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IBM Internal Use Only 

The Personal Computer has a habit of displaying error codes that are 
so far not documented or otherwise unexplained. This listing may be of 
use to users in problem determination. 

NOTE: This. is not generally a complete or definitive list of codes. 
If you don't find what you're looking for here, try the 
relevant Hardware Maintenance and Service Manual (if you 
can find one) or, if that doesn't work, try a note in 
ERRCODES FORUM. 

Recent changes to the list are marked with. a bar, like this. 

CODES Description 

101 Hain system board failed (processor error). 
101 * PS/2 - interrupt failure 
102 BIOS ROM checksum error. (Try reseating the ROH chips!) 
102 * PS/2 - timer failure 
102 * PS/2 - real time clock 64 byte CMOS RAH test 
103 BASIC ROM(s) checksum error. 
103 * PS/2 - timer interrupt failure 
103 * PS/2 - 2KB CMOS RAM test 
104 8259 interrupt controller error. 
104 * PS/2 - protect mode failure 
104 * PS/2 - real time clock timing test 
105 8253 timer error. 
105 * PS/2 - last 8042 command not accepted 
106 * PS/2 - converting logic test 
107 Interrupt failure. 
107 * PS/2 - hot NH! test 
108 * PS/2 - timer bus test 
109 Direct memory access test error 
109 * PS/2 - low meg chip select test 
109 * PS/2 - DMA or arbitration error 
110 * PS/2 - planar parity 
111 * PS/2 I/O parity 
111 * PS/2 - 80286 type protect mode test 
112 * PS/2 - watchdog time out 
112 * PS/2 - test 80386 new extended registers 
113 * PS/2 - DH.A arbitration time out 
113 * PS/2 - test 80386 new instructions 
114 * PS/2 - external ROM checksum error 
114 * PS/2 • test 80386 32-bit addressing mode 
115 * PS/2 - test 80386 protect mode (80386 TSSs, VM8086, Paging) 
121 Unexpected hardware interrupts occurred. 
121 * PS/2 - test hot reset of processor 
131 Cassette wrap test failed. 
131 * PS/2 - test OMA compatibility registers 
132 * PS/2 - test OMA extended registers 
133 * PS/2 - test OMA verify logic 
134 * PS/2 - test OMA arbitration logic 
152 * PS/2 - real time clock or CMOS error 
160 * PS/2 - planar ID not recognized 
161 Systems options not set (run SETUP) 
162 Systems options not set (run SETUP) 
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163 
164 
165 
166 
167 
199 
201 
201 
202 
203 
204 
205 
207 
211 
215 
216 
301 

302 
303 
304 
305 
401 

401 
408 
416 
424 
432 
501 

501 
508 
516 
524 
532 
540 
548 

601 
601 
602 
602 
606 
607 
608 
610 
611 
612 
613 
621 
622 
623 
624 
625 
626 

l-2 

Time & date not set (run SETUP) 
Memory Size Error (run SETUP). 
* PS/2 - systems options not set - card ID mismatch (run SETUP) * PS/2 - card busy error 
* PS/2 - clock not updating 
User indicated c.onfiguration not correct. 
Memory test failed 
* PS/2 - data miscompare, parity error or bad adapter * PS/2 - memory address error 
* PS/2 - memory address error or refresh failure 
* PS/2 - relocated memory (run diagnostics again) 
* PS/2 - CMOS error 
* PS/2 - ROM failure 
* PS/2 - base 64K on I/O channel failed 
* PS/2 - base 64K on daughter card 2 card failed 
* PS/2 - base 64K on daughter card l card failed 
Keyboard did not respond to software reset correctly or a stuck 
key failure was detected. If ·a stuck key was detected, the scan 
code for the key is displayed. 
User indicated error from the keyboard test. 
* PS/2 - keyboard or system board error 
* PS/2 - system board error 
* PS/2 - keyboard +Sv error 
Monochrome memory test, horizontal sync frequency test, or video. 
test failed. 
* PS/2 - CRT error or parallel port error 
User indicated display attributes failure. 
User indicated character set failure. 
User indicated 80X25 mode failure. 
Parallel port test failed ( monochrome adapter ). 
Color memory test failed, horizontal sync frequency test, or 
video test failed. 
* PS/2 - CRT error 
User indicated display attribute failure. 
User indicated character set failure. 
User indicated 80x25 mode failure. 
User indicated 40x25 mode failure. 
User indicated 320x200 graphics mode failure. 
User indicated 640x200 graphics mode failure. 

Diskette power on diagnostics test failed. 
* PS/2 - diskette drive or controller error 
Diskette test failed 
* PS/2 - diskette boot record error 
Diskette verify function failed. 
Write protected diskette. 
Bad command diskette status returned. 
Diskette initialization failed. 
Timeout - diskette status returned. 
Bad NEC - diskette status returned. 
Bad OMA - diskette status returned. 
Bad seek - diskette status returned. 
Bad CRC - diskette status returned. 
Record not found - diskette status returned. 
Bad address mark - diskette status returned. 
Bad NEC seek - diskette status returned. 
Diskette data compare error. 
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630 * PS/2 - index stuck HI (drive A) 
631 * PS/2 index stuck LO (drive A) 
632 * PS/2 - track 0 stuck off (drive A) 
633 * PS/2 - track 0 stuck on (drive A) 
640 * .PS/2 - index stuck HI (drive B) 
641 * PS/2 - index stuck LO (drive B) 
642 * PS/2 - track 0 stuck off (drive B) 
643 * PS/2 - track 0 stuck on (drive B) 
650 * PS/2 - drive speed error 
651 * PS/2 - format failure 
652 * PS/2 - verify failure 
653 * PS/2 - read failure 
654 * PS/2 - write failure 
655 * PS/2 - controller error 
656 * PS/2 - drive failure 
657 * PS/2 - write protect stuck (protected) 
658 * PS/2 - change line stuck (changed) 
659 * PS/2 - write protect stuck (unprotected) 
660 * PS/2 change line stuck (unchanged) 

7xx 8087 math coprocessor 
* PS/2 - 80287 math co-processor 
* PS/2 - 80387 math co-processor exception errors test 
* PS/2 - 80387 math co-processor rounding test 
* PS/2 - 80387 math co-processor arithmetic test 1 
* PS/2 - 80387·math co-processor arithmetic test 2 
* PS/2 - 80387 math co-processor arithmetic test 3 (80387 
* PS/2 - 80387 math co-processor combination test 
* PS/2 - 80387 math co-processor integer/store test 
* PS/2 - 80387 math co-processor equivalent expressions 
* PS/2 - 80387 math co-processor exceptions (interrupts) 
* PS/2 - 80387 math co-processor save state (FSAVE) 
* PS/2 - 80387 math co-processor protected mode test 

only) 

7xx 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 * PS/2 - 80387 math co-processor special test (voltage/temp sensitive) 

9xx Parallel printer adapter test failed. 
901 Printer adapter DATA REGISTER LATCH error. 
902 Printer adapter CONTROL REGISTER LATCH error. 
903 Printer adapter register address decode error. 
904 Printer adapter address decode error. 
910 Status line(s) wrap connector error. (PN 8529228 ?) 
911 Status line bit 7 wrap error. 
912 Status line bit 7 wrap error. 
913 Status line bit 6 wrap error. 
914 Status line bit 5 wrap error. 
915 Status line bit 4 wrap error. 
916 Printer adapter interrupt wrap failed. 
917 Unexpected printer adapter interrupt. 
92x Feature register error. (Special card.) 

lOxx Parallel printer adapter. 

1101 Asynchronous communications adapter test failed. 
1101 * PS/2 - 16550 ASYNC chip error 
1101 * PS/2 - POST error 
1102 * PS/2 - card selected feedback error 
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1103 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 

1201 
1201 
1202 
1203 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 

1301 
1302 

14xx 
1401 
1402 
1402 
1403 
1403 
1404 
1405 
1406 

* PS/2 - port 102H register test failure 
* PS/2 - serial option can not be put to sleep 
* PS/2 - cable error 
* PS/2 - ASYNC IRQ3 error 
* PS/2 - ASYNC IRQ4 error 
* PS/2 - 16550 ASYNC chip register failure 
* PS/2 - internal wrap test of 16550 modem control line failure 
* PS/2 - external wrap test of 16550 modem control line failure 
* PS/2 - 16550 transmit error 
* PS/2 16550 receive error 
* PS/2 - 16550 receive error data not equal transmit data 
* PS/2 - 16550 interrupt function error 
* PS/2 - 16550 fails baud rate test 
* PS/2 - 16550 interrupt driven receive external data wrap test failure 
* PS/2 - 16550 FIFO 

Alternate asynchronous communications adapter test failed. 
* PS/2 - can not detect presence of dual ASYNC adapter 
* PS/2 dual ASYNC adapter card selected feedback error 
* PS/2 dual ASYNC adapter port 102H register test failure 
* PS/2 dual ASYNC adapter serial option can not be put to sleep 
* PS/2 - dual ASYNC adapter cable error 
* PS/2 - dual ASYNC adapter ASYNC IRQ3 error 
* PS/2 dual ASYNC adapter ASYNC IRQ4 error 
* PS/2 - 16550 ASYNC chip register failure 
* PS/2 internal wrap test of 16550 modem control line failure 
* PS/2 external wrap test of 16550 modem control line failure 
* PS/2 - 16550 transmit error 
* PS/2 16550 receive error 
* PS/2 - 16550 receive error data not equal transmit data 

. * PS/2 - 16550 interrupt function error 
* PS/2 - 16550 fails baud rate test 
* PS/2 - 16550 interrupt driven receive external data wrap test failure 
* PS/2 - 16550 FIFO 
* PS/2 - 16550 ASYNC chip register failure 
* PS/2 - internal wrap test of 16550 modem control line failure 
* PS/2 - external wrap test of 16550 modem control line failure 
* PS/2 - 16550 transmit error 
* PS/2 16550 receive error 
* PS/2 - 16550 receive error data not equal transmit data 
* PS/2 - 16550 interrupt function error 
* PS/2 - 16550 fails baud rate test 
* PS/2 - 16550 interrupt driven receive external data wrap test failure 
* PS/2 - 16550 FIFO 

Game control adapter test failed. 
Joystick test failed. 

Printer test' failed. 
* PS/2 - printer failure 
Printer NOT READY error. 
* PS/2 - out of paper 
Printer NO PAPER error. 
* PS/2 - interrupt failure 
* PS/2 - system board time out 
* PS/2 - parallel adapter failure 
* PS/2 - presence test failed 
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15xx 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 

. 1536 
1537 
1538 
1539 
1540 
1541 
1542 
1547 
1548 
1549 

17xx 
1701 
1702 
1703 
1704 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1780 
1781 
1782 
1790 
1791 

SDLC communications adapter errors. 
8255 port B failure. 
8255 port A failure. 
8255 port C failure. 
8253 timer 1 did not reach terminal count. 
8253 timer l stuck on. 
8253 timer 0 did not reach terminal count. 
8253 timer 0 stuck on. 
8253 timer 2 did not reach terminal count. 
8253 timer 2 stuck on. 
8273 port B error. 
8273 port A error. 
8273 command/read timeout. 
Interrupt level 4 failure. 
Ring Indicate stuck on. 
Receive clock stuck on. 
Transmit clock stuck on. 
Test Indicate stuck on. 
Ring Indicate not on. 
Receive clock not on. 
Transmit clock not on. 
Test Indicate not on. 
Data Set Ready not on. 
Carrier Detect not on. 
Clear To Send not on. 
Data Set ~ady stuck on. 
Clear To Send stuck on . 
Level 3 interrupt failure. 
Receive interrupt results error. 
Wrap data miscompare. 
DMA channel 1 error. 
DMA channel 1 error. 
Error in 8273 error checking or status reporting. 
Stray interrupt level 4 
Stray interrupt level 3 
Interrupt presentation sequence timeout. 

Fixed disk errors. 
Fixed disk POST error. 
Fixed disk adapter error. 
Fixed disk drive error. 
Fixed disk adapter or drive error. 
* PS/2 - drive "x" verify failure 
* PS/2 - drive "x" read failure 
* PS/2 - drive "x" write failure 
* PS/2 - drive "x" random read test error 
* PS/2 - drive "x" seek test error 
* PS/2 - controller failure 
* PS/2 - controller ECC test failure 
* PS/2 - controller head select failure 
Fixed disk drive 0 time out 
Fixed disk drive 1 time out 
Fixed disk controller error 
Fixed disk drive 0 error 
Fixed disk drive l er~or 
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18.xx 
1801 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 

20.xx 
2010 
2011 
2012 
2013 
2014 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 

I/O Expansion unit errors. 
I/O Expansion unit POST error. 
Enable/Disable failure. 
Extender card wrap test failed (disabled). 
High order address lines failure (disabled). 
Wait state failure (disabled). 
Enable/Diaable could not be set on. 
Wait state failure (enabled). 
Extender card wrap test failed (enabled). 
High order address lines failure (enabled). 
Disable not functioning 
Wait request switch not set correctly 
Receiver card wrap test failure 
Receiver high order address lines failure 

BISYNC communications adapter errors 
8255 port A failure 
8255 port B failure 
8255 port C failure 
8253 timer 1 did not reach terminal count 
8253 timer 1 stuck on 
8253 timer 2 did not reach terminal count or timer 2 stuck on. 
8251 Data Set Ready failed to come on 
8251 Clear To Send not sensed 
8251 Data Set Ready stuck on 
8251 Clear To Send stuck on 
8251 hardware reset failed 
8251 software reset failed 
8251 software "error reset" failed 
8251 transmit ready did not come on 

- 8251 receive ready did not come on 
8251 could not force "overrun" error status 
Interrupt failure-no timer interrupt 
Interrupt failure-transmit, replace card or planar 
Interrupt failure-transmit, replace card 
Interrupt failure-receive, replace card or planar 
Interrupt failure-receive, replace card 
Ring Indicate stuck on 
Receive clock stuck on 
Transmit clock stuck on 
Test Indicate stuck on 
Ring Indicate stuck on 
Receive clock not on 
Transmit clock·not on 
Test Indicate not on 
Data Set Ready not on 
Carrier Detect not on 
Clear To Send not on 
Data Set Ready stuck on 
Carrier Detect stuck on 
Clear To Send stuck ~n 
Unexpected transmit interrupt 
Unexpected receive interrupt 
Transmit data did not equal receive data 
8251 detected overrun error 
Lost Data Set Ready during data wrap 
Receive timeout during data wrap 

i tiG.i: 0u\.. -
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2lxx 
2110 
2111 
2112 
2113 
2114 
2116 
2117 
2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2128 
2129 
2130 
2131 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
2142 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
2151 
2152 

22.XX 

23XX 

24xx 
2401 
2402 

Alternate BISYNC communications adapter errors 
8255 port A failure 
8255 port B failure 
8255 port C failure 
8253 timer 1 did not reach terminal count 
8253 timer 1 stuck on 
8253 timer 2 did not reach terminal count or 
8251 Data Set Ready failed to come on 
8251 Clear To Send not sensed 
8251 Data Set Ready stuck on 
8251 Clear To Send stuck on 
8251 hardware reset failed 
8251 software reset failed 
8251 software "error reset" failed 
8251 transmit ready did not come on 
8251 receive ready did not come on 
8251 could not force "overrun" error status 
Interrupt failure-no timer interrupt 
Interrupt failure-transmit, replace card or 
Interrupt failure-transmit, replace card 
Interrupt failure-receive, replace card or planar 
Interrupt failure-receive, replace card 
Ring Indicate stuck on 
Receive clock stuck on 
Transmit clock stuck on 
Test Indicate stuck on 
Ring Indicate stuck on 
Receive clock not on 
Transmit clock not on 
Test Incicate not on 
Data Set Ready not on 
Carrier Detect not on 
Clear To Send not on 
Data Set Ready stuck on 
Carrier Detect stuck on 
Clear To Send stuck on 
Unexpected transmit interrupt 
Unexpected receive interrupt 
Transmit data did not equal receive data 
8251 detected overrun error 
Lost Data Set Ready during data wrap 
Receive timeout during data wrap 

Cluster adapter 

Plasma monitor adapter 

Enhanced graphics adapter 
* PS/2 - planar video error 
* PS/2 - diagnostic video error 

2601-2655 
2657-2668 
2672 
2673-2674 
2677-2680 

XT/370-M card (Note: P-Processor, M-Memory, EM-Emulator) 
XT/370-M card 
XT/370-M card 
XT/370-P card 
XT/370-P card 
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1-1 



Fil::.~: ~ ........... Ji.<l Li.~·4· A (USERDA) 4/13/88 15:29:06 V/80/691/30 

2681 
2682-2694 
2697 

XT/370-M card 
XT/370-P card 
XT/370-P card 

2698 
2701-2703 
28xx 

XT/370 Diagnostic diskette error 
XT/370-EM card 
3278/79 emulation (unplug coax before running diagnostics!) 

29XX 

30xx · 
3001 
3002 
3003 
3004 
3005 
3006 
3007 
3008 
3009 
3010 
3011 
3012 
3013 
3015 
3041 
3042 

3lxx 
3101 
3102 
3103 
3104 
3105 
3106 
3107 
3108 
3109 
3110 
3111 
3112 
3113 
3115 
3141 
3142 

32xx 

3Sxx 
3504 
3508 

3509 

3540 

3588 

Color Printer 

Primary PC network adapter error 
CPU failure 
ROM failure 
ID failure 
RAM failure 
HIC failure 
+/- 12v failed 
Digital loopback failure 
Host detected HIC failure 
Sync fail & No Go Bit 
HIC test OK & No Go Bit 
Go Bit & no CMD 41 
Card not present 
Digital failure ( fall thru ) 
Analog failure 
Hot carrier (not this card) 
Hot carrier (this card!!) 

Secondary network adapter error 
CPU failure 
ROM failure 

·ID failure 
RAM failure 
HIC failure 
+/- 12v failed 
Digital loopback f ailura 
Host detected HIC failure 
Sync fail & No Go Bit 
HIC test OK & No Go Bit 
Go Bit & no CMD 41 
Card not present 
Digital failure ( fall thru ) 
Analog failure 
Hot carrier (not this card) 
Hot carrier (this card!!) 

Display adapter (3270PC or AT) 

Enhanced display station emulation adapter (what's that?) 
Adapter connected on the twinaxial cable during offline test. 
Workstation address in use by another workstation 
Diagnostic diskette from another IBM PC was used 
Diagnostic program failing (recreate Adapter Integrated Diagnostic 
diskette on a blank diskette). 
Work station address invalid, not configured at the controller. 
Twinaxial cable not connected ,. or is failing. 
Diagnostic diskette from another IBM PC was used. 
Enhanced display sta~ion emulation adapter 
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Feature not installed 
Device I/O address switches set incorrectly 

3599 Diagnostic program failing (recreate Adapter Integrated Diagr.ostic 
diskette on a blank diskette). 

36xx GPIB adapter 

38xx Data acquisition and control adapter 

39xx Professional graphics adapter 

44xx Display attachment unit and display 

45xx IEEE interface adapter card (IEEE-488) 

56xx Financial communications system 

71xx - Voice communications adapter 
7101 - I/Q control register 
7102 - Instruction or external data memory 
7103 - PC to VCA interrupt 
7104 - Internal data memory 
7105 - OMA 
7106 - Internal registers 
7107 - Interactive shared memory 
7108 - VCA to PC interrupt 
7109 - DC wrap 
7111 - External analog wrap & tone output 
7112 - Mic to spkr wrap 
7114 - Telephone attach test 

76xx - 4216 Pageprinter 
7601 - Printer adapter card error 
7602 - Printer adapter card error 
7603 - Printer error 
7604 - Printer cable error 

86xx * PS/2 - mouse-related errors? 
8601 * PS/2 - system board error or mouse error 
8602 * PS/2 - user indicated mouse error 
8603 * PS/2 - system board or mouse error 
8604 * PS/2 - system board or mouse error 

lOOxx * PS/2 - multiprotocol comm. adapter 
10001 * PS/2 - can not.detect presence of multi protocol comm. adapter 
10002 * PS/2 - card selected feedback error 
10003 * PS/2 - port 102H register test failure 
10004 * PS/2 - port 103H register test failure 
10006 * PS/2 - serial option can not be put to sleep 
10007 * PS/2 - cable error 
10008 * PS/2 - ASYNC IRQ3 error 
10009 * PS/2 - ASYNC IRQ4 error 
10010 * PS/2 - 16550 ASYNC chip register failure 
10011 * PS/2 - internal wrap test of 16550 modem control line failure 
10012 * PS/2 - external wrap test of 16550 modem control line failure 
10013 * PS/2 - 16550 transmit error 
10014 * PS/2 - 16550 receive error 
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10015 * PS/2 - 16550 receive error data not equal transmit data 
10016 * PS/2 - 16550 interrupt function error 
10017 * PS/2 - 16550 fails baud rate test 
10018 * PS/2 - 16550 interrupt driven receive external data wrap test failure 
10019 * PS/2 16550 FIFO 
10026 *.PS/2 - 8255 port A error 
10027 * PS/2 - 8255 port B error 
10028 * PS/2 - 8255 port C error 
10029 * PS/2 - 8254 timer 0 error 
10030 * PS/2 - 8254 timer 1 error 
10031 * PS/2 - 8254 timer 2 error 
10032 * PS/2 - BISYNC DSR response to DTR error 
10033 * PS/2 - BISYNC CTS response to RTS error 
10034 * PS/2 - 8251 hardware reset test failed 
10035 * PS/2 - 8251 function error: 
10035 * PS/2 - 8251 internal software reset test failed 
10035 * PS/2 - 8251 error reset command failed 
10035 * PS/2 - 8251 can not detect overrun error 
10036 * PS/2 - 8251 status error: 
10036 * PS/2 - 8251 Tx ready error 
10037 * PS/2 - 8251 Rx ready error 
10037 * PS/2 - BISYNC timer interrupt error 
10038 * PS/2 - BISYNC transmit interrupt error 
10039 * PS/2 - BISYNC receive interrupt error 
10040 * PS/2 - stray IRQ3 error 
10041 * PS/2 - stray IRQ4 error 
10042 * PS/2 - BISYNC external wrap error 
10044 * PS/2 - BISYNC data wrap error 
10045 * PS/2 - BISYNC line status/condition error 
10046 * PS/2 - BISYNC time out error during data wrap test 
10050 * PS/2 - 8273 command acceptance or results ready time out error 
10051 * PS/2 - 8273 port A error 
10052 * PS/2 - 8273 port B error 
10053 * PS/2 - SDLC modem status change logic error 
10054 * PS/2 - SDLC timer interrupt (IRQ4) error 
10055 * PS/2 - SDLC modem status change interrupt (IRQ4) error 
10056 * PS/2 - SDLC external wrap error 
10057 * PS/2 - SDLC interrupt results error 
10058 * PS/2 - SDLC data wrap error 
10059 * PS/2 - SDLC transmit interrupt error 
10060 * PS/2 - SDLC receive interrupt error 
10061 * PS/2 - DH.A channel 1 error (transmit) 
10062 * PS/2 - DH.A channel 1 error (receive) 
10063 * PS/2 - 8273 status detect failure 
10064 * PS/2 - 8273 error detect failure 
10101 * PS/2 - can not detect presence of modem 
10102 * PS/2 - card selected feedback error 
10103 * PS/2 - port 102H register test failure 
10106 * PS/2 - serial option can not be put to sleep 
10108 * PS/2 - ASYNC IRQ3 error 
10109 * PS/2 - ASYNC !RQ4 error 
10010 * PS/2 - 16450 ASYNC chip register failure 
10111 * PS/2 - internal wrap test of 16450 modem control line failure 
10113 * PS/2 - 16450 transmit error 
10114 * PS/2 - 16450 receive error 
10115 * PS/2 - 16450 receive error data not equal transmit data 
10116 * PS/2 - 16450 interrupt function error 
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10 = data bit 4 ( fifth chip after the parity chip ) 

Original list from D. A. Tracy, TRACY at BCRVMl; many contributors since. 
Contribution of other codes welcome in ERRCODES FORUM. 

I - I ~ 





IBM PC-1. PC-2 System Bogrd Memory 

_,/BM PC-1 ( 16 K RAM Chia_) . 
. ~ c~C-1 s-.sttm Bo.,.d us.s 16 K R~ Chips. Dtftctfvt R.un Chips 

· v-t uSll•111J displ•1i1td with ain .,.,..,. during tht POST C Powtr-On­
Stlf-TtSt ). Howtvtr, if thtrt is .a dtftotiv• chip .anljwhtr-t on tht 
SIJS1tm bo.,.d, it m•IJ caiust No Boot, No Bttp, aind No Yfdto. 

Error Cod•s: 
VZZ 20 t ( Old Rom Bfos ) Y - 16 k bri fn HTW 

Z - Bit fn trro,. ( St• chu-t bt low ) 
Sftu.tfon Error- Loc•tfon 
V•Oto3 BriO. 
V • 4 to 7 Brit 
V • 8 to B Baink 2 
V•CtoF Baink3 

XYZZ 201 C Ntw Rom Bios ) Y - 1 6 k baink in trro,. 
)( - 64 k baink in ,,.,..,. 
Z - Bit in ,,.,..,. 

Situaition Error· Loutfon 
X • 1 o,. mort Add in mtmorv boaird 
X • 0 S1Jsttm Bo•r-d m•morv. w;th Y m•ainfnCJ: 

V•Oto3 BainkO 
V • 4 to 7 Baink t 
V • 8 to B Baink 2 
V • C to F Baink 3 

Ex.amp lt: Tht dv-ktntd chip loc•tfon on tht dfa9r1m to tht ri9ht would gin 
ain tr-ro,. on th• ~C-1 in two difftrtnt waivs: • C40 201 •with th• Old Rom 
Bios, aind • OC40 201 •with tht Ntw Rom Bios. Th• • 201 • 1ndfcaittS ai f_orv trro,. I th• • oc • indic•ttS Bainlc 3 I .nd th• • 40 • indi~ttS th• 

· ,..-~tivt chip is numb•,. 6, tht 8th chip from th• ltft sidt . 
. h•t SIJSttm boaird mtmorv trrors mailJ displ•IJ • P1rit1i1 Chtck t •. 

IBM PC-2 ( 64 K RAM Chila_). 
Tilt PC-2 Systtm Boaird ustS 64 KB Raim Chips. Dtftctfvt R•m Chips 
air• usuailllJ displ•IJ•d w;th ain tP'P'OP' during th• POST ( Powtr--On­
Stlf-Ttst ). Tht txctption to this would b• 1n trror in Baink 0, th• 
first 64 KB of mtmor1i1, which m•IJ c•uSt No Boot, No Bttp, No Yfdto. 
Er,.or Cod•s: 

XYZZ 20 t C Ntw Rom Bios ) >< - 64 k b.nk fn trror 

Situ1tion 
X•O 
)(•1 
X•2 
X•3 

Z - Bit in trro,. Cs .. ch•rt btlow) 
Y - ainlJ thing ( not ustd ) 

Error Locaition 
BriO 
Bri 1 
Bri2 
Baink 3 

>< • 4 or mort Add in mtmorv boaird 
Exaimplt: Tht dair-ktntd chip toc•tion to tht right would givt ain trro,. 
on tht PC-2 •s " 3040 201 •. Tht " 201 " indicaittS ai mtmorv •rror, 
tht " 3 " indicaittS thait th• dtftctin chip is on Bainlc 3, .and th• • 40 • 
indic1tts thait th• dtftctivt chip is 8 6 , th• 8th chip from th• ltft sidt. 
Nott thait SIJSttm boaird mtmorv trrors m•IJ displailJ • Pairitlj Chtck 1 •. 

Mtmorv Erro,. Loution Ch.art 
Bit in trro,. 00 01 02 04 08 1 0 20 40 80 
Chip Loution P 0 1 2 3 4 5 6 7 

{ ( 64 KB Block of Raim in trror 0 1 2 , ttc. 
~ 64 KB Block of R.am 1 st 2nd 3rd, ttc . 

.../ ---------------------------------...:.----' 
3040 201 --' 

.JHJ'H 
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Tc::.~ :.fgues fo.- troubleshooting memory errors - IBM PC .. XT .. ..fil. .JICi3'B8 

M•mory Config~ 
•Th• individual ram chip is r•f•rr•d to as• bit by th• comput1r ~d display•d as• hro-digit numb•r in 8088/8086 bu1d 
computtrs (IBM PC, ><T ), and• four-digit numb•r in 80286 bas1d comput1rs (IBM AT). Th• typ• and sp .. d of th• chips 

' is usually vritttn on th• chip. Th• most common ty pu art usually 16, 64, 1 28, and 256 KB r ~ cMps. Th• spHl r 
musurtd in nmostconds, usually 200, 150, or 120 nanos.conds. For •xampl•, th• numb1r • MCM6665AP20 .. w1 -.\. 
on a chip m1ans that it is a 64 KB ram chip, and th• sp .. d is 200 N•nos.conds. Th• ram chip should also havt a m•rking, 
or notch on it to show 'Whtrt pin 1 is, so that it can b• aligntd in pin 1 of th• socktt wh•n it is insta ll•d. 

• 
' 

_.~ 

Ram chips in a 9 chip bank art logically • M1mory Banks art usually arrmg•d in th• IBM PC, XT and most 
8088/8086 bu.d comput1rs u 8 or 9 chips •ach. Th• 9 chip bank 
hu a Parity chip, and it is th• most common t1Jp• found. Th• f"rst 
chip in this bank is th• P~ty chip, fo11o'Wtd by 0, 1, 2, 3, 4, 5, 6, 
~d7. 

( may b• not physically· ) arr ang1d in this ord1r : 

EJ0[]00GJ000 
Ram chips in an 18 chip bank an logically • M1mory Banks art usually arran91d in th1 IBM AT and most 80286 

band comput1rs as 18 chips uch. Each group of 9 chips has on• 
parity chip. Tht first chip in this bank is Parity Lo'W, fo11o'Wtd by 0, 
1, 2, 3, 4, 5, 6, 7 and thtn Parity High, follow.d by 8, 9, 10, 11, 
12, 13, 14, and 15. 

( mayb• not physically) arrangtd in this ord1r: 

M1mon1 Errors - Ttchnig!:!!! 

[]0[]000000 
r;J0GBBEJEJB8 

• AlwalJS chtck th• S'Wich.s, jump1rs, IBM AT S1tup program or 1xpand1d mtmo"J program that may 1ff1ct m1mor'll. 
•On IBM and most MS-Dos compatml• computtrs, m•mor'll trrors 'Will b• displa1Jtd as a M1mor'll Location Error. It 
is imporlant to not• 1xactl1J what this 1rror is to troubltShoot th• d1f•ctiv1 chip. ThtS• m1mor'll location 1rrors ar1 
usual11J in tht format of ( 1 ) 64KB Block of M1rT1ory location, and ( 2) Bit AddrtSs location. 
•If you susp•ct that th• d1f•ctiv1 ram chip is sold1r1d into th• board, r1plac• th• 1ntir1 m1mory board. In th1 fi1ld, only 
'Work on m•mor'll chips that ar• sut1d in a chip sock1t. 
• R1movt th• 1ntir1 bank of ram chips and rtsut th1m. Ch.ck for btnt pins. R•m•mb•r to r1nat th• chips prop1rl1J. 
• Chick to s11 if th• chips hav• any corosion on th• pins. This happtns usually to old•r computr.s. Th• pins should bt 
silvtr or gold, not black, multi-color1d, or copp1r-color1d. If th• pins art discolortd you can cl•an thtm off usily with a 
p1ncil 1rastr or a flt•. Corosion causts poor contact and can b• nsponsibl• for int1rndtt1nt mtmor'll 1rrors. r 
•Parity Ch•ck 1 indicatts an 1rror on th• syst1m board. 
• P aritlJ Chtck 2 indicatts an 1rror on an 1xpansion m1mor'll board. ( This can b• any 1xpansion. board 'With m1mor'll o~, 

including tht IBM Color Graphics Adapt1r, th• IBM EGA, th• IBM Toktn Ring Ntt'Work Adapt1r, 1tc .• .) 
1. Th• Parity Chick 1rror may occur du• to a soft'Wart probltm. NotabllJ, ram-r1sid1nt soft'Wart such as • Sid1Kick • 

caus1d puitv- ch•ck 1rrors with o ldtr v1rsions of • Lotus 1-2-3 .. . If you w1 unab 11 to find a hard'W an 1rror, ust 
IJOur DOS to boot th• syst1m and chick to s11 if th• probl1m rtcurrs. If it dots not, th1r• may b• som1thing in th• 
CONFIG.SYS or AUTOEXEC.BAT fi115 that is causing tht soft'War1 to crash. 

2. Occassoior,.;.lly, 'Wh•n th• Parity Chick 1rror m1sn91 is display id, th• actual m1mo1'"1l location 1rror malJ hav1 bHn 
displa1J•d for just on• s1cond. Mak• not1 of this 1rror. 

• All of th1 chips on individual banks of ram on txpansion boards should b• at th• nm• Nanostcond sp11d. This is v.ry 
important. If a bank of ram chips on an •><p•nsion m1mor'll board hu two or mort diff1r1nt sp11d chips on th• sam• b.ank, 
it can cauSI V•"J int•rmitt1nt and strang• 1rrors ( such u infr1qu1nt 9arba9• b1ing printtd in a long r1port ). On som1 
boards, such u th• old1r Quadbaords, it is b1st that all th• chips on th• 1ntir1 board b1 th• nm• sp11d. 
• 'lr'h1n in doubt, r1plac1th•1ntin bank. (Don't forg1t to find out which chip is actuailly dtf1ctivt and dispoSt of it.) 
• 'lr'h•n you know 'Which bank has th• d1f1ctiv• chip, but not th• bit location, it is most tfficitnt to troub ltshoot th• 
baink by r1plaicing th• bank 3 chips at a tim•. 
• Oft1n, a m•mor'll trror ...,;n signify a chip that is not d•f•ctiv1, but anothtr chip on th1 bank, usualllJ on• that is right 
n.xt to it. This is most common on m1mory 1xpansion boards. If this is th• cut, rtplac• 3 chips on th• bank, th• on1s 
b1for1, ait, md afttr th• m1mo11J location •rror. 
• If th• powtr supp ty is good and th• trror is No B11p, No Boot, and No Vidto, th• prob l1m malJ b• a d1f1ctivt ram chip 
in th• f"rst bank ofm1mroy. R1placin9 all th1 chips in tht first bank of ram may solv1 th• probltm. (Don't for91t to 
f"md out 'Which chip is actually dtf•ctivt and dispoSt of it.) 
• If th• parity chip is d•f•ctin, it may caus. difficultits in finding its location, such as .an incor.-~t bit 1rror in th• 
bank, chmging bit 1rrors from tim• to tim•, 1tc. If th• parity chip is bad, md ainoth•r chip in th• bank is .also 
d1f1ctivt, it may stay hidd•n, until th• othtr chip is r1plac1d. 
• If ai systtm dots not count up its full m1mory, and th• m1mory configuration is corrtct, thin may b1 a d1f1ctiv• ,.~. 
in th• first ram bank that is not bting counttd . --

\ - \lo 
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KEY m- Jump•r- op•n 
E1 ON a- Jumpu· closed 

0 OFF I 

Sw;tch 1 
34 
Em 
34 
DD 
34 
ED 
34 
OJ 
34 
0:] 
3 <· 
CIJ 
34 
OJ 
34 
CD 
34 
CD 
34 
CD 
34 
CD 
34 
CD 
34 

.CD 

IBM PC Memory 

Display Adapter 
S-witch 1 · 

56 
CD Monochr-om• Adapter-
ECJ Color- Graphics 80 x 2S 
C£1 Color- Graphics 40 x 25 
f,:11 Enhanc•d Graphics Adapt•r-

- or- 3270 Display Adapt•r-

Math Coprocessor 
2 ' 0 8087 install•d 
E1 no 8087 

Of skette Drives 
t 7 2 
El EEJ No Drives 
0 I :):: I 1 Orin 
0 DD 2 Drives 
0 m:J 3 Dr-iv•s 
0 D:J 4Drives 

IBM PC System Board 

Expansion ( 
Slots 
( 8 Bit) 

Syst•m { 
Soard Lab•l 
16/64 01" 

64/256 

M•mor-y 
Sanks 

( Front of PC ) 

Tht IBM PC System Board has th• following futures: 
S 8 Bit Expansion Slots ( J 1 , J2, J3 1 J4, JS ) 
4 Banks with 9 chips each of System Burd M•mory 
1 8088 CPU Chip 

.JRG3'Bi 
B•lt·BE 

A socket for- an 8087 Math Coprocessor- r 
Conn•ctor-s for- K•yboard, Cassett• Tap• Dr-iv., Pow•r- Supply & Sr 
2 Switch Blocks - '-
4 Cass•tt• Basic Rom Chips 
1 IBM ROM BIOS Chip ( U33 ) 

Th• IBM PC has two nvisions of system boards. From th• outside -without 
nmovin9 th• cover- 1 a l•tttr- .. B • stamped on the back of the chasis indicates 
that th• PC is a PC-2, if missing, it is probably a PC-1. Also, th• PC-1 came 
with only t'Wo chasis screws, and th• PC-2 has fin chasis sc,..ws. 

Nott System Board Label P.rinted on th• board: 
1. PC-1 is th• fir-st board r-tleased in 1981. 

A. System Board Lab•l is mar-k•d ·16/64•. 
B. It uses only 16KB Ram Chips for- m•mol"lj • 
C. It usually has th• Old Rom Bios. (SH b•low) 

2. PC-2 is th• most common syst•m board released in 1983. 
. A. Syst•m Board Lab•l is mar-k•d "64/256'". 
B. It uses 64KB Ram Chips for- memory. 
C. It usually has th• New Rom Bios. (SH B•lo-w) 

Tht IBM PC has two revisions of ROM BIOS ChiP..1;, 
1. Old Rom Bios - 1981 PN• 5700671 10/19/81 

Can access a maximum of 576 KB memory. 
Can not access a hard disk drivt. 
Can not US• th• IBM Enhanced Graphics Adapter-. 

2. N•w Rom Bios - 1982 PN• 5101476 10/27 /82 
Can access a maximum of 640 KB m•mor-y. 
Can access a hard disk dr-ivt. 
Can use tht IBM Enhanced Graphics Adapter. 

<::::-. 
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KEY 

CON 

OFF 

m· Jumptr optn 
•· Jumptr cloStd 

IBM XT Memory 
XT-1 64/256 Board 

\ - \ i 

Switch 1 
34 
EEi 64 
34 
03 128 
34 
CD 192 
34 
CD 256 &. above 

IBM XT Memory 
XT-2. 256/640 Board 

Switch 1 
34 cm 256 
34 
Cil 512 
34 
CD 640 

D1splay Adapter 
Switch 1 

56 
CD 
CD 
DJ 

Monochrom• Adapttr 
Color Graphics 80 x 25 
Color Graphics 40 x 25 
Enhanctd Graphics Adapt•r 
or 3270 Disp l•y Ad•pttr 

..... ...... 
Moth Coprocessor 

Switch 1 
2 
0 8087 installtd 
El no 8087 

D1skette Dr1ves 
Switch 1 

1 7 8 
Cl t:ll No Drivts 
0 CEJ 1 Driv. 
0 D!J 2 Driv.s 
0 El:J 3 Drivu 
0 CI] 4 Drives 

IBM XT System Board 

Expansion 
Slots 

Syst•m [ 
Board Labtl 
64/256 Or' 

256/640 

Mtmory ( 
Banks 

(Back of XT) ... --- l<tyboard Conntctor 

I: 
.. •1:: =1·: :1 ··.::I:: =1 ·,: =1·: ·1 ··-: n r~: :W~i4.:-~~ ~~~~ ~~~;c::~::;al) 

::: ~ ~ : _ Powtr Supply 
; ; ; i ti ! Conntctor . . . . . 
: •: • I • • • • .. • :::: .... · . I 8088 CPU Chip 

~.( ~2 :j~ ~.1 ~~ ~~ !f: ~~If§ 0- Basic Rom 
• :·:=:=:·:·:·:·:·:·:·:·:·: 121 I Chip 
~ ,~;;nn;;;;;;;;r:n;;HI"''':':': ..... ;,. 
• :::::::::::::::::::::::::: ::::::::=:1 . ( ) 
iC •••••••••••••••••••••••••• .,........ Ch1p U18 . :::::::::::::::::::::::::: :::::::::: . 
·~·······················:·.··········i Switch 1 

: Bank. ::~:~::::::::0 ::: . 
>-: Bank t :;;(;i;i;i;,.,;:; L Ram Dtcodtr Ch1'ps· I-. ............. . ... . 

I-~ Bank 2 :;:;:;:H;Hnnn~l U44 ( XT-1 and 2) 
: Bank 3 ~D· · ·:=:=:=:=:=:=:=: u84 c XT-2 1 ) 

.i;;.,.,.,. ... :- ;. :- . •> . . : : : : : : : : : : : : : . if on \I 

Spuktr ___ .. I ( Front of XT ) 
CoMector 

The IBM XT Systtm Board has the fo11owing futuru: 

8 8 Bit Expansion Slots ( J1, J2, J3, J4, JS, J6, J7, JS) 
4 Banks with 9 chips uch of Systtm Board Memory 
1 8088 CPU Chip 
A socktt for an 8087 Math CoproctSsor 
Connectors for Ktyboard, Powtr Supply & Sptaker 
1 Switch Block 
1 Basic Rom Chip 
1 IBM Rom Bios Chip ( U47) 

The IBM XT has two revisions of systtm boards. 
Nott Systtm Board Label printtd on board. 

1. XT-1 is the most common system board rel.astd in 1982. 
A. Systtm Board Labtl fs marked •64/256•. 
B. It uses 641<8 Ram Chips for system board mtmory. 
C. It uses on• ram dtcodtr chip in socket U44. 

2. XT-2 is th• most rtcent nrsion of th• syst•m board rtlHStd in 1986. 
A. System Board Labtl is marked "256/640". 
B. It ustS 256KB Ram Chips in th• first two ram banks, and 64KB 

Ram Chips in tht last two ram banks for syst•m board mtmory. 
C. It ustS two ram dtcodtr chips in sockets U44 and U84. 

Tht IBM XT Rom Bios Chip: 

Rom Bios - 1981, 1983 PN• 1501512 11 /08/82 

I 

) 



llll:1 XT-1. XT-2 System Boord Memory .aan• 
IBM XT-1 ( 64 K RAM Chi~l s,.,,.. [ I:;;: ~i ·:· ., . ·-1.:1w;... 

~ =~::·:~:::.;:::::R:::::~:~·::.:::::. ::72~~~·1 ~ Wi a~•:• !~;II I llllllllii1~ ·;;;::~;:····"~~~~-~1~~~~:,0··~ ~=-~ ( ~L;;; .}I I l!lllll!:lll: 
Situ•tfon Loc•tfon 
><•a . aw a 
><•1 B~k1 
>< • 2 B•nk 2 
>< • 3 B•nk 3 
>< • 4 or mon Add in memorv bowd 

Ex•mpl•: The d•rk•n•d ch;p loc•tfon to th• right 'Would g;n in •rror on 
th• ><T-1 u • 30000 40 201 •. Th•• 201 • ind;c•tu ~ m•morv •rror, 
th• • 3 • indfc•tu th~t th• d•f•ctin chip fs on b•nk 3, .nd th• • 40 • 
indic•tu th•t th• d•f•ctfn chip is 8 6 , the 8th chip from th• l•ft. 
Not• th•t SIJSt•m bowd m.morv •rrors m•y dfspl•y • P.n~ Ch•ck 1 •• 

IBM XT-2 ( 64 ond 256 K RAM Chtp.,L), 
Th• XT-2 Syst•m Bowd uses 64 l<B ~nd 256 l<B R•m Chips. B•nks 0 
•nd 1 con bin 256 1<8 R.m Chips, ~d B•nks 2 •nd 3 conbin 64 l<B 
R•m chips. D•f•ctfn R~ Chips •r• usu•llY dfspl•1.1•d 'W;th •n error 
dur;ng th• POST ( Po'W•l-on-S•lf-Tut ). Th• •xc•ption to this 
'Would b• •n •r"rar in B~k 0, th• fir'st 256 l<B of m•mary , 'Which m•y 
c.1us. No Boot, No B••P • .nd No 'Video. 

Error Cod•s: 
XYAAA ZZ 201 

Situ•tion 
X•0,1,2,3 
><•4,5,6,7 
)( - 8 
X•9 

)( - 641< B~k in •rror 
Y, A - •ny thing ( not und ) 
Z - Bit in •rrar ( S•• ch.rt b•low ) 

Loc•tian 
B•nk 0 
B•nk 1 
B•nk 2 
Bw3 

Ex•mpl•: Th• d•rk•n•d chip loc.1tfan to th• right would giv• •n •rror an 
th• XT-2 u "90000 40 201 ". Th• "201 • indic•tu • m•morv •r"ror, 
th• • 9 • indic•tH th•t th• d•f•ctin chip is an B•nk 3, ~d th• " 40 • 
indic•tu th•t th• d•f•ctfn chip is 8 6 , th• 8th chip from th• l•ft. 
Not• th•t syst•m bowd m•mory trr"ars m•y displ•y '"P.rity Ch•ck 1 •. 

Bit in error 00 01 02 04 OB 10 20 40 80 
Chip Loution P 0 1 2 3 4 5 6 7 
64 KB Black of R•m in err"or 
64 KB Block of R•m 

0 I 2 , ttc. 
1st 2nd 3rd, •tc. 

30000 40 201 _J 

90000 40 201 __. 



IBM PC,,..ll, J. • .. -.. t. 

am CE - Jump.,. op•n 

• !iii - Jump.,. clos.d 
64/256 KB Memory Card 

1"h• IBM 64/256 M•mory Card us.s 64 KB l"'am chips. 
1t c.an incl"'HSt syst•m m•mo"' in 64 KB incr•m•nts by acc.ssing 

8•16.·B£ 

1 ol"' mon of th• 4 b.anks of m•mo"' on th• board. ~-::· ;:::::· :;·:::=· ::· ::· ;:::::. · B:::;~::n:::;:· k::· 
1
::-;:::::· :;:::::;::::;:. :;~ ~:".".~ ~::;:-;:· ::i; 

Switch SetUngs Bank .__ ____ ~ :;~; ;:; ; 
S'W'itch 1 

St rt . B k . B.ank 2 · · ·• · · · · a 1ng an s 4 L-------_. :::: ::: : 
Address Installed Bank 3 ;n; n~ ; 

1234 5678 :·:· ·:·. 
WM 64 M I I I 1 Bank 
1234 5678 
@fl I 128 I II I I 
1234 5678 
89 I I 192 I I M I 
1234 5678 

2 Banks 

3 Banks 

• Hi 256 I I I • 4 Banks 
1234 
m MI 320 
1234 
II I ti 384 
1234 
• 111448 
1234 
I f·l§ifi 5 12 · 
1234 
I EH I 576 

M•mory Errors: 

•• IBM 64/256 KB M•mo"' Card has m.mory chips arnng•d 
diff•l"'tntly fl"'om most PC •xpansion boards. Not• th• layout of 
l"'am banlcs to th• l"'i9f\t. Th• •rTol"' cod• for a defectin l"'am chip 
vill b• uniqu• to th• SIJ st•m it is in: PC-1 , PC-2, ol"' XT-1 • 

Ex.ample: The d.al"'k•n•d chip to the l"'ight, if def•ctiv., 'Would 
give diff•l"'•nt memo"' tl"'l"'Ol"'S dtptnding on 'Which system it 
is installed in. 

Syst•m 
PC-1 
PC-2 
><T-1 

&rol"' Cod• 
4040 201 
7040 201 

70000 40 201 

Diffel"'•nc•s in th• &rOI"' Cod.s: 
Th• PC-1 vith a fuThj popul.at•d systMn boal"'d is stiTI onlv 

using 16 KB I"'~ chips and can only han a total of 64 KB 
m•mol"'1J, on. block, th. f"rst block, of 64 KB m•mol"'1J kno"Wn 
u Bank 0. Tht memory on th• 64/256 Memorv Cal"'d then is 
counttd in its 64KB l"'am b.anks u banks 1, 2, 3 and 4. 

The PC-2 and ><T-1 vflh a fully populated system board us.s 
64 KB l"'am chips and hu a total of 256 KB mtmorv, using banks 
0, 1, 2 and 3. Th.,.efOI"'•, th• m.morv on the 64/256 Mtmorv 
Card is then count•d u banks 4, S, 6 and 7. 

Th• ><T-2 C and most clon. boards) art not mtntiontd btcause 
thty all"tady contain a total of 640 KB mtmory. This is tht 

· lXimum amount of Convtntional Dos Base Mtmol"'1J, tht only 
-ind th.at the 64/256 KB Memorv Card can contain. 

&rel"' Cod•: 
4040 201 
7040 201 

70000 40 201 

7 Bank 2 

Bit in tfT'ol"' 00 01 02 04 08 10 20 40 80 
Chip Location P 0 1 2 3 4 5 6 7 

64 KB Block of Ram in •l"'l"'OI"' 0 1 2 , •tc. 
64 KB Block of Ram 1st 2nd 31"'d, etc. 

Not• that •xpansion m•mol"'1J board •rTors m.alJ displa1:1 th1 
musa9• • Parity Ch•ck 2 •• 
Not•: Tht •xampt. is fol"' full'J populat•d m•mol"'1J on th• 
S'JSt•m board vtth this as th• fint m•mo.,, bo.al"'d. 



SI~• 

20MB 

PC 509 
PC 519 
PC 520 
PC 521 
PC 522 
PC 523 
PC 539 
PC 549 

Fixed Disk 
Drive Type 

Type2 

'k-01-0017 

Type 13 
"Pc 52.2.. 

Type 16 

IBM ENHANCED XT 05-19-87 

Enhanced PC/XT Keybd. 
Enhanced Sys. Bd. X1 
Enhanced J.5 inch Floppy Or. 
Enhanced 5.25 inch Floppy Or. 
Enhanced 20mb Harddisk 
Enhanced Harddisk Controller 
Enhanced XT Keyboard cable 
3.5 inch Floppy Cable Adapter Card 

1390290 
6489906 
6450258 
6450325 
6450326 
6450327 
6447051 
6489919 

Drive C 1 Drive D 

Switch ms 

1 2 34 

!f !f 
1 2 34 

!! !! 
1 2 34 

f ! f ! 

SVITCH Si:TTIXGS XT 
SYSTE! BOARD 

SVITCB BLOCX 1 
1 OFF-KORB OH-AUTOPOST 
2 OFF-!987 OH-HO 8987 

PC XTWlth 258/840K System Boerd (Note 1) 

System Board 
Total Memory Switch Settings 
(Note 2) 

12345878 

~ 256K If**** 

IBl 512K **!f**** . 

tB3 576K **T! **** 

~q 640K **!!**** 

Nola 1: The system board"s ldentllier is 
located on its left edge. 

Nole 2: Memory adapters are not supported 
on 256/640K system boardL 

S-6 

7-8 

I I 
- I 
I ---
. 
II 
- x 
x -

RO !OKITOR 0 ~ a.; A 
41125 COLOR . 
81X25 COLOR 
!OHOClmO!E /KORE 
THAM DHE JlCHITOR 

1 FLOPPY 
2 FLOPPY 
3 FL~PPT 
4 FLOPPY 

Note: Types 2. 13. and 16 have the type marked on the 
Any questions or 
updates call 
Harry Goepel 

label on top of the drive. 

\ 
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ALL ?C & XT~ 
• IBM SYSTEM BOARD SWITCH SETTINGS • 

(X) = ON (-) = OFF 

SWITCH SETTINGS 16/64K AND 64/256K 
SYSTEM BOARD 

SWl SW2 
3 4 1 2 3 4 5 6 7 8 
x x x x x x x - - - 16KB - x x x x x x - - - 32KB 
x - x x x x x - - - 48KB - - x x x x x - - - 64KB - - - x x x x - - - 96KB - - x - x x x - - - 128KB - - - - x x x - - - 160KB - - x x - x x - - - 192KB - - - x - x x - - - 224KB - - x - - x x - - - 256KB - - - - - xx - - - 288KB - - x x x - x - - - 320KB - - - x x - x - - - 352KB - - x - x - x - - - 384KB - - - - x - x - - - 416KB - - x x - - x - - - 448KB - - - x - - x - - - 480KB - - x - - - x - - - 512KB - - - - - - x - - - 544KB - - x x x x - - - - 576KB - - - x x x - - - - 608KB - - x - x x - - - - 640KB 

16/64K AND 64K SYSTEM BO SETTINGS 
switch 1 

1-7-8 x x x NO DRIVES - x x 1 DRIVE - - x 2 DRIVE - x - 3 DRIVES - - - 4 DRIVES 

2 ON-NO 8087 OFF- 8087 INSTALLED 

3-4 SEE MEMORY 

5-6 X X NO MONITOR 
- X 40X25 COLOR 
X - 80X25 COLOR 
- - MONOCHROME OR MORE 

THAN ONE MONITOR. 

SWITCH SETTINGS XT 
SYSTEM BOARD 

SWITCH BLOCK 1 
1 OFF-NORM ON-AUTOPOST 
2 OFF-8087 ON-NO 8087 
3-4 3 4 

- x 
x -

5-6 

128KB 
192KB 
256KB 

NO MONITOR xx 
- x 
x -

40X25 COLOR 
80X25 COLOR 
MONOCHROME /MORE 
THAN ONE MONITOR 

7-8 x x 
- x 
x -

1 FLOPPY 
2 FLOPPY 
3 FLOPPY 
4 FLOPPY 

EXPANSION UNIT 
EXTENDER CARD SETTINGS 

1 2 3 
16-64K TOTAL x x x -
96-128K x x - x 
160-192K x x - -
224-256K x - x x 
288-320K x - x -
352-384K x - - x 
416-448K x - - -
488-512K - x x x 
544-576K - x x -
608-640K - x - x 

NEW XT SYSTEM BOARD, 
EVERYTHING IS THE SAME 
EXCEPT THE MEMORY SWITCHES 

3 4 
X X = 256K 
- X = 512K 
- - = 640K 

I 



KEY 
EION 

• GI 0 
a 

- Jumpw op.n IBM PC,,_[L..,AI 
• • - Jump•r clond Ffxed ( or Herd ) D1sk Dr1ves 

OFF ..... ----------------- IYR•S of Common IBM Fix•d Disk Driveos; 
5.25" Full H•i9ht t 0 MB Fix•d Disk Drive. TMs is th• first bJP• of fix•d disk drive us.din th• IBM XT computer. 5.25" H~lf-H•i9ht t 0 MB Fix•d Disk Drivt. 
5.25" Full Hti9ht 20 MB Fixtd Disk Drivt. TMs is th• f"rst typ• offixM disk drivt us.din th• IBM AT computer. S.2S" H~lf H•i9ht 20 MB Fix•d Disk Dl"'iv•. Th• most popular bJP• is th• S..ag.at• ST-225. S.2S'" Full H•ight 30 MB Fixtd Disk Dl"'iv•. Norm.a11y found in IBM AT comput•rs. S..ag.at• ST-4038. 

ld.Y out of PC,, XT vith 1 0 HB H•rd Disk Contra ll•r Lu out of PC. XI 20 MB •. & AT Fix•d Contro ll•rs; 
Th• c.abHng for th• IBM XT tO MB Ftx•d Disk ControTiw is Th• IBM XT 20 MB & IBM AT FbcK/Floppy Disk Contl"'olltrs uniqu•. Th• Driv• S•l•ct jumpwing for Driv• C: .and 0: is DSO. us• th• Rm• cabling .and driv• s.1.etion. Th• Drive S•l•ct Drive C: is loc.atM ~t th• middl• of th• o.ab l•, .and Driv• 0: .at jumpwing for Drivt C: .and D : is OS 1 . ~otu.al drive s• l•ction th• tnd. Th• t•rmin.ating l"'•sistor is usu.any on Driv• C:, but is d•ttrminM by th• Nist in th• c.abl•. A T•rmin~ting ifDriv• D: is prts•nt, th•n it is th•r•. Not• th.at th• IBM PC Rtsistor is inst.aTIM .at~ tnd of th• cabling ~t Dl"'ivt C: must h.avt ~ ntw•I"' ROM BIOS chip .and tith•r (t) upgr.ad• th• Not• th.at th• IBM AT FfxK Disk Driv.s usu.ally h.avt .a Pow•r Supply to .at 1..ast t 3S 'ti .atts, or (2) us. .an IBM PC ground wr• oonn.et•d to th• chuis ( Not pictund ) . Expansion Unit to hous. .nd poww tht driv•. IBM XT IBM XT 20 MB ol"' 

IBM XT ( or IBM XT 10 MB or IBM AT FfxK /Floppy Disk .a t 35 't/.att) Fix•d Disk Po'Wtr Supply ControTI•r Bo.al"'d Pow•r Supply Contron.,. Board 

Pow•r Supply­
C.abl.s ·Drivt D 

Sign.al C.abl• 
-Dnnc JI Sign.al C.abl• 

l~ii!-. -Mfddlt of 
Oat.a C..abl• 

"riv. S•ltct ---rr=~ g~Driv• S•ltot 
- mp.,. DSO J r IL Jumpw DSO 

• 1 •rmin.atin9 --;::::::._--1 .,__ __ ... No Twrninattn9 
R•sistor lnst.aTIK Driv• D Driv• C Rtsistor ff' 

Driv• D : ts in. 
IBM XI Fix•d Dfsk ControD•r ( t 0 MB l 

· '~ 11 I li ':~::.~-I·! Iii !li11111111111111111i: ~~ 
IBM XI Fixtd Piste Contnlltr < 20 Ml 1. 

; =~: ~: ~: ~:;: ~:;: ;: ;: ; : ~ =~=~= ~=~=~ =~= ~=~= ~= ~~ hitch 1 

~11111111111111111111111111111111:~1~~ I I ~ 
Drfv• 1 2 

IBM PC. XI Sttup~ NM AT Sttga.; 

·Orivt C 
Signa 1 C.ab 1• 

-DrivtD JJ Sign.a 1 C.ib 1• 

,11"""'1:=--Mfddl• of 
D.at.a C.ibl• 

Drfv• S•lfft cm,.--Driv• Stl•ct 
Jumper DS1 ~ll Jwnp•r DS1 

Twrnin.ating--;:::::::,_--' i-----t No Twmin.atin9 
Rtsistor inst.tlfd Driv• C Driv• D R•sistor 

E1E2E3 ___ _ 
.--f "· ,..., E4ES E6 

Jt - BM ATFlopP'J DrivtC.ab .... Conn.etor 
~ - Fbc.cl Driv• C Sfgul C.t. Conn•ctor 
J4 - Fbc.cl Drfv• D Signal C.lf Conn.etor 
JS - FbcM Orfv• D.at.a C.abl• COM•ctor 
J6 - LED Conntotor 
Jumper On - E2/EJ I ES/£6 I E7 /E8 I Et t /Et 2 
Z2- Rtsistor Pack, oonvnonly brt.aks .at c.al"'d tdg• 
U19 - Older mod.ls h.acl .a dtf.ettvt Tl chip h•r• Tht IBM PC (1.atw ROM U~Thj tht IBM AT USH its' O'Wft Floppt1 / 

BIOS vwsion) .and IBM ><T FixM Disk Controll.r to rf009'izt its' IBM Pfunostfos - FfxM Driv• T•st: computers com. r•Mtj ta h.arcl dlslc • .anct tM 8H AT Setup PrOCTant ,, On th! PCl>CT DtlCJftOStios, s•lfft option 0 to ttst. l"'t009f'iH .a hard disk . must 119 U5M te noogniz• tM h.ard dfslc. Do not nn tM • 't'rit• Ttsts • on .a usws fixH disk! .... ·~tl'J thna th• h.ard disk Hrti•vr, SOIMtirMs a h.ard driv• wfO bf. •On th! AT ~cs, s.ltot option S ton.in all th• .nw .and how ~t .· 'NtalTfd with a ntt.arat• oontronw .ancl . :·~ · .. tnts. It wm do~ writ• tut on .a sp•ci.at tr.aotc that -~tnnw;ss.tup. · ~-:;,.~.' neecltobeispeNDif oonflgunct. ~2~'{.-~~i:~notdarMc)•th•UArS d.ata on th• hvd disk. ~-.. ~ .. · ·-.: -.. ·- ~ / .·.,!_._ .. ·~·.- .. ~·.(~-;~~--.::... ·.:,~_,;·:_·· - . ~-:'!·~-:~-,__~~~·~ +___._. )" ..... ~- ..... :.' ',. 



l<EY r:Il • Jump•r op•n I BM PC ._i:L...AI 
II ON CiiJ • Jump•r clos.d .ElJmQ.Y Of skette Dr1ves 
0 OFF _J I.g R•S of Common IBM FlORP.V Diskrtt• DdYts; 
5.2s· Ooubl•-D•nsity 360 K8 - Us. Doubl.-D.nsit1j disbtt.s on1y. Full-H.ight USM in IBM PC, XT, ~d Half-H•ight u~·q 

IBM PC, XT, and Drin B: of IBM AT. In th• IBM AT, th. trac• to pin 34 on th. ~alo9 bowd of th• driv• is 
On th• old•r IBM PCs, th. first disk•tt• drivH ww• sir\91.-sid.cl drfv.s (180 l<B). '-. 

5.25• High-O•nsi!Y t .2 HB - Un High-0~ disbtt•s. Convnonly found in Driv• A: of th• IBM AT. It can also rn~ 
Doub l•-O•nsitv disk•tt.s, but mav c~• data HTors wh.n writing to th.in. It is b•st to us. th.s• disk•tttS in th• 
Doub 1•-D•nsity Driv• B : of th• IBM AT. 

3.s· Doubl•-D•nsity 720 l<B - Us. Doubl.-DMSit1j 3.s• disbtt•s ontv. Commonlcj us.cl in IBM PC, XT, ~d AT 3.s· 
disk•tt• drins. Th• driv•s MM sp.cial sofntv• n MrcNW• to work propwly. Tfw 3.5• intwn~l driv. 
for th• IBM AT wm onlv formlt 720 l<8 with tht lltw IBM AT ROM BIOS (1981,1985-62)(0820/1). 

Ll.Y oyt of PC, XT. AT EloJWI Diskttt! DdY!S i 
Dl"iv• S•l•ct Jump£ - Host IBM PC/XT I AT disbtt• drivu w• hwdvw• s.lfft.cl u th• s.cond Physical Dl"iv. 

physical disk•tt• drin, Driv• B: Th• twist in th• c~lin9 d•twmiMs which is A: w which is B: ___ s_._1._c_t _2 __ 
FloP.P..Y Driv• Cab l• - Th• •nd of th• c~l• with th• twist s.1.cts disbtt• Driv• A: Orin S•l•ct Jump•r" 
T•rminating RtSistor - Al'Ways ~t th• .net of th• c~l• on Driv• A: (Driv• B: should not han on•) 

054 

Flopp'if Driv• I 
Controll•r Board 

End ofCabl•~ 

IBM PC I XT I AT ~~~ITTl 
Po'N'•r Supply 

P3 

P2 - Floppy ~=~n~H~~H j~~nnnnnnn~~=~ 
Conn•ctor : : : : : : : : ; : : : : : : : : : : ; : ; : : : ; : ; : Driv• D•vic• 
Driv. Cab l• · : · : · : · :- ;. · :- : · : ·:-: ·: ·: ·: ·: · . Extwnal 

:;:;:;:;:;: :;:::;:;:;:;:::;:; CoMtctor 
iiiilliiililiiiilliil. 

P2 - IBM PC, XT Flopp'if Driv• ~ 1• COM.ctor 
P3 - Jumpw On - Hust b• in for Contronw to work 
Ext•rnal Driv. D•vic• Conntctor - A 37 Pin F.mlt. 

conn•ctor for •xt•rn~l driv• d•v;c.s, such u th• 
PC, XT •xt•rnal 3.:5. floppy disbtt• driv•, lntin 
Tip• B~ckup Or;vu, •tc. 

IBM PC~ XT S•tup~ IBM AT Sttup~ 
Syst•m Bo~rd Run th• IBM AT S•tup Program. 

s .... itch 1 Drin A: is usu~ll'J High D•ns;t1j. 
EJ Zig No Orins Dr;n B: is usually Doubl• D•nsit1j 
0 Ell and usu~ll'il has an·•· chvactw 

1 Dr in on th• f ac•p latt. 
0 [ll 2Driv.s 
0 llJ 30rivH 
0 CD 4Dnv.s 

Z2 
E11 
E12 

E1 E2 E3 
E4 ESE& 

J1 - BM AT F1oppcJ Driv• C~lt Conn.ctor 
J3 •Fix.cl Driv• C Signal ~1• Conntctor 
J4 - FbcM Drivt D Signal C.abl• CoMtctor 
JS- FixM Driv• Dlta C~l• CoMtctor 
J6 - LED COM.ctor 
Jumpw On - E2/E3, E5/E6, E7 /EB, E1t/Et2 

DS3 
DS2 
DS1 

- or -

Z2 - R.sistor Pack, commonl1i1 bnaks at card •dg• 
U19 - Oldw mod•ls had l d•ftct;v• Tl chip h•n 

IBM Dh191tostfos - Dfslcttt• DdY• T•st: 
• Us• Blank Formltt•d o;stc.ttts 
• T•st 4 is U:t sp•H t.st. If tM driv~ 

hu a stolM pattwn on th• spindl•, ;t 
YE!!J!y c~ IM ldjusttd in th• fl•ld. 
Adjust for tJw. outsid• pattwn, 60 Hz • 

. · 



I BM PC.,..JL.AI 
3.S" flOIUlY Diskette Drtyes C Double-Sided., Double-Denstty_), 

Th• dr;v. should b• mstall•d u 
dr;v. B : , w;thout a t..-mV\at;ng 
ruistor. 
Not•: T.,.minatmg Ruistor can 
b• a switch b Ioele , a 11 sw;tchu 
should b• off. 
Conn•ct th• dr;v. to th• m;dd1-
conn•ctor of th• flopp1i1 driv• 
cab 1•. Th• dr;v. wm now work 
as dr;v• B : - conn•ct;n9 to th• 
IBM PC /XT F1opp'ij Disbtt• 
Contra ll•r. 
Y•r;f'il that th• PC/>CT S'ijst•m 
board sw;tchu for int.,.nal 
flopp1i1 d;slc•tt• drivu wt 
corr•ct. For 2 dr;vu, Sw;tch 
1-7 is off, 1-8 is on. 
Th• Driv. nHds a sp•cia 1 
softwan installat;on program. 
From th• A: prompt t1i1p•: 
H 35 INST AL •. TMs program 
wm automat;cany crut• a 
CONFIG.SYS fH• w;th th• lin•: 
ID•vic••\indskbio.sys I 

Th• onl1i1 filu that ar• actuall1i1 
n .. d•d .r-•: 

CONFIG.SYS 
INDSKBIO.SYS 

You must UH IBM Dos v•rs;on 
3.2 or hi9h•r. 

e e • • • e I e ........... ........... ........... ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I I • I I I I I o o I 

I I I I I I o I o • o 
I I I I I I I I I o • 

I I I I I I I I I I I 

• I I I I I o I I I I 

0 I I I I I I I I I I . . . . . . . .... . L 

1i( :oa~=:~ ._. _____ CJ__ Small Powff 

COMfftor 
PC />CT Cov.,. Platt -

Pow.,. Splitt.,. Cabl• -

CoMtct th• Dr;v. 1/0 Conn.ctor to tlw 
IBM PC />CT Floppy Disbtt• Contro llff'. 
Conn•ct th• Small Pow.,. Conn•ctor to tlw 
Po'W•r Splitt•r Cabl• ( through th• cov.,. 
plat• on th• back of tlw PC/)(T ). 

---o o I o 0 I o • o I o 

• I I 0 I I I I I I I 

0 I 0 I I I I I I 0 I . .......... . . ......... . . .......... . . ......... . 
I I I I I O I I I I • o 

I 0 I I I I I I I I I ............ 
I I I I I I o I I I I 

I I I o o o o I I I o o ........... 
I I o I o I • I I I I o 

-----To Flat Cab'" 
---To Si9f'•l C -~ 

r--To Pow•r 
Ext..-na1 r:": ..,; .• .. •: llii-:"'t:.p,..· •,•. ~_.,,.. Sp l;tt.,. Cab l• 

o;sk•tt• : : : : : : : : · · · ~ ·: Ext•rnal 
Adapt.,. ~ ~ ~ < ~ ~ < ~ ~ ~ ~ Dr;v. D.v;c• 

: : : : : : : : : : : : : : : c----tor 
L.;. •• ...;_,· •• ;...;.· •• , ••• m" •. . mr-r .......... 

CoM•ct th• Pow.,. Spi;tt.,. Cab1- to on• of Install tlw Ext..-n•l o;sk•tt• Adapt.,. in slot 6 
th• d;sk•tt• dr;v. powff' conn.ctors and a or 7. Unttlu9 tM Sign•l Cabt. (Jt) from th• IBM 
disk•tt• driv• pow.,. cabl• from tM pO'Wff' AT Driv• Controllff' & plug tt Wlto th• r;9ht sid• 
supply. Do not chtmJ• sw;tch.s on th• cowctor on tM Ext..-n•l Disbtt• Adapt•r. 
1yst•m board. Conn.ct tM F1•t Cabt. from th• l•ft s;d• of th• 
Th• dr;v. nHds a sp.c;•l softww• Ext..-n•l Disbtt• Adapt.,. to J1 of th• IBM AT 
confiC)\W'ation. Two filu W• ftffdH to Driv• Contron... (whff'• th• Si91'al Cabl• was 
accus th• drivt: cOM.ct•d). COMMt th• Pow•r Spl;tt•r Cabl• 

CONFIG.SYS to: 1) tlw Ext.,.nal Disk•tt• Adapt•r, 2) on• of 
DRIVER.SYS th• disk•tt• driv• pow.,. connHtors, and 

Th• CONFIG.SYS fn• must han th• lin•: 3) OM of th• disk•tt• drin pow•r cablu from 
lo.v;c•• \drinr .s1i1 s /D :2 IT :80 /s :9 /H :21 th• pow.,. su,p 1" . Do not chang• th• IBM AT 

UH Dos 3 .2 or Mghff' on 1'ij • 
S•tup Progr-3.!Jl: 
A sp•cial softwa,.. conf;gurat;on is nHd•d to 
accus th• driv•. ThrH fi1.s ar• n .. d•d : 

CONFIG.SVS 
DRIVER.SYS 
E><DSKBIO .DRY 

Th• CONFIG.SYS ft1- must han th.s• 2 Hnu: 
D•v;c•• \•xdslcb;o .drv 
D•v;c••\drinr .5'i1s /0 :2 /T :80 IS :9 /H :2 IC 
Us. Dos . or high•r only. 
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IBM Power Suppl1 es .lllG3'81 

-, IBM PC. XT. 8088 CPU-Based Clones ( ITS ) 
Driv• CoMtctors P 1 r 

: 12 Volts 
P 11 : L.:: Ground --i.:: Gr-o\and 

. S Volts 

0 
.._ __ AC Pow•r Input 

Monochrom• Display Powtr Out11t 

Not•: IBM PC"s normally hav• 63.S '1fatt Pow1r SuppHH, -.hich ts usually tnadaquat• to powtr a hard d1sk. Th• IBM ><T 
and Clon• comput1rs havt 135 or I SO '1fatt Poww Supp HIS. 

IBM AT. 80286 CPU Clones - ITS AT 286 - Two versions A and ( B ) 

0 

t 15/230 
Volt Switch 

<i!!> D 0 

.._ __ AC Pow1r Input 

Monochrom• Display Power Outlet 

• Most PC look-alikt olon.s have pow•r supplftS with idtntical po-.1r outputs. 

• It should onllJ. b• n•c•ssarv to test th• voltag• output of th• power supply whtn th• fo11owfn9 
situation occurs• No Bo.ot, No BHp, No YidH, but th• fan in th• pow1r supply works. If th• 
fan dots not work 41 th• pow•r supply ts probably d•ftctivt and should bt rtplac.d. 

• In most PC's, th• poww suppJv coMtctors to th• systtm board an k1y1d, meaning 
that thty will ontv p1u9 tn on• way. How•ver, som• of th• clon• powtr suppHIS •• 
not ktytd, and P8 and P9 can easily bt rtvtrsed. N•v•r seat thtH conntctors fn th• 
wrong socktts. Al,..ays inHrt th• conntctor with th• 3 rtd wires clostSt to th• 
fr~t of th• computtr, with th• two btaclc wires on P8 ntxt to tht black wtr•s on P9. 
s .. th• diagram to th• r1ght 41 and n1xt ttm• you hav• th• covtr off of a PC, have a 
look. Back of Computtr 

.· .• 
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IBM P8r811el 
Communi c8t1 ons 

DB25-f •rMlt 

Conn•ctor"s; Th.,.• is only on• typ. of paraU•l port inst•D•d in IBM computtrs. 
It is a DB-25 Pin F•rMl• Por1. It is found in th• IBM PC, >CT~ AT computtrs. 
Th• conn•ctor on th• c.ntronfcs pwall•l print.r 'Will usuaJTy b• a 
•Champ• 36 Pin F•rMl• Port. 

I Champ 36 Pin F•malt 

/V \.::•:•uu11:11uu) ~ 
~ ~--·-·······-······~ """"' 

~ostics: ATI tffhnicians should han loop-back vrap plugs 
to t•st th• DB-25 parall•l ports. In IBM Advana.d Diagnostics, 
ttsts 4, 9, and 10 ar• for tht pwaUtl ports. 

Pin-outs for th• IBM Paral1t1 LooP.·Back Plug~ 
DB-25 Malt CoMtctor 

4 - Monochromt Dfspla" and Printtr Adapttr ( ATiways LPT1) 
9 - Printtr Adapt•r ( LPT1, or ff 4 is Hst•d, LPT2) 

10 - Alt•rn•t• Printtr Adapttr ( LPT2, or if 4 is lfst•d, LPT3) 
Th• ttst ma" fail on som• oldtr parall•l ports, such u old Ouadr1m bowds, 
but on almost all oth•r paraTI•l ports it should pus. 

1 - 13 
2 - 15 

10 - 16 
11 - 17 
12 - 14 

~P.•cff'fcations: Most Paralltl Ports must bt conflgurtd porptrlfl. Tht IBM Monochrom• Dfspta11 and Print•r Adapttr 
Card will always forct fts.lf to bt LPT1 • Othtr boards must b• conflgund prop•r1'J. 
A) §.yst•m S•tUP., - Th• comput•r must rtcognizt th• panlltl ports in 2 diff•r.nt v.a11s: 

1) If th•n is no IBM Monochromt Display and Pr"int•r Adapttr, or .a bo.ard using bas. 1/0 .addr.ss H3BC: 
'Without display /print•r 0r"d•r' D•vic• B~n 1/0 Addr'H..1 
ad.apttr using Ban 1/0 first LPT1 H378 
Addr.ss H3BC s•cond LPT2 H278 

2) If ttltn is an IBM Monochr.om• Display and Print•r Adapt•r, or a board using bu• 1/0 .addrtss tGBC: 
Or'd I/ A 'With display /printtr ~fir:..:s:.ir.t--.--~~~-~1.H.:.:03..:9-.:C~11..:.1;s.i .ad.apttr using Bu• 

1/0 AddrtSs H3BC stcond H378 
third H278 

Not• that •v.n though th• ncond and thrid parall•l ports 'W'ill rtspond 1ogica11y u LPT2 and LPT3, th• ports 
snould b• phljsically nt as LPT1 and LPT2. This fs btcaun th• Monochrom• Displa11 and Print•r Ad.apttr Card 
yf11 fore• itstlf to bt LPT1 and •bump •th• oth•r' LPT1 port to LPT2, and LPT2 to LPT3. Tht only t>ec•ption 
to this would b• a board that has diff•rtnt para11•1 port Stttings dtp•nding on "Wh•thtr or not an IBM Monochromt 
Displ.a" and Print•r Adapttr Card is pr'ts•nt, such as th• AST Advant.agt board. 
Also not• that nonnall" LPT1 is stt .at IR07, and somttimtS LPT2 ir stt u IRQS. Howtvtr, ft is usually not 
ntc.ssary to sptcify an inttrrupt l•vtl for" th• paralltl printtr ports. 

B) Communicition S•!YP., - Th• paralltl port is nt to communicatt in par"al1t1 c.ntronfcs mod• with anothtr paral1t1 
d•vic• with paralltl ctntronics communications. Thtn is nothing to configurt. D•fautt printfng 'W'ill 90 to LPT1. 

~= 
Th• standard IBM Paralltl Printtr Port is ustd to drfn a paraTitl prfnttr and ft hu no othw pwpos.. 
Th• cabl• fs norm.an" DB-25 Pfn Mal• (PC') to Ctntronics Champ 36 Pin Mal• ( ParaTI•l Printw ). 
Tht standard IBM PC P.ar.all•l Printtr Cabl• wilt wor"k with most all common c.ntronics pwall•l print.,.s, 
such as Epson, Olcidat.a, .. wlttt-Pack.ard, Tataris, NEC, Citoh, Dat.a Products, •tc. 

Nott that th.r• art distanct limitatfons with paralltl communications, unlik• Striat communfc.atfons. It is not 
r'.aommtndtd to •>Cttnd a par.alltl printtr cabl• mor• than t 2 fHt from PC to Prfnttr. Past this dfstana. can 
caun dat• loss or corruption. It is ncommtndtd to un tith.,. a sptciat para11t1 c.ablt t:ldtnsion d•via., such 
a.c •Long LinJc • (which convtrts par.11•1 to strial, stnds th.at sign.at, convtrts it back to parall•l, and boosts 
th• powtr of th• sign•l .at uch •nd ), or us. striat communications tnti,..111. • 



IBM Sedgl RS-232 
Commun1 cgt1 ons 

,'nn•cfor"s: Th•P"• »"• usually 3 main typ.s of S•rfal ports tnstall•d in IBM comput•rs. 
) DB-25 Pin Mal• (Usually ISM PC, XT and som•tim.s AT.)-

DB25-Mal• 

~ 

.J1rG::n11 
6•ZO·aB 

'2) DB-9 Pin Mal• (Usually IBM AT, but som•tim.s IBM PC, XT.) . 
3) RJ-11 4 Pin F•mal• Mod•m Port ( In any comput•r ..;.uh an int•rnal mod•m.) . 
Th• coM•ctor on th• oth•r s.r1a1 communication d.vic• will DB-25 Pin F'•mal• . usually b• a DB-25 Pin F'.mal• Port. 

12.!!gnostics: ATI tHhnfcftns should han loop-back -wrap plugs 
tot.st th• DB-25 and DB-9 s.rial ports. In IBM Advanc•d · 
Diagnostics, t.sts 1 1 and 12 ar• for th• s•rial ports. · 

11 - Asynchronous Communications Adapt•r ( COM1 ) 
12 - Alt•rnat• Asynchronous Communications Adapt•r ( COM2 ) 

Th•r• is no loop-back wrap plug for th• lnt•rnal Mod•m Port. 

~P.•eificat;ons: An S•rial RS-232 Ports must b• conflgund prop•rly. 
Th• IBM PC, XT and AT can ncogniH no mor• than 2 nrial ports, 
known as COM1 and COM2. Som• 1/0 Boards han Httings for COM3 

Pin-guts for th• IBM S•rftl Loop-Back Plugi.; 
DB-25 F.mal• COM.ator 

1 - 7 
2 - 3 
4 - 5 - 8 
' - 20 

11 - 22 
17 - 15 - 23 
18 - 25 

DB-9 F'•mal• CoM•ctor 
1 - 7 - 8 
2 - 3 
4 - 6 

and COM4, but only spHitl sof'twar• will r•cogni~• th.s• ports. COM P.!d IB.,Q Ban 1/0 Addr"HS 
1) ~yst•m S•tuP. - Th• computw must han th• COM 1 4 03F8 s.rial port s.tup to b• rHogniz.d by th• CPU COM 2 3 02f8 
2) Communication S•tuQ - Th• s.rial port in th• computw must b• Ht to • tallc • in th• sam• way as th• d•vic• it is 

conn•ct•d to. Thw• ar• four main Httings, d•t•rmin•d by th• ISM MS-Oos soft'Wa,.., to conflgun th•H s.ttings. Baud Rat• - 9600, 4800, 2400, 1200, 600, 300, SO · 
Data Bits - 7, 8 
Stop Bits - 1 , 2 
Parity - No, Y.s, Enn, Odd 

IBM MS-Dos us.s s~ftwan to do this, nam•ly th• MODE Command. Exampl•: MODE COM1: • 9600, n, 8, 1, - . Th• nrial port, and th• oth•r d•vic• it is coM•ct•d to, must b• conflgur~ to communicat• in th• sam• "Way. Th• oth•r d•vic• may UH •ith•r softwan or hard"War• for thu• Httings. 
Not•: O•fault prin~ing on th• IBM PC, XT, and AT comput•rs go.s to panTI•l port LPT1. How•vw, th• MOOE Command can b• und to mak• •ith•r COM1 or COM2 th• d•fault printing d•via.. Exampl•: MOOE LPT1: • COM1 . 

~g: 2 Main TyP.U-
Mod•m Cabl• - A mod•m eabl• eonn•cts DTE to DCE (Data T•rminal 
Equipm•nt to Data Communication Equipm•nt ). This cabl• is normally 
a "straight-thnl" typ• of cabl•. 

Th• PC/XT Mod•m Cabl• is a 
"straight-thnl" typ• of cabl• 

1 - 1 
2 - 2. 
3 - 3 
4 - 4 
: - : 
: - : 

23-23 
24-24 
25-25 

Th• IBM AT Mod•m Cab I•* is not 
a "straight-thru" typ• of cabl• 

1 - 8 
2-3 
3 - 2 
4 - 20 
5 - 7 

' - ' 7-4 
8 - 5 
9 - 22 

Th• Mod•m Cabl• ;s usff for 2 purpos.s: 
1) S•P"ial Pon to Ext•rnal Mod•m (DTE to DCE ). 
2) Ext•nsion - to gin •xtra l•ngth to oth•r cablfn9. This would onl1i1 

work for cabl• that has a "straight-thru" t~p• of pin-out, "With 
simil~ coMHtors ~t .~ •nd; not th• IBM AT Mod•m Cabl•*· 

Nul-Mod•m Cabl• - A nul-mod•m cabl• conn•cts 2 
d•vic.s of lib typu ( DTE to DTE ) or ( OCE to 
DCE ). In most cas.s it is us•d to conn•ct a 
comput•r (DTE) to a swial print•r (DTE). 
Allmost all nul-mod•m cabl.s for IBM PC/XT 
computws hav. pins 2 and 3 cross.d. 

2-3 
3 - 2 

This is b.aaus• th•y both transmit and rtci•n on 
on th• sam. pins. Thw• ar• many diff•r•nt t1i1p.s 
ofnul-mod.m cabt.s, an d•p.ndin9 on th• d•vic.s 
th~ ar• c:onn.atff to. Pins 4, 5, 6, 7, 8 and 20 
ar• th• most common pins us.din a var;•t1i1 of 
combinations. 

Th• IBM AT 'With a DB-9 Pin s.rfal port should b• 
abl• to us• an1i1 IBM PC/XT mod•m or nul-mod•m 
cab I•, u lont u thff'• is an IBM AT Mod•m Cab I• 
connHtff to th• port first. 

1• IBM AT Mod.m Cabl• is us•d to connrt th• DB-9 Pins.rial port pin-outs to th•t of th• IBM PC/XT DB-25 P;n 
••rial port. This m.ans that most an c~blu that 'Work on th• PC/XT should "Work on th• IBM AT "With this cabl•. 
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Printer Shor;ng .l"G3"BB 
10·11·BB 

,..._.nt•r Sharing is Yh•n 2 or mor• t•rminals ( or PCs ) ar• coM•ct•d and can access 1 or mon print•rs. 'r. ar• 3 main types of print•r sharing d•vices: 
1) A manually op•rat•d signal sYitching d•vic•. This is th• simplut form of print•r sharing. It Yould includ• th• A-B SYttchbox, A-B-C-0 SYitchbox. (Not• that SYitchboxu usually com• Yith DB-25 Pin F•mal• Ports.) 
2) A separat•l'il poY•nd signal switching d•vic•. This is a mor• complicat•d form of printer sharing that can . 

usually b• ustd with more t•rminals a"d print•rs, and nHds a separat• pow•r supply. Thu• typ• of dtvic.s ar.• som•timts nf•rr•d to u Multi-Pltxtrs. Th• Logical Conn•ction and NttCommand•r would bt in this cat•gory. 3) A n•tYork•d environment. Nttworks, including communications to any Computtr NttYoric S•rv•rs, Minicomput•rs ·or Mainfnmes, art th• most compl•x form of print•r sharing. IBf'.1 Tok•n Ring Nttwork, Banyan Vines NttYork, 
Nov.TI and Appl•tallc an an nth1rorks that commonly us• nttwork communications to shar• print•rs. 

Stand-Alone Printing,: 
A stand-alon• print•r is a print•r that is dtdicat•d/connected to only on• 
t•rminal/PC and can not b• accessed by an1i1 oth•r t•rminal/PCs. 

Cabling: 
'IY'hen using computers and print•rs in a print•r sharing tnvironm•nt it is always important to configun th• cabling properly. Always conntct th• main print•r cabl• directly to th• printer. That means that if th• print•r is a parallel printer, conn•ct th• parallel c•ntronics c~l• to its parallel c•ntronics port, and if th• printer is nrial, conntct the sp•cial nul-mod•m cabl• to its serial port. Conn•ct the oth•r tnd of this cabl• to th• print•r sharing_ d•vfo•. 

Printer Sharing,: 
1) Manually_geerated signal switching~, or an A-B Switchbox. Th• cabling b•low is for swithbox•s with 

DB-25 Pin Femal• Ports. 

Parallel Printer to IBM PC Cabling_(.fC., XT . .,il). 

r( Main Print•r Cabl•) 

Printer 1 ,..,,,,......~~:;::::.,, 
Sharing'""' 
Device 

DB-25 Pin 
Mal• to Mal• 
Mod•m Cab l•s 

2) Seearately _ _P.owered signal switching devices. Th• cablt 
from th• print.r to th• print•r sharing d•vic• is usually 
th• main printer cabl•, but an oth•r cabling may b• quit• 
diff•rent, such u RJ11 Ttlephont lin• cabl•, ustd "With 
th• NttCommand•r. 

...... ~--;.;------sometyp•of 
Mod•m Cables 

Serial Printer to IBM PC Cabling_( PC, XT ). 
(IBM AT uses 08-9 Pin Strial Port) r( Main Print•r Cable) 

Print•r l-..,....;...r.::=7::~ 
Sharing c Printer 
D•vic• 

Mal• to Ftmale 
Mod•m Cables 

Nul-Modem Serial 
Print•r Cab le ( May 
nHd a Male-to-Male 
G•nd•r Chang•r to 
coMtct to S'Witchbox. 

3) Net"Worked printer sharing, Th• cable from th• printer 
to th• print•r shv-in9 d•vic• is usually th• main print•r 
cable, unlus tt is a special printer built for n•t'W'orking, 
such u the Appl• Laser!Writ•r. All oth•r cabling is 
usually sp•cific for that particular net"Work. 

1:..----Sp•cial 
N•twork 
Cabling 



.. (Cm S [!] ~ Jump•,. op•n .• a -Jump.,. clos•d 

IBM. Serial and Parallel 
Interface 1n PC. XT. AT tyge comguters 

.JlfG3"98 
S·2·BB 

]OFF..-----------------
Parallel Ports: 

~ syst•m do.snot hav. a display adapt•,. 'With a built-in 
raU•l pol"t at Bas. 1/0 Addl"ess H3BC1 it wm b• ~l• to access I , o ( 2) parall•l pol"ts in this ordt,.: 

ithout dispfay /print•,. Ol"dtr Otvict Base 1/0 Addl"tSS 
apt•,. using Bas. 1/0 first LPTt H378 

ddrtss H38C second LPT2 H278 

th• SIJst•m has a display adapt•,. with a built-in pa,.alltl port at 
• 1/0 Address H3BC, it will b• abl• to access up to thrH ( 3) 

ran.1 ports in this o,.d•r: 

Order De-vice Bas• 1/0 Address 'w'ith display /print•,. 
first LPT1 H38C ~apttr using Bast 

1/0 AddrtSs H38C s•cond LPT2 H378 
third LPT3 H278 

rmally, parall•l pons only com• with nttings fo,. LPT1 .;ind LPT2. 
• IBM Monochromt Display and Pl"int•r Adapttrs' paralltl pol"t uses 
n 1/0 Address H38C and always forcts th• systtm to rtcogniu it 
LPT1. Th• oth•r t'Wo pons may b• hard'Wan nt at LPT1 ( H378) 

d LPT2 ( H278 ) , but 'W111 now b• rtcogniud as LPT2 ( H378 ) and 
T3 ( H278 ). 

(-- drinn parallel printtr soft"Wan usts.IRQ 7. To insul"t that 
. , ,Jf soft'War• operatts corl"ectly, enabl• IRQ 7 for LPT1. 

'T2 is sometimts s•t as IRQ S, but many times it is not nt at all. 
·not un an int•rn1pt ltv.1 fo,. LPT3. 

fault Printing: All default printing ( shift-printscrHn) "Will go 
LPT1 unlus other'Wise rtdirecttd. 
ysical Port - IBM PC, XT, AT- 0825 Femalt 

Serial Ports; 
Th• systtm unit 'Wm l"tcogniu up to t'Wo ( 2) s.rial 
RS232 int•rfac• pol"ts in this o,.d,,.: 

Qrde,. Dtvict fi!!St 1/0 Address IRO. 
first COM1 03F8 4 
second COM2 02F8 3 

Th• serial porl is commonly und for t'Wo purposes. 
1. Communications - Modtms in pal"ticufar. All 

int•moal mod•ms ar• ncogniztd as rt9ular stria I 
ports .tnd must b• nt ;accordingly. 

2. Pr-intir.g - to serial RS232 printtrs only. 
'w'h•n using th• strial ports 1 it is ntctsnry to ust 
soft'War• to d•fin• its param•t•r-s, namtly, Baud 
Rat•, Data Bits, Stop Bits 1 and P aritlj. In tht cue of 
th• nrial pr-intt,., fo,. •x~pl•, th• MODE command 
can b• und lib this: 

MOOE COM1: 9600, N, 8, 1, P 
will stt strial po,.t COM1 at 9600 Baud, no parity, 
B data bits,.1 stop bit, and US• for nrial printing. 

D•fault Printing: D•fault printing is always at LPT1 
but can bt rtdirtcttd to a strfal port using the MODE 
command: 

MOOE LPT1: • COM1 
f!hlJsical Port - IBM PC, XT - 0825 Malt . 

IBM AT - 089 Malt 

IBM Parallel Prfoter 
.A!f.!P.ter ( PC, XT. 3270 ). 

~::::: =::::: :;: : : : : : : : =: =: ~r 

M AT Serfal/Parallel IBM Asynch,.onous Comm, 
!!P.!!!:..(AL AT /3270). .A!l,!p.!!!:..(e£.,JS.L PC/3270), 

: ) = : = = \ =/, ~,) ~, ~,)) r, ~,) \) ~, ~4 = = = : = : = = : = = = : = = = = = = = = = : 

umper J1 
:oml 19 
:om2 llj 

Jumper J2 

Lpt1 19 
Lpt2 llj 

Com1 19 
Com2 Iii 

J13 must b• in if 
board is in slot 8 
of th• XT or 3270 

IBM 128K Memroy /Parallel 
Prinhr Adap~(e£ .. _~L PC/3270). 

:·1, 111111i:11:1111:i 111mrf ~;;;~=r:~~., · 
! •. ~i~~i~ii!i!i~irnW!m~ >. [ LPTI only ] 

Switch 1 
1 2 3 4 

Starling AddrtSs 256K _I 0 D 
\v'ith 2S6K Mtmor"\} Expansion I 2 3 4 

Coard attatchtd. 0. I 0 

1- 3 I 



KEY CODE CHART 
HEXADECIMAL KEY HEXADECIMAL KEY 

SCAN CODE LOCATION SCAN CODE LOCATION 
01 ESC IA ill 
02, !11 1H J 'I 03 @/2 1c; ...J (return) 
04 rrlJ 10 C:TRL 
OS $/4 lE A 
06 "5JS 1F s 
07 16 20 u 
08 517 21 F 
OY •ts 22 c; 
OJ\ 1/9 23 H 
OB vo 24 . I 
QC: -1- 25 K 
OU +I• 28 L 
OE -IHACKSPACEJ 27 :/: 
OF •:.(TAB) 28 .,. 
10 Q 29 -{\ 
11 w 2A -<}(SHIFT) 
12 E 28 :n 
lJ R 2c; j! 
14 T 20 x 
15 v 21:: c 
16 u 2F v 
17 I JO 1:1 
18 0 31 N 
19 I' 32 M 
JJ <I. 4C: 5 
34 >I. 40 61-
JS "!// 4E • 36 -0-ISHIF'TJ 4F 1/ENO 
37 PRTSC/" 50 Zif 
38 Al.T 51 JIPG ON 
39 SPACE BAR 52 OllNS 
JA C:APS LOCK 53 DEi. 
JB Fl 
JC: F2 
30 FJ 
3E F4 
3F 1-'5 
40 F6 
41 F7 
42 F8 
43 F9 
44 FlO 
45 NUM LOCK 
46 SCROLL LOCK/BREAK 
47 7/HOME 
48 Bit 
49 Y/l'G UP 
4A 
48 41-

\ - 4. \ 

\-3l. 



~board TyP.tS: 
' 1. IBM PC, XT Standard K111board - Standard K•yboard und with 
: almost all oldtr IBM PC and XT computtrs. It will work ;,, most 8088 
band comput•rs, but not in 80286 band computtrs lik• th• IBM AT. 

2. IBM AT Standard Kt\jboard - Standard ktyboard ustd with almost 
all oldtr IBM AT comput1rs. It will not work;,, 8088 bastd computtrs, 
likt tht IBM PC and XT. 

3. IBM 3270 Standard K•yboard - Standard ktyboard ustd w;th almost 
an oldtr IBM PC 3270 and AT 3270 comput1rs. It must hav. a sp1cial 
ktyboard cablt conn1ction and a sp•cial 1xpansion board instatltd in th• 
comput1r, catl•d a Ktyboard Tim1r. 

4. IBM Enhanctd K•yboard - Compatiblt ktyboarct for all PC, XT and 
AT computtrs. It will also work on tht 3270, but it must hav. a sptcial 
adapt•r cabl• and k•yboard softwan. 

~board OP.eration: 
Tht ktyboard nnds and r•ci1v1s data;,, a nrial format, 11 bit fram• -
1 start bit, 8 data bits, 1 odd parity bit, and 1 stop bit - with tht 
ktyboard .ncodtr chip on th• syst1m board. Th• data is •ith1r sptcial 
control11r command communication, or a ScanCod•, which is th• actual 
charact•r typ•d in. Errors with th• ktyboard will som1timtS r•lat• to 
an actual ScanCod•, which r•ftrs to th• mdividual k•y w;th th• probltm. 
Many timts, a d•ftctivt kty may b• fix•d by rtS.ating •ith•r tht cap or 
th• key switch. 

Keyboard Cable Connector: 
All PC K111boards han cabl.ts that 
coMtct th•m to th• system board. N/C 

!YP.eS of ComP.uttrs: 

IBM XT and 3270' 
K•y board CoM•ctor 1 

C Back of XT, 3270 ) 

.JIJG3'H 
10•21·88 

I:!.•:::::!::::::::,:::::::::::: 11':::~1 

!BM AT and AT /3270 
Ktyboard Conn•ctor 1 

(Back of AT, AT /3270) 
c ·!·! -:· :· !·!. :-: . : .. : . : . :-:-:.:<·I·:-:.:.:.:<.:.:. :1 

~board - Internal Conn•ction~ 
lnsid• th• K•yboard, th• cablt conn•cts to th• 
K•yboard PCB. In th• old styl• PC20 K•yboard, 
th•n is a nparat• logic PCB that th• k•y board 
cabl• conn•cts to, and from this PCB th•r• is 
anoth•r cabl• that conn•cts to th• main K•yboard 
PCB. 

Th• cabl• has a Spin din conn•ctor, 
with a notch on th• top. 'w'irtS to 
th• conntctor are color-cod•d. 

K•yboard 
Round Spin din plug - (· ... ]· •------•-Cabl• 

Small logic PCB 
Main K•yboard PCB 

IBM PC/3270 and AT /3270 K•yboard 

Th• IBM 3270 and AT /3270 K•yboards nHd sp•cial cabling, and an 
Expansion Board insbll•d in th• comput•r call•d a Ktyboard Tim•r. 

3270 Kty board Timtr AdaP.ttrs: 
IBM PC/3270 IBM PC/3270 

DB-9 Mal• 
8 pins only 

1::::: 1: :::m 1: 1:: ::1,\,,l1i1,,11 :~ 11:111 lill!Il\, f ~g;;~~:,. . ..... , VM· 

'-----... .:.~. -Conn•ct to System Board 
5 pin din K•yboard Conn•cttr 
3 pins only 

·~-----.... ,~:} -Conn•ct to a Standard IBM 
3270 K•yboard C.abl• 

IBM AT /3270 IBM PC /3270 5 pin din or _ 

I:.::: i::: i ! : ! i :: ! i:, i:: iii!!:: f ~:I:: :"i'"'""'tiU if:~~~;~·=~·· . t ••.•• ··~ , " ~-~~~~:~:=~~~::::::~T 
WlllllllD 11111111111111111 ~~n;;:~~l• Sp•cial 'w'id• Round an Enhanc•d Keyboard 

Spin din s pin din Cabl•. 
++Not• th~t this serial port is only und for sp•cial IBM 3270 

softwar•. It has uniqu• pin-outs and 1/0 addrtSs (1 BS and 189). 
4 pins only 

+ Th• NMI Res•t S'Witch g•n•l"attS INT 2 wh•n prtSStd. If no program is running to handl• this interrupt, RP arity Chicle~. 
is display•d. If th• 3270 Control Program is activ•, it traps th• interrupt and tabs a syst•m dump if r•qu1st1d bl,; 
us•r. Th• syst•m can th•n b• restart•d. This •liminattS th• nHd for a powtr off to ructivat• a hung system. 





IBM fCeyboords - LoyJULt 

f - Sh;ft 
IBM AT Standard Ktgbotrd LED•s I C•ps NL SL -- -

WM 1270 Standtrd Ktybotrd 

· IBM Enhtnotd !Ctyboard (~.l[L AT & 1270 yith f sp,tcfa1 oonntctor" >.. 

1- sS-



l<EY m lJ [!] - Jump•r op.n 
• ON a -Jump•r cloud 0 OFF ...,;.•_•....,.;;;;;. _____ _. 

J 

I BM Monochrome Di silly 
ond Panter Adalllll: 

Th• IBM Monochrom• DU,1~ Md Prlntw 
Ad•tw hu hto functions. Its prim.,-y 
UH is for a Monochrom• Dfspl~ Monitor. 
It cM do on 'kJ Monochrom9 t•xt, and no 
F•hfcs whatso.vw. Its othff' uH is as 
a paraTI•l print•r port. It can b• USM u 
LPT1 only, using intwn1Pt l•v.17. 

L.ab•l on Board - •BLACK & 'WHITE/PARALLEL• 

To install th• board fn a PC Or" ><T, nt 
SYftch block 1 , S and 6 • off •. 

To instan th• board fn an IBM AT, s•t th• vid .. 
...-itch on th• _..st•m boll"'d towards th9 back of 
th• computw. 

Switch 1 
56 Monoclv'om• [!) towll"'ds back of th• AT 
CD Monochnm• Aftw s.tting this svitch,""' th• AT S•tup pr"ogram. 

Important Not•: 'Wh.n running IBM Diagnostics on th• Displa", do not""' th• Sync i•st. It m~ dama9• th• moriitor". 

IBM Monochrome Dtsoloy Monitor 

Th• IBM Monochrom• Display 
is usually pow•nd by th• 
pow•r" supply in th• comput•r" 
it is attatch•d to. It has 
nv.,.al adjustm•nts that can 
b• mad• to it. On th• outsid•, 

I onl" Contrut and Bri9htn.ss. 
' Th• cov•r must b• ,..,,,ov-4 to 
mM• othw adjustm.nts. 

To r"9mov• th• cov•r th•n II"• hto scnws on th• top, and sbc: 
scnws on th• bottom. 

BE CAREFUL! 'Wh•n•v•r" ..-o,.king ..-ith a monitor, bo •>etr"9mo'kJ 
canful not to touch th• CRT. l<Hp hands and fac• a..-a" fnm 
th• CRT. This is also truo for th• Fl"Back Transfor"m•r". '1ih•n 
..-orking on adjustm•nts insid• a monitor", touch onl" th• actual 
points of ~justm•nt. T"" to USO plutfo tools onlliJ. 

Adjustm•nts: 
Too much, or too littl•, rut.,. or bri9htn.ss - SubBrightn.ss 
Out of Focus - Focus 
Y•rtfca1 a1ignm.nt probl.m - Vwtica1 Hold, Sin, Lin.arit1j 
Horizontal alignm.nt probl.m - Horizontal '#'idth (Ma" not 

b• .abl• to do this if th• pot is 9lu•d, and us• a plastic tool) 
Crook9d, or slant-4 displa" - Pv-it1j Rings or Vob Clamp 
Charact•r"s out of proportion - Vwtica1 Sin 

Bottom Vi•w 

,--~ Do not r"•mov• th.s• scr•ws 

• Po'1f.,. Cabl• to PC Pow•,. Supply 

Vfd .. Cabl• to PC Display Adapttr 
( DB-9 Malo) 

• - Vtr'tical Hold 
• - Ytr"tical Siu 

:~:~:~:~:~:;:f ~?:;:;:~~;:~~~=Hf ;~;~};~ff: - y.,.tica 1 L inurity 
lncorTKt chll"'act.,.s on displa" - Not a monitor probl.m, 
ch•ck disp1~ adapt.,. and sofhiar• Roustmb 1\1 : 

No pow.,., blown fuso - don't both.,. r".placing th• fuso in 
th• fl•ld - it is sold•nd in, and a r".plac•m•nt wm 
prob.abl" blow .amrw~ 

Bo sw-o to put tho .asstmbllJ back to9tthtr" co,.,.•ctly. Tho 
•ui•st 'WalJ to r"HSHmbl• th• monitor is to put it ri9ht-s;4,: 
u 1i1ou put th• cov.,. back on, th.n r"•insta11 th• scn..-s. • 



IBM PC and XT Confieuration Chart 

M lna.nupl · OMA <::riame11 K> Por1 (He• adOress) 

AST·5251LocalModel11 
AST-5251 Remct• Model t2 
AST·PCnet I and II 

AST ResotKCt Sharina Network 

CofT1)aq OeskPro 1281< Md 512K 
l.bcrades 

EM ~lt~JAermrtl· '~,;,... :;::: :::':: ,{'.: :::::: ::;::: :::::: ::,.;:[[ '·';: .::;::; ::~::::::::;;: ::th;]:::;;~;:~; )::;:;:' :::·::::=::J.;:,_:::: ~"? <2/f$~ 

Serial 2 
BM MonodvorN Oispqy and Printer 

P'waftel 1 
Mono Dis.play 

IBM Color.Qaphics Oisc>llY 

SM S_ynclvonous Oata Link·SOLC 
SM FixeCI Oisk 
IBM S-114• [)sk8De Orr.. 
SM Printer 

brega B•~i PCOIPC 1BIPQB 
Host Adapters 

ac>eta~ ii no IRO inlenupt i...ei for bdh cardl. 

.. 



IBM PC and XT Conneurallon Cbart (cont'd) 

M~d F~y Disk Control!• 
Ma~!d 6000 Hard Oilk Controller 
Maynard 6003 FlappylH&rd Disk 
Controller 

Serial2 
fll_alel 1 
Paralel 2 

Tallgras& lnterfac:a 4000/6000 Series 
TG2001rZ2!J 

3COM Etherllnk PIUI 
Tlan Ac:cel•ator PC 

S«ial 2 
- 1 

2 

3 

5 

e 

7 

8 

Optlona UNd 

DEST Scal'V\ner Controller 

•Oetaull. 

\ -39 

1~ 200- 10.~ ~ ~~~ 261). 27G-l 21JO. 2 3 c s e 1 o 1 2 3 INonei 1FFj 2CF 1F 22F ~j 2'F 2SF 26F 27F l3FF 
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CHARACTER SETS 

U.S. ASCII 

1 

BINARY . 000 001 010 011 100 101 "'110 111 

0 Zt; ""7itl" 60 lml 120 140 160 
0000 "J 'l 16 32 043 @ 64 p 80 ... 9,. p 112 0 

...D. 10 20 JO 40 50 60 70 
1 -n "TI OT lOl T2T 141 16 I 

0001 i I °i ~I I n l 49 A 65 0 81 a 97 q 11~ 
...l ~I 31 41 51 6 I 71 -- z~ -,;z- DI 1021 122 142 2 162 

0010 \ 2 0, I~ " )4 2 50 8 lib R 82 b 98 r 114 
..2. 

, d 22 )2 42 52 62 72 
1 -n -u liJ U1l ffl 143 163 

CiO 11 \ ) '\ 19 ' 15 3 SI c 67 s 8) c 99 • llS 
J. 

I) 21 n 4} 53 63 7J 
4 Zi:il fill D1t 104, """U4 144 164 

0100 ~ 4 I\ 20 $ )fl 4 52 0 68 T 84 d 100 t 116 
Jo.. 14 24 34 w,t- 54 64 74 
5 ~ ....,- T> 125 145 165 

0101 'i 5 " 21 ' 37 5 53 E 6~1 u 85 • 101 u 117 .. IS 25 3S 45 55 65 75 
.:11 .. 0 00 I~~ 

·-
VTID 146 -~ 6 

011 0 •} 6 \ l? ' 38 6 54 F 1 86 f 102 v 118 
& 16 26 36 46 56 66 76 
7 7:1 .. 7 QT l1l7 TI'T 147 167 

0111 4 7 .. 21 ' 39 755 G 11 N 87 9 103• w 119 
.1 17 27 17 47 57 67 77 

' l~ 
,u N 7lJ TIU 1)01 TSO! 170 

1000 'it 24 ( 40 8 56 H 72 x 88 h 104 x 120 
...8. Ill 28 38 411 58 68 78 

~ l! ""J1" >T TI TIT ill 151 171 
1001 'i. 25 ) 41 9 57 I 73 y 89 i 105 y 121 

Q 19 29 39 49 59 69 79 
12 .>.: l~ II: IU 132 152 172 

1010 .,. 10 \ 26 * 42 : 58 .J 74 z 90 j 106 z 122 
..A IA ZA 3A !.A 5A 6.11 7A 
13 -n --.,, ~ IIJ TI3 15 173 

1011 ~ 11 Et 27 + 43 • 59 K n [ 91 k 107 { 123 
_.B. ID 21 , 31 48 SI 68 71 
14 -y .. ,_. ,,. IT .. 134 154 174 

1100 f 12 ~ 28 44 < 60 L 7ti \ 92 l 108 I ll4 
_r_ IC ' 2C lC 4C SC fiC 7C 
15 "5 JS" .,, 115 ll5 155 175 

1101 lit ll \ 29 - 4S a6l M 77 I 93 m 109 } 125 
_..!l ID 20 JD !oD SD 6D 7D 
16 --n> lll Iii ""IT6 IJb 156 1111 

1110 \ 14 \ 30 46 > 62 N 78 "' 94 n 110 - 12ti 
...£. IE 0 2E JE :.E SE 6E 7E 
17 -yr YT 17 1T1 Tl7 157 ff7 

1111 \ 15 ~ 31 I :.1 ? ti) 0 79 95 0 Ill Ii l:l7 
_f_ IF 2F JF :.r - Si 6f 7F 

t-40 





Exp~on 

Slots 
(8Bit) 
( and ) 
(16 Bit ) 

Exp~sion 
Slots 
(8Bit) 
( and ) 
(16 Bit ) 

Mtmorv 
Banks 

IBM AT. AT 3270 System Board 

IBM AT System Board Type A 

I BM AT System Board Type B 

Bute and 
RomBios 
Chips 

• Sw1tch 1 - Video 
MOnochromt llJ towards btck of th• AT 

Color Ill towards front of th• AT 

• • System Board 
Memory Jumper J 18 

256 I towards btck oftht AT 

512 m towwds front oftht AT 

Tht IM AT Systtm Board f'taturH: 

O 1 80286 CPU Chip 
o A soclctt for an 80287 Math Coproc.ssor 
0 8 Expans;on Slots - 2 8 Bit Slots 

- 6 16 Bit Slots 
0 ConMCtors for KtybHrd, Powtr Supply, 

Bttt-rv, Sp.alc.r, LED's & l<tylock 
OSf:ilstHn BNrd Mtmorv up to S12KB Ram 
0 Jump.r J1 8 for Svsttm Board Mtmory 
0 Buie & Rom Bios Chips in U27 & U47 
0 Ywilb1- ~;tor - adjust compositt vide 
0 1 Switch Block for vidff 

l.Ysttm BHrd Tyl!!!.i, 

lVP.!.A 
0 f'1.m°"J is confl9u,..d w;th 2 Banks of 1 8 

Chips Heh using 128KB •piggll back• Ram 
O Tht 80286 CPU Chip ts 6 Mhz 

!YP.• B 
0 Mtmorv is configurtd ..-ith 1 Bank of 1 8 

Chips, using 256 KB Ram CMps 
0 Th! 80286 CPU Chip is 8 or 10 Mhz 

Th• IM AT hts two r"tvisions of Rom Bios. 

Th! old Rom Btos ctn •ctSs Hard D'isk 
Tvpn 1 to 1 S. It nn not formtt tn inttrna 
3.s• floPPV drivt u 720 KB, only 360 KB. 

U27-6181028 1981, 1984 
TMM232S6-S878 

U47 - 6181029 1981, 1984 
TMM23256-S879 

Th! MW Rom Bios ctn tcc.ss Hard Disk 
Tvp•s 1 to 42. It ctn format tn inttrntl 
l.s· fl•PPV dr1vt u 720 KB. 

U27 - 62)(0820 1981 , 1 985 
Tt1M23256-6746 

U47 - 62)(0821 1981 , 1985 
TMM23256-6747 

t-4 2-



IBM AT System Board Memoey 

IBM AT Tyoe 1 ' 128 KB Rom ChlJ!Ll 
TI\• IBM AT HCHSH b.nlcs of ram u 18 cMps •Hit, wflh 2 P~ 
chips - OM for tach gr .... of 9 chips. Jwt\p.r J18 tn.blH or dts»lff 
~last 2S6 IC8 block of S1jsttm bowd m.....,,. TM AT-1 "Jsttm 
bowd UHS 128 ICB •pi99'Jb.a· ram chips, so a bn of ram on tM 
"JSttm bowd is 2S6 ICB. D•f.ctiv• ram chips w• usuaniy dtspl.iytd 
with .n trror •W\t tM POST ( Pow...-on-S•lf·T.st ). 

Error Ce4.s: XX - 64 IC8 Block of ram in ...,..,. 
>OCAAAA ZZZZ 201 ZZZZ - Bit in trror ( s .. chwt b•low) 

Sttuatfon 
)()(. 00, 01, 02, 03 
)()(. 04 I OS., 06 I 01 
><>< • 08 or mor• 

A-AnljthW.9 
Logtion 

BriO 
Bri 1 
Add in m..nor1J bowd 

Examp 1•: Th• dri•ntd chip to tM right maiJ 9iv• • ...,..,. ood• 
of• 040002 8000 201 •• Th• • 201 • inclioat•s a nwmoriy ...,..,. , 
tht • 04 • fndicat.s bank 1 , Md tht .. 8000 • ~t.s chip 1 S, tht 
8th chip from th• l•ft on th• SHond row of 128 ICB ram chips. 
Not• that siysttm bHrd mtmoriy trrors m.iy displ.iy • Parttiy Chtclc 1 •. 

IBM AT Type 2 ( 256 KB Ram Chips ). 
Th• IBM AT HCHHS bris of ram u 18 chips •Hit, w;th 2 ~ 
chips - on• for tlCh group of 9 chips. Jump.,. J18 tn.ttlts or ctts•lff 
th• 1.st 2S6 KB block ofmtmo"I on th• 11Jsttm bowd. Tht AT-2 us•s 
2S6 ICB ram chips, so a bank of ram on th• AT-2 S1jsttm bowd fs 
S12 KB. D•fHtiv. ram chips w• usuaTiiy displlljtd with an trror 
durin9 th• POST ( Pow...-On-Stlf·Ttst ). 

Error Cod•s: · 
>OCAAAA ZZZZ 201 

Situation 
XX• 00, 01, 02, OJ, 

04,0S,06,07 

>CX - 64 KB Block of ram in .,.,._. 
ZZZZ - Bit tn trror C s .. chwt b•lov ) 
A - Aniythin9 

· Location 
BriO 

>C>C • 08 or mor• Adel fn """*"' bowd 
Examp1•: Th• dritntd chip to tho right rMiy 9iv• an trror cocto 

of • 000000 8000 201 •. Tht • 201 • fndfNttS a IMf'Mf"1J trrOf" 1 

tho • 00 • tndicat•s bank 0, and tho • 8000 • indfattS chip 1 S, th• 
9th chip from tho bottom on ttw right rov of 2S6 ICB ram chips. 

Mtmoriy 
Banks 

Noto that siysttm bowd mtmOfil trrWS ftMV displa\f • Plf'it1j Chtclc I •. 

IBM AT M~ Error locatio!' Chart 

Bit in Chip Bit in Chip 64 KB Bloclc of 64 ICB Block of ram 
Error location Error location ram in trror 
0000 P 0000 P Dos/BaH/Convtntional M•mn 
0001 O 0100 8 00, 01, 02, OJ Siysttm Bowd 
0002 1 0200 9 04, OS, 06, 07 
0004 2 0400 10 08, 09 Exp.nsion Board 
0008 J 0800 11 Exttndtd Mtmor;y t 28 1<8 I 256 KB Rf!!! ChiU 
0010 4 1000 12 10, 11, 12, 13_ tst bri) 
0020 5 2000 1 J 14 15 16 17 -2nd bank 1st bank 
0040 ' 4000 14 , , , 
0080 7 8000 15 18 ' 19' 1 A' 18-lrd bank } 2nd bank 

tC, 1D, 1E, 1F _4th banlc 

l-43 

::::: 
:·:·: 
•!·!· 

18- ~-: . : . : . .. 
, ' Bowd Mtmo~ 

Jump.,. 
ITJl!l--
CIJ[EJ 
mm 
CTJDIJ 
[!][]] 
[[][§] 
[I][[] 
mm 
[![]~ 
\ ' u 

BankO 

000000 8000 201 

J 18 - System Board 
Memory Jumper 

256 I to'Wwds back of th• AT 

S 12 I to'Wwds front of th• 



IBM AT JlrUBI 
9•1•81 m- Jump•r o~n 

•- Jump•r clond 
128 KB & 128/640 KB Memory...Exnt1ns1on Ad8pters 

IBM AT 128/640 KB Memory..E_lp8ns1on Ad. ( Conventtongl & Extended Memory_). 
Th• 128/640 KB Htmori1 Bowd uns 64 l<B R~ 
CMps ;n Bank 1 and 256 KBR~ Chips 'in B.anlc 0. 
Th• mtmory on Bank 1 is acctsstd u Dos/Bu•/ 
Conv•ntional H•mori1 ~d th• mtmori1 on Bank 0 

~tsnd u IBH AT " Exttndtd " Htmori1. 

Cod•s: XXAAAA ZZZZ 201 
• "" - 64 KS Block of ram 'in tr'r'or 
ZZZZ- B;t ;n trror ( S•• chvt b•lO'W) 
A- AnytMng 

Situation 
)()(. 08, 09 
)()( • 10,11,12,13,14,15,16,17 

IBH AT H•mori1 Error Location Chvt 
Bit in Chip Bit in CMp 64 KB Block of 64 KB Block of ram 
Error Location Error Location ram 'in •rror 
0000 P 0000 p Dos/Ba5t/Conv•ntiona1 H•mo~ 
0001 O 0100 8 00, 01, 02, 03 Syst1m Board 
0002 1 0200 9 04, OS, 06, 07 
0004 2 0400 1 0 08, 09 Exp~sion Board 
0008 3 0800 11 Exttnd•d M•moru 1 8 I R 
0010 4 1000 12 10,11,12,13-1stbank , ~,, s 2000 13 14, 15, 16, 17-2nd b.anlc 

' 4000 14 ) --;row 7 8000 15 18, 19, 1A, 1B-3rdbank 2nd bank 
I 1C, 1D, 1E, 1F _4thb~k 

1st b.anlc 

Swttch Settings : 
S'W;tch 1 

1 2 3 4 5 6 7 8 No Extended 

Switch 1 
12345678 

12345678 

12345678 

12345678 

12345678 

12345678 

12345678 

Memory in Bank 1 

Bank 1 activat•d -
Ext•nd•d H•mory 
Starting Address : 
0 KB 

512 KB 

1024 KB 

1536 KB 

2048 KB 

2560 KB 

3072 KB 
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IBM AT 
m- Jumptr optn 
•· Jumptr clostd 

512 KB & 512/2 MB Memory_E.!oonsion Adogters 

IBM AT 512 KB Memory~oonsion Adogter ·c Extended Memory_)_ 
ah• 512 KB Mtmor-y Expansion Adapttr us.s 
128 KB Ram Chips. Th• IBM AT acc.ss.s this 
m.rnory as • Ext.nd•d • m•moriJ only. 
Error Cod•s: >O<AAAA ZZZZ 201 

XX - 64 KB Block of ram m .,.,.or 
ZZZZ - Bit in .,.,.or ( Sff chart b•low ) 
A- Anything 
Sttuation 

>CX• 10,11,12,13 
X>C• 14,15,16,17 

Switch S•ttings: 

Location 
Banko 
Bank 1 

S't'1 (Bank 0) SV2 (Bank 1 ) 
12345678 12345678 

12345678 

Amount of512 KB 
Exttnd•d Mtmor-y 
Alr.ady lnstaTitd 

0 KB 

.. 11ri;3·aa 
8·31·BB 

12345678 

12345678 

12345678 
u~u11111 
12345678 

12345678 

512 KB 

1024 KB 

Examp 1•: Th• dark•n•d chip abov• may gfv. an error 
codt of • 100000 2000 201 • if d•f•ctive. Th• .. 201 " 
tndi~ttS a memory •rror, tht • 1 0 • indicat.s th• fir~t 

1536 KB bank of Exttnd•d Mtmor-y, and th• • 2000 .. indicatts 
1 2 3 4 5 6 7 e 1 2 3 4 5 6 7 a chip numbtr 13, tht sixth chip from the l•ft sidt of th• 

d:I I El D I 2048 KB t>epansion board. Nott that m•mor-y wrors on ·txpansion 
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 bNrds mav CJiv• tht •rror • Paritij Ch•ck 2 ... 

IP I I I M I 2560 KB Also not• th• chip lavout of this board. 

13M AT 512/2 MB Memory....£llgonsio~ Board (Extended Memory_)_ 
··'!h• 512/2 MB M•mor-y Board USH 256 KB Ram 
J'ips. Tht IBM AT acctSsts this m.mor-y as 

Exttndtd • mtmor.v only. 
Error Cod•s: XXAAAA ZZZZ 201 

><>< - 64 KB Block of ram in trror 
ZZZZ - Bit in error (SH chart btlow) 
A- Anything 

Situation 
xx• 10,1 t ,12,13,14,15,16,17 
XX• 18,19,1 A,1B,1C,1D,1E,1F 
)( x • 20 ,21 ,22 ,23 ,24 ,25 ,26 ,27 
>CX • 28,29,2A,28,2C,2D,2E,2F 
Switch Settings: 

Location 
Banko 
Bank 1 
Bank2 
Bank3 

Th• SYitch Stttings for S't' 1 on this board ar• th• 
samt as th• s.ttings for S'W'1 on th• 512 KB Mtmor-y 
Expansion Adapttr abov.. 

IBM AT Memory Error Lo~tion Chart Examp 1•: 
Btt in Chip Bit in Chip 64 KB Block of 64 KB Block of ram Tht dark•ntd chip abov• may gin an error 
Error Location Error Location ram in .rror cod• of• 280000 0020 201 "if dtftctivt. 
0000 P 0000 P Dos/Bast/Conventional M1mot1J Tht • 201 • indicatts a memory tl"'l"'ol"', th• 
0001 O O 1 00 8 00, 01 , 02, 03 Sy sttm Board • 28 • indicattS Bank 3 of Extended Memory , 
0002 1 0200 ' 04 I 05 I 06 I 07 and • 0020 n indicattS Chip numbtt"' 5 I tht 
0004 2 0400 10 08, 09 Expansion Board sixth chip fl"'om th• ltft sid• of tht board. 
0008 3 0800 11 Exttndtd Mtmory KB I 56 K Ram Chi s Not• that m•mory trrors on txpansion boards 
0010 4 1000 12 10 I 11 , 12, 13-1st bank mav giv• th• •rror • Parity Chtck 2 .. . Also 
0020 5 2000 13 14 15 16 17 _2nd bank 1st bank not• th• chip lay out of this bHl"'d - it is · 
-ii40 6 4000 14 ' ' ' difftrtnt from th• othtr board. 

BO 7 8000 15 18, 19, 1A,1B-3rd bank} 2nd bank 
' tC, tD, tE, tF _4th b~nk 



., 
) 

,g 
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The fo11owing figure lists the positions of lhe keys and their make 
scan codes. 

K!!_ Positions and Their Make Codes 
1--0E 18--10 36--33 55--4A 90--76 
2--16 19--24 37--38 56--51 91--6C 
3--1E 20--20 38--42 57--59 92--68 
4--26 21--2c 39--48 58--11 93--69 
5--25 22--35 40--4C 60--19 94--77 
6--2E 23--3C 41--52 61--29 96--75 
7--36 24--43 43--5A 64--58 97--73 
8--30 25--44 44--12 65--06 98--72 
9--3E 26--40 46--1A 66--0C 99--70 
10--46 27--54 47--22 67--08 100--7E 
11--45 28--58 48--21 68--0A 101--70 
12--4E 30--14 49--2A 69--09 102--74 
13--55 31--1C 50--32 70--05 103-7A 
14--50 32--18 51--31 71--04 104--71 
15--66 33--23 52--3A 72--03 105--84 

"16--00 34--28 53--41 73--83 106--7C 
17--15 35--34 54--49 74--01 107--78 

Maka Scan Codes 

·~----------------------------------------------~~ 

.--

8 G E!3 ~ 
G [!!] 8 ~J 

' 



IBM PC/AT SERIAL/PARALLEL CARD 

SERIAL PORT 

1 - CARRIER DETECT 
2 - RECEIVE DATA 
3 - TRANSMIT DATA 
4 - DATA TERMINAL READY 
5 - GROUND 
6 - DATA SET READY 
7 - REQUEST TO SEND 
8 - CLEAR TO SEND 
9 - RING INDICATOR 

Communications Application 

PARALLEL PORT 

1 - STROBE . 
2 - DATA BIT 0 
3 - DATA BIT l 
4 - DATA BIT 2 
5 - DATA BIT 3· 
6 - DATA BIT 4 
7 - DATA BIT 5 
B - DATA BIT 6 
9 - DATA BIT 1 

10 - ACKNOWLEDGE 
11 - BUSY 
12 - PAPER OUT 
13 - SELECT 
14 - AUTO FEED XT 
15 - ERROR 
16 - INITIALIZE 
17 - SELECT IN 
18-25 GROUND 

Parallel Portion 

(~C¢4a5¢2.I) 

LEX400Jll 

Porl 2 

LEX41713 

Figura 3-44. "AT" Serial/Parallel Adapter Figura 3-45. "AT" Serial/Parallel Adapter 

The serial output port may be addressed as either com­
munications port 1 or communications port 2 as defined 
by jumper J1 in this section. Hex addresses begin with 
an X which can be either a 3 for communications port 1 
(interrupt level 4) or a 2 for communications port 2 
(interrupt level 3). 

The parallel portion of the adapter makes possible the 
attachment of various devices that accept eight bits of 
parallel data at standard TTL levels. The rear of the 
adapter has a 25-pin, 0-shell cot'fnector. This port may 
be addressed as eilher parallel port 1 or 2. The port 
address is determined by the position of jumper J2. 
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AST-5251 Local Model 111 
AST·S25t RerTDle Model 12 
AST·PCnet I ard II 
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Parallel 2 

IBM C01or/G1aphics Dis?~ 
IBM Binary S..1!£1vonous Comm 
IBM ~chronous Data Link·SDLC 
IBM Filed CUk and Oiskatte 

Diskatte ···;:: <:::: .:::> :,::.: •• .::::, .;::::: .:'.·: :::: ·~· .. ::::::::> .:,:,: ........ ,.·.· .·.·. :'··:"·: ·· 

Inlet Above Boarcl/AT 
Iomega Bernoulli PaVPCtBIPC2B 
Hos! AdaOlers 

&[)MA c:hanno!s S-7 may also be used. boetaul is no IRQ inlem'~ level for both cards. 

: ·;.l ··:· 

. ~ :·· :>. ••·.·•· 

. t ... 
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IBM AT Confl1uratlon· Chart {caal'd) 

Parallel 1 
~araue12 

Tallgran lnleiface 400CY6000 Seriea 
TG20'21J22C 
Tecmar Gtachics Master 
3COM Elhetl.ink 
3COM EtherLink PtusD 
Titan Acceleralor PC 

S.rial2 

2 

3 

5 

6 

7 

I 

SI 

10 

11 

12 

Optlona Ueed 

DEST Scannner Controller 

•Defaul. 

C1RQ inlerf\4)1s can be disabled. 

• • 

••Mandatory, cannot be c:flanged Of di&ab&ed. 

d1RQ interrupts g. 12 and 15 and OMA channels S.7 may also De used. 



IBM 
PC/3270 and AT /3270 Comguters 

.lfl!i~ ,,.; 

Th• IBM PC/3270 & AT /3270 Ptrsonal Computtrs ar• IBM XT and AT microcomput•rs that an abl• to •mulat• th• 
popular IBM 3270 T•rminals. Th•'J ar• conn•ct•d 'With coaxial cabl•, lik• 3270 Ttrminals, through a Clust•r Control Unit, 
to a Communications Control Unit, to an IBM Mainfram•. Th• PC/3270 & AT /3270 must run IBM 3270 t•rminal •mulation 
soft'War• to acc.ss th• Mainfram• as an IBM 3270. Th• PC/3270 & AT /3270 han th• add•d futurts of bting ablt to 
us. th• •Jump• k•'J, not onl'J for diff•r•nt mainfram• nssions, but also to g•t back to MS-Dos, and data can b• .asily 
upload•d from, and downlHdtd to, th• microcomput•rs disk driv.s. Data from th• Mainfram• canals~ b• print•d on th• 
microcomput•rs local stand-alon• print•r ~ . 

Workstations 

PC/3270 AT/3270 

3270 Ttrminal PC w/3278/79 

IBM 3x74 
Clusttr 
Control 

Unit 

Communications 
Contro 1 Units 

a 

IBM Mainframe 

IBM 3090 
Mainframe Computer 

System/370 
Archittetur• 

Th• IBM PC /3270 and AT 13270 ar• actually IBM XT and AT microcomput•rs with '3 diff•r•nt futur.s: 
t ) A 3270 Coaxial Adaot•r - Th•n ar• two v•rsions known as th• '"Long• board and th• ·shorr Board. Only th• 

Short board will work in th• IBM AT. This is th• adapt•r that uns a coaxial cabl• to conntet to th• IBM Mainframe. 
( 2) 3270 Diselay...M!eter - It can un tht IBM 3270 Color Displa'J (5272) or IBM Monochrom• Display (St SO). 

Th• 3270 Displa'J Adapter can bt ustd with Stnral display •options• that us• sptcial conntctor(s) that plug into 
th• top of th• boards. Th• AT /3270, btcaun of its 16 bit slots, can usually only us• t of these options, but the 
PC/'3270 can hav• on• or two at th• samt timt. Tht 3270 Display Adapttr •options" ar• th• following: 
• All Points Addreis·sable (.~.~J Graphics Adaeter - UStd to ltt PC programs dtsign•d to ust th• IBM Color 

Graphics Adapttr run with th• 3270 display adapt•r. Howtvtr, not all PC graphics art compatiblt because of the 
hightr resolution of th• 3270 display, 720 x 350 ptls, and tht Color Graphics Adapt•r is only 640 x 200 p•ls. 

•Programmed Symbols (PS) Graphics Adaeter - is an option ustd to display host graphics from the ISM 
Mainframt. Tht board has bHn dtsigntd to vorlc 'With GOOM. 

• ~panded Graphics Adapter ( XGA). -
( 3) 3270 Keyboard Tim•r Adapt•r ( thtr• an 4 typts ofK•'Jboard Timtr Adapttrs - 3 for PC/3270, 1 for AT /3270) 

Th• board must bt ustd with •ithtr an IBM 3270 Key~ or an IBM Enhanc•d Key~ with a special connector. 

Oth•r PC /3270 and AT /3270 OP.tions: 
* 3270-PC Shon Memo!:.Y...M!P.t•r Card ( Print•r/Memon1 Card).. Tht c~d contains ont parallel port, which can 

only b• LPT1, and 128 KB of memory. A 256 KB piggyback card plugs into tht print•r/memory card to increase 
S\}stem memor'J up to 640 KB without using any long slots. This board in only used in tht IBM PC/3270. · * 3270-PC Expanded Memo?:,Y~pter (:&:!A.). - This board com.s stand~d with 1 MB of mtmory and a parallel printer 
port, which can b• configured as LPT1 or LPT2. An additional 1 MB of m•mory can b• added with an optional piggyback 
card. Th• m•mory on this board can b• us•d as bast and, with tht 3270/PC Control Program version '3, expanded 
memory. Th• Control Program can us• th• mtmory on tht XHA card to run up to 6 indep•ndent l~g• PC applications 
simultaneously (multi-tasking). Tht card is only us•d in th• AT /3270. 

# -·,neral Information=· 

.Japttrs that will slow th• system down if locat•d in tht Expansion Unit ~•: Printer /memory adapt•r, m•mory expans~ 
adapters, display adapt•rs, AP A Graphics adapter and PS adapter. 
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KEY (!I!] - Jump•r op•n 
E1 ON . licml - Jump•r clond 

IBM ec. XT. 3270. AT 
3270 EmultJtton AdtJgters , 0 OFF_f _______ _. 

Distribut•d Functions Communications Ada1t•r 
'Jr.!!!g Botrd - 4. 77 MHz l 

Dfstribut.d Functions Communications Ada~ 
!!: 

12780? Emulation Ada1t•r 
' Short Board - 4. 77 to 8 MHz ). 

BM XT Slot 8 Switch Block 
1CJ L•ft Position - IBM XT Slot 8 only 
Cl Right Position - Any oth•r slot 

BNC 
r--a....- ____ Coaxial 

.J"G3"8E 
11·2·SE 

r R•c•ptacl• 

1 
Conn•ctor ..._ _______________ _. 

Th• IBM 3270 .. Coaxial .. Adapt.,. cards an us•d to mab IBM PC, XT and AT comput•r-s •mulat• IBM 3270-tvp• 
T•rminals. Th•y un coaxial conn•ctors to cabl• to th• IBM Mainfram•, via oth•r 1/0 d•victS such as th• IBM Clust•r 
Control Unit and Communications Unit. Th•n a,.. two v.rsions of th• board: 
•Th• .. Long .. board - This is th• original card us~ in~ IBM PC/3270. It is mad• to work in th• IBM PC and ><T bas.d 

syst•ms at 4.77 MHz. It can b• ustd in r•9\1lar PCs with IBM 3278/79 •mutation sofhfan. Th• board usts Bas. ROM 
addrus COCCO and 4K of Ram at CEOOO-CEFFF. 

•Th• " Short .. board - In 1986, tMs ncond card r•plac•d th• long card. It can b• us•d in comput•rs running at 6 and a 
MHz. It will work in th• IBM AT and AT /3270 computH"s. It can b• us~ in r.gular PC with IBM 3278/79 •mula• 
softw an. Th• board us.s Ban ROM addrtss C AOOO and SIC of Ram at CEOOo-cFFFF. 

Both 3270 boards us• lnttrrupt Rtqutst L•v•l 2. Th•,.. is no way to chang• th•ir int•rn.ipt l•v.1. In any PC, ><T, AT or 
compatibl• comput•r, th•,.. must b• no othtr boards using IRQ 2. Any othH' boards that ar• using it, must •ith•r b• 
r•mov•d or reconfigund with a diff•r•nt int•rrupt r•qutst l•v•l. Th• board usts Ban 1/0 addnss 200-2DF Hex. 

Th• boards han BNC Coaxial ( RK•ptacl•) conntctors that conn•ct to BNC Coaxial (Plug conn•ctor) Cabl•. This cabling 
is th• sam• as IBM 3270 T•rminals. This coaxial cabl• conn•cts th• PC to an IBM 3x74 Clust•r Control Unit. From th•r•, 
th• syst•m conn•cts to a Communications Proc.ssor Unit and finany to th• IBM Mainfram•. 

CD To install th• Coaxial Cabl•, Un• up th• bump on th• @N•xt, push th• cabl• on th• conn•ctor and 
r•ctptacl• conntctor with th• slot on th• plug cabl•. turn to th• right until it clips into plac•. 

PC Fr lt\l:DL ~~!~,.3;~~01 PC Frsl D ~~u1:t~r3;o:~rol 
RK•ptacl• Plug Unit Unit 

To tut th• 3270 board in a PC/3270 or AT/3270, run diagnostics, ttst numb.,. 28. This t.st wm also work for 3270 
boards install•d in r•gular IBM PC, XT and AT comput•rs. Th• 3278/79 .mutation adapt•r (which is also th• short board) 
comu with its own dishtt• that runs th• sam• tut. 
• If th• board pass.s th• tut, th• cod• " 2800 " app•ars on th• dfsp lay. 
• If th• board fails, ch•ck th• following: 
•• If th• mtssag• .. Error - Not Conn•ct•d To Control Unit• is display•d, ch•ck th• coaxial cabl• conn.ction. If it is good, 

it is probably not conn•ct•d to th• Control Unit. If th• coM•ct;on is good, r•plac• th• board and/or cabl•. 
•• If th•r• is any oth•r •rror mtssag•, th• board is not functioning cor,..ctly. Mak• sur• that th•r• ar• no oth•r boards 

that may b• causing a hardwa,.. conflict by r.moving all oth•r unn•cUsar"'J boards to do th• tut. If th•r• is still a 
probl•m, rtplac• th• board. 

Board Conflicts: Th• short board using Ban ROM add,..ss CAOOO will hav• a conflict with any oth•r adapt•r using t"'"· 
ROM addrus, such as a s.cond fixtd disk controll•r, lik• th• Plus Hardcard 20 s.t up as Driv• D: Th• IBM PC/327 

J Workstation Program will not work, but som• oth•r 3270 tmulation programs (such as .. Extra .. ) may work. 
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IBM 3270 D1sll1JlY Adooter gnd Adapter Ogt1ons 
IBM 3270 DisR!!Y AdaP.t•I" IBM 3270 Disalag.A!f!Rt•r 

•• IBM 3270 Disp la1i1 Adapt•,. cM UH on• of two monitor's: th• iBM 
:5272 Co lol" Disp la1i1 ol" th• IBM 5150 Monochl"om• Disp la1i1 . Thu• 
monitol"S do not suppol"t 40 column t•>et, bol"dW color's, high .int.,,sit\j, 
01" th• UH of a Hght p•n. Th• bowd CM b9 us•d in th• PC/3270 (XT 

Y3 Y2 Yt 

I lllllllllllllliliiillllllllllililililil 1ililili: ~ S1J st•m bHl"d, lon9 slot on 1" , ~ 11'il in J 1 , J2 ol" J3) OI" th• AT /3270 
(8 bit slot onl1i1, alYllJS J1 ). Th• bowd hu thr•• 3Q-pin conn•ctOl"s 
(Y1, Y2 and Y3) fol" 3270 Dtsplav AQpt.,. "Enh1nc.rn.nt• Options. 
'iih.,, mstallm9 in th• IBM XT S1Jst.m bowd, s•t N'itch block 1, 

DB9-Pin F.mal• 

5 Md 6 •on•, sam• u tM EGA dtsplav .Opt.,.. 'iih.,, installin9 in 
th• IBM AT S\jst.m bHl"d, s.t th• vidM N'itch •tetnf'wd•, fol" 
color' dfspla1i1. Not•: Th•I"• Yi11 b• NO VIDEO un1Hs t~• is a 
3270 K•\jbHl"d Tim•I" BHl"d install•d. To t•st th• 3270 Displa1i1 
Adapt•I" and Option Adapt•l"S (if M\j) l"Un t•st 32 fl"om th• IBM 
PC/3270 ol" AT /3270 Dia9nostics. 

3270 Dfs1lay..MJp.!!c..D1tions: 
t. All Points Addl"!Ssabl• Gl"aP.hics AdaP.t•I" C~t.l!l!l 
2. Ext•nd•d Gl"aP.hics AdaQt•I" (XGA). 

Th•H t...o bo!l"ds, Yhich w• not int.,.ch1n9ubl•, alloy PC 
Progl"ams Yritt•n to UH th• IBM Color' Gl"aphics Adapt•,. l"un 
on th• 3270 Display Adapt•I". HoY•vw, not all p1"09l"ams 
Wl"itt•n fol" th• Color' Display (640 x 200 p•ls) win YOl"k with 
th• 5272 Color Displa1i1 (720 x 350 p•ls) b•caus• of th• high•I" 
l"!Solution. Th• APA Option is fol" PC/3270, Md th• ><GA 
Option is fol" th• AT /3270. 

IBM PC/3270 
All Points Addl"Hsabl• 
:~).J!c!~P.tion AdtQt•I" 

IBM AT/3270 
Ext•nd•d Gl"tQhics AdtP.t•I" 
')(Q A).QP.tion AdtP.t•I" 

~:::::: :: : : : : 1: 1:: :11:: u;:: 111: :1r 1:::: :1::: 11i:j1::::: Hu;::: 11: :1r t • • • • • • • • • I iiiiiiiilii iiiiiiiiili 

3. Pl"ogl"tmm•d Symbols Gl"aP.hics AdaP.!!c...(~). 
Th•r• a,.. two typ!S, on• fol" th• PC/3270 and on• fol" th• 
AT /3270. Th• Pl"ogl"amtnff Symbols Gl"1phics Adaptw Option 
is d.sign•d to display ·host-basff pl"ognm S1J mbo 1 gnphios •. 
Th• host application truts th• comput.,. u a 3279 Display 
T•l"mmal. B•cauH of th• c•ll siH, horizontal ,.•solution Md 
V.l"tical l"!Solution, th• display is not id.,,tical tot~ 3279 
Display T•nninal, th• host application (usually GDDM) malj han 
to b• modifi•d. 

IBM PC/3270 
Pl"ogl"amm•d Symbols 
Cl!§) Ad3Qt•I" 

IBM AT/3270 
Pl"ogl"tmm•d Symbols 
C~l AdaP.ttl" 

'-"'1 no ~ong.,. nlls th• PC/3270 OI" AT /3270, Md no lon9w Hlls 
_ .. Opt1on Adapt.,.s. Th•y c1n only b• attam•d as •><chang•/ . 
l"tplactm•nt fol" d•f•otiv• on.s. 

lnsttllttfon of WO DisP..!!y AdaP.ttl" 
tml.QP.tfon Ada!U!c1 

Th• 3270 D;splay Adaptw is put ;non• of th• fv ltft 
slots (J1 OI" J2) of th• PC/3270, and th• 8-b;t slot (Jt) 
at th• fw l•ft sfd• of tM AT /3270. 

Y3 Y2 Y1 
-. 3270 Display Ad • 
.,. APA Ad. 

Th• 3270 Display Adaptw must b• install•d ;n M 8-b;t 
slot. Th• Option Adapt•l"S a,.. ;nsbll•d ;n a slot n.xt to 
th• 3270 Display Adapt•I". 

Y3 Y2 Yt 
--11 : 3270 Display Ad. 

APA Ad. 
Y3 Y2 Y1 ··- ; 3270 Display Ad. 

PS Ad. 
Y3 Y2 Yt 
11-11 : 3270 Display Ad. 

><GA Ad. 
Th• ·shol"t 2-position .. top owd conn•ctol"s a,.. ustd to 
conn•ct th• Option Adapt•l"s to th• 3270 Display Ad. 

Jt 
I Y3 V2 Yt 

• •• PS Ad • 
J2 : 3270 Display Ad. 
J3 APA Ad. 

In th• PC/3270, two Option Adapt.,.s can b• conn.ct•d 
to th• 3270 Display Adapt.,. at th• sam• tim• fl"om both 
sfd.s. Th• sam• top cwd oonn•ctol"s al"t und. 

Jt Y3 Y2 Y1 

J2 II m II =~~~OA~~spla~ Ad. 
J3 PS Ad. I I I ..,, Shorl 2-position 

,,.....,, Long 2-position 
'D""l""'ll' Long 3-position 

In th• AT /3270, two Opt;on Adapttl"S can b• conn•ct•d 
to th• 3270 D;splay Adaptw at th• Sam• tim•, but only 
fl"om on• sid•. To do this, thl"H difft,..nt top cal"d 
coM.ctol"s must b• usM. Yt - Shol"t 2-pos;tion; 
Y2 - Lon9 2-position; Y3 - Lon9 3-position (with th• 
thick 1~ in th• PS Option Adapttl"). 
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IBM 5272 Color D1sRl.Jly_(3270 Display>. 

Th• IBH 5272 Color D;sptav, (or .. IBM 3270 P•rson.al 
Comput•r 5272 Color Displ.av •),is found onlv on th• 
IBM 3270-PC and 3270-AT comput•rs. It can only b• 
USM 'With th• 3270 Display Ad.apt•r Card. It nquU-.s 
it own po'W•r sourc•. It is• high-r.solution color 
display (720 x 350 pbc•ls). Th• charact•r box is 9 x 
14 p•ls, and charact•r siz• is 7 x 14 p•ls. R•v.,.s. 
irn~•, blink;ng, und•rscor•, and nond;splacj ar• not 
support•d. 

For host and not•pad s.ss;ons, 1920 charact•rs ar• 
availabl•, 24 lin.s x 80 chractff's, and th• 25th 
tin• for op•rator informat;on. 
For PC Dos nss;ons, 2000 charact.,.s ar• availabl•, 
'W;th 25 lin.s x 80 char ac:t.,.s. 

Th.,.• ;s an .adjustm•nt on th• front for brightn.ss. 
Th•n ar• adjustm•nts on th• back for: Focus, 
G1 Bias (brightn.ss/voltag•), Horizontal Hold, 
Y•rtic.al Hold, Y•rtic.al Siz., Y•rtic.al Lin•arity, 
and Yff'tica1 Position. Not• that t~ adjustm•nts 
on th• back hav. v.111 small op•nings and must 
hav. v.ry narrow tools to adjust th.m this way 
without r•moving th• cov•r. 

To l"•mov• th• cov•r, first r•mov• th• monitor stand. 
N•xt, r•mov• th• two scr•'WS on th• top, and th• 
t'Wo on th• bottom. 

BE CAREFUL! Wh•n•v.r 'Working with a monitor, b• 
•xtr•m•ly canful not to touch th• CRT. ICHp hands 
and fac• away from th• CRT. Th;s is also tru• for 
th• FlyBack Transform•r. Wh•n working on adjustm•nts 
insid• a monitor, only touch th• actual point of 
adjustm•nt. T111 to US• plastic tools only. 

Adjustm•nts: 
Too much, or too littl•, rut•r or' brightn.ss - ScrHn 
Out of Focus - Focus 
Y.rtlcat alignm•nt probl.rn - Y.rtic.al Hold, Siz. 
Horizontal alignm.nt probl.rn - Horizontal Ph.as., Horizontal 

Hold, Horizontal C•nt•r", or Horizontal Width (may not· b• 
abl• to do tMs if pot is 9JuM, and us. a plastic tool) 

Charactff's out of proportion - Y.rtical Siz. 
lncornct charact•rs on display - Not a monitor probl•m, 
ch•ck display adapt•r" and softwar• 

No pow•r - Pow•r Supply board, may b• fus• 
RM, Gr•.n, or Btu• vid•o adjustm•nt - It should not b• 

n•ussa111 to m.ak• adjustm•nts to RGB s;gnals, unt.ss 
th• color adjustm•nt wm b• V•'11 slight. Th• R•d, Btu• 
and Gn.n Gain adjustm.nts on th• Vob Ass.mbly ar• 
th•H minor adjustm•nts to th• color" signals. Do not 
adjust th• R•d, GrHn and Btu• drinr pots. 

Do not mak• adjustm•nts in th• fl•td 'With th• Parity Rings 
and th• Vok• Cl.amp 

Front Vi•w 

• ••• • • •• • •••••. w:.:i. •.•.•.•.•• - Mon;tor Stand 

* o I •- Po'W•r LED ··::·:··:· ::·: mE::: 
Brightn•ss Po'W•r Switch 

Bottom Vi•w 

Yidff C.abt• to 3270 Display Adapt•r (DB9 Mal•) 

111111111111 111111111111 



IBM 3270/G Dfsgl8y 8nd Ad8gter 
·~!\• IBM 3270-PC/G and IBM 3270-AT /Gun a sp•cifically diff•r•nt 

play - adapttr and monitor - than th• standard 3270 PC and AT. 

Th• 3270/G Oispfay Adapttr is dtsign•d to ust th• IBM 5278 Display 
Attachm•nt Unit 'With th• IBM :5279 Color Display. Th• card has a 62 
pin f•mal• conn•ctor and looks v•rv sVnilar to th• IBM PC Expansion 
Unit R.ctivtr Card. Th• vord '"RECEIVER• fs NOT prfnttd on th• 
3270/G Display Adapt•r, but th• pvt numbtr ·1 S03902· is on ft. 

Th• 3270/G Display Adapttr fs a half-l•ngth c.rd, w fs usually found 
fn a slot to th• l•ft sid• of th• ><Tor AT S1Jsttm board. It has a 62 pin 
ftmalt port to conn•ct to th• :5278 Display Attachm•nt Unit via a 3 
foot malt-to-mal• signal cabl•. (This is th• sam• cabl• as th• IBM PC 
Expansion Unit Signal Cabl•.) 

Th• 5278 Display Attachmtnt Unit providts alphanumtric and graphics 
proc.ssing functions, bufftr storag• for tht 5279 Color Display, and 
•mutation of th• IBM Color Graphics Adapttr (similar to th• APA 
Option Adapt•r of th• 3270-PC). Th• 5278 contains hard-.. art to 
assist in dra'Wing lin.s and filling artas to dra-.. a graphics picturt. 
Th• 5278 conntcts to th• systtm unit via a 3 foot 62 pin signal cabl•. 
Th• 5278 also" conn•cts to th• 5279 Color Display via a 37 pin mal.­
to-f•mal• cabl•. Tht 5278 Display Attachm•nt Unit r•c•ivH its 
po'#'tr from th• 5279 Color Display through this cabl•. 

Th• :5279 Color Display has a 14 inch diagonal sc,...n. It can display 
32 ro-..s of 80 characttrs (2560 characttrs) or 49 ro-..s of 80 char­
"'ct•rs (3920 characttrs) as nl•ct•d by tht 3270 Control Program. 
· • scrttn r.solution is 720 x S12 p•ls. Characttr sin is 9 x 10 
. .s (8 x 10 in a DOS stssion) in a 9 x 16 box. Ou• to th• vtrtical 
rtsolution, horizontal rtsolution and characttr c•ll sin, som• PC 
programs may not bt compatibl• 'With th• 5279 Color Display. 

To ttst th• 3270/G, run th• "IBM 3270-PC/G or /GX Diagnostics" or 
th• "IBM 3270-AT /G or /GX Diagnostics", tut numbtr 44. 

Th• IBM 3270 Graphics Control Program vtr. 1 is for th• 3270-PC/G 
and /GX only, and op•ratu 'With DOS 2.1 only. Vtrsions 2 and 3 a,.. 
for th• 3270-A T /G and /GX and optrat• only und•r DOS 3 .1 and 3 .2. 

3270/G OisP.lay Unit AdaP.ttr 

5278 Sy st•m Unit Cab lt 

IL .. 1503902 .. 

; ~ 62 Pin 
F•mal• 
Port 

3 Foot 62 Pfn Mal.-to-Mal• Cabl• (sam• as th• IBM 
PC Expansion Unit Signal Cabl•) conntcts th• 5278 
Display Attachm•nt Unit 
to th• 3270 /G Oisp lay 
Adapttr. 

5279 Qimlay Signal Ctbl• 
2 Foot 37 Pin Ma lt-F •ma l• Cab l• 
conntcts 5279 Oisp lay to th• 
S278 Display Attachmtnt Unit 

IBM 5279 Color Oisrtl!Y and IBM 5278 Qisp..!iY Atttchm•nt Unit 

---- 5279 ___ ....., CJ 
• • 

-------+ lnttrfac• to 5278 Display 
Attachm•nt Unit (0837-pin Ftmal•) 

'-...liiiiiiiifiil-~:lliiiiil:'=:J AC Input Po'Wtr' 

~_ .... _ .. _ .. _._ .... _ ... _ ... _ ... ..!!~;!!!·1;1!!!1;·,;!!!:·,;;!!!·,;;!!!·,;;·!!!1;1!!!;,;·,!...-_ ... ..: .. r----5278 ----.rj -:.:---'. 1._.~ ... --. -.-1-.... , 1 lnttrfac• to 5279 Color Display 

L (DB37-pin Mal•) 
lnttr"fac• to 3270/G Display Adapttr 

- Monitor Stand 

in comput•r (0862-pin Ftmal•) 
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IBM AT. AT 3270 .JIJID·a 

lnstHd of Switch.s and .Jump•r'S, th• IBM AT us.s a S•tup Pr'o9r'am that fs sav•d in its m•mor'IJ in th• Sy st•m t..oarcf. It us.s 
a batt•t'il to ,..bin thfs infor'mation wh•n it fs pow•,..d off. To acc.ss this ntup progr'am, boot th• IBM AT Dia9nostic31 

• '· run option numb•r 4 to ntup th• s"st•m. Thts pro9r'am will ntup th• following: 
Dat• and Tfm• (This ts th• only way to p.,.man.ntty san chan9H mad• to th• tfm• and dat•.) 
Floppy Dfshtt• Oriv.(s) ( Numb•r of dr'fns and bJP• of drins) Driv• Typ•s: 

Drfn A ts usually a 1 .2 MB Hfgh D•nsfty Otsbtt• Dr'tn. 
Orin B fs usually a 360 ICB Doubt• D•nsit'J Oisk•tt• Drfn; look for an ast•rfck • • • on th• front of th• drin. 

Hard Disk Oriv•(s) ( Numb•r of drfv.s and typ• of cfnns) Oriv• Typ.s: -
Th• drfv• typ• ts normally lab•l•d on th• front of th• hard driv• and can b• sHn by ,..moving th• conr (or using 
a p•nlight to SH through th• front of th• covw ). · 

Ty P• 2 ts a 20 .MB Hard Otsk Drfv•. 
Ty P• 20 ts a 30 MB Hard Disk Drfv•. 

Display (will always biJ to b• th• pnnnt display you an using automatically ) 
Hath Coproc.ssor ( wf11 always know ff on• ts pnnnt or not automatically ) 

Conv.ntfonal (or Ban) M.morij 
Thfs ts.an m•mor'y u~ to 640 kB. All IBM AT's han •ith•r 256 or 512 KB m•morij locat•d on th• syst•m board. 
Th• ,..maining 128 KB to accus up to 640 KB must b• locat•d on anoth•r m•mory •><pansion board. 

Expand•d ( or Ext•nd•d ) H•morij . 
This fs th• only typ• of m•mory th• ntup program can dinctly accus past 640 KB. W'h•n th m•mory count on 
th• AT pasns 640 KB durf'!g th• pow•r on nlf-t•st, this ts th• m.mory b•in9 und. It is on~ und for V.OISK, 
print spooling, ram disks and th• ><ENIX or UNIX t'1>•ratin9 Syst•m. HS- Dos can not r•co9niZt this m•mory. 

Two Types of Expended Memory 
Du. to th• confusion in t•rminology b•twHn various manufactu,..rs, I wi11,..f•r to th• m•mory that th• IBM AT S•tup 
Program can acc.ss aft•r 640 KB as "Ext•nd•d M.mofil ·, and th• rn.mory aft•r 640 KB that th• pro9r~in can not ace~ 

. "Pa9.d M•mofil •. Th• d•finition for "Ext•nd•d M•mory • ts 9iv•n in th• abov. paragraph. Th• AST Advanta9• bo.ard Cj 
:· acc.ss this typ• of m•mory. "Pa9•d M•mory •ts a diff•,..nt i'Jp• of m•mory that can b• und in HS-Dos applicatio1 

"Pa9•d M•mory •must always hav• a prov am load•d, usually from th• •confi9.sys• fil•, to .nabl• this typ• of m•n ... ~ 
Common boards that us. this ty p• of m•morij a,.. th• AST Rampa9• boards, th• Int• 1 Abon boards, and th• IBM Expand•d 
M.mory Board (><MA, us•d in th• AT 3270 only ). 

IBM AT .. AT 3270 System Boord 
Pow•r CoM•ctor---.. 
Batt•Mj Conn•ctor 
l<• .. board Conn•ctor l 
(Back of IBH AT) 

~. . l . · . ~ . : . ~ l ~ l i.U.j.1 · : ; ~ l l ~; l ~ 

= ~UH UH HHHHH 
8087 
Switch 1------' 

Swi tch 1 - Yi deo 
Monochrom• l!J Co tor i;J 

towards back towards front 
,,,, of th• AT of th• AT 

1-s5 

------. 

( Front of IBM AT ) 

.J1 a 

.J20 - LED's 
& l<•ylock 

.J19- Spuhr 

System Boerd 
Memory Jumper J 1 B 

256 I s 12 I 
towards back 
of th• AT 

towards front 
of th• AT 

IBM AT s e r1 o 1 / 
Porellel AdaP.ter. 

~~111!1!!!!!11 111'1! : 

Jumpers J 1 end J2 

J1 J2 
Com1 19 Lpt1 19 
Com2 Iii Lpt2 r·-
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I PS/2™ MODEL 30 SYSTEM BOARD 

r ... ·~icolor Grarhi~s _Micro Chanr-~ Expansion Serial. male 08-25 cable socket 

I Ar•;y MCGA Vid'<o I ~: three 8/16-bit slots r (up to 19200 baud). 
I cable con'lector socket. I for PC and XT boards. Slots! 
I Color text better than I are horizont311y mounted, I Parallel. female DB-25 cable 

I cGA! : parallel with system board. I r 30Ck~t. 
I r-------------~ 
I I · 11 : - - - - - - - Mouse. 6-oin DIN plug socket. 

I ------L ___ ""]_ --!.- r---l_ 
~BlWt!BU~I ~;; :. . Ke·, board. 6-pin DIN plug socket. 

.. ~ ·; ! .... ·,.,, .. ~~I ~~"-!:·:ffJr( 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ Q:: y Ufil:i~?i. ~Cfui:~~aa.~11~ur~· - - - Pqwer sucoly interlace for a 70 

"\. ,;:,:' .. ::::;~iJ.:i~i 1~ '"7;$fC:;11· Watts power supply. 

. ,,,r.,.. '111· ;m:J;g!'••;;;''""~lf,. 
Proce;scr: Intel"• 8086·2 has 

I- 16-bit data bus, with a 16-bit 
I internal data path. Maximum speed 

_ ~ is BMhz .. 

· · jigiQmb:FO'm•' 1111 ~ =1·::;: I 20 Mb hard disk drive 

11iit~5~il:!ilhiiilm~J,m,:"~'~· ,~~l11ii11g11~:5!11! 1 • 
[@} 1t"f'rn:;:=1~11 1,~iil~{~T'l'."j:::11lOJ~1l~:;ii;: ~ L __ lntP.rface socket <malel for a 

j ·1=· :·~': m. img ··'' !.: .~H~ilfi~iNii ;j1 , microfloppy drive· 3 5-inch 720K 

I r~::·:~·'fi . :: =~~::;~ .. ! '~ .__ Y!.S!: IBM propri~ta~ Very Larg~ 
~I FRONT CF DESKTOP-TYPE SYSTEM II Scala lntergrated chips. 

I Programmable Option Select, POS, 
I Expansion slots for Static I Battery for clock calendar. in one 64K CMOS RAM chip. 

I Handles system set up; time of day; lnline Memory Module 
(SIMM) boards. Illustration 
shows one of two 256K 
DRAM boards installed. One 
128K bank of RAM soldered 
into system board. 

L Speaker for system. automatically detects installed 

Maximum RAM is 640K. 
System designed for DOS 
(3.3 or better) only. 

cards and configures according to 
priority. 
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rMicro Channel Ex;~nsion 

i ~: four 8/16-bit slcts for 
I PC and XT boards; 
1 .:ne Video Graphic Array 
J tvGAl expansion slot for 

1 I 8514A display Adapter Board 

r 
I 
I 
I 
r 
I 

PS/2™ MODEL 50 SYSTEM BOARD 

/ Power supply interf~ 
/ 

// Interlace sockets for a 
/ // microfloppy drive board with 

// interfaces for two 3.5-inch 

,,,"' 1.44Mb. The hard disk option 

also uses this micro channel 
expansion slot. 

IBM proprietary Very Large 
Scale lntergrated (VLSI) 
chips. 

1r ~~~~~~~~~F 
I l LPlug to system sp~aker 

L Math Coprocessor: Intel 
80287. Maximum speed 
is 10Mhz. 

1-·57 



PS/2™ MODEL 60 SYSTEl\tl BOARD 

. Processor: lntelT" 80286 
(a square 68-pin chip design)- I 
has 16-bit data bus accepts B·, I 
a~d 16-·bit data types; 24-bit 
internal data path. Maximum 
speed is 20 Mhz. Maximum 
addressable RAM is 16 
megabytes; virtual memory Model 60 comes with a 

up to 1 Gb., requires 05/2 .• 1 OMhz 80286· 1 O processor. 

[ 'M@i Coorccessor: Intel''" 
80287. Maximum speed 

• ea-•· 
r- <7 I - _:i c 



11 PSi2™ MODEL 80 SYSTEM BOARD 

Exoj~sion ~lots for t.•10 Static IBM proprietary Very Large Scale 
I lnline M"mory Modu!q (SIMM) lntergrated (VLSI) chiJ:.a. 
I boards: 512K each {Medel 80-78); r======::1 
I 2Mb each (Model S:J-111 ). (RAM "TO~~~~~PE" NOTE: IBM uses Surface Mounted 
I speed is 3'J ns.). ll:ustration shows SYSTEM Devices to conserve space. SMD's 
: one board irstallec (vertically). cannot be desoldered. 

I 
I­
I 
L 

- Expansion slots (male) for optional one 
3.5-inch, 1.44 Mb., microfloppy drive 
and two Hard Disk drives (maximum 
115 Mb.). 

Model 80 comes with either a 80386-
16, or -20 processor with either 16 or 
20 Mhz processing speed. Maximum 
RAM expansion is 16 Mb, a 
combination of SIMMS and other 
expansion boards. 

Math Coprocessor: Intel' .. 80387. 
Maximum speed is 20 Mhz. Illustration 
shows a Model 80-111 with a 80387-16 
which performs calculations at 16 Mhz. 
speed. 
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SN27-0831-00 (Novell}ber 1989)° to SA38-0039-0I 

Chapter 13. Personal System/2 Options and Adapters (8550, 
8555, 8560, 8570, 8573, and 8580) 

This section addresses Personal System/2 (PS/2) options and adapters designed to function with the PS/2's 
Micro Channel™ architecture. 

Feature Compatibility Chart 

Table 13-1 (Page I of 4). PS/2 Options Compatibility Chart 

M11e1Uae Type 
Optloa Name Optloa No. FRUNo. 8550 9555 8560 8570 8573 8580 
PC Network 1501222 2SF8279 x x x x x x 
Adapter/A llt/3 003-2. 
PC Baseband 1501223 72X8102 x x x x x x 
Adapter/A Pt;tJD()5fo 
Display Adapter 1887972 1887971 x x x x x 
8514/A 'fJc_J_J_Q_o "'_a_ 
8Sl4 Memory 1887989 1887708 x x x x x 
Expansion PCJ~.Jl.Oo 2.. 
80286 Expansion 1497252 14972S3 x x 
Memory 

Pen oo? ?-Adapter/A 

0Mb-8Mb 14972S9 l4972S3 x x x 
Expansion 

'r£'ozoo41 Memory 
Adapter/A 

2Mb Memory 30FS360 74X8637 x x x 
Module Kit · ,- :~·- rr· ··: 
O.SMb Memory 30FS348 14972S6 x x x 
Module Kit r.: •·_;r. ' 
80286 Memory 64S0344 72X8S32 x x 
Expansion 
Adapter PC'IJ('-1.,,~ 

80286 Memory 6450345 61X8906 x x 
Kit (SIPs) lttf 1<?~3( 
80386 System 645037S 72X6670 1 
Board Memory 
Expansion Kil Pcrvv1_.,_7 
80386 Memory 6450367 72X6671 x x x 
Expansion PC (iOO'f'! f'Q3M'~ 
80386 Memory 6450372 72X6672 x x x 
Kit 

2Mb-8Mb 64S060S 90X9S56 x x x 
80386 Memory 
Expansion 

{-'CIJOD;"'."I 90Y73'll 
Option 

IMb Memory 6450603 90X8624 x x x x x 
Module SS ns ~, () /'1 lg_ F..J-: Pt!;P0.16 
2Mb Memory 6450604 90X862S x x x x x x 
Module BS ns P('1,1co;.z_ 

~ 

Chapter 13. Personal System/2 Options and Adapters (8550, 8555, 8560, 8570, 8573, and 8580) 13-1 



SN27-0831-00 (Novcmi.>~1 l~oil) 1u !>.i.'. 

Table 13-1 (Page 2 of 4). PS/2 Options Compatibility Chart 

M•chine Type 

Optioa Nuae Option No. FRUNo. 8550 8555 8560 8570 8573 8580 

2Mb Memory 6450608 1SF76S8 4 
Module 80 ns for 
25 MHz SyslCDI 
Boards 

Dual Asynchro- 64Sl013 34F0008 x x x x x x 
nous Adapter/A l1ll_E) 7.1_ ,,4 /'ltlc) 1 
Multiprotocol 64SI003 90X899S x x x x x x 
Adapter/A ?1... Y1' ;.~l' f"1t• :/ 

300/1200 Modem 64S0349 34F0006 x x x x .X x 
Adapter/A t-·.\"~"'.:. f:1• ,;jl~ 1 r.,-:=!f">f'':: ' / 
Pointing Device 64S0350 61X8923 x x x x x x 
(Mouse) f.: 11rn ~3 
4869 Diskette 64S0245 72X67S8 x x x x 
Adapter/A ('.";;' .. .... , :· .. _, 

' 
5.2S-in Diskette 6451007 1SF7996 x x x x x x 
Adapter/A •7? y .' ... "//' .. ,... ,. ' . 

..L 

I .44Mb Diskette 6450353 72X8523 I .-:;.-.-.x.µc :S U\.>c)~ x x x 
Drive N/A 33F8211 I x 

N/A 38F5936 x 
JOMb Fixed N/A'." 90X9403 x 
Disk N/A 6128277 x 
44Mb Fixed 64503S4 72X8S41 x x 
Disk ... ~ . : 
60Mb Fixed 6450606 /': ·: ::..3 90X8627 x x x 
Disk N/A 6128272 x 
70Mb Fixed 64S03S5 72X8Sl9 x x 
Disk ,. . . . .. 

' 
llSMb Fixed 6450377 90X7392 x x 
Disk 

120Mb Fixed N/A 90X9286 x x 
Disk _fp::, 
314Mb Fixed 64S0381 90X874S x 
Disk Pr.~-_, 

802117 Math 6450356 72X8528 x x 
Coprocessor r,:1=. - ., : 
80387SX Math N/A 33F8160 x 
Coprocessor 

80387 Math 64S0369 72X6673 x 2 
Coprocessor 
(16 MHz) .·~. , .. , .. ... 

80387 Math 64S0378 90X7393 x x 3 
Coprocessor .. . , 
(20 MHz) -. 
80387 Math 6450607 1SF7661 4 
Coprocessor \'( .. ;.·. .. 
(25 MHz) 

61S7 Tape Drive 92Xl458 92Xl4S9 x x x x x x 
Adapter 

Tokea·Ring 69X8138 83X7488 x x x x x x 
Adap~/A r r .-.:0 ; (l :>, {.J 

Token· Ring 2SF8887 83X9180 x x x x x 
Network RPL 
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SN27-0831-00 (Nov~mber 1989) to.SA38-0039-0I 

Table 13-1 (Page 3 of 4). PS/2 Options Compatibility Chart 

MlldlaeType 
OpdoaN._ Opdoa No. FRUNo. l550 1555 l560 l570 1573 l580 

· Token-Ring 16/4 16Fll33 16Fll44 x x x 5 x x 
Adapter/A ··• 
3270 2SF8448 25F84SO x x x x x x 
Coanection/B {'O?i:c-'3/ 
Internal Optical 63X4166 68X882S x x x x x 
Drive 

Optical Drive 63X4166 63X4266 x x x x x 
Adapter 

High Speed 6SXl90S 6SXl900 x x x x x x 
Adapter/A 

3117 Adapter/A 6SXl92S 6SXl920 x x x s x x 
Pageprinter 75X8267 7SX8213 x x x x x x 
Adapter/A 

System 36/38 69X6279 69X6292 x x x x x x Workstation 
Emulation 
Adapter/A 

4680 Store Loop 83X8187 96X48S2 x x x Adapter 

4680 Store Loop 6316840 6316840 x x x Cable 

4680 Second 83X7S7S 96X48S2 x x x Store Loop 
Adapter 

3119 94X241S 94X242S x x x x x x 
PageScanner 
Adapter/A 

Artie 09Fl897 09Fl888 x x x x x x 
Multiport/2 
(512Kb) 

Artie 16Fl820 09Fl962 x x x x x x 
Multipon/2 w/ 
!Mb memory 

X.25 Interface 16Fl858 ISF8888 x x x x x 
Coprocessor /2 

Intemal Tape 30F5279 30FS273 x x x x 
Backup Unit 

5.25-in J .2Mb 6451006 ISF6912 x x 
Internal Diskette 
Drive 

2Mb-8Mb 6450609 ISFB292 x x x 
80286 Memory 
Expansion 
Option (w/o 
memory) 

Display Station 92X0743 69X6283 x x x x x x 
Emulation 
Adapter/A· 

Image 07F4400 07F4401 x x x x x x 
Adapter/A 

300/1200/2400 94Xl755 65Xl253 x x x x x x 
Internal 
Modem/A 
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Table 13-1 {Page 4 of 4). PS/2 Options Compatibility Chart 

Optioa Name Optioa No. FRUNo. 8550 

Enhanced 80386 
Memory Option 
w/o Memory - 34F282S 

• 2Mb Kit 34F3077 90X862S 

• 4Mb Kit 34F3011 -
• 4Mb 34F2933 34F2934 

Memory 
Module 

U&ead: I = Model 041 only 
2 • Models 041 and 071 only 
3 = Not used on Models 041 and 071 

The following list describes the PS/2 family options 
and adapters. Most options are listed in the option 
compatibility chart at the beginning of this chapter. 

Option cards are smaller and redesigned for the new 
Micro Channel architecture. Therefore, PS/2 family 
options and IBM PC family products options are 
not compatible with each other. 

80287 Math Coprocessor (8550 and 8560) 
This companion processor to the 80286 Micro­
processor increases speed and precision in arith­
metic, logarithmic, and trigonometric functions. 
ne parallel operation decreases operating time by 
allowing the coprocessor to do mathematical calcu­
lations while the 80286 Microprocessor continues to 
do other functions. A special socket on the system 
board is reserved for this optional processor chip. 

80387 Math Coprocessor (8555, 8570, 8573, and 
8580) 
This companion processor to the 80386 Micro­
processor increases speed and precision in arith­
metic, logarithmic, and trigonometric functions. 
The option is available in three speeds: 16 MHz, 
20 MHz, and 25 MHz for Models 70, 73, and 80. 

The optional 80387SX Math Coprocessor provides 
enhanced performance in arithmetic calculations for 
the PS/2 Model 8555. 

80286 Memory Expansion option (8550 and 8560) 
This option comes with 512Kb of random access 
memory (RAM) and is expandable in 512Kb incre­
ments to a maximum of 2Mb. The base field 
replaceable unit (FRU) card contains no RAM. 

Two 256 x 9 single inline packages (SIPs) fonn a 
bank of 512Kb of pluggable, dynamic RAM. Each 
expansion card can support four banks. Special 
connectors allow easy memory expansion and 
repair. This option card plugs into any expansion 
slot in the system unit. 

13-4 

Marhine Type 

SSS! 8560 8570 8573 8580 

x x x 
x x x 
x x x 
x x x 

4 = Model 8S70-A21 only 
S = Model 8S70-E61 and 8570-121 only. 

80286 Memory Expansion Kit (8550 and 8560) 
This kit provides an additional 512Kb memory on 
the memory expansion option adapter. Each kit 
contains two 256Kb memory SIPs. Each memory 
expansion adapter comes with one memory expan­
sion kit installed. Three additional kits can be 
installed on each memory adapter, for a total of 
2Mb maximum on each adapter card. 

System Board Memory Expansion Kit (8580) 
This memory expansion kit provides I Mb of 80 
nanosecond (ns) memory (Model 041 only) on the 
system board: The addition of this option com­
pletes the 2Mb capacity of the system board. No 
user setup is required. 

80386 Memory Expansion Adapter (8570, 8573, and 
8580) 
The 2Mb-6Mb memory expansion option is a 
single, full-length, family two-circuit card and pro­
vides the expansion of supported memory to 16Mb. 
The adapter comes standard with 2Mb of 80 ns 
memory inserted in one of the three 96-pin connec­
tors provided for memory expansion kits. It is 
designed to fit into any of the three 32-bit 1/0 con­
nectors located on the system board and has no 
switch settings or setup requirements for the user. 
This adapter can be used without fully populating 
the system board memory slots. 

80386 Memory Expansion Kit (8570, 8573, and 
8580) 
This memory expansion kit provides 2Mb of 80 ns 
memory and can be installed only on the memory 
expansion option card. Memory read operations 
are performed at the same speed as the system 
board memory through the use of a unique archi­
tectural feature called the Matched Memory Cycle. 
Using the new I Mb chips, 6Mb can be installed on 
one option card. No user setup is required. 
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MAP 0020: Power (Type 8550) 

Symptom Explanation Conditions That Could Cause This Symptom 
You have entered this MAP because • The power supply is failing . 
you were unable to complete the • The system board is failing . 
POST, or you suspect a power • An external device is failing . problem. • A diskette or fixed disk drive is failing . 

• An option adapter is failing . 
• The math coprocessor is failing . 

§] 
Power off the system. 
Disconnect all cables and external devices, 
except the display, keyboard, and power cord, 
from the system unit. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

~ 
CAUTION: 
Power off the system before connecting any 
device. 

Connect the external devices to the system 
unit one at a time (power off the system 
each time) until the failing symptom 
returns. 

Repair or replace the device causing the 
failure. 

Is the fan running? 
Yes No 

~ 
Go to Step 006. 

Figure 14-1. Fan Connector 

Is the voltage correct? 
Yes No 

1
1
001 j 

- Go to Step 009. 

- Replace the fan assembly. 

I oo9 I 
Power off the system. 
Unplug the power cord. 

LEX42745 

- Go to Step 009. 

I oo6 I 
Remove the power supply and place it on a 
work surface with the power supply connector 
facing up. 

Power off the system. 
Remove the fan assembly. 
Power on the system. 
Check the fan connector for approximately 
-12V DC (includes a range of -9.0 to -15.0V 
DC), as shown in Figure 14-1. 

14-2 

Plug in the power cord and power on the power 
supply. . 
Check the power supply connector for the volt­
ages shown in Figure 14-2. 



Power Supply 

2 

(V DC) (V DC) Ground Pia 
Minimum Maximum 

-9.0 -15.0 2 

+9.0 +15.0 2 

+3.7 + 6.2 2 

Figure 14-2. Power Supply Voltages 

Are the voltages correct? 
Yes No 

§] 
Replace the power supply. 

Is the power-good light on? 
Yes No 

[§J 
Replace the power supply. 

LEX42796 

Pin 
Number 

I 

3 

JS 

Power off the power supply and reinstall it in 
the system. 
Remove the battery and speaker assembly. 
Depending on which battery and speaker . 
assembly is installed, check the speaker conti­
nuity at points l and 2, as shown in 
Figure 14-3. (If the assembly has a detachable 
cable, remove it and check it for continuity.) 

Figure 14-3. Speaker Continuity 

Is there continuity? 
Yes No 

§J 
Replace the failing FRU. 

, 2 

LEX42797 

You may have a failing diskette drive or fixed disk 
drive. Perform the following: 

Power off the system. 
Reinstall the battery and speaker assembly. 
Remove all of the drives. 
Power on the system. 

Did the failini symptom remain? 
Yes No 

§J 
Install the drives one at a time (power off 
the system each time) until the failing 
symptom returns. 

Replace the drive causing the failure. 

You may have a failing fixed disk adapter, diskette 
drive bus adapter, or option adapter. Perform the 
following: 

Power off the system. 
Remove the fixed disk adapter, diskette drive 
bus adapter, and all option adapters. 
Power on the system. 

(Step 017 continues) 
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017 (continued) 
Did the failing symptom remain? 
Yes No 

1
1
01s I 

Install the fixed "disk adapter, diskette 
drive bus adapter, and all option adapters 
one at a time (power off the system each 
time) until the failing symptom returns. 

Replace the FRU causing the failure. 

You may have a failing math coprocessor. 
Is a math coprocessor installed in the system? 
Yes No 

11020 I 
Go to Step 023. 

Power off the system. 
- Remove the math coprocessor. 
- Power on the system. 
Did the failing symptom remain? 
Yes No 

11022 I 
- Power off the system. 
Replace the math coprocessor. 
- or -
If that docs not correct the problem, replace 
the system board. 
- or -
If that does not correct the problem, replace 
the power supply. 

Power off the system. 
Disconnect the keyboard cable from the system 
unit. . 
Power on the system. 

Did the failing symptom remain? 
Yes No 

11024 I 
Go to "MAP 0300: Keyboard." 

- Power off the system. 
(Step 025 continues) 

14-4 

025 (continued) 
Replace the system board. 
- or -
If that does not correct the problem, replace the 
memory module packages. 



MAP 0020: Power (Type 8555) 

Symptom Explanation Conditions nat Could Cause This Symptom 

You have entered this MAP because • An extemal device is failing. 
you were unable to complete the • The power supply is failing . 
POST, or you suspect a power • A diskette drive is failing . 
problem. • A disk drive is failing . 

• An adapter is failing . 

• The system board is failing . 

• The math coprocessor is failing . 

• The speaker is failing . 

• The bus adapter is failing . 

005 (continued) I oo1 I - Check the power supply voltages. 
Power off the system. 
Disconnect all extemal cables and devices, 
except the display, keyboard, and power cord, 
from the system unit. 
Power on the system. 

Did the failin& symptom remain? 
Yes No 

~ 
CAUTION: 
Power off the system before connecting any 
deYice. 

Connect the external devices to the system 
·unit, one at a time (power off the system 
each time), until the failing symptom 
returns. 

Repair or replace the device causing the 
failure. 

Power off the system. 
Unplug the power cord. 
Unplug the power supply connectors P7 and 
Pl4 from the system board. 
Plug in the power cord. 
Power on the power supply. 

Does the fan run continuously? 
Yes No 

~ 
Replace the power supply. 

(Step 005 continues) 

(VDC) 
Minimum 

+ 4.8 

- 4.S 

+11.S 

+10.8 

POWERGOOD 1 
GROUND 2 

+12YOLTS 3 
.12YOLTS 4 

GROUND 5 
GROUND I 
GROUND 7 
OROUND I 

• 5VOLTS I 
+IVOLTS 10 
+5YOLTS 11 
+IYOLTS 12 

OROUND 
OROUND 

+5VOLTS 
+5VOLTS 
+I VOLTS 

(VDC) 
Mlalmam 

+ 4.8 

+ 4.8 

+ 4.8 

(V DC) -Lad 
Maximum Phi 

+ S.2 P7-S 

- S.4 P7-9 

+12.6 P7-5 

+12.9 P7-4 

(VDC) -1..nd 
Mu'- Pia 

+ S.2 P14-I 

+ S.2 Pl4-I 

+ S.2 P14-2 

Figure 14-4. P7/Pl4 Power Check 

(Step 005 continues) 

+Lad 
Pin 

P7-10 

P7-S 

P7-3 

P7-8 

P7 

P14 : n Front of J V System Unit 

+Lud 
Piii 

Pl4-3. 

P14-4 

Pl4-5 
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' . ' . ..: . . .. -··-·) 

005 (continued) 
Are the "oltages correct? 
Yes No 

1
1
006 I 

Replace the power supply. 

Power off the system. 
- Check the continuity between pins P7-l and 

P7-2. 
Is the continuity abol'e lK ohms? 
Yes No 

i1oos j 

Replace the power supply. 

Power off the system. 
Connect the power supply connectors to the 
system board. 

- Unplug the speaker cable from the bus adapter. 
Check the continuity of the speaker as shown in 
Figure 14-5. 

Check continuity 
between these points 

Figure: 14-5. Speaker Continuity 

Does the speaker hal'e continuity? 
Yes No 

~ 
Replace the speaker. 

You may have a failing fixed disk drive, fixed disk 
drive cable, or bus adapter. 

Connect the speaker cable to the bus adapter. 
- Unplug the fixed disk drive cable from the top 

of the bus adapter. 
(Step 011 continues) 

14-6 

011 (continued) 
- Power on the system. 
Did the failing symptom remain? 
Yes No 

~ 
Replace the fixed disk drive. 
- or -
If the problem continues. replace the fixed 
disk drive cable. 
- or -
If the problem continues, replace the bus 
adapter. 

You may have a failing diskette drive or diskette 
drive cable. 

Power off the system. 
Connect the fixed disk drive cable to the bus 
adapter. 
Disconnect the diskette drive cable from the 
system board. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

~ 
Replace the diskette drive. 
- or -
If the problem continues, replace the diskette 
drive cable. 

You may have a failing bus adapter, option 
adapter, or device. 

Power off the system. 
- Connect the diskette drive cable to the system 

board. 
Remove all option adapters, devices, and the 
bus adapter. 

Note: If an 8514/A display adapter is installed, 
it will be removed with the bus adapter. Move 
the display signal cable to the system board 
display connector. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

§] 
Go to Step 028. 



~ 
You may have a failing math coprocessor. 
Is a math coprocessor installed in the system? 
Yes No · 

~ 
Go to Step 023. 

Power ofT the system. 
- Remove the math coprocessor .. 
- Power on the system. 
Did the failing symptom remain? 
Yes No 

1
1
0201 

Replace the math coprocessor. 
- or -
If the problem continues, replace the system 
board. 
- or -
If the problem continues, replace the power 
supply. 

Power ofT the system. 
Disconnect the keyboard cable from the system 
unit. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

1
1
022 J 

Go to MAP 0300: Keyboard. 

ls a memory module kit installed in the slot nearest 
the bus adapter? 
Yes No 

1
1
024 J 

Go to Step 027. 

Power ofT the system. 
- Remove the memory module kit nearest the bus 

adapter. 
(Step 025 continues) 

025 (continued) 
- Power on the system. 
Did the symptom remain? 
Yes No 

11026 I 
Replace the memory module kit. 

Replace the system board. 
- or -
If the problem continues, replace the memory 
module kits. 
- or -
If the problem continues. replace the bus adapter. 

I 02s ! 
Install the bus adapter. then the option adapters 
and devices. one at a time (power ofT the system 
each time), until the failing symptom returns. 

Does the adapter or de\·ice that caused the failing 
symptom to return consist of more than one Fru? 
Yes No 

1
1
029 I 

Replace the FR U. 

Remove FRUs from the adapter or device one by 
one (power ofT the system each time), until the 
failing symptom goes away. Replace the last FRU 
removed. If the problem continues. replace the 
adapter or device. If the problem continues. replace 
the system board. 
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MAP 0020: Power {Type 8560) 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • An external device is failing . 
you were unable to complete the • The power supply is failing . 
POST, or you suspect a power • A diskette drive is failing . 
problem. • A fixed disk drive is failing . 

• An option adapter is failing . 
• The system board is failing . 
• The math coprocessor is failing . 
• The speaker is failing . 

~ 
Power off the system. 
Disconnect all cables and external devices, 
except the display, keyboard, and power cord, 
from the system unit. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

~ 
CAUTION: 
Power off the system before connecting any 
device. 

Connect the external devices to the system 
unit one at a time (power off the system 
elfch time) until the failing symptom 
returns. 

Repair or replace the device causing the 
failure. 

Power off the system. 
Unplug the three power supply connectors. 
Power on the power supply. 
Check the power supply connectors for the volt· 
ages shown in Figure 14-6. 

(V DC) 
Minimum 

-9.0 

+9.0 

+3.7 

+3.8 

+9.0 

(V DC) 
Muimum 

-IS.O 

+IS.0 

+ 6.2 

+ 6.3 

+IS.0 

Grouall Pia 

2 

2 

2 

B 

c 

Figure 14-6. Power Supply Voltages 

(Step 003 continues) 

14-8 

LEX42803 

Pin 
Nlllllher 

9 

3 

I 

D 

A 



003 (continued) 
Are the voltages correct? 
Yes No 

~ 
Replace the power supply. 

Is the power-good light on? 
Yes No 

1
1
006 I 

Replace the power supply. 

Power off the power supply and reconnect the 
three power supply connectors. 
Remove the speaker assembly and the speaker 
assembly cable. 
Check the continuity of the speaker assembly 
cable. 
Check the continuity of the speaker, as shown in 
Figure 14-7. 

Figure 14· 7. Speaker Continuity 

Check continuity 
between these points. 

LEX42804 

Do the speaker and speaker assembly cable have con­
tinuity? 
Yes No 

i1oos I 
(Step 008 continues) 

008 (continued) 
Replace the failing FRU. 

9 

You may have a failing fixed disk adapter. fixed 
disk cables, diskette cable, failing diskette drive, 
fixed disk drive, or option adapter. Perform the 
following: 

Power off the system. 
Reinstall the speaker assembly and the speaker 
assembly cable. 
Remove the fixed disk adapter, fixed disk 
cables, diskette cable, and all option adapters. 
Do not remove the system board memory. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

~ 
Install the fixed disk adapter. fixed disk 
cables, diskette cable. and all option 
adapters one at a time (power off the 
system each time) until the failing 
symptom returns. 

Go to Step 018. 

You may have a failing math coprocessor. 
Is a math coprocessor installed.in the system? 
Yes No 

§] 
- Power ofT the system. 
Replace the system board. 

Power ofT the system. 
- Remove the math coprocessor. 
- Power on the system. 
Did the failing symptom remain? 
Yes No 

~ 
- Power ofT the system. 
Replace the math coprocessor. 
- or -
If that does not correct the problem, replace 
the system board. 
- or -
If that docs not correct the problem. replace 
the power supply. 
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!101s ! 
Power off the system. 

- Disconnect the keyboard cable from the system 
unit. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

§J 
Go to MAP 0300: Keyboard. 

- Power off the system. 
Replace the system board. 
- or -
If that does not correct the problem, replace the 
system board memory. 

§] 
Was the failure a memory adapter? 
Yes No 

020 

~ 
Replace the failing FRU. In the case of a 
drive failure, replace the drive first and then 
the cable. 

Power off the system. 
- Remove all memory from the failing adapter. 
- Power on the system. 
If the failure remains, replace the memory adapter. 
- or -
If the failure does not remain, install the memory 
onto the adapter one kit at a time (power off the 
system each time) until the failing symptom returns. 
Replace the memory kit causing the failure. 
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SN27-0831-00 (November 1989) to SAJS-0039-01 MAP 0020: Power (Type 8570) 

MAP 0020: Power (Type 8570) 

Symptom Explanation 

You have entered this MAP because 
you were unable to complete the 
POST, or you suspect a power 
problem. 

I oo1 I 
Power off the system. 

Conditions That Could Cause This Symptom 

• 
• 
• 
• 
• 
• 
• 
• 

An external device is failing . 
The power supply is failing . 
A diskette drive is failing . 
A disk drive is failing . 
An adapter is failing . 
The system board is failing . 
The math coprocessor is failing . 
The speaker is failing . 

005 (continued) 
Is the power-good light on? 
Yes No 

Disconnect all cables and external devices, 
except the display, keyboard. and power cord, 
from the system unit. ~ 
Power on the system. 

Did the failing symptom remain? 
Yes No 

Replace the power supply. 

- -

!1
002 I 

Check the power supply connector for the volt­
ages shown in Figure 14-8. 

CAUTION: 
Power off the system before connecting any 
deYice. 

Connect the external devices to the system 
unit one at a time (power off the system 
each time) until the failing symptom 
returns. 

Repair or replace the device causing the 
failure. 

1 3 15 

LEX42801 

Power off the system. 
Unplug the power cord. 
Remove the power supply and place it on a 
work surface with the power supply connector 
facing up. 
Plug in the power cord. 
Power on the power supply. 

Does the fan run continuously? 
Yes No 

§J 
Replace the power supply. 

(Step 005 continues) 

(V DC) {V DC) Gn>llM Pia Pin 
Minimum Maximum Number 

-9.0 -IS.O 2 I 

+9.0 +IS.O 2 3 

+3.7 + 6.2 2 IS 

Figure 14-8. Power Supply Voltages 

(Step 007 continues) 
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007 (continued) 
Are the voltages correct? 
Yes No 

lloos I 
Replace the power supply. 

Power off the power supply and reinstall it in 
the system. 
Remove the speaker assembly. 
Check the speaker continuity at points 1 and 2, 
as shown in Figure 14-9. (If the assembly has a 
detachable cable, remove it and check the cable 
for continuity.) 

Figure 14-9. Speaker Continuity 

Does the speaker have continuity? 
Yes No 

11010 I 
Replace the speaker. 

1 2 

You may have a failing diskette drive or fixed disk 
drive. Perform the following: 

Power off the system. 
Reinstall the speaker assembly. 
Remove all of the drives. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

1'012 i 
Install the drives one at a time (power off 
the system each time) until the failing 
symptom returns. 

Replace the drive causing the failure. 
(Step 012 continues) 

14-12 
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012 (continued) 
- or -
If problem is not corrected, replace the system 
board. 

You may have a failing fixed disk and diskette 
drive bus adapter. Perform the following: 

Power off the system. 
Remove the fixed disk and diskette drive bus 
adapter . 
Power on the system. 

Did the failing symptom remain? 
Yes No 

~ 
Replace the fixed disk and diskette drive bus 
adapter. 

You may have a failing option adapter or device. 
Perform the following: 

Power off the system. 
- Remove all option adapters and devices. 
- Power on the system. 
Did the failing symptom remain? 
Yes No 

§J 
Go to Step 024. 

You may have a failing math coprocessor. 
Is a math coprocessor installed in the system? 
Yes No 

~ 
- Power off the system. 
Replace the system board. 



019 (continued) 
Power off the system. 

- Remove the math coprocessor. 
- Power on the system. 
Did the failing symptom remain? 
Yes No 

1
1
020 I 

- Power off the system. 
Replace the math coprocessor. 
- or -
If that does not correct the problem, replace 
the system board. 
- or -
If that does not correct the problem, replace 
the power supply. 

Power off the system. 
Disconnect the keyboard cable from the system 
unit. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

1
1
022 I 

Go to MAP 0300: Keyboard. 

- Power off the system. 
Replace the system board. 
- or -
If that does not correct the problem, replace the 
memory module kits. 

I o24 I 
Install the option adapters and devices, one at a 
time (power off the system each time), until the 
failing symptom returns. 

Does the adapter or device that caused the failing 
symptom to return consist of more than one FR U? 
Yes No 

!102s I 
Replace the FRU. 

Remove FRUs from the adapter or device one by 
one (power off the system each time) until the 
failing symptom goes away. Replace the last FRU 
removed. If that does not correct the problem, 
replace the adapter or device. 
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MAP 0020: Power (Type 8573) 

Symptom Explanation Conditions That Could Cause This Symptom 
You have entered this MAP because • An external device is failing . 
you were unable to complete the • The power supply is failing . 
POST, or you suspect a power • A diskette drive is failing . problem. • A disk drive is failing . 

• An adapter is failing . 
• The system board is failing . 
• The math coprocessor is failing . 
• The speaker is failing . 
• The plasma display adapter is failing . 

~ 
Power off the system. 
Disconnect all external cables and devices, 
except the keyboard and power cord, from the 
system unit. 

8000 
0000 
ODOD 

Power on the system. 

Did the failing symptom remain? 
Yes No 

1
1
002 j 

CAUTION: 

CV· DC) (VDC) 
Minimum Maximum 

- 10.2 -13.8 

+ I0.2 +13.8 

+ 4.S + s.s 

Ground Pin 

8 

8 

8 

Power off the system before connecting any 
device. 

Figure 14-10. Power Supply Voltages 
Connect the external devices to the system 
unit, one at a time (power off the system 
each time), until the failing symptom 
returns. 

Repair or replace the device causing the 
failure. 

Power off the system. 
Unplug the power cord. 
Remove the power supply connector from the 
system board. 
Plug in the power cord. 
Power on the power supply. 
Check the voltages at the connector shown in 
Figure 14-10. 

Are the voltages correct? 
Yes No 

~ 
Replace the power supply. 

Is the power-cood light oa? 
Yes No 

~ 
Replace the power supply. 

Pin 
Number 

I 

2 

3, 4, or 
s 

Power off the power supply and reconnect the 
power supply connector to the system board. 
Disconnect the speaker cable. 

(Step 007 continues) 
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007 (continued) 
- Check the continuity of the speaker at D and 

fJ as shown in Figure 14-11. 

Figure 14-11. Speaker Continuity 

Does the speaker have continuity? 
Yes No 

1
1oos j 
Replace the speaker. 

You may have a failing diskette drive or fixed disk 
drive. Perform the following: 

Power off the system. 
Reinstall the speaker assembly. 
Disconnect all of the drive cables from the 
system board. 
Power on the system. 

Did the faHing symptom remain? 
Yes No 

~ 
Connect the drive cables, one at a time 
(power off the system each time), until the 
failing symptom returns. 

Replace the drive causing the failure. 
- or -
If that does not correct the problem, replace 
the drive cable causing the failure. 

You may have a failing option adapter or device. 
Perform the following: 

Power off the system. 
Remove all option adapters and devices. 
Power on the system. 

(Step 011 continues) 

011 {continued) 
Did the failing symptom remain? 
Yes No 

1'012 l 
Go to Step 020. 

You may have a failing math coprocessor. 

Is a math coprocessor installed in the system? 
Yes No 

1'014 I 
- Go to Step 017. 

- Power off the system. 
Remove the math coprocessor. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

1'016 I 
- Power off the system. 
Replace the math coprocessor (ensure that the 
beveled comer of the math coprocessor faces 
the beveled comer in the sock.et). 
- or -
If that does not correct the problem, replace 
the system board. 
- or -
If that does not correct the problem, replace 
the power supply. 

Power off the system. 
Disconnect the keyboard cable from the system 
board. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

llo1s j 
Go to MAP 0300: Keyboard (Type 8573). 

(Step 019 continues) 
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019 (continued) 
- Power off the system. 
Replace the system board. 
- or -
If that does not correct the problem, replace the 
memory module kits. 
- or -
If that does not correct the problem, replace the 
plasma display adapter. 

I o20 I 
Install the option adapters and devices, one at a 
time (power off the system each time), until the 
failing symptom returns. 

Does the adapter or device that caused the failing 
symptom to return consist of more than one FRU? 
Yes No 

~ 
Replace the FRU. 

Remove FR Us from the adapter or device one by 
one (power off the system each time), until the 
failing symptom goes away. Replace the last FRU 
removed. If that does not correct the problem, 
replace the adapter or device. 
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MAP 0020: Power (Type 8580) 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • An external device is failing . 
you were unable to complete the • The power supply is failing . 
POST, or you suspect a power • A diskette drive is failing . 
problem. • A fixed disk drive is failing . 

• An adapter is failing . 

• The syste~ board is failing . 

• The math coprocessor is failing . 

• The speaker is failing .. 

• The system board memory is failing . 

~ 
Power off the system. 
Disconnect all cables and external devices, 
except the display, keyboard, and power cord, 
from the system unit. 
Power on the system. 

Did the failing symptom remain? 
Yes No 

1
1
002 J 

CAUTION: 
Power off the system before connecting any 
device. 

Connect the external devices to the system 
unit one at a time (power off the system 
each time) until the failing symptom 
returns. 

Repair or replace the device causing the 
failure. 

Power off the system. 
Unplug the three power supply connectors. 
Power on the power supply. 
Check the 15-pin power supply connector for 
the voltages shown in Figure 14-12. 

(V DC) (V DC) 
Minimum Maximum 

-9.0 -IS.O 

+9.0 +IS.O 

+3.7 + 6.2 

Ground Pin 

2 

2 

2 

LEX42798 

Pin 
Number 

9 

3 

I 

Figure 14-12. Power Supply Voltages (15-Pin Con­
nector) 

(Step 003 continues) 
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003 (continued) 
Are the voltages correct? 
Yes No 

~ 
Replace the power supply. 

Power off the power supply. 
Plug the power supply connector into the system 
board. 
Power on the power supply. 
Check the 4-pin power supply connectors for the 
voltages shown in Figure 14-13. 

LEX42799 

(VDC) (V DC) Groaad Pill Pin 
Minimum Maximum Number 
+ 4.8 + S.2 2 4 

+11.S +12.6 3 I 

Figure 14-13. Power Supply Voltages (4-Pin Connec­
tors) 

(Step 005 continues) 
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005 (continued) 
Are the voltages correct? 
Yes No 

j1oo6 I 
Replace the power supply. 

Is the power-good light on? 
Yes No 

~ 
Replace the power supply. 

Power off the power supply and reconnect the 
remaining two power supply connectors. 
Remove the speaker assembly and the speaker 
assembly cable. 
Check the continuity of the speaker assembly 
cable. 
Check the continuity of the speaker, as shown in 
Figure 14-14. 

Figure 14-14. Speaker Continuity 

Check continuity 
between these points. 

LEX42800 

Do the speaker and speaker assembly cable have con-
tinuity? . 
Yes No 

~ 
(Step 010 continues) 



Replace the failing FRU. 6010 (continued) 

. 

You may have a failing diskette drive or fixed disk 
drive. Perform the following: 

Power off the system. 
Reinstall the speaker assembly and the speaker 
assembly cable. 
Disconnect all cables from each drive. 
Power on the system. 

Did the falling symptom remain? 
Yes No 

11012 I 
Connect the cables to the drives one drive 
at a time (power off the system each time) 
until the failing symptom returns. 

Replace the drive causing the failure. 

Are any memory adapters installed? 
Yes No 

§J 
Go to Step 017. 

You may have a failing memory adapter. Perform 
the following: 

Power. off the system. 
Remove the memory adapters. Do not remove 
the system board memory cards. 
Power on the system. 

Did the failing system remain? 
Yes No 

~ 
Install the memory adapters one at a time 
(power off the system each time) until the 
failing symptom returns. 
Power off the system. 
Remove all memory from the failing 
adapter. 
Power on the system. 

If the failure remains, replace the memory 
adapter. 
- or -
If the failure does not remain, install the 
memory into the adapter one card at a ti~e 
(power off the system each time) until the 
failing symptom returns. Replace the memory 

I card causing the failure. 

~ 
- Power off the system . 
- Reinstall the memory adapters, if removed. 
You may have a failing fixed disk adapter, fixed 
disk cables, diskette cable, or option adapter. 
Perform the following: 

Remove the fixed disk adapter, fixed disk 
cables, diskette cable, and all option adapters. 
Do not remove the system board memory cards. 
Power on the system. 

Did the failing system remain? 
Yes No 

§] 
Install fixed disk adapter, fixed disk 
cables, diskette cable, and all option 
adapters one at a time (power off the 
system each time) until the failing 
symptom returns. 

Replace the FRU causing the failure. 

You may have a failing math coprocessor. 
Is a math coprocessor installed in the system? 
Yes No 

11020 I 
Go to Step 023. 

Power off the system. 
- Remove the math coprocessor. 
- Power on the system. 
Did the failing symptom remain? 
Yes No 

1'022 I 
- Power off the system. 
Replace the math coprocessor (ensure that the 
beveled corner on the math coprocessor is 
toward the bottom and rear of the system). 
- or -
If that does not correct the problem, replace 
the system board. 
- or -
If that does not correct the problem, replace 
the power supply. 
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Power off the system. 
Disconnect the keyboard cable from the system 
unit. 
Power on the system. 

Did the failing system remain? 
Yes No 

~ 
- Connect the keyboard to the system unit. 
Go to MAP 0300: Keyboard. 

Replace the system board. 
- or -
If that does not correct the problem, replace the 
system board memory cards one at a time (power 
off the system each time). 
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MAP 0200: Memory Start 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • One or more system board memory components is failing. 

you received one of the following • One or more memory expansion adapter components is 

error messages: failing. 

• 110 or Ill • The system board is failing . 

• xxxxxx xxxx 201 

• 201, 215, or 216 . 

I 001 I 
Find your system type in the following figure and 

go to the MAP indicated. 

System Type 

Type 8550 
Type 8555 
Type 8560 
Type 8570 
Type 8573 
Type 8580 

MAP 

MAP 0200: Memory (Type 8550) 

MAP 0200: Memory (Type 8555) 

MAP 0200: Memory (Type 8560) 
MAP 0200: Memory (Type 8570) 

MAP 0200: Memory (Type 8573) 

MAP 0200: Memory (Type 8580) 

Figure 14-15. System Identification 
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MAP 0200: Memory (Type 8550) 

Symptom Explanation Conditions That Could Cause This Symptom 
You have entered this MAP because • One, or both, system board memory module packages is you received a memory error failing. 
message. • The system board is failing. 

I • A memory adapter is failing . 

I oo1 I 
Go to the step indicated for the error message you 
received. 

Error Message Actioa 

110 
111 
201 

Go to Step 002. 
Go to Step OOS. 
Go to Step 008. 

Figure 14-16. Error Messages 

I 002 ! 
A 110 message indicates a System Board Parity 
Check error. Run the memory test to identify 
the failure. 

Were you able to successfully run the memory tests? 
Yes No 

~ 
Replace the system board memory module 
packages. If that does not solve the problem, 
replace the system board. 

Take the action indicated by the tests. 

I oos I 
A 111 message indicates a Memory Adapter 
Parity Check error. Run the memory tests to 
identify the failure. 

Were you able to successfully run the memory tests? 
Yes No 

~ 
Remove the memory adapters one at a time 
until the error disappears, then replace the 
last adapter removed. 

14-22 

Take the action indicated by the tests. 

I oos ! 
Model 50 system board memory diagnostic tests 
differ, depending on the number of memory 
connectors. 

Does the system board have only one memory con­
nector? 
Yes No 

~ 
Go to Step 011. 

Replace the memory module package. If that does 
not solve the problem, replace the system board. 

§] 
An XXX.XXX XX.XX 201 message indicates a 
memory module package or the system board is 
failing. Use the middle group of 4 characters to 
determine which FRU to replace; see 
Figure 14-17. 

-~o 

LEX42817 



Middle 4 Cbaracten 

ooxx 

xxoo 

xx.xx 

0000 

Replace 

Memory module package in 
position I 
Memory module package in 
position 2 
Both memory module 
packages 
Either memory module 
package. (Replace them one 
at a time. If this does not 
fix the problem, replace the 
system board.) 

Figure 14-17. Memory Module Package Error Message 

Note: XX is a combination of characters other 
than 00. 

.• 
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MAP 0200: Memory (Type 8555) 

Symptom Explanation Conditions That Could Cause This Symptom 
You have entered this MAP because • One or more system board memory module kits are failing. you received one. of the following • One or more memory expansion adapter components are error messages: failing. 

110 or 111 • The system board is failing . • 
• 201, 215, or 216 . 

Note: In some cases, a failing math coprocessor 
might cause false errors and invalid system 
responses. 

I oo1 I 
Find your error message in the following figure and 
take the action indicated. 

Error Message 

110 (System board parity 
check) 
111 (Memory adapter 
parity check) 
201, 215, or 216 

Figure 14-18. Error Messages 

I 002 ! 

Action 

Go to Step 002. 

Go lo Step 010. 

Go lo Step 005. 

You arc here because you received a 110 error 
message. 
Can you run the advanced diagnostic memory tests? 
Yes No 

§J 
Go to Step 005. 

Replace the memory indicated by the advanced 
diagnostics tests. 
- or -
If the problem continues, replace the system board. 

I oos I 
(Step 005 continues) 

14-24 
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005 (continued) 
Is more than one system board memory module kit 
installed? 
Yes No 

~ 
Replace the memory module kit. 
- or -
If the problem continues, replace the system 
board. 

Power otT the system. 
Remove the memory module kit in position 2. 
Power on the system. 

2 

Figure 14-19. System Board Memory Module Kit 
Locations 

Did the error remain? 
Yes No 

§] 
Replace the kit removed from position 2. 
- or -
If the problem continues, replace the system 
board. 

Replace the memory module kit installed in posi­
tion 1. 
(Step 009 continues) 



009 (continued) 
- or -
If the problem continues, replace the system board. 

I 010 I 
You are here because you received a 111 error 
message. 
Can you run the advanced diagnostic memory tests? 

Yes No . 

§J 
Go to Step 013. 

Replace the memory indicated by the advanced 
diagnostics tests. 
- or -
If the problem continues, replace the system board. 

I 013 I 
Is more than one memory expansion adapter 
installed? 
Yes No 

§J 
Go to Step 018. 

Power off the system. 
- Remove- all memory adapters. 
- Power on the system. 
Did the error remain? 
Yes No 

§J 
Install the memory adapters one at a time 
(power off the system each time), until the 
failing symptom returns. The last adapter 
installed contains the failing memory. 

Go to Step 018 to isolate the failing memory. 

Replace the system board. 

I 01s I 
(Step 018 continues) 

018 (continued) 
Is more than one memory expansion kit installed on 

the failing memory adapter? 
Yes No 

fu!J 
Replace the memory expansion kit. 
- or -
If the problem continues, replace the memory 

expansion adapter. 

Power off the system. 
Remove all but one memory expansion kit from 
the failing memory adapter. 
Power on the system. 

Did the error remain? 
Yes No 

§J 
Install the memory expansion kits, one at 
a time (power off the system each time), 
until the error returns. 

Replace the kit that caused the error to 
return. 

Replace the memory expansion kit installed on the 

adapter. 
- or -
If the problem continues, replace the memory 

expansion adapter. 
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MAP 0200: Memory {Type 8560) 

Symptom Explanation Conditions That Could Cause This Symptom 
You have entered this MAP because • One or more system board memory module packages is you received an. XXX.XXX :XXXX failing. 
20 I error message. • The system board is failing . 

The error message XXXXXX :XXXX 201 indicates 
that a memory module package or the system board 
is failing. The first group of 6 characters indicates 
which bank of memory module packages is failing. 
The middle group of 4 characters determines which 
memory module package within that bank is failing. 

I oo1 I 
Is the error message 000000 0000 201? 
Yes No 

1'002 ! 
Go to Step 006. 

Power off the system. 
Refer to Figure 14-20 and swap the memory 
module packages in Bank 1 and Bank 2. 
Power on the system. 

Did the error message 000000 0000 201 remain? 
Yes No 

1'004 I 
Go to Step 006. 

Replace the system board. 

I o06 I 
Use Figure 14-20 to determine which memory 
module package to replace. 

14-26 

\ .- ~9 

Firs! 6 
Charac­
lers 

Up to 
080000 

080000 
and 
above 

Failure 
is In 
Bank 

2 

Middle 
4 Ch•r-
•cters 

ooxx 

xxoo 

xx.xx 

LEX42816 

Repl•ce 

Memory module 
package in position I 

Memory module 
package in position 2 

Both memory 
module packages 

Figure 14-20. Memory Module Package Error Message 

Note: XX is any combination of characters other 
than 00. 



SN 27-0831-00 (No\·ember 1989) to SA38-0039-0 I MAP 0200: Memory (Type 8570) 

MAP 0200: Memory (Type 8570) 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • One or more system board memory module kits is failing . 
you received one of the following • Adapter memory is failing . 
error messages: • The system board is failing . 

• IIO or 111 

• 201, 215, 216, 221, or 225 . 

Notes: 

1. For adapter memory kit locations, see 
Figure 14-23. 

2. In some cases, a failing math coprocessor can 
cause false errors and invalid system responses. 

~ 
Verify that a memory module kit is installed in 
position 1. The positions are shown below in 
Figure 14-21. 

2 

r---: 
I I 
I I 
I I 
I I 
' I 
' I I I 

I I 
: I 

3 : 4 
I 
I 

' I 
I 
I 
I 
I I 
I I 1 ____ , 

3 2 

Full Size System Board Reduced Size System Board 
(Position 4-25-MHz systems only.) 

Figure 14-21. System Board Memory Positions (Top 
Front View) 

Find your error message in the following figure and 
take the action indicated. 

Error Message 

110 or 20 I (System board parity 
check) 
111 (Memory adapter parity check) 
215, 216, or 225 
221 

Figure 14-22. Error Messages 

Action 

Go to Step 002. 

Go to Step 010. 
Go to Step 005. 
Go to Step 023. 

Cao you run the adYanced diagnostic memory tests? 
Yes No 

11003 I 
Go to Step 005. 

Replace the memory indicated by the advanced 
diagnostic tests. 
- or -
If that does not correct the problem, replace the 
system board. 

I oos I 
Is more than one system board memory module kit 
installed? 
Yes No 

11006 I 
Replace the memory module kit. 
- or -
If that does not correct the problem, replace 
the system board. 

Power ofT the system. 
Remove all memory module kits except the one 
installed in position l. 
Power on the system. 

Did the error remain? 
Yes No 

lloos I 
Install the system board memory module 
kits one at a time (power ofT the system 
each time) until the error returns. 

Replace the kit that caused the error to 
return. 
(Step 008 continues) 
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008 (continued) 
- or -
If that does not correct the problem, replace 
the system· boar?. 

Replace the memory module kit installed in posi­
tion l. 
- or -
If that does not correct the problem, replace the 
system board. 

~ 
Can you run the advanced diagnostic memory tests? 
Yes No 

§] 
Go to Step 013. 

Replace the memory indicated by the advanced 
diagnostic tests. 
- or -
If that does not correct the problem, replace the 
system board. 

~ 
Is more than one memory expansion option installed? 
Yes No 

~ 
Go to Step 018. 

Power off the system. 
- Remove all memory expansion options. 
- Power on the system. 
Did the error remain? 
Yes No 

§] 
Install the memory expansion options one 
at a time (power off the system each time) 
until the failing symptom returns. The 
last one installed contains the failing 
memory. 

Go to Step 018 to isolate the failing memory. 

14-28 

SN27-0831-00 (November 1989) to s,,_• 

Replace the system board. 

~ 
Is more than one memory kit installed on the failing 
memory expansion option? 
Yes No 

§J 
Replace the memory kit. 
- or -
If that does not correct the problem, replace 
the memory expansion option. 

Power off the system. 
Remove all but one memory kit from the failing 
memory expansion option. 
Power on the system. 

Did the error remain? 
Yes No 

§J 
Install the memory kits one at a time 
(power off the system each time) until the 
error returns. 

Replace the memory kit that caused the error 
to return. 

Replace the memory kit installed on the adapter. 
- or -
If that does not correct the problem, replace the 
memory expansion option. 

I 0231 
Run the "Set configuration" program, using 
"Run automatic configuration." 
Power off the system. Wait JO seconds, then 
power on the system. 

Do you still have a 221 error? 
Yes No 

11024 I 
You have corrected a problem that was 
caused by an error in the configuration 
information. 

(Step 025 continues) 



SN27-0831-00 (Novcmbed989) LO SAJS-0039-01 

025 (continued) 
Remove all memory module kits except the one 
in position 1. (The positions arc shown in 
Figure 14-21.) . 
Run the "Set configuration .. program, using 
"Run automatic configuration ... 
Power off the system. Wait 10 seconds, then 
power on the system. 

Did the error remain? 
Yes No 

11026 I 
Install the system board memory module 
kits, one at a time (power off the system 
each time), until the error returns. 

Replace the kit that caused the error to 
return. Run the configuration program, 
power off, wait 10 seconds, then power on. 
- or -
If that does not correct the problem, replace 
the system board. Run the configuration 
program, power off, wait 10 seconds, then 
power on. 

Replace the memory module kit in position I. Run 
the configuration program, power off, wait 10 
seconds, then power on. 
- or -
If that does not correct the problem, replace the 
system boarQ. Run the configuration program, 
power off, wait 10 seconds, then power on. 

CN3 
c~---~:-i 

CN4 c--------' 

CN1 
C'-------'=1 

CN2 

LEX42811 

2Mb- 8Mb 80386 Memory Expansion Option 

MAP 0200: Memory (Type 8570) 

., 
• . 

... _ -.. ----.. ----' 

J2 

80386 Memory Expansion Option 

Figure 14-23. Memory Kit Locations 

J3 

LEX42812 
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MAP 0200: Memory (Type 8573) 

Symptom Explanation Conditions That Could Cause This Symptom 
You have entered this MAP because • One or more system board memory module kits are failing. you received one of the following • One or more memory expansion adapter components are error messages: failing. 

110or111 • The system board is failing . • 
• 201, 211, 215, or 216 . 

Note: In some cases, a failing math coprocessor 
might cause false errors and invalid system 
responses. 

~ 
Find your error message in the following figure and 
take the action indicated. 

Error Message 

110 (System board parity 
check) 
111 (Memory adapler 
parity check) 
201, 215, or 216 

Figure 14-24. Error Messages 

I 002 J 

Action 

Go to Step 002. 

Go to Step 010. 

Go to Step 005. 

You are here because you received a 110 error 
message. 

Can you run the advanced diagnostic memory tests? 
Yes No 

1
1
003 J 

Go to Step 005. 

Replace the memory indicated by the advanced 
diagnostics tests. 
- or -
If that does not correct the problem, replace the 
system board. 

I 005 I 
(Step 005 continues) 
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005 (continued) 
Is more than one system board memory module kit 
installed? 
Yes No 

1
1
006 I 

Replace the memory module kit. 
- or -
If that does not correct the problem, replace 
the system board. 

Power off the system. 
Remove all memory module kits except the one 
installed in position I. 
Power on the system. 

Did the error remain? 
Yes No 

!1oos j 
Install the system board memory module 
kits, one at a time (power off the system 
each time), until the error returns. 

Replace the kit that caused the error to 
return. 
- or -
If that does not correcl'the problem, replace 
the system board. 

Replace the memory module kit installed in posi­
tion I. 
- or - , 
If that does not correct the problem, replace the 
system board. 

[§] 
(Step 010 continues) 



010 (continued) 
You are here because you received a 111 error 
message. 

Cao you run the advanced diagnostic memory tests? 
Yes - No 

~ 
Go to Step 013. 

Replace the memory indicated by the advanced 
diagnostics tests. 
- or -
If that does not correct the problem, replace the 
system board. 

~ 
Is more than one 80386 Memory Expansion Kit 
installed on the failing memory adapter? 
Yes No 

8 
Replace the 80386 Memory Expansion Kit. 
- or -
If that does not correct the problem, replace 
the 80386 Memory Expansion Adapter. 

- Power off the system. 
Remove- all but one 80386 Memory Expansion 
Kit at a time from the failing memory adapter. 
Power on the system. 

Diel the error remain? 
Yes No 

§J 
Install the 80386 Memory Expansion Kits, 
one at a time (power off the system each 
time). until the error returns. 

Replace the 80386 Memory Expansion Kit 
that caused the error to return. 

Replace the 80386 Memory Expansion Kit installed 
on the adapter. 
- or -
If that does not correct the problem, replace the 
80386 Memory Expansion Adapter. 
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MAP 0200: Memory (Type 8580) 

Symptom Explanation Conditions That Could Cause This Symptom 
You have entered this MAP becaw;e • One or more system board memory expansion kits is failing . you received one of the following • Adapter memory is failing . 
error messages: • The system board is failing . 
• 110 • The standard system board memory was moved from con-
• 111 nector 116 after configuration. 

215 • No system board memocy is installed in connector Jl6 . • 
• 216 . 

Notes: 

I. For memory kit locations see Figure 14-25. 

2. In some cases, a failing math coprocessor can 
cause false errors and invalid system responses. 

I 001 I 
Find the error message in the following figure and 
take the action indicated. 

Error Message 

110 (System board parity check) 
111 (Memory adapter parity check) 
215 
216 

Figure 14-25. Error Messages 

I 002 ! 

Action 

Go to Step 002. 
Go to Step 010. 
Go 10 Step 023. 
Go to Step 002. 

You are here because you received a 110 or 216 
error message. 
Cao you run the adnnced diagnostic memory tests? 
Yes No 

§J 
Go to Step 005. 

Replace the memory indicated by the advanced 
diagnostic tests. 

~ 
(Step 005 continues) 
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005 (continued) 
Are system board memory expansion kits installed in 
both coDJJeCtors Jl6 and J15? 
Yes No 

~ 
Replace the memory expansion kit in con­
nector 116. 
- or -
If the memory expansion kit was in connector 
Jl5, move it to connector Jl6; remove the 
battery to erase the configuration stored in 
the CMOS, then reconfigure the system using 
the "Set configuration" program. 
- or -
If that does not correct the problem, replace 
the system board. 

Power off the system. 
Remove the system board memory expansion kit 
installed in connector 115 (see Figure 14-26). 
Power on the system. 



Figure 14-26. System Board Memory Locations 

Did the error remain? 
Yes No 

i1oos i 

LEX42810 

Replace the system board memory expansion 
kit removed from connector J 15. 

Replace the system board memory expansion kit in 
connector J 16. 
- or -
If that does not correct the problem, replace the 
system board. 

§] 
You are here because you received a 111 error 
message. 
Can you run the advanced diagnostic memory tests? 
Yes No 

§J 
Go to Step 013. 

Replace the memory inpicated by the advanced 

diagnostic tests. 

~ 
Is more than one memory expansion option installed? 

Yes No 

~ 
Go to Step 018. 

Power ofT the system. 
- Remove all memory expansion options. 
- Power on the system. 
Did the error remain? 
Yes No 

~ 
Install the memory expansion options one 
at a time (power o!T the system each time) 
until the failing symptom returns. The 
last card installed contains the failing 
memory. 

Go to Step 018 to isolate the failing memory. 

Replace the system board. 

~ 
Is more than one memory kit installed on the failing 
memory e~pansion option? 
Yes No 

~ 
Replace the memory kit. 
- or -
If that docs not correct the problem, replace 
the memory expansion option. 

Power off the system. 
Remove all but one memory kit from the failing 
memory expansion option. 
Power on the system. 

Did the error remain? 
Yes No 

[§] 
Install the memory kits one at a time 
(power ofT the system each time) until the 

error returns. 
(Step 021 continues) 
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021 (continued) 
Replace the memory kit that caused the error 
to return. 

Replace the memory kit installed on the adapter. 
- or -
If that does not correct the problem, replace the 
memory expansion option. 

I 023 ! 
You are here because you received a 215 error 
message. 
Are two system board memory expansion kits 
installed? 
Yes No 

1
1
024 I 

Replace the system board memory expansion 
kit. 

14-34 

j'o2s ! 
Replace both system board memory expansion kits. 
- or -
If that docs not correct the problem, replace the 
system board. 

CN3 
c~----.-:i 

CN1 C"----...,..--r-J 

CN4 c 

2-8Mb 80386 Memory Expansion Option 

' 
:~---~ 

J1 

''""------~----' 

:·c-- -- --- - ,: 
' J2 : 

' 

80386 Memory Expansion Option 

Figure 14-27. Memory Kit Locations 
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MAP 0300: Keyboard 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • The keyboard is failing . 
you suspect a keyboard problem. • The keyboard cable is failing . 

• The keyboard fuse is failing . 
• The system board is failing . 

I oo1 I Pin Voltl!i,8 J_V DCJ_ 

Do you have a completely nonfunctioning keyboard? 
Yes No 

1 

2 

+5.0 

O (Not Used) 

~ 
Go to Step 020. 

Is a pointing device connected to the system? 
Yes No 

~ 
Go to Step 007. 

Power off the system. 
- Disconnect the pointing device. 
- Power on the system. 
Is the keyboard still ooofuocdonal? 
Yes No 

~ 

3 Ground 

4 +5.0 

5 +5.0 

6 O (Not Used) 

Figure 14-28. Voltage Check 

Are the voltages correct? 
Yes No 

11oosl 
Go to Step 010. 

Replace the keyboard. 

I 010 I 

LEX42808 

Replace the pointing device cable. If the 
cable cannot be disconnected from the 
pointing device, or if replacing the cable docs 
not fix the problem, replace the pointing 
device. 

Check the keyboard cable for continuity as 
shown in Figure 14-29. 

Power off the system. 
Disconnect the keyboard cable from the key­
board. 
Power on the system. 
Check the voltage on the keyboard connector as 
shown in Figure 14-28. All voltages arc ±5%. 
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2 645312 

LEX42809 

Figure 14-29. Cable Continuity Check 

Note: Wires 2 and 6 are not used. 
Is there continuity on all wires? 
Yes No 

§] 
Replace the keyboard cable. 

Is there a fuse on the system board? 
Yes No 

~ 
Go to Step 017. 

- Power off the system. 
- Remove the fuse and check it for continuity. 
Docs the fuse have continuity? 
Yes No 

~ 
Replace the fuse. 

Note: A blown fuse may be caused by a 
short circuit in the keyboard cable or the 
pointing device cable. If replacing the fuse 
does not solve the problem, remove both 
cables from the system unit, then attach the 
cables one at a time until the problem returns. 
Replace the last cable you attached. 

Replace the system board. 

14-36 

~ 
Power off the system. 
Disi;onnect the keyboard cable from the system 
board. 
Power on the system. 
Check the voltage at the system board keyboard 
connector as shown in Figure 14-30. All volt­
ages are ±5%. 

Pin Voltage (V DC) 
1 +5.0 
2 Not Used 
3 Ground 
4 +5.0 
5 +5.0 
6 Not Used 

LEX42807 

Figure 14-30. Keyboard Connector Voltage Check 

Are the mltagcs correct? 
Yes No 

§J 
Replace the system board. 

Replace the keyboard cable. 

I o20 I 
Make sure your reference diskette is in drive A. 

- Restart the system. 
- Observe the POST. 
Did you receive a 3XX or a keyboard error message? 
Yes No 

§J 
- Run the keyboard tests. 

• If you successfully completed the key· 
board tests and you suspect an inter· 
mittent problem, start an error log. 

Note: On systems without a fuse, a 
short in the keyboard cable could 
cause a voltage-regulating device on 
the system board to disable the 
5V DC to the keyboard; the keyboard 
is totally nonfunctional until the 
shorted condition is relieved. 



• If you arc unable to complete the tests 
due to nonfunctioning keys, replace 
the keyboard. 

Go to Step 007. 
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MAP 0300: Keyboard (Type 8573) 

Symptom Explanation Conditions That Could Cause This Symptom 
You have entered this MAP because • The keyboard is failing. 
you suspect a keyboard problem. • The keyboard cable is failing . 

• The system board is failing . 

~ 
Do you have a completely nonfunctioning keyboard? 
Yes No 

1
1
002 i 

Go to Step 016. 

Is a pointing device connected to the system? 
Yes No 

1
1
0041 

Go to Step 007. 

Power off the system. 
- Disconnect the pointing device. 
- Power on the system. 
Is the keyboard still nonfunctional? 
Yes No 

1
1
006 I 

Replace the pointing device cable. If the 
cable cannot be disconnected from the 
pointing device, replace the pointing device. 

Power off the system. 
Disconnect the keyboard cable from the key­
board. 
Power on the system. 
Check the voltage on the keyboard connector as 
shown in Figure 14-31. All voltages are ±5%. 
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Pin Voltage (V DC) 

2 +5.0 

3 Ground 

4 +5.0 

5 +5.0 

Figure 14-31. Keyboard Connector Voltage Check 

2 3 4 5 
Is the voltage correct? 
Yes No 

!1oos j 
If voltage is present on line 2, 4, or 5, go to 
Step 010. 
- or -
If lines 2. 4, and 5 measure OV DC, go to 
Step 013. 

Replace the keyboard. 

~ 
Check the keyboard cable for continuity as 
shown in Figure 14-32. 



From Pin To Pin 

I 2 

2 3 

3 4 

4 s 

4 3 2 1 

Figure 14-32. Keyboard Cable Continuity 

Do you have continuity on all wires? 
Yes No 

~ 
Replace the keyboard cable. 

Replace the system board. 

I on I 
Power off the system. 
Disconnect the keyboard cable from the system 
board. 
Power on the system. 
Check the voltage at the system board keyboard 
connector as shown in Figure 14-33. All volt· 
ages are ±5%. 

Pin Voltap (V DC) 

I +S.O 

2 Ground 

3 +S.0 

4 +S.0 

• 

Figure 14-33. Keyboard Connector Voltage Check 

Are the voltages correct? 
Yes No 

~ 
Replace the system board. 

Replace the keyboard cable. 

I 016 I 
Insert the Reference Diskette into drive A. 

- Power on the system. 
- Observe the POST. 
Did you receive a 3.xx or a keyboard error message? 
Yes No 

~ 
Run the keyboard tests. 

• If you successfully completed the key­
board tests and you suspect an inter­
mittent problem, start an error log. 

Note: A short in the keyboard cable 
causes a voltage regulating device on 
the system board to disable the SV 
DC to the keyboard; the keyboard is 
totally noqfunctional _until the shorted 
condition is relieved. 

• If you arc unable to complete the tests 
due to nonfunctioning keys, replace 
the keyboard. 

Go to Step 007. 
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MAP 0600: Diskette Drive 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • A diskette drive is failing . 
you suspect a diskette drive • The system board is failing . 
problem. • The diskette drive bus adapter or cable is failing . 

• The power supply is failing . 

I oo• I 
Power off the system. 

- Ensure that the reference diskette is in drive A. 
- Power on the system. 
During the POST, did the LED on each installed 
diskette drive come OD before the beep? 
Yes No 

1'002 I 
Go to Step 009. 

Is the LED on any installed diskette drive lit con· 
stantly? 
Yes No 

~ 
Go to Step 006. 

Go to Step 026. 

I 006 I 
Is the IBM logo displayed? 
Yes No 

~ 
Go to Step 019. 

- Run the diskette drives tests. 
If you successfully complete the advanced diag­
nostic tests and you suspect an intermittent 
problem, start an error log. 

I oo91 
(Step 009 continues) 
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009 (continued) 
Are two diskette drives installed? 
Yes No 

~ 
Go to Step 024. 

Did the LED on diskette drive A come on? 
Yes No 

~ 
Go to Step 016. 

Power off the system. 
Remove diskette drive A. 
Power on the system and observe the LED on 
diskette drive B. 

Did the LED OD diskette drive B come OD before the 
beep at the end or POST? 
Yes No 

~ 
Go to Step 024. 

Replace ~iskette drive A. 

I 016 I 
Power off the system. 
Remove diskette drive B. 
Power on the system and observe the LED on 
diskette drive A. 

(Step 016 continues) 



016 (continued) 
Did the LED on diskette drive A come on before the 
beep at the end of POST? 
Yes No 

~ 
Go to Step 024. 

Replace diskette drive B. 

~ 
Are two diskette drives installed? 
Yes No 

11020 I 
Go to Step 024. 

Power off the system. 
- Remove diskette drive B. 
- Power on the system. 
Is the IBM logo displayed at the end of POST? 
Yes No 

11022 I 
Go to Step 029. 

Replace diskette drive B. 

I 024 I 
Remove the diskette drives, and check the con­
nector of each diskette drive for the voltages 
shown in Figure 14-34. 

40 38 Connector 

LEX42806 

(\' DC) (\' DC") Pia 
Minimum Mnimum Number 

+ 4.8 + S.:! 31! to ground 

+11.S +12.6 40 to ground 

Figure 14-34. Connector Voltages (Diskette Drives 
Removed) 

Note: When measuring voltages. use the power 
supply frame as ground. 

Are the voltages correct? 
Yes No 

§J 
Go to MAP 0020: Power. 

With the drives removed, check the connector of 
each diskette drive for the voltages at the pins 
shown in Figure 14-35. The voltages should 
increase from approximately OV DC to approxi­
mately 5V DC during the POST (run the POST 
for each voltage check). 

Notes: 

l. Approximately OV DC includes a range of 0 
to O.SV DC, approximately 5V DC includes 
a range of 2.0 to 5.5V DC. 

2. When measuring voltages, use the power 
supply frame as ground. 

Connector 16 12 

LEX42805 

Figure 14-35. Drive Select Voltages (Diskette Drives 
Removed) · 

(Step 026 continues) 
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026 (continued) 
Did the voltages increase from approximately 
OV DC to SV DC? 
Yes No 

1
1
021 I 

Replace the system board. 
- or -
If that does not solve the problem, replace the 
bus adapter or cable. 

Replace the failing drive. 
- or -
If that does not solve the problem, replace the 
system board. 
- or -
If that does not solve the problem, replace the bus 
adapter or cable. 

I 029 ! 
Power off the system. 
Remove drive A. 
Remove drive Band install it as drive A. 
Install the remaining drive as drive B. 
Insert the reference diskette into drive A. 
Power on the system. 

Note: You may receive an error during the 
POST. Disregard the error and continue with 
POST. 

14-42 

Is the IBM logo displayed at the end of POST? 
Yes No 

1'030 I 
Go to Step 032. 

Replace the drive installed as B. 

I 032 I 
- Remove drive A and check its connector for the 

voltages shown in Figure 14-34. 
Are the voltages correct? 
Yes No 

1
10331 

Go to MAP 0020: Power. 

Replace the system board. 
- or -
If that does not solve the problem, replace the bus 
adapter or cable. 



MAP 0600: Diskette Drive Start (Type 8555) 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • The diskette drive is failing . 
you received a 6XX error code, or • The 5.25-in External Diskette Drive attachment feature 
you have been directed here from group is failing. 
another MAP. • The power supply is failing . 

I oo1 I 
Is a 5.25-in external diskette drive attached? 
Yes No 

~ 
Go to Step 006. 

Are you having a problem with the 5.25-ln external 
diskette drive? 
Yes No 

~ 
Go to Step 006. 

Replace the parts in the following sequence: 

• 5.25-in External Diskette Drive Assembly 
• Attachment feature group. 

~ 
Find your system type in the following figure and 
go to the MAP indicated. 

System Type 

Type 8SSS 

Type 8573 

All other types 

MAP 

MAP 0600: Diskette Drive (Type 
8SSS) 
MAP 0600: Di1kette Drive (Type 
8573) 
MAP 0600: Di1kette Drive 

Figure 14-36. System Identification 
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MAP 0600: Diskette Drive Start (Type 8573) 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because 
you received a 6XX error code, or 
you have been directed here from 
another MAP. 

I 001 I 
Is a 5.25-in external diskette drive attached? 
Yes No 

1'002 i 
Go to Step 006. 

• The diskette drive is failing . 
• The 5.25-in External Diskette Drive attachment feature 

group is failing. 
• The power supply is failing . 

Are you having a problem ¥tith the 5.25-in external 
diskette drive? 
Yes No 

1'004 i 
Go to Step 006. 

Replace the parts in the following sequence: 

• 5.25-in External Diskette Drive Assembly 
• Attachment feature group. 

I oo6 J 

Find your system type in the following figure and 
go to the MAP indicated. 

System Type 

Type 8550 
Type 8555 

Type 8560 
Type 8570 
Type 8555 
Type 8580 

MAP 

MAP 0600: Diskette Drive 
MAP 0600: Diskette Drive (Type 
8555) 
MAP 0600: Diskette Drive 
MAP 0600: Diskette Drive 
MAP 0600: Diskette Drive 
MAP 0600: Diskette Drive 

Figure 14-37. System Identification 
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~IAl' UoUU: Oiskelle Orhe (I ~·pe 8:i55) 

MAP 0600: Diskette Drive (Type 8555) 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • A diskette drive is failing . 
you suspect a diskette drive • The system board is failing . 
problem. • The diskette drive cable is failing . 

• The power supply is failing . 

I oo1 I 
Power off the system. 

- Ensure that the reference diskette is in Drive A. 
- Power on the system. 
During the POST, did the LED on the diskette drive 
come on before the beep? 
Yes No 

1
1
002 I 

Go to Step 009. 

Is the LED on the diskette drive lit constantly? 
Yes No 

~ 
Go to Step 006. 

Go to Step 011. 

I o06 I 
Is the IBM logo displayed? 
Yes No 

~ 
Go to Step 009. 

- Run the diskette drive tests. 
If you successfully complete the advanced diag­
nostic tests and you suspect an intermittent 
problem, start an error log. 
If the tests instructed you to replace a FRU and 
you are here the second time for the same problem, 
go to Step 009. 

I 009 I 
Remove the diskette drive cable from the 
diskette drive and measure the voltages shown 
in the following figure. 

8 

3 

(V DC) (VDC) Pin 
Minimum Maximum Number 

+ 4.8 + S.2 3 to Ground 

+ 11.S +12.6 6 to Ground 

Figure 14-38. Connector Voltages (Diskette Drive 
Cable) 

Note: When measuring voltages, use the power 
supply frame as ground. 

Are the Yoltages correct? 
Yes No 

1
1
010 I 

Go to MAP 0020: Power (Type 8555). 

With the drive disconnected. check the con­
nector of the diskette drive cable for the volt­
ages at the pins shown in Figure 14-39. The 
voltages should increase from approximately OV 
DC to approximately SV DC during the POST 
(run the POST for each voltage check). 
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Notes: 

1. Approximately- OV DC includes a range of 0 
to 0.8 V DC; approximately SV DC includes 
a range of 2.0V DC to 5.5V DC. 

2. When measuring voltages, use the power 
supply frame as ground. 

16 12 

Figure 14-39. Drive Select Voltages (Diskette Drive Cable) 

Did the voltages increase from approximately OV DC 
to 5V DC? 
Yes No 

§J 
Replace the system board. 
- or -
If the problem continues, replace the diskette 
drive cable. 

Replace the diskette drive. 
- or -
If the problem continues, replace the system board. 
- or -
If the proolem continues, replace the diskette drive 
cable. 
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MAP 0600: Diskette Drive {Type 8573) 

--' 
Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • A diskette drive is failing. 
you suspect a diskette drive • The system board is failing . 
problem. • The diskette drive cable is failing. 

• The power supply is failing . 

I oo1 I 
Power off the system. 

- Ensure that the reference diskette is in Drive A. 
- Power on the system. 
During the POST, did the diskette drive in-use light 
come on before the beep? 
Yes No 

~ 
Go to Step 009. 

Is the diskette drive in-use light lit continuously? 
Yes No 

~ 
Go to Step 006. 

Go to Step 011. 

I o06 I 
Is the IBM logo displayed? 
Yes No 

1
1
001 j 

Go to Step 009. 

- Run the diskette drive test. 
If you successfully complete the advanced diag­
nostic tests and you suspect an intennittent 
problem, start an error log. 

I oo91 
- Disconnect the diskette drive signal cable from 

the system board. 
(Step 009 continues) 

009 (continued) 
Check the voltages at the connector shown in 
Figure 14-40. 

~ 
; 

3 

(V DC) (V DC) Pia Number 
Minimum Maximum 

+ 4.8 + S.2 3 to ground 

+11.S +12.6 6 to ground 

Figure 14-40. Diskette Drive Connector Voltages 

Note: When measuring voltages, use the power 
supply frame as.ground. 

Are the voltages correct? 
Yes No 

§J 
Go to MAP 0020: Power (Type 8573). 

With the diskette drive signal cable discon­
nected, check the signal cable connector of the 
diskette drive for the voltages at the pins 12 and 
16 shown in Figure 14-41. The voltages should 
increase from approximately OV DC to approxi­
mately 5V DC during the POST (run the POST 
for each voltage check). 

Notes: 

(Step 011 continues) 
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011 (continued) 
1. Approximately OV DC includes a range of 

OV DC to 0.8V DC, approximately 5V DC 
includes a range of 2.0V DC to 5.5V DC. 

2. When measuring voltages, use the power 
supply frame as ground. 

Figure 14-41. Drive Select Voltages (Diskette Drive 
Removed) 
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Did the voltages increase from approximately OV DC 
to SV DC? 
Yes No 

§] 
Replace the system board. 
- or -
If that does not solve the problem, replace the 
signal cable. 

Replace the drive. 
- or -
If that does not solve the problem, replace the 
system board. 
- or -
If that does not solve the problem, replace the 
signal cable. 



MAP 2400: System Board Video 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • The display is failing . 
you suspect a display problem. • The display power cord is failing . 

• The system board is failing . 

Note: For 2401 or 2402 errors, refer to Chapter 4., 
8550 Diagnostic Tips, 2401 or 2402 Errors, 
Flickering/Changing Colors. 

I oo1 I 
Power off the system. 
Set the display contrast control to its maximum 
position (toward the front of the display). 

- Set the display brightness control to its middle 
position (the control has a detent in the middle 
position, which you can feel if you turn the 
control slowly). 
Ensure that the reference diskette is in drive A. 
Power on the system. 

Is the screen blank (dark with no image)? 
Yes No 

~ 
Go to Step 010. 

Power -off the system. 
Disconnect the display signal cable from the 
system unit. 
Power on the display. 

ls the screen still dark? 
Yes No 

~ 
- Power off the system. 
Replace the system board. 

Does the display have a detachable power cord? 
Yes No 

~ 
Replace the display. 

(Step 007 continues) 

007 (continued) 
Does the display power cord have continuity? 
Yes No 

~ 
Replace the display power cord. 

Replace the display. 

~ 
Is an image visible on the display (for example: 
characters, menu, icon)? 
Yes No 

§J 
Go to Step 021. 

Does the display have any obYious problems such as 
jittering, rolling, shifting, or out1f-focus characters? 
Yes No 

§J 
Go to Step 019. 

ls ttie screen readable enough to run the diagnostic 
tests? 
Yes No 

@ 
Go to Step 021. 

Advance to the Video Test Menu in the 
advanced diagnostic tests (do not start the video 
tests). · 

(Step 016 continues) 
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016 (continued) 
Disconnect the display signal cable from the 
system unit (do not power off the system unit). 
Use the procedure in Figure 14-42 and check 

. the system unit display connector for the proper 
voltages. 

10 

14 13 

LEX42818 

I. Press 7 (do not press Eater), then check for: 

• Oto +0.2V DC from pin 13 to 10 (ground) 
• 0 to +0.2V DC from pin 14 to 10 (ground). 

2. Press Enter, then check for: 

• +3.0 to 4.0V DC from pin 13 to IO (ground) 
• 0 to +0.2V DC from pin 14 to 10 (ground). 

3. Press Enter, then check for: 

• 0 to +o.2V DC from pin 13 to 10 (ground) 
• 0 to +0.2V DC from pin 14 to 10 (ground). 

4. Press Enter, then chec:k for: 

• +o to J.OV DC from pin 13 to 10 (ground) 
• +3.0 to S.2V DC from pin 14 to 10 (ground). 

Figure 14-42. Display Connector Voltages 

Are the voltages correct? 
Yes No 

1
1
011 I 

- Power off the system. 
Replace the system board. 

Replace the display. 

14-SO 

I - l 1 

I 0191 

Do all the display controls work properly? 
Yes No 

1
1
020 I 

Replace the display. 

Does the display have a self test? 
Yes No 

1
1
022 I 

Go to Step 026. 

- Activate the display self test. 
Did the display self test complete successfully? 
Yes No 

1
1
0241 

Replace the display. 

Replace the system board. 

., 0261 

Did you receive one short beep durin1·Posn 
Yes No 

1
1
021 I 

- Power off the system. 
Replace the system board. 

Replace the display. 
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MAP 7400: IBM Personal System/2 Display Adapter 8514/A 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • The display attached to the Display Adapter 8414 is failing. 
you suspect a problem with the • The Display Adapter 8514/A is failing . 
display connected to the Display 
Adapter 8514/ A, you were directed 
here by an audible error code, or 
you have a 74XX error code. 

I oo1 I 
If your system has a display attached to the 
system unit (planar) display connector, discon­
nect it now. 
Power off the system unit and the display 
attached to the Display Adapter 8514/A. 

- Set the brightness control to its middle position. 
Set the contrast control to maximum. 
Power on the display attached to the Display 
Adapter 8514/A. 

Is the screen dark (no illumination)? 
Yes No 

~ 
Go to Step 049. 

- Disconnect the display's cable from the Display 
Adapter 8514/A. 

Does the screen appear completely white? 
Yes No 

8 
Go to Step 052. 

Insert the reference diskette in drive A. 
Reconnect the display to the Display Adapter 
8514/A. 
Power on the system unit. 
Note any audio respon:;es during the POST. 

Did you bear one lon1 and two short beeps? 
Yes No 

~ 
Go to Step 055. 

1
1
001 I 

The IBM logo appears. 
Is the picture as expected? 
Yes No 

~ 
Go to Step 058. 

- Press Enter to display the Main Menu. 
Is the picture as expected? 
Yes No 

§J 
Go to Step 058. 

- Hold down Ctr!, then press A. 
The Advanced Diagnostic Menu will appear. 
- Press Enter for "System Checkout." The 

"Installed Devices" list will be displayed. 
Does the Display Adapter 8514/A appear on the list? 
Yes No 

§] 
Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 
If the fault persists, exchange the system 
board. 

- Press Y to confirm that the "Installed Devices" 
list is correct. 

(Step 013 continues) 
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013 (continued) 
- Press Enter for "Test One Time." The 

.. Installed Devices" list will be displayed. 
Move the highlighted line down the menu as far 

. as the test for the Display Adapter 8514/A, and 
press Enter. 

- Press Enter to select "Display Adapter and 
Memory" test. 

Did you receive an error code? 
Yes No 

§J 
Go to Step 028. 

Is the error code 7435? 
Yes No · 

~ 
Go to Step 018. 

The jumper on the auxiliary (storage} part of the 
Display Adapter 8514/A is in the wrong position. 
See Figure 14-43 for details. 

Jumper Link 

A~ • a Extra 

0 ;:::~~~. t:Sa° L:J 
~ ·-·· oc::::J 

B . Extra [=:::J c:::J [S memory c::Jo ~c::::J not 
inotolled c::::J c:::J 

c::::J c::::J 
c::::Jo c::::J 
C:J c::::J 

Dd~~60 
c::::Jo c::::J c::::J c::::J 
c:::::Jo c:::J 
c::::Jo c::::J c::::J c::::J D D 
D 0 D 0 D c::::::J 

I I c::::J 

c:§ 
c::::Jo c::::J 

LEM2907 

Figure 14-43. Jumper Link 

14-52 

• If the Memory Expansion Kit is installed, the 
jumper should be fitted to link the two pins 
shown in A above. 

• If the Memory Expansion Kit is not installed, 
the jumper should be fitted to link the two pins 
shown in B above. 

If the jumper is correct, exchange the Display 
Adapter 8514/A. 

Note: When you exchange this card. if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

~ 
Is the error code 7421, 7422, 7423, 7424, 7425, or 
7427? 
Yes No 

§J 
Go to Step 021. 

Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

§] 
Is the error code 7426? 
Yes No 

1'022 I 
Go to Step 024. 

Exchange the display attached to the Display 
Adapter 8514/A. 
If the fault remains, exchange the Display 
Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

I 024 I 
(Step 024 continues) 
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024 (continued) 
Is the error code 7458 or 7478? 
Yes No 

§J 
Go to Step 027. 

Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if 'the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

I 021 I 
Check that the jumper on the auxiliary (storage) 
part of the Display Adapter 8514/A is in the 
correct position. See Figure 14-43. 
If the jumper is correct, exchange the module on 
the Display Adapter 8514/A auxiliary card that 
corresponds with the error code in Figure 14-44. 

tiju°Lij 
coo~ 
~LI:] 
CDo~CD 

(rr•r ....... Errar ....... 
Code ... Con ... 
JUG J1 1610 .. 
1641 » 1611 27 

1642 n 1612 29 

164J 28 161J n 
7444 zz 1614 24 D 

• :uLP :l • 

~~l p~6~ c::::J 

o:::::iD CI] o:::::J DD 
COal:IJ 
LI:JDLD D::J CD 

16~ 21 1615 Zl 
1641 .. 1611 20 

1647 11 1617 11 

1641 J2 1611 ,, 
1641 14 1611 ,, 
1650 1J 1610 10 

1651 12 1671 • 
1611 • 1672 • 
165J 5 161J 1 

1654 2 16>1 • 
>155 I >175 J 

D D D 0 D DD [:=:::J 

CL] C!CI 
~aC!O 
LJ!:::Jc DD 
&Judd 
~ol:IJ 

LL 

LEX'3125 

Figure 14-44. Display Adapter 8Sl4/A Auxiliary Card 

I 028 I 
The Display Adapter 8514/A Menu is displayed. 
- Move the highlighted line down one line, to 

"Test Pattern(s)," and press Enter. 
Is the picture on the screen stable and readable? 
Yes No 

11029 I 
Exchange the Display Adapter 8514/A. If the 
fault remains, exchange the display attached 
to the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

Is the "1024 x 768" test pattern displayed? 
Yes No 

~ 
Go to Step 033. 

Go to Step 036. 

I 033 I 
Is an IBM Personal System/2 Color Display 8514 
attached to your Display Adapter 8514/A? 
Yes No 

~ 
Go to Step 039. 

Exchange the IBM Personal System/2 Color 
Display 8514. 
If the fault remains, exchange the Display 
Adapter 8514/ A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 
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I 0361 

Is the test pattern correct and the center box blank? 
Yes No 

038 

1'0371 
Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

Press Y and then Enter. (You will not see the 
character "Y" appear on screen.) The 640 x 
480 test pattern will be displayed. 

I 039 I 
ls the test pattern correct and the center box blank? 
Yes No 

1'040 I 
Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

- Press Y and then Enter. (You will not see the 
character "Y" appear on screen.) 

Is the display attached to your Display Adapter 
8514/A a monochrome display? 
Yes No 

~ 
Go to Step 046. 

The 320 x 200 Color Graphics screen displays with 
one gray bar. 
Is the screen correct? 
Yes No 

B 
Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
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I old card and installed in the new card. 

~ 
Go to Step 064. 

I 0461 
The 320 x 200 Color Graphics screen displays with 
four color bars. 
Is the screen correct? 
Yes No 

~ 
Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

Go to Step 064. 

I 0491 
Check the continuity between pin 12 on the 
15-way video connector on the adapter and pin 
10 (ground). 

Is there continuity? 
Yes No 

1
1
oso I 

Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

Exchange the display attached to the Display 
Adapter 8514/A. 

I os2 I 
Is the display's power-on indicator lit? 
Yes No 

j1os3 I 
If the display power cord is detachable, check 
its continuity. If the power cord has conti­
nuity or is not detachable, exchange the 
display attached to the Display Adapter 
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I 8514/A. 

~ 
- Exchange the display attached to the Display 

·Adapter 8514/A. 

I oss j 
Is there a visible screen problem similar to one of the 
examples in Figure 1445? 

Too dim Too wid• Too nanaw 

~ ~ 
Too shot! Shrunk T~t9d 

••• Ch1nges size when 
brighlntu control 
tum9d 

Out ol locu1 

Figure 14-45. Screen Examples 

Yes No 

~ 
Go to Step 007. 

ChlraCtlfl 1hift9d 
leh or right or 
up and down off 
th• display 

LEX431211 

Exchange the display attached to the Display 
Adapter 8514/A. 

~ 
Disconnect the display from the Display 
Adapter 8514/A, and connect it lo the system 
unit (planar) display connector. 

(Step 058 continues) 

058 (continued) 
Is the picture now as expected? 
Yes No 

1
1
059 j 

Go to Step 061. 

Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

I 061 I 
Power off the system unit. 
Remove the Display Adapter 8514/A from the 
system unit. 
Power on. 
Ignore the 165 Setup error message. 
Observe the IBM logo screen and Main Menu. 

Is the picture now as expected? 
Yes No 

1'062 I 
Leave the system in this configuration. There 
is a system VGA failure. Go to MAP 2400: 
System Board Video. When the problem is 
resolved replace the Display Adapter 8514/A 
and its display. 

Exchange the Display Adapter 8514/A. 

Note: When you exchange this card, if the 
Memory Expansion Kit is installed, the extra 
memory modules should be removed from the 
old card and installed in the new card. 

§] 
You have gone through this MAP without solving 
your problem. The following steps may help you to 
find additional audio and visual symptoms. 

Check the entire system for loose or damaged 
connectors. 
Review MAP 0000, the "Start" MAP. 
Select "Log Utilities" in the diagnostic menu to 
start an error log, then select "Run Tests." This 
allows you to operate the system thoroughly to 
identify the symptom. 

(Step 064 continues) 
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064 (continued) 
When you have identifo:d the symplom, go to 
the "Sta~"t" MAP, or the appropriate MAP for 
the symptom. 

If you have followed these procedures and still 
have a problem, seek technical assistance. 
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MAP 14900: Plasma Display Adapter (Type 8573) 

Symptom Explanation Conditions That Could Cause This Symptom 

You have entered this MAP because • The plasma display is failing . 
you suspect a plasma display or • The external display is failing . 
external display problem. • The plasma display power cable is failing . 

• The plasma display signal cable is failing . 

• The external display power cord is failing . 

• The plasma display adapter is failing . 

• The system board is failing . 

Notes: 

1. When an external display is attached. nothing 
can be displayed on the plasma display even if 
the external display power is ofT. 

2. If the auto dim function is working, nothing is 
displayed on the plasma display screen. Press 
the shift key to return to normal operation. 

I oo1 I 
Power ofT the system. 
Disconnect the external display cable from the 
system unit (if attached). 
Insert the reference diskette into Drive A. 
Power on the system. 

Did the POST complete with one long and two short 
beeps? 
Yes No 

~ 
Go to Step 004. 

Replace the plasma display adapter. 
- or -

Go to Step 020. 

I 001 I 
Did the post 14901 error occur? 
Yes No 

!1oos ! 
Go to Step 010. 

Replace the plasma display adapter. 
- or -
If that does not solve the problem. replace the 
system board. 

~ 
Did the Ad,·anced Diagnostics Menu display on the 
plasma display, and is it readable? 
Yes No 

§] 
Go to Step 020. 

012 
If that does not solve the problem, replace the 
system board. Did you observe any obvious problems on the plasma 

display screen? 

~ 
Is the plasma display screen blank? 
Yes No 

~ 
Go to Step 007. 

Yes No 

~ 
Go to Step 015. 

Go to Step 020. 
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Did the plasma display test complete without an 
error? 
Yes No 

~ 
Follow the instructions on the screen. 

Do you suspect the external display problem? 
Yes No 

§J 
If you successfully completed the plasma 
display test and you suspect an intennittent 
problem, start an error log. 

Go to Step 025. 

Measure the continuity on all pins of the plasma 
display signal cable. 

ls there continuity between the pins on the plasma 
display signal cable? 
Yes No 

~ 
Replace the plasma display signal cable. 

Power off the system. 
Remove the plasma power cable at both ends. 
Measure the continuity on all pins of the plasma 
display power cable. 

Is there continuity between the pins on the plasma 
display power cable? 
Yes No 

1'023 I 
Replace the plasma display power cable. 

(Step 024 continues) 
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024 (continued) 
Replace the plasma display. 
- or -
If that does not solve the problem, replace the 
plasma display adapter. 

I 02s I 
Power off the system. 
Connect the external display cable to the system 
unit. 
Set the contrast control of the external display 
to its maximam position (toward the front of 
the display). 
Set the brightnesi. control of the external display 
to its middle position (the control has a detent 
in the middle position. which you can feel if you 
turn the control slowly). 
Ensure that the reference diskette is in Drive A. 
Power on the system. 

Is the screen blank (dark with no image)? 
Yes No 

1'026 I 
Go to Step 034. 

Power ofT the system. 
Disconnect the external display cable from the 
system unit. 
Power on the display. 

Is the screen still dark? 
Yes No 

j102s j 

- Power off the system. 
Replace the plasma display adapter. 
- or -
If that does not solve the problem, replace the 
system board. 

Does the external display have a detachable power 
cord? 
Yes No 

I 1:.:L tho oxtomal dispray. 



[§] 
Does the external display power cord have conti­

nuity? 
Yes No 

11032 I 
Replace the external display power cord. 

Replace the external display. 

I o34 I 
Is an image visible on the display (for example: 

characters, menu, icon)? 
Yes No 

1
1
0351 

Go to Step 041. 

- Advance to the external display test menu in the 

advanced diagnostic tests. 
Does the display have any problems such as jittering, 

rolling, shifting, or out-of-focus characters? 

Yes No 

I~ 
j Go to Step 039. 

~ 
Replace the external display. 

I 0391 

Do all the display controls work properly? 
Yes No 

~ 
Replace the external display. 

Does the external display have a self test? 

Yes No 

§] 
(Step 042 continues) 

b042 (continued) 
Go to Step 046. 

3 

Activate the display self test. If you need 

instructions. refer to the Hard1l'are Mai11te11a11ce 

Reference manual. 
Did the display self test complete successfully? 

Yes No 

B 
Replace the external display. 

Replace the plasma display adapter. 

- or -
If that does not solve the problem, replace the 

system board. 

I 0461 

Did you receive one short beep during POST? 

Yes No 

110471 

- Power off the system. 
Replace the plasma display adapter. 
- or -
If that does not solve the problem, replace the 

system board. 

Replace the external display. 
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Josh1b8 KEY [!!!] - Jump•r op•n 
ElON !Eml - Jump•I"' c loStd I 1100 Plus Port8ble (1Jtgtog_) Comguter 
lOFF---------------

Th• Toshib.i T1100 Plus is .i pol"'t<11bl• p•rson.il comput•I"' 'Which is comp.itibl• 'With th• IBM PC. Most of th• chips <111"'• CMOS 
typ•, so th• po'W•r consumption is v•l"'Y little ( 3.0 'ti) .ind 'W•i9hs only 4.5 K9 (less th.in 10 pounds). 
Th• T 11 00 Plus comes in t'Wo types: 

1. F typ• - Only on• Floppy Disk Dl"'ivt. 
2. F/F type -T'Wo Floppy Disk Ol"'ives. 

Th• Tt 100 Plus is compoStd of <11 Syst•m PCB, K•ybo.ird, LCD (Liquid Cryst.il Oispl.iy), on• or t'Wo 3.5" FOD(s) (Floppy Disk 
Drives), and Po'Wer Supply Unit. Th• LCD c<11n displ.iy 640 x 400 pix•ls in 9r.iphics mod• <11nd 2000 ch.ir.icters in t•xt mod•. 
Th• 3.5'" FDD have c.ipacity of 720 KB. Th• standal"'d m•mol"'y size is 256 KB <11nd it is abl• to •xt•nd up to 640 KB 'With .in 
optional M•mory Cal"'d. Options for th• T1100 Plus .in: 

lnt•l"'nal Options - Memory Card (384 KB), Modem C.il"'d and lnt•l"'fac• Card 
Extel"'nal Options - 1/0 Expansion Box, 5.25" External FOO (stora9• c.ipacity of 360 KB) 

Th• T1100 Plus hu conn•ctol"'s for Color' CRT Display port, RS232 Sel"'ial port and Pl"'inttl"'IFOD Port on th• rur pin•l. 
Th• T1100 Plus is a 8086-baStd systtm 'With an i80C86-2 CPU chip ( hi9h spHd, CMOS, 8086 chip). It runs at a clock 
SpHd of 4.77 MHz 01"' 7 .16 MHz ( 7 .16 MHz at boot-up ). 

To to991, fl"'om Normal SpHd (4.77 MHz) to Tul"'bo SpHd (7.16 MHz), typ• <Control><Alt><Pa9• Up>. 
To to99lt from Tul"'bo SpHd (7.16 MHz) to Nol"'mal SpHd (4.77 MHz), typ• <Contl"'ol><Alt><Pa9• Oo'Wn>. 
To to99l• from inttrnal to •xttl"'nal displ.iy, typ• <Contl"'ol><Alt><End>. 
To to99l• from •xt•l"'nal to inttrnal display, typ• <Control><Alt><Hom•>. 

Th• sy st•m bo.ird has an 80C86-2 CPU chip, no option for math coprocessor, and 2 S'Witches, descl"'ib•d bt lo'W. To test or 
ch•ck syst•m s•tup, run "TEST'" fl"'om Toshibas' MS-Dos. Th• po'W•r supply USH 9 Volts DC, and g•ts it from 2 soul"'ctS: 

1. An AC Adapttl"' 'With 9 V DC output to th• T1100 Plus. Th•I"'• al"• two types of AC Adapttrs -
a) U.S.A. version - input 11 S Volts AC, and b) Europun version - input 230 Volts AC. 

2. A Nick•l-Cadmium (Nicad) b.itt•ry is insid• th• comput•r and is not us.r nplacabl•. Th• batt•ry must b• initially 
ch.irgtd b•fon it is rudy to USt. If th• b.itttry is low, th• "Low Batttl"'y .. LED comes on, th•I"'• is approximat•ly 20 
minutes of po...,tr l•ft in th• b.itt•l"'Y. To ch.irg• th• batttry, conn•ct th• AC Adapt•r to th• 9 Vo1t DC Input port "'itn 
th• po...,tr switch off. Rtmtmbtl"', if th• batttry is compl•ttly dud, th• 
"Low Batttry " LED m.iy not 1i9ht .ind it may tak• mon that 5 minutes of 
chal"'9in9 th• T1100 Plus befol"'t th• comput•r can bt po'W•nd on. 

EXP - lnttrnal Option Exp.insion Port 

AC Adapttr 
(Convert AC to 9 Volt DC) 

~1 Outputl = 

Ltft Sidt 

115 V AC 
or 

230 V AC 
Input 

St - PRT/FDO 
St ltction Switch 

A a 
B CiJ 
Prt a 

A B PIH LCO CONTRAST 

~ m111111111[jJ 
~ HIGH LOW 

Exttrnal Driv• 
or Parall•l Port 

Drive A 

Ol"'ivt B 

LPT1 

52 - Confi9uration DIP Switches 
(must rtmov• cov•r to access) 
S"'itch Description 

1 Al...,ays off D. 
2,3 Sy sttm Bo.ird Mtmory 

23 23 
i:::l:::I 256 KB CD 512 KB 
CEl 384KB m 640KB 

4 Numb•I"' of Floppy Drives 
1 drive - E1 2 drives - 0 

s RS232 Port .ind (optional) 
port for Modtm C.ard 
RS232 Com t , Modtm Com2 - El 
RS232 Com2, Mod•m Com 1 - 0 

6 Systtm Bd. Displ.iy Controller 
Enable - E1 Disablt - 0 

Typ• /F Type F /F lnt•rnal Drives 
lnt•rna l Driv• Top Bottom 

Drive B Dis.ab l•d Drivt B 

Driv• A Drivt A Oisabl•d 

Drive A Drive A Driv• A 
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Toshfba 
I 1200 Portgble (J.AW.P..l Comguter 

Th• Toshiba T1200 is a portabl• p•rsonal comput•r which is compatibl• with th• IBM PC. Host of th• cMps ar• CM' 

JltG3"B· 
1•Z3•i' 

so th• pow•r consumption is v•ry low and w•ighs less than 11 pounds. ~ 
Th• T1200 is composed of a Syst•m PCB, K•yba.rd, LCD {Liquid Crystal Display.>, one 3.S" FDD {Floppy Disk Driv•), Pw•r 
Supply Unit, and a 3.5" HDD (Hard Disk Drive). Th• LCD can display 640 x 400 pix•ls in graphics mode and 2000 charact•rs 
m t•xt mod•. Th• 3 .5" FDD has a capacity of 720 KB, and th• 3 .S" HDD h~s a capacity of 20 MB. Th• standard m•mory sin 
is 1 MB, 640 KB for conventional m•mory. Th• additional 384 KB Ram can b• us.d for Hard Ram (Ram Disk - Driv• D :) or 
Expand•d Memory. These m•mory configurations an Sttup using th• "SETUP12" pr'ogram on i"osMba's MS-Dos. 
Options for th• T1200 include: 

lnt•rnal Options - Modem Card 
Ext•rnal Options - 1/0 Expansion Chasis, 5.25" Ext•mal FDD (storag• capacity of 360 KB), Num•ric Ktypad, PC Floppy 

Link (allows th• uSt of on• of tht 5.25" diskttt• drives of an· IBM PC, ><Tor AT with th• T1200) 
Tht T1200 has conn•ctors for Color ROB and Compositt Exttrnal Displays, RS232 Serial port, Parall•l Print•r Port, 
Ext•rnal Floppy Driv• Port, and Num•ric K•ypad. Th• T1200 is an 8086-baStd computtr, using an iBOCS6-1 CPU Chip 
(high spud, CMOS, 8086 cMp) with a clock spHd of 4.77 MHz and 9.54 MHz (9.54 MHz at boot-up). 

To togg·e from Normal SpHd (4.77 MHz) to Turbo SpHd (9.54 MHz), typ• <Control><Alt><Page Up>. 
To togg'• from Turbo SpHd (9.54 MHz) to Normal SpHd (4.77 MHz), type <Control><Alt><Pagt Down>. 
To toggl• from int•rnal to txternal display, typ• <Control><Alt><End>. 
To toggl• from txt•rnal to internal display, type <Control><Alt><Home>. 

To configurt systtm setup, run the program "SETUP12", and to test the T1200, run the program "TEST12". 
Th• pow•r supply ustS only 12 Volts DC. It rtc•ives its poww from on• of two sources: 

1. A Universal AC Adapt•r to supply 12 Volts DC to th• T1200. It can acc•pt AC Voltag• b•twHn 90 and 264. 
This Univ•rsal AC Adapt•r is COIT.patibl• with U.S. (110 v AC) and EUr'OpHn (220 v AC) Curr•nt. 

2. A User-R•placablt rtchargablt Nicktl-Cadmium (Nicad) Batttry whtn fully chargtd can powtr th• syst•m for up to 7 
hours. To chargt tht batttry, coM•ct th• AC Adapt•r to th• 12 Volt DC Input port with th• pow•r switch off- a full 
chargt may tak• 6 to 8 hours. A charg• indic.ator light t•lls you whtn th• battery is charging (RED) or whtn th• batttry 
is fully chargtd COREEN) while th• AC Adapttr is conn•cted. Thtn is anoth•r LEP, the "Low Battery " light, locat•~ -
th• upp•r right sidt of the k~board, that flashes or glows wh•n th• batttritS g•t low, and thert is also an audiblt) 
batt•ry alarm. If tMs happens, thert may bt two to nint minutes of batt•ry powtr' l•ft. Wh•ntver tht batttry 
nmoved, or to SH th• approximatt amount ofpow•r l•ft in th• batt•ry, typ• <FN><Sys Req> to SH a Pop-Up\. ..._ 

A:B:DIS Ext•rna 1 Drive 
Svitch (EXT FOO Port) 

Ltft Sidt A cm Driv~ A 

B a Drive B 

Dis me Oisabl•d 
Cold Soot,_ 

r 

~ 
1 RESET ft I DIS LCD COr!TRftST 

I I I I 

1 o I me IJ 1111111111111m l 
' 

l-\ 25 

lnt•rnal 3.5" 
Floppy Drive 

Drive B 

Drive A 

Drive A 

U · 1 AC Adapter nwtrsa 
(Convert AC to 1 

Output: 
12 Volts DC 

? 111111111 

~ 

Sl 
...I 

/' 

2 Volt DC) 
Input: 
90 - 264 V AC 

111111 cf 



KEV 
CJ ON 

m l!l [!] - Jump•r op•n • • a -Jump•r c los.d 

Toshib8 
T31 oo Portable (Lagtog.) Comguter 

.J"G3"8 
1•U•8 

;-Th• Toshiba T3100 is a portabl• p•rsonal comput•r which is compatibl• with IBM PC. Most of th• IC chips ar• CMOS typ•, ·· th• pow•r consumption is very littl• ( 15 W). Th• T31 00 sy st•m has th• following two ty p.s: 1. F /F typ• - Two Floppy Disk Drives · 
2. F/H-10 typ• - On• Floppy Disk Orin and on• 10 MB Hard Disk Driv•. 3. F /H-20 typ• - On• Floppy Disk.Drive and on• 20 MB Hard Disk Orin. Th• T3100 is compos.d of a Syst•m PCB, K•yboard, Plasma Display, Pow•r SuppllJ Unit, Can, 3.s· FOO (Floppy Disk Drive) and for th• F/H typ.s, a 3.5" HOO (Hard Disk Drive). Th• Plasma Display can display 640 x 400yix•ls in graphic mod• and 2000 charact•rs in charact•r mod•. Th• 3.5· FOO has a capacity of 720 KB. Th• 3.s· HOO hua capacity of 10 or 20 MB . . __ Th• sbndard m•mory siz• is 640 KB and it is abl• to •><t•nd up to 2 MB with an optional M•mory C.ard. lnt•rnal Options - M•mory Card (2 MB), Mod•m Card and lnt•rfac• Card Ext•rnal Options - 1/0 Expansion Box, 5.25" Ext•rnal FOO (storag• capacity of 360 KB) Th• T3100 has conn•ctors for Color CRT Display port, RS232C S•rial port and Print•r/FDD port on th• rur pan•l. Th• T3100 is an 80286-bas.d syst•m, with a clock spHd of 4.77 MHz or 7 .16 MHz in turbo mod•. Th• syst•m at boot-up automaticalllJ runs at 7.16 MHz. 

· To to99l• from Normal SpHd (4.77 MHz:) to Turbo SpHd (7.16 MHz:), typ• <Control><Alt><Pag• Up>. To to99l• from Turbo SpHd (7.16 MHz:) to Normal SpHd (4.77 MHz:), typ• <Control><Alt><Pag• Down>. To toggl• from int•rnal to •Xttrnal display, typ• <Control><Alt><End>. To toggl• from •xt•rnal to int•rnal display, typ• <Control><Alt><Hom•>. To ttSt th• Toshiba T3100, run th• program "TESTCE .. from Toshiba's MS-Dos 3.2. Mak• sur• th• Voltag• is nt corr•ctly on th• powtr suppllJ, •ith•r 115 Volts for U.S., or 230 Voltsf'or Europe . 

..,. 

Switch Block ( + dtfault - all off) 
1 ON North Europun Font 

OFF +Normal Font 
2 ON 512 KB Ram 

OFF + 640 KB Ram 
3 ON Disabl• int•rnal CRTC 

OFF + En ab lt inttrna 1 CRTC 
4 ON Print•r Port for Input/Output 

OFF + Printtr Port for Printtr Port 
S ON Plasma displalJ font doubl• dots 

OFF + Plasma dis1>la1J font single dot 
6 ON Comm Port Addr.ss ' 2F A ' 

OFF + Comm Port Addrtss ' 3F' A ' 

L Handl•/Stand 
AC Input Pow•r 

AC AC PRT /FOO 1/0 Port 230 115 

~~$ ~w UI '.'C 

. [] [] : 

PRT/FDD Ext•rna 1 Drive lnt•rnal 
S•l•ctfon Switch or Parallel Port Drive 

A 

1\1 
Driv• A Drive B 

B Drive B Driv• A 
Prt LPT1 Drive A 

l-12-(u 



NORTHSTAR DIMENSION HARD DRIVE PROCEDURES 

1.) EITHER ASK.THE CUSTOMER OR IF POSSIBLE BRING UP THE DIMENSION TO SEE IF THEY ARE USING NOVELL NETWARE SOFTWARE. IF THE SYSTEM IS BOOTABLE THE FIRST SCREEN ON THE WORKSTATION WILL TELL YOU IF IT IS NOVELL. 

2.) IF THE SYSTEM IS NOVELL TO RUN THE DIAGNOSTICS YOU MUST DISCONNECT THE HARD DRIVE. (NOTE! THIS IS ONLY APPLICABLE WHEN YOU USE NORTHSTAR DIMENSION SEAViCE DISKETTE #1.) THE NOVELL SOFTWARE WILL NOT LET YOU BOOT FROM THE FLOPPY DRIVE. 

3.) IF THE SYSTEM IS NOT NOVELL THEN YOU CAN BOOT THE SYSTEM UP WITH NORTHSTAR DIMENSION SERVICE DISKETTE #1. THIS DISKETTE IS FOR THE CENTRAL BOARO AND WORKSTATION CHECKOUT, NOT FOR THE HARD ORIVE. TO TEST OUT THE HARD DRIVE IT IS BEST TO AUN THE CUSTOMERS SOFTWARE IF IT IS ACCESSIBLE. HAVE THE CUSTOMER RUN A PROGRAM AND. ALSO AUN CHKDSK IF POSSIBLE. THE NORTHSTAR OIAGNOSTICS FDR THE HARD DRIVE ARE fil:!:. DESTRUCTIVE (SERVICE DISKETTE #2), SD USE THEM AS A LAST RESORT. 

4.) IF THE SYSTEM WILL NOT BOOT OFF THE HARO DRIVE, BUT WILL OFF THE FLOPPY, LOAD DOS FROM THE FLOPPY AND THEN TRY TD ACCESS THE HARO DRIVE. THIS IS TO CHECK ANO SEE WHAT IS ACCESSIBLE FOR THREE REASONS} 
At.IN CASE THE CUSTOMER WANTS TO RETRIEVE ANY DATA. 

A2.TO.SEE IF YOU CAN GET TO THE HARD DRIVE. 
IT'S POSSIBLE YOU MAY HAVE A BAD CENTRAL BOARD (THE HARO DRIVE CONTROLLER IS ON THIS BOARD.) ALWAYS TRY ANOTHER CENTRAL BOARD BEFORE REFORMATTING OR REPLACING A HARO ORIVE. THIS WILL SAVE TIME ANO THE CUSTOMERS DATA IF THEY ARE NOT BACKED UP. HOWEVER IF THE CUSTOMER IS BACKED UP ANO YOU DO NOT HAPPEN TO HAVE A CENTRAL BOARD WITH YOU, USE YOUR OWN JUDGEMENT. ALSO DON'T FORGET TO CHECK THE HARO DRIVE CABLES FOR SEATING. 

A3.IT MAY BE ONLY ONE DR MORE PARTITIONS THAT ARE UNACCESSIBLE. IF THIS IS THE CASE THEN YOU COULD POSSIBLY GO IN A~D RE-FORMAT ONLY THOSE PARTITIONS. 

\.-\21 

TO 00 THIS JUST TYPE IN FORMAT <d>, INDICATING WHICH LOGICAL DRIVE PARTITION. THIS SOMETIMES DOES THE TRICK AND ALL THE CUSTOMER HAS TO DO IS RE-INSTALL THE PROGRAMS OR DATA BACK ONTO THOSE PARTITIONS. HOWEVER IF THERE IS AN ERROR IN FORMATTING, THEN YOU WILL HAVE TO 00 A LOW LEVEL FORMAT ON THE ENTIRE DRIVE. TO DD THIS, (SEE STEPS). 



STEP 5) INSTALLING A NEW HARD DRIVE 
OR PERFORMING LOW LEVEL 

FORMAT ON EXISTING DRIVE 

A) WHETHER YOU ARE DOING A LOW LEVEL FORMAT ON A EXISTING DRIVE 
OR INSTALLING A NEW VIRGIN HARO DRIVE YOU MUST FOLLOW THE SAME 
STEPS AS FOLLOWS. 
LOAD NORTHSTAR DOS FROM THE FLOPPY DRIVE. (NOTE! MUST BE DISKETTE 
#1 OF 4 ) . 

8) REMOVE THIS DISKETTE ANO INSERT THE NORTHSTAR SERVICE DISKETTE 
#2. 

C) TYPE OISKTOOL <CR> 

D) SELECT OPTION TO FORMAT HARO DRIVE. 

E) SELECT HARO DRIVE TYPE AND ADO IN ANY BAO TRACKS WRITTEN ON 
THE FLAW MAP STICKER (LOCATED ON THE TOP OF THE HARO DRIVE). 

F) AFTER HARO DRIVE HAS BEEN FORMATTED SUCCESSFULLY, REBOOT THE 
DIMENSION WITH NORTHSTAR DOS DISKETTE 1 OF 4. 

G) LOG IN AS FOLLOWS! USERNAMEI MANAGER PASSWORD! PASSWORD 

H) TYPE MANAGER ON <CR> 

I) TYPE SETUP <CA> 

J) FOLLOW THE INSTRUCTIONS, IT WILL GO IN ANO CREATE PARTITION 
ZERO AND ONE. IT WILL ASK YOU TO KEEP INSERTING DISKETTES 
PERIODICALLY, UNTIL ALL FOUR OF THE SET HAVE BEEN LOADED. 

K) NOW REBOOT THE DIMENSION WITHOUT A DISKETTE ANO IT SHOULD LOAD 
OFF THE HARO DRIVE. LOG IN THE SAME AS ABOVE. 

L) TYPE MANAGER ON <CR> 

M) TYPE MAINT <CR> 

N) SELECT CREATE PARTITIONS FIRST (USE CUSTOMERS WORKSHEET FOR 
PARTITION SIZE, AND WHETHER THE PARTITION IS PUBLIC,PERSONAL, OR 
SHARED.) ALL THIS DOES IS CREATE ALL THE PARTITIONS TO BE USED, 
THEN YOU SELECT WHO CAN USE WHAT PARTITION. 

0) AFTER RETURNING TO MAIN MENU SELECT ADO USERS (USE WORKSHEET). 

P) NEXT SELECT ADD PAINTERS (USE WORKSHEET). 

Q) EXIT THE MAINTENANCE PROGRAM AND TYPE FORMAT <d> FOR EACH 
PARTITION, (EXCEPT C DRIVE, IT'S ALREADY FORMATTED). THIS 
COMPLETES THE INSTALL, NOW HAVE CUSTOMER RESTORE THEIR FILES. 

l-12..'6 





Memory Address Switches - Revision E Board 

IIO INSTRUCTIONS 

j_ w;fh(1) Uf.A,.\. 
BANK J (~tD SWITCHING 
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CHAPTER 3 

IRSDLLIRG 'DIB DI-OP BOIUlDS 

Iatrodactioa Thia chapter describes the atep-by-atep procedure 
for installing the 8/16 BRZ-OP board&. To inatall ·the boards yous 

1. Configure the BRZ-OP boarda to set correct 
addreaaea and install each board~ i'he board 
address is composed of two hexadecimal digits: 

- i'he upper digit (awi.tches 1-4) represents the 
board types 2 • UPS board · 

· · 4 • DPl& board 
7 • OPS board uaed aa Background 

Batch (see Chapter 4). 

- i'he lover digit (awitcbea 5-7) identifies a 
particular boards first, second, etc. 

- nie lowest-order digit (•witch 8) i• alway• 
set open (•1•) for normal operation (the 
•witch is set closed· to invoke a apecial 
•ervice diagnostic). This gives the low-order 
address digit odd numberings 1, 3, 5, etc. 

2. Install any l84K boards. 

3. Connect the BIZ-DP boards by installing the 
aaaociated TIO boards and cables. 

4. Connect the CRT terminals. 



IBSTALLillG 'IBB IUtS-UP BOARDS 
Configure DI-DP 8oarc1a 

Procec1ure1 COD.figure the m-u·aoaru 

1. Remove each IRZ-OP board from it• protective·cover, locate the addrea1 •witches, and u•e a •mall pointed tool to ••t the fir•t four avitche• •• ahovn below. 
.,. 

12345878 

~~~~DODD 
-CJIEN- -<RN-

(0010zzzz) (OlOOzux) 

.-> . 
• 

I~. -/J I w 
JIOTB1 The figure at the left 
abov• a •••Pl• DIP avitcb •ettlng, vlth dark areas (a• 
in the figure• above) puahed 
in. 

• 

/-132-



Procedure 

2. Set addreaa avitcbea 
5, a, and 7 on eacb 
BJll-OP board aa 
follova: 

The f irat board 
(azzzOOOz) 

The aecond board 
(:szzzOOlz) 

· The third board 
(zxzxOlO:s) 

ft• f oartb board 
(xzzxOllz) 

. 
'l'he f lfth board 

(nzzlOOz) 

DSTALLDIG 'IBB DJ-DP BOARDS 
(cont.) CODflgare IDl&-OP Boards 

12345878 

0000~~~0 
-CJIEN-

12345878 

0000[][]~0 
-CJIEN-

12345178 

0000[]~[]0 
-CJIEN-

12345178 

0000~~00 
-CJIEN-

" 12345178 

0000~[][]0 ~ ·i,; -CJIEN-

-> 

\ -q.) 
• 



IJISTALLil!IG '!BB BRl-OP BOARDS 
CoD.figuEe .BRS-OP Boar:da (cont.) 

'.l'be •iztb board 
(zzzalOlzJ .. 

'the aeventh board 
(zzzzllOzJ 

The eighth board 
(zzzzlllzJ 

3. Set the 8th addre•• 
switch to OPEN. Thi• 
allowa the BRZ-OP 
board to operate in 
it• atandard aode. 

1"2345878 

00000~00 
-CFEN-

12345878 

000000~0 
-CFEN-

12345878 

00000000 
-~-

-a:iellf-

(zzzzzzl) 

Bote1 Thia awitcb i• ••t to CLOSED to invoke the apecial Diagnoatic• environment. ror thi• aode, ••• tbe 8/1& Technical Jl&Dual. 

-> 
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(cont. ) COllPIGURDG '!BB BOJUIOJI aoTllDBOARD 

~rocedare 

6. Use the illustration• 
at the right to 
locate ana correctly 
set ·the awitchea and 
jumper plugs. 

o Sl/S2 select 64X 
RAM with zaoo­
nrr (bez) de­
selected for the 
Boot PROM and 
floppy drive 
controller. 

o JP1/JP2 cauae the 
BRAM board aemory 
to alway• be 
•elected on 
system reset. 

o JP3 causes aemory 
parity to be 
vectored to Vector 
Interrupt 5. 

... _ 

-

=-= -nn-

11 82 

1~~~~~~~hll l~~i;ii;i~~~~1 

J:Pl 

• 

• 

JP3 

1:1 :I :1:1:1 :I :1:1 :I 
o 2a4ae1 a e 

--> 
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C3 PLOP" Diii! ALIGNMENT llOUTN 

The Ooppy dtH .,..........,, ptogram r•aident w. lhe ,....,.. "'°'"'°'. Followtng • C. IM prompt will Man•. w.pun'"I ari A wt11 ent•,. rou •n10 lhe 81'9nmMI rou1tne. TM ICIMn wtll dtipfly U..110 reg•11ef, lloppy daal reg11ter, Ind I lracll. lnchc•IOf. The lollow1ng charec1er1 c:OnlrOI tM d.O 1,alem; 

D Change Mlec:ltld drive 
H Chongo-lodlMlld 
I Slep Ned m one Uacll 
0 Step head out une 1rKk 
• W Ae.cUwrt1e '"'on Hlecleef drl\l'I, head ano 1r1cll 
Q E•ll IO MINI MON I QUIT RIW lftl, re1urn 10 ALIGN 

loaol MINI MOH to LOAD SYSTEM) 

To-1tlMltrlClc-111""'8rlly.111plMlld-1oph~trockDOonyl_tlMl....,,.1orhlo-llly-3l0<clfi .. 11locloon llNWngeO. 

NOTI 

-"""'- wtll -11- -r typo11•0fl on 11t1u111. 

C4 KEYIOAllD 11011 

TM currenl , ...... lleyboMd ROM !a ,., .... f. wNcft hU MICrUMd cunot •UPOnM- 8e aure IG note"" cual0mef"1 teWlllOft wheft roploclng lht-on PCB. 0..-roptKoon F-on3. torllMI cu11-rwlll lolt 11M1t11il oyolltll ii running-. Aloo. N llMlcu.._ hll1 rev1eaon E, be aur1 to aM M rewtalon F .. Haired. 
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Te~hTa~k 
NORTHSTAR 
SECTION IV. HARD DISK 

7 HARD DISK SKIP TABLE (BAD SPOT) · 

Sor bu.., 
Service• 

'1,' 1 '. • ·~ -~ 

Skip or bad spot tables are listed when diagnostics are run to Indicate drive condition. Please.note that 1111~ 111.1 ~·11111m 
quantity of skiPS allowed is 16, less than 1'4 capacity, and drives should not be replaced for any quantity less. 

Originator: Ed Ellefsen 1, I'· .::3 

8 HD-5 SERVICE HINTS 

Be aware that the HD-5 drive does not travel well and therefore must be stored and shipped in factory a ppr ovclJ h· 1• "' 

All five 1/4 HD units must be Installed in the system cabinet In place of the usual floppy; remote enclosures arc not 
factory authorized or supported. 

Power supplies In the older Advantages are marginal for supporting the HD units and should be checked carefully when 
troubleshooting HD errors. 

Advantage HD-5 installations should include a cardboard insulator, nylon washers for the mounting screws, a tin ~hil!ld, 
and a ground lead from shield to drive. The drive needs to be shielded, and drive/shield needs lo be insulated from the 
drive mounting tower. 

Originator: Ed Ellefsen 4/15/83 

------
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TechTa~k 
NORTHSTAR 
SECTION IV. HARD DISK 

NAllD DlllC 11111011 C-1 

MFDOS llESULT CODH 

CODE IYMIOL MEANING 
I MFS ... F lyllC nel •au• z .. FCRC enc ..... 
J MFVrv Y•• Uy cn•Hl'lft .,, ... • MFNIP Or••• ar dltk .. 11 nDI 1w1111111t 
I MFOMM O.n111r mltmllch., r11d"' ••llr • MFWRP All•mlll lo_ .. , ... ll••IHlld dl1kll .. 
1 MFCC>C Cnnl•Dl·C d1l1<ltd Ir- lermlnll • MFIOW llletll ull to ONRIT • MFIO... 1111 .. 1 d•I•• nu-

IO MFIOA lllo .. I dlslr acld•nt 
II MFITL llle .. I lr1ntl• ltntllt 
II MFIOC lllepl c-...-10 DCOM 

"LI llANAGKll MESIAGI CODES 

CODI IYMIOL MEANING 

• P.IC'K Oper1llortokw 
I ., .. ,.,£ Atrnunl rool -111¥ 

~I ......... Allt11•rt lo cr11ll ...,.lcll• 411reclarr 
21 • •·•t.1L Olrnlorw luH 
IJ 1.IL•fND U.lc""" directorw •Irr lountl z• MOB AO llff dlreclorr •'•uclur1 
H MOFNF Fiie - 1t1tt I_,_ In directory 
H MFANf Account ,,.,,,. nol IOUltd In tllreclarr 
Z7 MC ADS C1n't 1lloul1 1oqunlld disk•-• 
II MOFUL °"" Fiii '''* lul1c111't DPH 111• 
21 MOAVL Enl•r ......... In lhl °"'" Fiie Tlllle ,. MILON 11 ..... tltclrnll n-
JI MILF'lt ....... lll•n•-
JZ MILAN IH1111 accaunt HI-
u MILUN ............ 1-llt• ,, MILIO lll•t•• accounl ID.,........ 
u MWRP All111111t lo wrll1 on w1ll•·1HOl1Clld 1111 ,. M~EP AU.,npl lo deltll I dll1ll·ptol1Clff 1111 
J1 MllDEP All1mpl lo ....... I d"'l•·P•OIHlld account 
ll MCCPF Allt ...... lo ClllHfl I IHOIKlld lltld In Fllld ........ ,, MPlloRA P .. 1 .... 111 lnw1lld or out ol ,.,. 
•O MF'RT ·-·opor •••• , ... -lllld .. MFNO Fiie rool -n1•-1111 •-lr•d u MFOl'N Fiie -"•-nff I .. r.,.ulrM u MF'l\IL 0.11or1l l1lluro, usulllW lndlc1l111t1rdw•1 Mllluncllarl 

" MEOLA End ol lhl will! ,., .. ,.,.. 1111e• 

" MEOL E•NI ol lill wllh no .. .,,.,,.. IPK• 
II f.111 MR llle .. I Fii• .....,.., 11qu111 ., MFZNZ FHP. 161• not 1 ... 0 •• Mlr7. ,., ............ ., ME or E11d ol 111• ••Kllld durln1 d•I• lr1nsler 
50 Ml'F.01' Tr1n•I• 1110.,.lld brtyontl inti ol 111• 
51 MMl'MP ~"'°'Y prnlecl wlol1I-
u MUNl'U Unllnol-•rtdUll 
SJ MNVI O!Nt•I""' not yol .....,.._,,lorl 
5• Mruo Filo noulllply OPOnld 
55 MOL.RE Di•lf .. _. revl1lon ••• 
5' MO...SL Ori•• I_, .................. 
51 M~SS Ofl•• ,,,. .......... c .... , ... 

IOJ MIH.trrtO llulf" ••ror 
10• MMlrLS '''"'""' ..... ,.. ... IDS MSllOR PLL IJftC •tar Oii reH 

51~ I I.I 

•' 

CONTl!"UEO-

i 
CODE SYMIOL 

IOI 
101 
IOI 
IOI 
110 
Ill 
112 
IU ... 
Ill ... 
111 
Ill 
lit 
110 
IZI 
IH 
IU 
12' 
125 
121 
111 

MROFL 
MACER 
MVCRCE 
MVOATE 
MUCRt:E 
MROSHE 
MFWSOR 
MOWRTE 
MCNTFL 
MILLD" 
MHOCRC 
MCYLER 
MOSLER 
MOE RDS 
MIAORV 
MTSHDR 
MDRDFL 
MCNFTS 
MDWNR 
MCNPlt 
MllHACC 
MONROY 

2 HD·ll INIPECJION 

Mt:AltlNG 

F 1Hur1 lo lor1111I drl•• 
Ori•• •"•' dUtlnt comm- .. ecullon 
CRC •nor durlnt •t1llW 
Con•P1t• '"°' In dill dUdnt ..... , 
0111 c nc 1uor 
CACtr1oron111d ... lorlltMtr 
f1M1nd wront 11rtar durlr11 •Hd or verify 
Wtll• Uftllll or •11-1 lo w•ll• on proltcl•d cyllnmr n .... ,... ... 111,.11.,, w111 .. , 111 "' c ... ,, .. ,., 
....... dl\klddrl\I 
C RC error In Mldtr durlnt -lllon ..,lfr °''" "" -ont cyllndtr 
tl•ld llltcl ..... 
0rlWI Iller durlnt Meir 
OrlWI numlMr loo bit 
T11 .. I MClor 1111 CRC error In "lldlr 
F1llur1 In drln llld tlHlronlcl c ... ·1 llnd ..... 1 , .. ,., 
Ori••'"""' nnl .,.o1y ellor c--d lllrlld 
Conllolt" nol lh••• 
Drive nol re1dy lor commend 
Orlw• nDI •Hdr - aul •' IP"d 

·.· 
4/15/llJ 

CllHlr •• llllytlcll -11on1 '"' llgllt Ill ond checll -• •-•llon1 In p1rlkul1r lor ovorh11lln9. II llurn••I co-lorl •• 1-d, replKI llllm, Tiiiy CIR not IM relormM lor I perm1n1nl II•. Also Chu~ Mlll"t ol r1l1y un~t• 
WllldUnll, 

A .. - ....................... .,._, .._ •• CIUMd .. ,. I .. _collar on ........... "''" • .,. .. lh• llr•k•. 

II.,."'"• llllCll, 11•1-llor lllDWI. -• •nd clllclr lhl llrllc• ldtutlmonl. 

Tiie llldl aut lre11111111111ln ••-•or-. whir• I...,, co-I lo lhl colll, "'"'only 111twl1l•d1nd nol sold•red. 

NEVADA BO 

I lwlldl Mock II, ll·lcloMd11n 011t•1011H. T1t11111ec11112 ltrln/llelor. 

New PROM 11111 All, Alt lllould IM nwlrld llH0.002 Ind 2391&«12, re1pecllW1lr. AllD 110 M1r1 th1l llC n1lwork 
II ln1l1ll1d 11 -•••lrn1l1ly 1oc1llon A5. 

IC It loc1llarl AU tllould not Ill Tl or 145001 II lllould IM UOO. 

CONTllOLLEll 

Thi HUH IC'I It loullonl ID, IE, lB. 4E, 50, 1nd ID 1h0Uld nal llt Tl (T .. 11 ln1lr-l1I. AllO, loullon JD 
lllould nol Ill Tl or 74500 llUI lllould Ill 1•00. Thi IOW rnl•lor ne•l lo 1111 hHl tlnlr Should IM 10 °""''' .. ,,.. torloo• 
........ - ••• 1 ...... 

DIK-1 1/0 ulJln lrom conlrollor - ..... ~ Pl pin I lar .J.I walll mltrl111um1 II loo low, Ille SIP resi1lor PKkl 
••r Ill ltrslllled lllckw.,ds (lhl 1rl-rlr 11 lncorrecll. 

If the I- llleRI - lho lr1P1IDr""' lllow, IUIPICI lh1 lr1R1lorrner, 

CABLES 

Tiie 1/0 ~ .. ~ _., nol llo ntDr• ll11n :ro 11111 ... , 111d lllould llo IHDP•IY lh .. ld•d. 

1v.1 



.... 
~ 0 L I - . 

~ ! 9 ~ 

!I 
COMPAQ SERVICE 

I I 
QUICK REFERENCE GUIDE . ~ • -

~ ·!I -
L !I -
l. !I -
l. !I -

·~ •• -· 

•• ~ -
•• ~ -
•· - . ii 

11 ~ -
I· ~ -
I !II -
•· ~ -
• !II £'DIHPAQ -November 1989 Part No. 107315-008 .. ~ -



( - I 1 l 



(c• Copyright 1989 by Compaq Computer 
Corporation 

All rights are reserved. Printed in U.S.A. 

COMPAQ, DESKPRO, Registered United States Patent and 
Trademark Office. 

Product names mentioned herein may be trademarks and/or 
registered trademarks of other companies. 

COMPAQ COMPUTER CORPORATION SHALL NOT BE LIABLE 
FOR TECHNICAL OR EDITORIAL ERRORS OR OMISSIONS CON­
TAINED HEREIN; NOR FOR INCIDENTAL OR CONSEQUENTIAL 
DAMAGES RES UL TING FROM THE FURNISHING, PERFOR­
MANCE, OR USE OF THIS MATERIAL. 

COMPAQ SERVICE QUICK REFERENCE GUIDE 

Eighth Edition (November 1989} 

Guide Number 107315-008 

The numbers listed next to board names and ROM revisions are 
for identification only and can be found somewhere on the board 
or ROM. Do not use these numbers to order spare parts. 

NOTE 

Throughout this document, numbers under the PAGE heading In­
dicate the page(s) where board jumper/switch settings are found. 
An X under this heading indicates no jumper/switch settings on 
the board, but jumper/switch settings may be required on another 
board. 
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INDEX INDEX MEMORY I! ~ MEMORY 

-- BOARDINOEX BOARD INDEX 
I MEMORY BOARDScSMODULES II! ~ MEMORY BOARDS~MODULES (Cont'd) - (In Assy No. rder) (In Assy o. Order) ~. 

l • Board/Module 
Spare II! ~ Board/Module 

Spara 
Assy No. Part No. Used In Page Ass~No. Part No. Used In Page 

System Memory 000130 102710-001 OESKPR0~-8 60 1 MB 32-Bil Memory 000960 112518-001 DESKPRO 386/20e x 
System Memory 000178 102710-001 DESKPRO 286-8 60 R ~ 4 MB 32-Bit Memory 000963 112517-00f DESKPRO 386/20e x 
512/2048 KB Mem Ewp 000307 105033-001 PORTABLE 286 121 1 MB 16-MHz Mem Ewp 000966 112522-001 DESKPRO 386s x 

PORTABLE II 

~ 
~ 4 MB 16-MHz Mem Exp 000969 112521-001 DESKPRO 386s x 

OESKPRO 286-8 1 MB Memory Module 000981 113225-001 DESKPRO 286e x 
DESKPRO 286-12 112519-001 DESKPRO 386s 

512/2048 KB Mem Exp 000308 105033-001 PORTAntE 286 121 

~ ~ 
113225-001 DESKPRO 386/20 

PORTAnLEll 113225-001 DESKPRO 386/20e 
DESKPllO 286-8 113225-001 DESKPRO 386/25 
OESKPRO 286-12 

I! 
~ 4 MB Memory Module 000993 113226-001 OESKPAO 286e x 

512/1536 KB Mem Exp 000330 104176-001 PORTABLE II x• 112520-001 DESKPAO 386s 
System Memory 000382 102710-001 DESKPRO 286-8 60 113226-001 OESKPRO 386/20 
32-B•I System Memory 0004f3 f08059001 DESKPR0386 82 

~ ~ 
113226-001 OESKPRO 386/20e 

1-:> MB 3:>-Bit Mem Exp 000450 10BOIJ2001 DESKPRO 386 82 113226-001 DESKPRO 386/25 
0 5-2 MB 16-Blf 000458 108138-001 DESKPR0386 82 1 MB Memory Module 001076-001/ 113225-001 DESKPRO 386/20 x 
4 8 MR 3? Bot Mem Exp 000459 100083 OOt OESKl'RO 386 82 R ~ 002/003/004/ DESKPRO 386/20e 
Memory Expansion 000543 107378-001 PORTABLE Ill 34 005/006/007 / DESKPRO 386/25 
5f2 KB Memory Module 000576 107687-001 PORTABLE 386 x 008 
1-2 MB Memory EKp 000579 107686-001 PORTABLE 386 x I! ~ 1 MB Memory Module 001076-003/ 112519-001 DESKPRO 386s x 
4 MB Memory Exp 000582 107688-001 PORTABLE 386 x 004/007i008 
4 MB Memory Ext 000585 107685-001 PORTABLE 386 x 1 MB System Memory 001103 113224-001 DESKPRO 386/20 x 
Expanded Memory 0007f8 107805 001 PORTAlltE 111 34 ~ .j 4 MB Memory Module 

DESKPRO 386/25 
1 MB System Memory 000752 113224-001 DESKPRO 386/20 x 001142-00f/ 113226-001 DESKPRO 286e x 

DESKPRO 386/25 002 DESKPRO 386/20 
4 MD Memory Module 000758 I f3226-00t DF.SKPl10 286e x II! ~ DESKPRO 386/20e 

OESKPRO 386/20 DESKPRO 386/25 
DESKPRO 386/20e 

R 
4 MB Memory Module 001142-002 , 12520-001 DESKPRO 386s x 

DESKPl10 386/25 .,! 1 MB Memory Module OOt f51-001 113225-00f OESKPRO 386/20 x 
1 MB Memory Module 000762 113225-001 DESKPRO 286e x OESKPRO 386/20e 

OESKPRO 386/20 

I! ~ 1 MB Memory Module 
DESKPRO 386/25 

DfSKPRO 386/20e 001151-002 112519-001 DESKPRO 386s x 
DESKPJIO 386/25 

4 MO System Mernory 000765 113222-001 OESKPRO 386/:>0 x R .!t 
Continued 

OESKPAO 386/25 
1 MB Memory 000857 110357-001 SLT/286 x 
• 5.,.,,, h ~,.11,ngs (VI \VS.IPrn hua•d mut;I f.t11 r h.1m1t"'t for ;11i1ht11w-.al memory ~ .! 

Contmued 

~ ~ 

I! -~ 

2 
3 



INDEX 
MEMORY 

BOARD INDEX 
MEMORY BOARDS/MODULES (Cont'd) 

(In Assy No. Order) 

B()ard/_~~~~I~ ... 
4 Mil MPmory Mor1ula 

4 MR Memory Module 
1 MB 16-Bit Mem Exp 

Spare 
. __ Assy ~o. Part No. 

(1011fJI.; 001: 11:i;.o?fi 001 
002 

UF.SKPAO ;>86e 
DESKPRO 386/20 
DfSKPRO 386/20e 
OESKPRO 386/25 

001166-002 112!i?O 001 OESKPRO :lASs 
001244 

4 MR 16-Bit Mem fxp 001247 
1t7471001 DESKPRO 286e 
117470 001 DESKPRO 286e 
115184 001 OESKPR0386/33 '2 MB Memory Module 001250 

1 Mn Memory Module 

1 MB Memory Module 

1 MB Memory Module 

1 MB Memory Module 
2 MB Memory E•p 
8 MB Memory Module 
(Single) 
8 MB Memory Module 
(Double) 

001:?!>6 001: 113??5 001 
002 iOOJ /004 
005/006/007 i 
008 

001256-003/ 112519-001 
004/007/008 
001259·001/ 113225-001 
002 

001259-002 112519-001 
001286 
001361 

001364 

115187-001 
116800001 

116801-001 

32 MB Memory Module 001367 
(Double) 

116802-001 

System Memory 
Memory Expansion 
4 MB Mem Expansion 
Exparoded Memory 

001370 
001376 
001508 
117077 

116799 001 
116803-001 
120549-001 
117267-001 

SYSTF.Mf'RO 
UESKPRO 486/25 
OESKPAO ;>86e 
OFSKPAO 386/20 
DESKPRO 386/20e 
DESKPRO 386/25 
DESKPRO 386s 

DESKPRO 286e 
DESKPRO 386/20 
OESKPRO 386/20e 
DESKPRO 386/25 
DESKPRO 386s 
r>ESKPRO 386/33 
SYSTEMPRO 
DESKPRO 486/25 
SYSTEMPAO 
DESKPRO 486/25 
SYSTEMPAO 
DESKPRO 486/25 
SYSTEMPRO 
SYSTEMPAO 
DESKPRO 486/25 
LTE 

1 MR Mem E xpans1on 
2 MB Mem Expansion 

117081-001 117266 001 LTE/286 
117081-002 117265-001 LTE/286 

4 

x 

74 

x 

x 

x 

x 
x 
x 

x 

x 

x 
x 
x 
x 
x 
x 

-~ 

NDEX 
·svSTEM 

BOARD INDEX 
SYSTEM BOARDS 
(In Assy No. Order) 

Spare 
~()a~d ____ ---··· __ A~sy_~_o. Part ~~· __ Us_!~- _____ Page 
8088Sys1em 
8086 System 
80286 System 
80286 Syslem 
8066System 
80286 System 
80286 System 
80286 System 
8086Sys1em 
8088 System 
386System 
386 System 

80286 System 
80286 System 
386Systam 
80286 System 
80286 System 
386System 
80286 System 
386System 
386System 
386SX System 
386System 
386System 

386System 
386SX System 
386SX System 
386SX System 
80286 System 
386System 
386System 
80286 System 
80C86 System 
BOC286 System 
386System 
386System 

486 System 
386System 

386 System Processor 

000004 
000058 
000094 
000148 
000315 
000318 
000324 
000361 
000364 
OCXHflJ 

000401 
000510 

000540 
000555 
000558 
000700 

000709 
000749 
000851 
000935 
000944 
000954• 

001056 
001069 
001118 
001145 
001148 
001157 

001160° 
001184 

001196 
001226 
001271 
001274 

001316 
001496 

001532 

100478·001 Portable/PLUS 
101339-001 DESKPRO 
102774-001 DESKPRO 286-8 
101795-001 PORTABLE 286 
105191-001 DESKPRO 
104175-001 PORTABLE II 
104444-001 PORTABLE II 
106434-001 DESKPRO 286·8 
106374-001 DESKPRO 
100478 001 Portable/PLUS 
108060-001 DESKPRO 386 
107683-001 PORTABLE 386 
107372-001 PORTABLE Ill 
106707-001 DESKPRO 286-12 
108407-001 DESKPRO 386 
106707-001 DESKPR0286·12 
107372-001 PORTABLE Ill 
113;;>23 001 DESKPRO 386/20 
110355-001 SL T /286 
112571-001 DESKPRO 386/20e 
115526-001 DESKPRO 386/25 
112572-001 DESKPRO 386s 
115526-001 DESKPRO 386/25 
1 15526 001 DESK PRO 386/25 
115526-001 DESKPRO 386/25 
112572-001 DESKPRO 386s 
112572-001 OESKPRO 386s 
112572 001 DESKPRO 386s 
110355-001 SL T /286 
115190-001 OESKPRO 386/33 
112571-001 DESKPRO 386/20e 
117469 001 DESKPRO 286e 
117116001 LTE 
117117-001 

112571-001 
11;;>571-001 

120548-001 
001514 002 116797-001 
001358 116795-001 

LTE/286 
DESKPRO 386/20e 
DESKPRO 386/20e 
DESKPRO 486/25 
SYSTEMPRO 
SYSTEMPRO 

• ComP.s w~h VGC BoarrJ (Asw No 0010591 mou1111~t on sy~IPlll board 
••comes w~h MPfflOI\' Mrwl1-P (Assy No 001 rr...11 ""'""'"''on syst~m bo,,1d 

13 

53 

59 
:n 
53 
27 
27 
~)'} 

53 
1:1 

81 
47 

33 
67 

81 
67 

33 
93 

38 
97 

104 
87 

104 
104 

104 
87 
87 
87 

38 
109 
97 
73 

x 
x 
97 
98 
117 
x 
113 



INDEX INDEX 
STORAGE ~ ; STORAGE 

BOARD INDEX BOARD INDEX 
-i'· CONTROLLER BOARDS ~ ~ CONTROLLER BOARDS ~Cont'd) I - \ (In Assy No. Order) (In Assy No. Order 

Stora9e Device Assy No. 
Spare 
Part No. Used In Page I!: ~ Slora9e Device Ass~ No. 

Spare 
Part No. Used In Pa~! 

F111ed Disk Cntrl WD1002HX4 101672·001 DESKPllO 121 Mullipurpose Cnlrl 000815 104174-001 PORTABLE II 123 
Fixed Disk Cntrl WD1002SWX2 1015n.001 DESKPllO 53 I! .!I 104174-001 DESKPRO 286-8 
Fixed Disk Cntrl WD1002WAH 102778·001 PORTABLE 286 121 113446·001 OESKPRO 286·12 

OESKPRO 286·8 

~ -~ 
113446-001 OESKPR0386 

DESKPRO 286·12 113446-001 DESKPRO 386/20 
OESKPR0386 Multipurpose Cnlrl 000957 115511-001 DESKPRO 386/25 123 

Fi11ed Disk Cntrl WD1002WX2 101672-001 OESKPRO 121 

I! .!I 
Multipurpose ESDI 000996 115519-001 OESKPRO 386/25 104 

F111ed Disk Cntrl WD10031WH N/A PORTABLE II 27 ESDI External 300/600 001091 115839-001 PORTABLE 386 t:!J 
ESDI Fixed Disk WD1005WAU 10R140 001 DESKPllO 286-8 121 DESKPRO 286-12 
(3 1) DESKPAO 286·12 I! .!I DESKPAO 286e 

DESKPRO 386 DESKPR0386 

ESDI 130/300 WD1007AWAH 113265·001 DESKPRO 286·8 121 DESKPRO 386s 

DESKPRO 286-12 I!. .!I DESKPRO 386/20 
DESKPR0386 DESKPRO 386/20e 
DESKPJIO 386/20 DESKPAO 386/25 

D1s1c l'lte /Printer 000010 100480-001 PortAblP_.'l'LUS x ~ ~ 
ESDI Cntrl (15 MHz) 001283 115188·001 DESKPRO 286·12 124 

01skene/Prinler 000043 101341-001 Portable /PLUS x DESKPRO 286e 
DESKPllO DESKPR0386 

Multipurpose Cntrl 000142 102705001 PORTABLE 286 122 ~ !I DESKPAO 386s 
PORTAOl.Ell DESKPRO 386/20 
DESKPllO 286-8 DESKPAO 386/20e 

Mult•purpose Cntrl 000181-001 102705-001 PORTABLE 286 122 ~ !I DESKPRO 386/25 
000181-021 PORT Alli E II DESKPRO 386/33 

DESKPllO 286-8 SYSTEMPAO 
D1s1cene/Prin1er 000181-011 101341001 PortAblP. PLUS 122 ~ ~ DESKPAO 486/25 

DESKl'llO 32-Bit Drive Array Adapt. 001373 116807-001 SYSTEMPAO x 
Multipurpose Cntrl 000336 104174-001 PORTAOI E II 122 

~ !) 
DESKPAO 486/25 

DESKPllO 286-8 SCSI Adapter 001379 116809-001 SYSTEM PRO 124 
Multipurpose Cntrl 000519 104174-001 PORTABLE II 123 DESKPRO 486/25 

DESKPllO 286-8 

It: ~ 
ESDl/Oiskene Cntrl 001472 115374-001 DESKPRO 286· 12 124 

Tape Adapler 000774 113:>59001 DESKPllO 286-12 123 DESKPRO 286e 

(135 & 150/250 MB) DESKl'llO "86e DESKPA0386 

DESKPllO 386 

~ ~ 
DESKPAO 386s 

DE.SKl'lll) JB6s DESKPRO 386/20 

DESKl'llCJ 386/20 DESKPAO 386/20e 
DESKl'fll) 386/20e 

~ ~ 
DESKPRO 386/25 

DESKPflO 386/25 DESKPRO 386/33 

DESKPRO 386/33 Diskette Cntrl 001475 115373-001 DESKPRO 386/33 x 
svsn:r.1PRO 

~ ~ 
Fixed Disk Cnlrl 100637 100644-001 PLUS x 

DESKPllO 486/25 

Continued ti ~ 
6 7 



INDEX 
VIDEO 

BOARD INDEX 
VIDEO BOARDS 

(In Board Type Order) 

Spare 
Vide~ Boa!~-- ___ -~~-~y-~-~- Part":'~~-- _lJ~~_d_!':' _____ Pa9~_ 
fnh Color Graphics 

Plasnoa Dosp Cntrl 

Plasma Dosp Cnlrl 
Plas111a Oosp Cntol 

VDU 

vou 

VGC 

Adv Graphics 1024 

Adv Graphics Memory 

8 

000410 
000471 

000392 

000743 

000932 

000007 
000031 
()()()160 

000345 

000525 

000806 
001241 

109360 

109958 

109959 

10637J 001 PortableiPLUS 
HJ9196 001 f'ORTABI [ 286 

PORTABLE II 
PORTABLE Ill 
POFHABI E 386 
UESKPllO 

OESKPRO 286-8 
DESKPRO 786-12 

OESKPR0386 

DESKPRO 386/20 
107374 001 PORTABLE Ill 

107787-001 PORTABLE 386 
10lifjl 001 ronTABlF 386 

100479-001 Port.Ihle/Pl.US 
101340 001 Port.ohle, PLUS 

POil i Alli f 286 
POIHABLf II 
DESKPRO 

DESKPRO 286 8 
DESKPRO 286-12 

DESKPR0386 
OF.SKPRO 386.'20 
OC,KPRO 386/25 

1()1)253 001 POnTABLF Ill 
POlllABLE 386 
DESKPRO 

DESKPRO 286-8 
OESKPRO 286-12 

DESKPRO 386 

DESKPRO 386/20 

DESKPRO 386/25 
114201 001 POIHABL[ Ill 

nrSKPRO ?R6-12 
OESKPRO ?86e 

ALL 386 BASED 

OESKPRO 486/25 

114202-001 PORTABLE Ill 
DESKPRO 286-12 

OESKPRO 2A6e 

ALI. 3B6 BASED 

OESKPRO 486/25 

125 

34 

x 
x 
12 
1;>5 

125 

125 
127 

127 

x 

x 

Continued 

ll 

ll 

ll 

BOARD INDEX 
VIDEO BOARDS lCont'd) 

(In Board Type Order) 

Spare 
Vi~~~_!J~a_!:_~-----~~~ N~--~~~_t_<l_o. __ U_s_e_d_ln ____ P~g'! 
VGA Pass-Through 001430 114241-001 OESKPRO 286e 

OESKPRO 386s 

OESKPRO 386/20e 

OESKPRO 386/33 
SYSTEMPRO 

OESKPRO 486/25 

MISCELLANEOUS BOARDS 
(In Assy No. Order) 

iii Spare 
.:::I Miscellaneous Assy No. Part No. Used In 

----~ 
2400 Baud Modem CEF6CK14373 107791-001 PORTABLE Ill 

Asynchronous Serial 

Async Comm/Clock 

j Auto Power Switch 

16-Bit Mem/MOdem 

.J Async Comm/Prl Ptr 

-~ 

32-Bit Mem/Model)1 
2nd Async Comm• 

Weitek/387·20 
Async Comm Interface 

2400 Baud Modem 
Extender Connector•• 
Backlight Inv 
I.ED Indicator 

PORTABLE 386 
000016 

000061 

101095-001 Portable/PLUS 

101440-001 Portable/PLUS 
DESKPRO 

000342 104273-001 PORTABLE II 
000549/755 107375-001 PORTABLE Ill 
000570 

000990 

000588 
000715 

000777 

000854 

000866 
000872 

000908 
000978 

106886-001 Portable/PLUS 
PORTABLE 286 

PORTABLE II 
PORTABLE Ill 
PORTABLE 386 
ALL DESKTOPS 

SYSTEM PRO 

107684-001 PORTABLE 386 

PORTABLE 111 
PORTABLE 386 

113267-001 OESKPRO 38S/20 
110360-001 SLT /286 

110352-001 SL T /286 
110600-001 SL T /286 

110452-001 SL T /286 
110453-001 SL T /286 

•Available IOf use oursir!P the U S and Canada 

.~ " U~f!d In Desktop Expansion Base Oll'r 

x 

Pa9! 
x 

12 

128 

27 

x 
128 

129 

x 
x 

x 
x 
x 
x 
x 
x 

Contrnued 
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ll"UCJ\ PORT/PLUS MISC I!. 3 COMPAQ PORTABLE/COMPAQ PLUS BOARD INDEX 
I!. BOARD COMPATIBILITY LIST 

MISCELLANEOUS BOARDS (Cont'd) ~ " (In Assy No. Order) Spara 
..... 

Product Assy No. Part ~o. Page 
- . ·1 

Spare I! ~ Miscellaneous Assy No. Part No. Used In Page SYSTEM BOARDS 
2400 Baud MOdem 001070 112693001 PORTABLE II x .;!) 8088 System 000004/000383 100478-001 t3 DESKPRO ~· 

OESKPRO 286·8 
DESKPRO 286-12 

I!· ~ MEMORY CHIPS DESKPRO 286e 
DESKPA0386 

64 X 1 (150 ns) DRAM 105152-001 x DESKPRO 386s 

I! -~ 64 X 4 (150 ns) DRAM 106330-001 x DESKPRO 386/20 
256 X 1 (150 ns) DRAM 105151-001 x DESKPRO 386/20e 

DESKPRO 386/25 I! j DESKPRO 386/33 
CONTROLLER BOARDS SVSTEMPRO 

OESKPRO 486/25 I! ~ Diskette/Printer 000010 100480-001 x 80C86 l/0 Interface 001277 117118-001 LTE x Diskette/Printer 000043 101341-001 x BOC286 l/0 Interface 001280 117119-001 LTE/286 x Diskette/Printer 000181-011 101341-001 122 CPU Connector•• 001340 110601-001 SLT/286 x ~ j Fixed Disk Cntrl• 100637 100644-001 x 1200 Baud Modem 107041 107376-001 PORTABLE Ill x 
°COMPAO PLUS only 

PORTABLE 386 
2400 Baud Modem 117070 117270-001 LTE x I! j 

LTE/286 
VIDEO BOARDS Async Serial 117078 117271-001 LTE x 

LTE/286 I! . j Enh Color Graphics• 000410 106373-001 125 
Enh Color Graphics• 000471 109196-001 125 

I! jvDu 000007 100479-001 12 
VDU 000031/000160/ 101340-001 125 000345 

I! 
VDU 000525 

_j • Requites minimum sys1em ROM G or later 

101340-001 127 

(! -~ MISCELLANEOUS 

I! _j Async Serial 000016 101095-001 12 
Async Comm/Clock 000061 101440-001 128 
Async Comm/Prl Ptr 000570 106886-001 128 

I! . j Async Comm/Prl Ptr 000990 106886-001 129 

I! ! 

I!: .J 
10 
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--l' 
(""'2 

PORT/PLUS 

Drive 
Size 

10 MB• 

COMPAQ PORTABLE/COMPAQ PLUS 
FIXED DISK DRIVE 

Drive 
Type 

Inter­
leave 

3 I 

lnte- Min 
grated ROM 

N C 

Spare 
Part No. 

100643 001 

Controller 
Assy No. 

100637 

• Ori1i.P. typP. \t-t IJy sw•lt h s.ell11u1s on 1ht' l1•1"'t d1 .. L """'' r onlrnUpr ho.1111 1 '' hV 1 .. 1ut wirinq on 
lhe dnve llsr-11. lfop1_11MJ111y on tht1 lluwf ll•~"· 1lrh11• r outrfifll'f ht a.ml • 

DISKETTE DRIVE 

~!z~.-----------~p-~ePa'!_~~:- _________ _ 
360 KB 101421-001 

-------1! 
CABLE INFORMATION 

Cable Funclion UsedWilh Spare ~art ~o. .. -· . -.. - ------- ---· -- -·-

FOO Cable Set 10-MB FDD tl)()f,41 -00 I 
rDD Signal 10 MBFOD 101(,01-001 
FOO Signal 10·MB FOO 101601-002 
Otsk('tte Cahle• Single Onve lOCXMA-002 
Diskette Cable• Dual Drives 100048004 
VDU S1gna1• Display 100047-001 
Cable Set Diskette/Display 100512001 
•111r-1,a1P<1111 CaLllP K•I 1P11111111~1;> (1(111 

BOARD JUMPER/SWITCH SETTINGS 

~SYNCHRONOUS SERIAL BOA~'?_!Q!>O_~~~---

34 Pin I! 
20Pin 

I! 

I! 

I!. 
~~:~~---------- ~~~;::~7~:s -(2rx)-~~~ t1::~;~~-(3rx1·- I[ 
.17o:i• IROJ IR04 

Shunt __ _ 

U11 

Status 

Pins 5 to 12. 6 to 11, 7 to 10, 810 9 connected 
Senal RS-2J2C operation 

Pins 1to16, 2 to 15, 3 lo 14. 4 to 13 connected 
20-mA current loop operation 

•Jumpers J71J? & J70J mu't be changed tocrlhf'• 

VIDEO DISPLAY CONTROLLER BOARD (000007) 
ll 

~~!!11?~_! ___________ P~n 110 P~n 2 _ ------~!!_!!o !_In 3 ------IL 
E4 For monitor requiring For monitor requiring 

negative horizontal pos111ve horizontAI sync 
sync pulse pulse (default) I_ 
For monitor rpq111rong for nmnotor requiring 
positive vPr11c;il sync nrq;itovP ver11c;il sync 
pulse (drlaull) pulse 

E5 

I. 

_j 

~ 

·~ 

..!I 

~ 

-~ 

·~ 

j 

.!I 

~ 

] 

.!I 

.!I 

.!I 

PO 'PLUS 
COMPAQ PORTABLE/COMPAQ PLUS 

BOARD JUMPER/SWITCH SETTINGS 

SYSTEM BOARD (000004 & 000383) 
SW1 Settln91 

1 2 3 4 5 6 7 8 Function 
OFF Reserved (always off) 

0Nu Coprocessor not 
installed 

OFF Coprocessor Installed 
OFF OFF Reserved (always off) 

OFF ON 40 x 25 COMPAQ vou· 
primary_ 3rd-party mono-
chrome secondary 

ON•• Off•• 80 >< 25 COMPAQ VDU 
primary_ 3rd-party mono-
chrome secondary 

ON ON COMPAQ EGA, compat-
ible EGA, RGBI pnmary. 
3rd-party monochrome 
secondary 

OFF OFF 3rd-party monochrome 
hMDA only) • pnmary. 

GBI · secondary 
ON .. ON .. One diskette drive 
OFF ON Two diskette drives 
ON OFF Three diskette drives 
OFF OFF Four diSkette drives 

•Applicable wKh 1 Aev For later system AOM 
•• Delault 

SW2Setttn91•u 

1 2 3 4 5 6 7 8 Function 
ON OFF ON ON OFF OFF OFF OFF 128 KB total memory 
ON ON OFF ON OFF OFF OFF OFF 192 KB total memory 
ON OFF OFF ON OFF OFF OFF OFF 256 KB total memory 
ON ON ON OFF OFF OFF OFF OFF 320 KB total memory 
ON OFF ON OFF OFF OFF OFF OFF 384 KB total memory 
ON ON OFF OFF OFF OFF OFF OFF 448 l<B total memory 
ON OFF OFF OFF OFF OFF OFF OFF 512 KB total memory 
OFF OFF OFF OFF OFF OFF OFF OFF 544 KB total memory 
• .. W~h I Rav C or later system ROM. SW2 Is ignored R9V C AOM i. required to , .. ch 640 KB 

13 



- - - ... •I ... ---
COMPAQ PORTABLE/COMPAQ PLUS Ii ~ 

PROCESSOR/COPROCESSOR LOCATIONS 
ll ~ ~ Processor (8088) Coerocessor (8087) ___ ., 

U24 (4 77 MHz) U13 

SYSTEM ROM INFORMATION R :.! 
SYSTEM ROM LOCATIONS It. ..!I ROM Locallon system e.~~---· ROMS R~9ulred 
U40 & U47 000004 Rov B Need2 ROMS 

Ill ~ U40 OOCJQCl4 Rev C or later Need 1 Rev C or later ... U40 000383 All Rev Need 1 Rev C or later a: 
I! ~ ct 

:I: 
SYSTEM ROM REVISIONS . 0 
Seare Part No. 100699-001 ,. 

w " 
It. ~ ~ I I I I I j c Rev PNon ROM I -· -· -· -· -· <t ---· - __ _, ---· __ _, 

a: B 100516·001 -· - -· -· -·- -· -· -· -· -· -· } 0 c 100666·001 ~ ~ 
A 
r 1111 1111 1111 1111 ... D. E 100298-004 'S 1 :J 

F 100296·005 "' x;: ~· > a 

G 10568, -00 1 It. ~ I r ~ -~ t~ a: 
~ ~· 

•' 0 H 106265-001 53 . ~ 
~ 1 •" u_ ~i ::2: "' J 106265-002 I ~- §' 

U• 

~ ~ i -~ ~r. w-
~ 

_,_ Ef t! ::2: 11- ::-1 r ! ·-~- .,, w "' - f· ...I MEMORYADDRESSDECODERPROM I( ~ I •• ! m (For 000004 & 000383 System Boards) r'I .i ct -· -· -· -· .. ... - -· -· a: PROM Location Memory PNonChip Seare PN A -· -· ~ 

UJS 256K 100340-001 N/A I( ~ r 1111 llfl 1111 1111 1111 i 0 
'S : D. UJ5 448K 101255-001 105417-001 . 

0 ~ 

U35 640K 101257-001 105416-001 ll ~ lo' <t 
D. 
:= 

POWER SUPPLY 
I( ~ 

0 
0 Spare Part No. 100475 001 

Assy No 000001 001 

I( _j 
BATIERY 

Spare Part No 101260 001 (Mounted on A.sync Comm.'Clock Board) I( ~ 

ll ~ 

I( ".] 
14 



en 
0 

LTE 
COMPAQ LTE 

BOARD COMPATIBILITY LIST 

Spare 
Product Assy N_o_. ______ Part N_o_. ___ P~ge _! --- --- -- ------;~;TEM BOARDS 

_! 80CR6 Syslem 001271 117116-001 

MEMORY BOARDS 

_! 512 KB Mem Exp 117077 117267-001 

MISCELLANEOUS INTERNAL 

_! 80C86 1/0 Interface 001277 117118-001 
Asynchronous Sena! 117078 117271-001 
2400-Baud Int Modem 117070 117270-001 

j MISCELLANEOUS EXTERNAL 

x 

x 

x 
x 
x 

j f>.~-~~_c_l _______ Optio~~~o_. ___ S_,_p_a_re_P_a_rt_N_o_. _ 
ExternalS1orageModule 117079-001 N/A 
F.><ternal Numeric Keypad 117092 001 117:?63-001 j AC Adapter/Charger N/A. 117108-001 
Automobile Adapter 117094 001 117289-001 j Battery Pack 117229-001 117113-001 

FIXED DISK DRIVES 

j Drive 
Size 

20MB 

j 

Drive 
Type 

2 

Inter­
leave 

1: 1 

lnle· Min 
grated ROM 

y A 

TAPE DRIVES 

Spare 
Part No. 

117115-001 

Controller 
Assy No. 

N/A 

_S_lz_e ________ S~pa_r_e_P_a_rt_N_o_. __ ~--------~ .J 40 MB 112524 001 (Used 1n External Slorage Module only) 

DISKETTE DRIVES 

_j Si_ze ________ S~p~a_r_e_P_a_rt_No. 
1.44 MB 117120-001 .J 1 2 MO 112566-001 (Used 1n External Storage Module only) 
360 KB 112567-001 (Used in E>clernal Storage Module only) 

j 

J 

J 
17 



LIC 

COMPAQ LTE Ii _j 

(T \ 
CABLE INFORMATION 

.I! J Cable Function used With Spar~_ Part No. ----
Cable Kit• All 117109-001 

I! "Includes all syslem cat~es j 
JUMPER SETTINGS m ::..: 

I! .! CS> QI 
External Storage Module - ..,. ., 

r--
"' ,, ::II 

N ...£1 - L 111 
J_1 ~etting~---· Function 

I! j 
,, CS> ::II (II (7> 
L CS> L 0 CIJ 

Disk Enables d1skene drive 111 0 m r-- J: 0 . £ T;ipe Enables tape drive co 0 QI ::II r-- -z ;i: L CS> 

I! J E 0 r-- .... CIJ . - ~ .... ::1' PROCESSOR LOCATION ., :II Al •11 _... L a: 
11'1 11'1 ., E: 0 c:i: ::II 11'1 0 • E 

~_!~~!SSOr (80C86) U11 VI <I: t- ,, 0 Ill J: -------
I! j 

'11 z J: 
0 ,, 

SYSTEM ROM INFORMATION c . -
;DODO 111 ::II f1J w Q. 11'1 ., c x 11'1 0 

~~tem ROM Locations 

I! J w <I: t- c:i: 
U4 ODD ;DODD a: 

CJ US f"VEN DODO a. 
System ROM Revision I! j 0000 ::> 
~-are Part No. 117101-001 DD > 0 a: (71 -0-Revision PN onooo ROM PN on EVEN ROM 

I! 
<I: DD o----· ··- - ~ J A 117062-001 117063 001 

DD :a: 
w 

CLOCK/BATTERY 

~ J 
:a: 
w Spare Pa11 No 117099 00 t .... _, 

ll J 0 
c:i: 
a. 
:a: 

~ j 0 
0 

I_ J 

I.. ..! 

I: j 

~ j 

l: .J 
18 



11 tT 286 
~ 3 COMPAQ PORTABLE 286 

I! ~ 
BOARD COMPATIBllllY LIST 

Spare Product Assy No. Part No. Page I! ~ - ·----·-----·-··· 

SYSTEM BOARDS 

I! ,!t 80286 Syslem 000148 101795-001 22 

MEMORY BOARDS 

I! _'!I s12;2048 Mem Exp 000307 /000308 105033-001 121 

MEMORY CHIPS 

I! ~ 256 X I (150 ns) DRAM 105151-001 x 

I! j Fixed Disk Cntrl 

CONTROLLER BOARDS 

W01002WAH 102778-001 121 
Mullrpur Cnlrl 000142 102705-001 122 

I! j Multrpur Cntrl 000181-001/021 102705-001 122 

VIDEO BOARDS 

I! j Enh Color Graphics• 000410 106373-001 125 
0 

Enh Color Graphics• 000471 109196-001 125 ._ .. J 

"' j VDU 000031/000160/ 101340-001 125 
.., 

I! 
.... 

000345 L> z 
VDU 0005;?5 101340-001 127 

~ 
j • Rf'111111ps sy•ll'm ROM F or laler 

MISCELLANEOUS 

I! j Async Comm/Prl Ptr 000570 106886-001 128 
Async Comm/Prl Ptr 000990 106886-001 129 

II! j 

I!. j 

~ ~ 

~ j 

~ j 
-.... 

I! _j I 
-...... 
l.'1"\ 
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- f'IUH I £tit> 

Drive 
Size 

20MB 
20MB 

Drive 
Type 

2 
2 

COMPAQ PORTABLE 286 
FIXED DISK DRIVES 

Inter­
leave 

2 1 

2.1 

lnte- Min 
grated ROM 

N A 
y c 

TAPE DRIVE 

Spare 
Part No. 

102706-001 
104405 001 

Controller 
Assy No. 

WD1002WAli 
WD1002WAH 

~i~e ___ . ______ 2pare~art No. ------------
10 MB 102779 001 

DISKETTE DRIVES 

Size Spare Part Ne:>. 

360KB 102926-001 
1? MB 102775001 

CABLE INFORMATION 

Cable Function Used With s.e~~~-~art No. 
34 Pon FODS19nal All F1Ked Disk 101(;01001 

Drives 

20P1n rDDS1gnal All Fixed Dosk 101601 002 
Drives 

FOO Cable Set All Foxed Disk 1006·' 1 ·00 1 
Droves 

Mon11or Power• Display 101742·001 
VDU Signal Do splay 100047-001 
S·(c;tem rower• Sys1em 101146-001 
Cable Set All 102933·001 

•111r.h .. tl'<I in Cahl" Kol fPN 107911001) 

BOARD JUMPER/SWITCH SETTINGS 

SYSTEM BOARD (000148) 

I_ 

I[ 

~ 

~ 

I_ 

I_ 

~ 

~ 

t_: 

~ 
~~~pe_r __ _ Pins ----~IJ_!l_Cl_io_n __ ~--- ------- 5 ·1 1 10 2 3rd.party monochrome (MDA only) IE..: ED 
ED 

ES 

I " " 
EM 
E1·E3(MS) 

EHJ (MS) 

;> 10 :J COMf"AO VOU. COMPAQ ECG. compatible 
EGA or nr.ni (rlrolautt) 

1to2 
210 :1 

1102 

2103 

CPU boot c;peed 8 MHz (del;iult) 
< :t'U boot speed 6 Miiz 

Reserved 
128 KB. 256 KB. or 512 Ka· 
640 KB 

'tl1•f'll\ PAL (10!'.0·1', 11011111 VJCkPI U7 lrn ~17 l\R 

~ 

~ 

E· 

PORT286 
COMPAQ PORTABLE 286 

PROCESSOR/COPROCESSOR LOCATIONS 

SYSTEM BOARD (000148) 

Processor (80266·8) U116 
Coprocessor (60287-3 or -8) U 122 

SYSTEM ROM INFORMATION 

SYSTEM ROM LOCATIONS 

_j System Board 

000148 

ODD ROM location 

U39 

SYSTEM ROM REVISIONS 
Spare Part No. 105035-001 

.J 
Rev PNonODD ROM 
A 102667-001 
B 102667-002 

_j ~ 102667-003 
105620001 

E 106261·001 

_j F 106437-001 
G 106580-001 
J 106778·001 

_j K 106778-002 
M 106970-001 
N.3 106970-002 

~ p 1 109739-001 
R.2 109739-002 

_J Sl 109739·003 

POWER SUPPLY 

~ Spare Part No 102818-001 
Assy No 000076-001 

_j BATTERY: 

Spare Par1 No. 102929·002 

_j 

_j 

.J 
_j 

EVEN ROM Location 

U94 

PN on EVEN ROM 

102669-001 
102669-002 
102669-003 
105622-001 

106263·001 
106438-001 
106581-001 
106779·001 
106779-002 
106971-001 
106971-002 
109740-001 

109740-002 
109740-003 

23 
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COMPAQ PORTABLE II 
BOARD COMPATIBILITY LIST 

,ORT II 

Spare 
~-r~(ftJ_C:t_ -------~!>_sy _N_C?: __ .. ______ -~'!.'!.~~:. ___ _ Page 

80286 System 
80286 System 

SYSTEM BOARDS 

000318 
000324 

MEMORY BOARDS 

104175-001 
104444-001 

000330 104176-001 512/1536 Mem Exp 
512/2048 Mem Exp 000307 /000308 105033-00 I ..f • Switch srninqs on sy.iem homcl must ll<' cha11<Jf'fl lor a<1<111ional 'llemory 

J 64 X 1 (150 ns) DRAM 

MEMORY CHIPS 

105152-001 
256 x 1 (150 ns) DRAM 105151-001 

.J CONTROLLER BOARDS 

j 
Fixed Disk Cntrl 
Mullipur Cntrl 
Mulhpur Cntrl 
Mult1pur Fixed Disk 

j Multipur Fixed Disk 

,j 

.J 

Enh Color Graphics• 
Enh Color Graphics• 
VDU 

VDU 

WD10031WH 
000142 

000181-001/021 
000336 

000519/000815 

VIDEO BOARDS 

000410 
000471 

000031/000160/ 
000345 

000525 

.J *RP.quires syslP.01 ROM For''""' 

.J 

.J 

. .J 

j 

.J 

2400-Baud Int Modem 
Async Comm/Prl Plr 

Async Comm/Prl Ptr 
Auto Pwr Switch 

MISCELLANEOUS 

001070 
00057(} 

000990 
000342 

N/A 
102705-001 
102705-001 
104174-001 

104174-001 

106373·001 
109196-001 

101340-001 

101340-001 

112693-001 
106886-001 

106886-001 
104273-001 

27 
27 

x· 
121 

x 
x 

27 
122 

122 
122 

123 

125 
1;i5 

125 

127 

x 
128 

129 
27 

25 



r '-'n 1 II 

COMPAQ PORTABLE II Iii 
FIXED DISK DRIVES 

~ Drive Drive Inter· lnle· Min Spare 
Size Type leave grated ROM Part No. 
10MB 2.1 v D 104183-001 

Controller 
Assy No. 

WD10031WH* ~ 000336/519/ 
815 

?OMB 2 2 1 v D 104405 001 WD10031WM 

I! 000336/519/ 
815 

ll 
OISKETIE DRIVES 

------------ Ii Size -------~pare P_!rt No:__ _ _ _ _ 
360KB 104184-001/107360001 
1 2 MB 104479-001/107359 001 
1.44 MB* 109595-001 
• Rl"l"""s \ fSlem ROM I~ 3 Of later lor 11\t' with MS DOS a•vl 'V''""' ROMP I 01 later Im use y..1lh ti .... S O~ 7 Vet~M'ln 1 t Rpquues MS DOS Vf-r-;1011 J ,11 Rev1s1rH1 A ff tnstallrd as dr1vP. B. a•d MS DOS VP•s•1n 3 :i 1 RPv15oon B ~ ms1a11.,..1 a\ d11vp A 

CABLE INFORMATION 

Cable Function UsedWilh Spare Pa!1 No. 
Mass S1orage Power Diskette Drive C 101741-001 6in. 
M:iss Storage Power• All D1ske1te Droves 104006-001 
Diskette Signal All Diskette Drives 104008002 
Mass S:orage Power All Foxed Disk 104092002 

Drives 
FOD Signal* All Fixed Disk 104093001 

Drives 
VDU Signal• Display 104007 001 
Cable Kit All 104191-001 
•1nr;lu'1P.<.11n Cable Krl (PN 11)4191 0011 

26 

PORT 11 
COMPAQ PORTABLE II 

!I BOARD JUMPER/SWITCH SETIINGS 

~ 

!t 

~ 

SYSTEM BOARD (000318 & 000324) 

Jumper Pins 

ED 110 2 
ED 2103 

ES 110 2 
ES 2103 
EM 

Setting 

MS1 = G, MS2 = G 
MS1 = V, MS2 = G 
MS1 • G, MS2 • V 
MS1 = V, MS2 = V 
MS3 • 1.0orV 
MSJ : 1.5 or G 

Function 

3rd-party monochrome (MDA only) 
COMPAQ VDU, COMPAQ EGA, compahl.lle EGA or AGBI (delaull) 
CPU boot speed B MHz (defaull) 
CPU bool speed 6 MHz 
Reserved 

Function 

Disable memory and ROM 
256 KB memory 
512 KB memory 
640 KB memory (delault) 
1 MB of memory recognized* 
1.5 MB ol memory recognized• (default) 

•On 512/1536 l<B Memory Expansion Board 

AUTOMATIC POWER SWITCHING BOARD CONNECTIONS (000342) 
Conneci 2-pin fan conneclor lo P301 on APS board 
Connect 3-pin connector on APS board 10 J201 on power supply board 
Connect 4-pin connector on APS board to J202 on power supply board 

FIXED DISK DRIVE CONTROLLER BOARD (WD10031WH) 

Jumper 

W1 
W2 

W3 

W4 

Pins 

1·2 
2·3 

Function 

Reserved 
Reserved 

20 Megabyte Fixed Disk Drive 
10 Megabyte foed Disk Drive 
Reserved 

PROCESSOR/COPROCESSOR LOCATIONS 

Processor (80286-8) 
Coprocessor (80287-3 or -8) 

000318 sys Bd 

U100 
U114 

000324 Sys Bd 

U69 
U76 

27 



PORT II 
COMPAQ PORTABLE II 
SYSTEM ROM INFORMATION 

SYSTEM ROM LOCATIONS 
--- ·-------- ------

Syste_!!l _ _!!~~!d _____ O_[_>[_>_ROM Loca11on 

000318 U18 
O<YJ324 U29 

SYSTEM ROM REVISIONS 
~pa_r~ Part No. 105035-001 __ _ 

Rev 

0 

f 

r 

J 
K 

M 

N3 
p 1 

R2 

s 1 

PNonODD ROM 

105620-00 1 
1 if>261 -00 1 

106437-001 
106580-001 

106778-001 
106778-00? 

1()6970-001 

106970 002 

109739-001 
109739-002 

109739-003 

POWER SUPPLY 

EVEN ROM Location 

U3 
U2B 

PN on EVEN ROM 

105622 001 
106263 ()()1 

106-t38-001 
106581 001 

106779-001 
106779-002 

106971-001 
106971 002 

109740-001 
109740 002 

109740-003 

Spare Part No 104100 001 
Assy No 00017'> 001or000522 001 

BATTERY 

Spare Part No 104 186 OD 1 
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PORT Ill 
...__ Iii ~ COMPAQ PORTABLE Ill ...._., 

~ .~ 
BOARD COMPATIBILITY LIST u-, 

Spare -.l 
Product Assy No. Part No. Page_ 

~ ~ SYSTEM BOARDS 

I! ~ 80286 System 000540/000709 107372-001 33/34 

MEMORY BOARDS 

~ ~ Expanded Memory 000718 107805-001 34 
Memory Expansion 000543 107378-001 34 

~ -~ MEMORY MODULES 

256X9 SIMM 107380-001 x 

I!: 
_.! 1 MB X 9 SIMM 107379-001 x 

VIDEO BOARDS 

I! _!! Enh Color Greph• 000410 106373-001 125 
Enh Color Graph* 000471 109196·001 125 
Plasma Display 000392 107374-001 34 

I!. _!! VGC* 000806/001241/ 109253·001 
109360 

Ul a Advanced Graphics 109958 114201·001 x w M 
f-o 

I!. _!11024 a 
Advanced Graphics 109959 114202-001 x 

7. 

Memory 

I! ~ •ECG and VGC require system ROM Kor latP.r 

MISCELLANEOUS 

~ ~ 2nd Async Comm• 000715 x 
16-811 Mem/Modem 000549/000755 107375-001 x 
1200-Baud Int. Modem 107041 107376-001 x t! -~ 2400-Baud Int. Modem CEF6CK1437J 107791-001 x 
Async Comm/Prl Ptr 000570 106886-001 128 

I.I! 
Async Comm/Prl Plr 000990 

~ •Ava•able for use outsirle ol the US and Canada 

106886-001 129 

~ -~ 

I! .! 

I!! ~ 

~- .!J 
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POAT Ill 
COMPAQ PORTABLE Ill ~ 

FIXED DISK DRIVES 
IE Drive Drive Inter- lnle- Min Spare Controller 

Size T~~e leave 9rated ROM Par1 No. Ass~ No. 
20MB 2 1 1 y K 10THOO 001 N/A ~ 20Mfl 2 3 1 y K 107:158 001 N/A 
40MB 17 3 1 y K 107357-()()1 N/A 
40MB 0 43 1 1 y p 114106-001 N/A ~ 
" RP1111orP.s MS DOS :1 ? or latpr 

TAPE DRIVE I: 
Size-----· 
40MB 

-~_e_a!'._e p~~ !"'_~·----- - -- -----··--
107785-001 (Installed in bpansion Unit only.) 

DISKETIE DRIVES 

Size ________ S_,p_a_r_e_P_a_r1_No. . ·-------- _________ E 
360 KB 107360-001 
1 ~MB 

1 44 MB" 

107359-001 

109595-0'.l 1 

•Rr• 11,11•5 •iSlt'm ROM N 2 Of latpr lnr use wdh MS DOS and •V''""' ROMP? rn later.tor u~e 
.,dh l.•s os ? ver~•·n t 1 RrriuirPs MS DOS VPrw111 :t :11 R""'"'" Ad 111.r;1llP1I a• rlr1Ve 8. 
arwf MS OOS Ve"""') Jt Rr'"'"'"' 8 d installt~l as drtvP A 

CABLE INFORMATION 

Cable Function Used Wilh -------· ---------------·----
Mass Storage Power Fixed 01sk Drive 101741-001 61n 

OriveC 
Mass Storage Power f1•ed Disk llrovPs 1017411104 15 In 
FOO Signal All Fixed Disk 107176 001 

Drives 
01skene Signal All 01skene Droves 

Single Drive 
107117001 

Oiskene Signal All Diskette Drives 107177-002 
Dual Drives 

Display Data Display 107171 ·001 
Display ConlroHer Display 107173-001 
Display Intensity Display 107174 001 
Display Power Display 107175 001 
RGB Pon Display 107172-001 
ModemJac~ Modem 107518 001 

(RJ1 I to RJ11) 
Cable K11 All 107382 001 
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COMPAQ PORTABLE Ill 
BOARD JUMPER/SWITCH SETTINGS 

~'!..~e~r Settlng,_s_• __ Function 

Et-1 lo E1-2.. CPU speed 12 or 8 MHz when accessing diskette drove 
Et -2 to E 1-3 CPU speed 8 MHz when accessing d1skene drive 
E2 Reserved - No 1umper installed 

· EJ-1 toE3-2•• Serialdev1ceCOMl 
E5-2 lo E16-2 IRQ4 
EJ-2 lo £4-2 Serial device COM2 
E5-1 lo E5-2 IR03 
£3-1 lo E4- t Modem lor COM 1 
Et6-1 to E16·2 IRQ4 
£4-1 lo E4-2• • Modem lor COM2 
E5·1 to E16·1 IR03 
£7-2 to E7-3.. Enable parallel interface 
E7-1 lo E7-2 Disable parallel interface. 
ES· t lo Ee-2• • Diskette drive primary address 
ES-2 to ES-3 Diskene drive secondary address 
EB-4 to EB-5°° Fi11ed disk drive primary address 
ES-5 lo E8·6 Fi11ed disk drive secondary address 
E10-1 to E10·2 16-KB ROM 
E10-2 to E10-3° 0 32-KB ROM 
E12·1 lo £12-2 Enable ROM set 2 
Et2-2 to E12-3.. Disable ROM set 2 
E17-2 lo E17-3°" & No extended memory 
E 17-4 lo E 17 -5 When using the expanded memory board 
E 17-2 to E17-3 & Address bank 1 (e>rlended memory) 

II E17-5 lo E17-6 
.!I E17-1 lo E17-2 & 

Et7-4 to E17-5 

E17-1 to E17-2 & 
E17-5 lo E17-6 

(J201 and J202) 
Address bank 1 d 2 (e11tended memory) 
(J201 through J204) 

Address banks 1, 2. & 3 (e111ended memory) 
(J201 through J206) 

•II another serial devicP. or 11 third party modem is usoo. the> jumrll!rs for that device"s a1kJrr>•• ii1 must be removed 
!2 •• Oelai" 

Contmucd 
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PORT Ill COMPAQ PORTABLE Ill ~ 3 COMPAQ PORTABLE Ill BOARD JUMPER/SWITCH SETIINGS E ~ PROCESSOR/COPROCESSOR LOCATIONS 
- SYSTEM BOARD (000540 & 000709) 

PROCESSOR (80286-12) COPROCESSOR (80287·8) 

I 

SW1 Settings --- IL. ~ U52 
U43 

~ _ ... , 
2 3 4 5 6 7 8 Function - ' 

SYSTEM ROM INFORMATION 

,, 
ON ON 

Reserved ON OFF 
0-256 KB I:. .!I SYSTEM ROM LOCATIONS 

OFF ON 
0-512 KB 

U7200D 
OFF• OFF* 

0·640 KB 

I:. -~ U89EVEN 
ON* OFF• 

Select 256KB X 9 DRAM module tor expansion 
SYSTEM ROM REVISIONS 

memory 
Seara Part No. 107592-001 

OFF ON 
Select 1 MB X 9 DRAM E .!I module for expansion 

Rev PNonODDROM PN on EVEN ROM 

memory 

K 
106778-002 106779-002 

OFF OFF 
Reserved ON ON 
Reserved I:. !I N2 107824·001 107825-001 

ON* Enable h•ed disk drive P.2 109737-001 109738-001 R.2 109737-002 109738-002 

OFF Disable fixed disk d11ve 
ll_ .!I 

ON CPU boot speed 8 MHz OFF• CPU boot speed 12 MHz 

POWER SUPPLY 
ON• Plasma display 

~ !I mCGAmode 
Spare Part No. 107373-001 

OFF Plasma display 
1n monochrome mode 

BATTERY 
OFF Reserved l_l_ !I 

•Oelaull 

Spare Part No. 107385-001 (For System Board 000709-001) Spare Part No 107872-001 (For System Board 000709-003 

EXPANDED MEMORY BOARD ~000718) E !I ~~er Function 
E1 1-2 

~ !) 256-KB modules installed (default) E2 1-2 
El 2·3 

~ !I 
1-MB modules installed E2 2·3 

MEMORY EXPANSION BOARD (000543) 

I: !I J_~~_per __ Funchon 
·-------1·2 256-KB modules installed (de'ault) 

~ ~ 
23 1-MB module installed 
~~~MA DISPLAY CONTROLLER BOARD (000392) 
~~mper Et Function I!. ~ 1·2 Primary Address 3XXX (default) 23 Secondary Address 2XXX 

I! ~ 

~ ~ 
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Ii 3 
lT/286 

COMPAQ SLT/286 

~ ~ COMPATIBILITY LIST 

Spare 
Page Product AssyNo. Part No. 

~ ~ 
--·--· --

SYSTEM BOARDS 

I!: !I 80286 System 000851 110355-001 38 
80286 System 001150• 110355-001 38 

~. .-
~ ~ 

~~- ~ : 
~ . r ... ,. r 

? 
, ~ ,•; 
; .. i : , 

h ~ 
. ~ .. ,." ; *; 

' 
; ~.{~1.:.i r ~~ . , .. t 

!. . ~f i:-!~ :t 
~ y~ "' "f'rw:.~ ~ .. : •f"' 

'Comes wilh Memory Module (Assy No 00111\.1) mounled on sy•IPrn board .... 
ll ~ a: 

MEMORY BOARDS <( 
:I: 1 MB Memory 000657 110357-001 x 0 ~ ~ w MISCELLANEOUS INTERNAL a 
<( 

It ~ 
2400·Baud Int Modem 000866 110352-001 x a: 
Async Comm Interface 000854 110360-001 x CJ a. Backlight lnvtr 000908 110452-001 x ::::> I: .!t LED Indicator 000978 110453-001 x > Extender Connec1or 0 000872 110600-001 x a: 
CPU Connector• 001340 110601-001 x 0 

~ ~ .!I • Used k1 Deskl<lfl E wpansion Basr. only 

w 
~ ~ MISCELLANEOUS EXTERNAL 

I:. !I Product Oetion Part No. Seare Part No. w External Numeric Keypad 110052-001 110454-001 _. 
. ·-
II. . ,, ~ 

~ i ; :i. 

j , 
~ ~ 

f 

"' r ,. . ~ 

;i ~ . 

m ll !I Uesktop Expansion Base 110059001 N/A <( Battery Pack 110287·001 110351-001 .... a: Automobile Adapter 110288-001 110708-001 
0 IE !I External Battery Charger 110700-001 110706-001 a. External Storage Module 110281-001 N/A 
0 AC Adapter 117093-001 110353-001 <( It !t a. 

:;;'. ... .• U'>f""•;t 
ti).; 

~ ... .,,- c ~ - . 
~ 
0 

I:. !I 0 

I:. !I 

ll ~ 

I:. ~ 

I[ ~ 
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COMPAQ SLT/286 

COMPATIBILITY LIST 

FIXED DISK DRIVES 

Drive Drive Inter- lnte· Min Spare Controller 
Size Type leave l!rated ROM Part No. Assy No. 

20MB 2 1: 1 y F.2 110670-001 N/A 
<>Cl MB 2 3 1 y F2 110359-001 N/A, 
40MB 22 1 :1 y F.2 11oJ58-001 N/A 

TAPE DRIVE 

Size seare Part No. 

40MB 112524-001 (Used in External Storage Module only.) 

DISKETIE DRIVES 

Size Spare Part No. 

12 MB 112566-001 (Used in External St or age Module only.) 
360KB 112567-001 (Used 1n External Storage Module only.) 
144 MB 110356-001 

CABLE INFORMATION 

Cable Function Used With Spare Part No. 

Mass Storage Power AllFDD 110007-001 
FOO Signal AllFDD 110008-001 
0.skene Power /Signal Internal Diskette 110005-001 
Signal Cable EKI Storage 

Module 
110268 001 

Powt>r Cable Ext Storage 110270 001 
Module 

Ground Cable Display 110503 001 
Power Cord AC Adapter 110543-001 
Telephone Cable Modem 112666-001 
Cable Kit (4 Cables) 110551-001 
Cable Kit (2 Cables) 110553001 

BOARD JUMPER/SWITCH SETIINGS 

~ystem Board (000851 & 001160)* 

~~ettings 

1to2 

210 3 

Function 

8-MHz80287 
12-MHz 80C287 

• J11rnr><"S E2. EJ. and E4 reserved These jumpers musr l>e in~.ralled tor pror>"r board opera· 

''°" 
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COMPAQ SLT/286 
JUMPER/SWITCH SETTINGS (Cont'd) 

External Storage Module 

Jumper 

Disk 
Tape 

Function 

Enables diskette drive 
Enables tape drive 

PROCESSOR/COPROCESSOR LOCATIONS 

Processor (BOC286-12) Coprocessor (80287·8 or 80C287-12) 
U31 U45 

SYSTEM ROM INFORMATION 

System Rom Locations 

U560DD 
U57 EVEN 

System Rom Revision (Spare Part No. 110542-001) 

Rev PNonODDROM PN on EVEN ROM 
F.2 110091-002 110092·002 
F.5 110091·003 110092·003 
G.1 110091-004 110092-004 
G.2 110091-005 110092-005 
H.1 110091-006 110092-006 
H.2 110091·007 110092-007 
H.3 110091-008 110092·008 
H.4 110091-009 110092-009 
H.5 110091-010 110092-010 
HS 110091·011 110092-011 
H.7 110091-012 110092-012 

POWER SUPPLIES 

AC Adapter Power Supply DC Internal Power Supply 
Spare Part No. 110353-001 SparePartNo.110361-001 

Desktop Expansion Base Power Supply 

Spare Part No. 110599-001 

External Storage Module Power Supply 

. Spare Part No. 110448-001 

/ 
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rE/286 
COMPAQ L TE/286 

BOARD COMPATIBILITY UST 

Spare 
Product Assy No. Part No. P~ge 

------~-~------------~ 

80C286 System 

1 MBMemExp 
2MB MemExp 

SYSTEM BOARDS 

001274 

MEMORY BOARDS 

117081-001 
117081·002 

117117-001 

117266-001 
117265-001 

MISCELLANEOUS INTERNAL 

80C286 1/0 Interface 
Asyncronous Serial 

2400-Baud Int MOclem 

001280 
117078 

117070 

117119-001 
117271-001 

117270-001 

MISCELLANEOUS EXTERNAL 

x 

x 
x 

x 
x 
x 

Product 
External Storage MOclule 
External Numeric Keypad 
AC Adapter /Charger 
Aulomobile Adapter 
Battery Pack 

Opti~!'_!_ll_rt_N_o_. ___ S~pa_r_e_P_a_r_t N_o. 

Drlvm 
Size 

20MB 
40MB 

Drive 
Type 

54 
53 

lnter­
le1ve 

1: 1 

1: 1 

117079·001 N/A 
117092·001 117263-001 

N/A 117108-001 
117094-001 117289·001 
117229-001 117113-001 

FIXED DISK DRIVES 

lnte- Min Spare 
grated ROM Part No. 

Y A 117115-001 
y A 117288001 

TAPE DRIVES 

Controller 
AHyNo. 

N/A 
N/A 

Slze _________ S_,p_a_re_P_art_N_o_. -----------

40 MB 112524-001 (Used in External Storage MOclule ontv) 

DISKETIE DRIVES 

~ _s_1z_e ________ S~p_a_re_P_1_rt_N_o_. ___________ _ 

1.44 MB 117120-001 

1 2 MR 112566-001 (Used in External Storage Module 011/r) 

360 KB 112567-001 (Used in External Storage Module only) 
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COMPAQ LTE/286 
CABLE INFORMATION 

Cabla Function Used With Spara Part No. 
Cable Kil• All 117109-001 
•include~ an syslem cables 

Exlernal Slorage Modula 

J1 Settings 

F (Disk) 
T (Tape) 

JUMPER SETIINGS 

Function 

Enables diskette drive 
Enables tape drove 

PROCESSOR/COPROCESSOR LOCATIONS 

Processor (80C286-12) 

ua 
~oprocassor (80287-12) (Spara Part No. 117264-001) 
U500 

SYSTEM ROM INFORMATION 

~}'~!!!m ROM Locations 
U504 ODD 
USOJ EVEN 

System ROM Revision 
Spara Part No. 117100-001 

Revision PH on ODO ROM 

117221-()()1 

CLOCK/BATIERY 

Spare Part No. 1 t 7099·001 

42 

PN on EVEN ROM 

t 17222·001 
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Jii ~ 
)RT 386 

COMPAQ PORTABLE 386 

~ ~ BOARD COMPATIBILITY LIST 

Spare 
Page I! ~ 

Product Ass~-':'.~· Part No. 

SYSTEM BOARDS 

I! _t 80386 Syslem 000510 107683·001 47.49 

MEMORY BOARDS/MODULES 

~ ~ 1-2MBMemExp 000579 107686-001 x 
4 MBMemExp 000582 107688·001 x 
4MBMemExt 000585 107685-001 x I!. _I 512 KB SIMM 000576 107687-001 x 

I!. ]I 
ESDI External 

CONTROLLER BOARDS 

001091 115839·001 123 

I!. .t VIDEO BOARDS 

Enh Color Graphics* 000410 106373-001 125 
Enh Color Graphics• 000471 109196·001 125 I!. _j Plasma Display 000743/000932 107787-001 x 
VGC• ** 000806/001241/ 109253·001 127 .., 

109360 
Ill .., 

_j '" I!. ~· 
Advanced Graphics0 109958 114201-001 x 

0 
:;':, 

1024 
Advanced Graphics** 109959 104202-001 x 

~ -] Memory 
. • ECG and VGC require s~em ROM H or latm • • lnstane<I In Expansion nil only ' 

I! _J MISCELLANEOUS 
2nd Async Comm• 000715 N/A x I!: - ] 32-Bit Mem/Modem 000588 107684-001 x 

- 1200-Baud Int Modem 107041 107376-001 x 
2400·Baud Int Modem CEF6CK14373 107791-001 x I! . J A.sync Comm/Prl Ptr 000570 106886-001 li'B 
Async Comm/Prl Ptr 000990 106886-001 129 

~ ~j 
• Avalable oulsicfe ol the U S and Canada 

~ . ..t 

I!! .J .......... 
I 

l!i! .J 
........ 

"""' .... 
-t-
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I -·I I vvv t'UHI 3Ho 
COMPAQ PORTABLE 386 II. ] 

COMPAQ PORTABLE 386 -...... 
BOARD JUMPER/SWITCH SETIINGS 

f FIXED DISK DRIVES I[ ~ 
....__ 
'!°' Drive Drive Inter- lnte· Min Spare Controller SYSTEM BOARD ~000510) ( t·., Size Tlee leave grated ROM Part No. Assl No. Jum~er unction 

40MB 17 3, y lt2 107357-001 N/A ~ ~ INTERNAL SERIAL INTERFACE 40MB1 43 1 1 y J 114106·001 N/A E32to3 
1CJO MB 45 3 1 y lt2 107790001 N/A 

~ -~ 
E4 1to2 Asynchronous communications interface as COM 1 110 M0 1 33 1 1 y K 107982-001 N/A EB 1 to2 (JFX, IR04) & modem or 2nd asynchronous 300 MB1 38 1: 1 N K 113219·001 001091 EB3to4 communications interface as COM2 (2FX, IR03) (default) 

' R1·q11111" I.IS DOS ~ ? 01 later 
I[ ~ 

E91to3 ;· Uv-cJ 1n Etternal fut:Pd Disk Duve E:rnan~ir1n Ur111 R"'l""''c; P.1S DOS J 'l or lal~r 
E92to4 

TAPE DRIVE E32to3 

I[ ~~ 
E4 1to2 Asynchronous communications interface as COM2 Size Sp_!~!_Pa~-~°-·-- ES 110 3 (2FX, IR03) & modem or 2nd asynchronous 

40MO 107785 001 (Installed in E•pansion Unit only) ES 2 to 4 communicalions interface as COM1 (JFX, IRQ4) 

Ill -~ E91to2 
E9 3 lo 4 

DISKETIE DRIVES E32to3 

Ill ~ E4 2to3 Size Spare Par1 No. 
ES 1 to2 Asynchronous communications interface as 360KB 107360-00t 
EB 3to 4 COM1 (3FX, IRQ4), disable internal COM2 1 2 MB 107359 001 

Ill ~ E91 to3 1 44 Me• 109595-001 
E92to4 

•R1111111rP.s sy~ft1nt ROM J? or latpr for u~P. ~11'1 MS 005 ;tr'41 'r•t~m ROM J 4 or latrr fnr use EJ 1 to2 w11h .. •S 05:1VPr!.Hm1 1 RPQut1r\ MS 0(••; Vrr\HtU 1 :)1R1• .. 1!<.1onAff111,1.11100 i1Sduvr. 8 

~ ~ E4 2 to 3 
arwl l.1S oos v .. ISl()l1 J 31Re.is1or1Bd111'1.0llf'I a\ <Ill.~ A 

ES 1to2 Asynchronous communications interface as 
CABLE INFORMATION ES 3 lo 4 COM2 (2FX, IR03), disable in1ernal COM1 

~ -j E9 1to2 
Cable Function Used With Seare Par1 No. E93to4 
Mass Storage Power Internal Foxed Disk 101741-003 

.~ 
E321o3 

Drives ~ E4 2103 Modem or 2nd asynchronous communications Mass Storage Power Fixed Dosk Drives 101741-004 15 in. ES 1 lo3 interface as COMt (JFX, IR04), disable (DroveD) 
EB 2to 4 internal COM2 FDDSrgnal Internal F••P.d Dis!. 1077~8 001 ll -~ E91to2 Drives 

D•s~ene Controller All D1ske11e Drives 107177 001 E93 to 4 
(Single Drove) 

~ ·~ 
E3 1to2 

Dis~ene Conlrotler All Dosket1P. Drtves 107177002 E4 2 to 3 Modem or 2nd asynchronous communications (Dual Droves) 
EB 1to3 interface as COM2 (2FX, IROJ). disable internal Display Data Display 107171-001 
ES2to4 COM1 Display Control Display 107173-001 ~ -~ 
E9 1 to3 Display Intensity Display 107174001 
E9 210 4 Display Power Display 107175·001 

I!; ~ 
E31 to2 RGB Perl Display 107172-001 
E4 1to2 Modem Jack Modem 107518-001 
EB1to2 Disable bolh internal serial interfaces (RJt1 RJ11) 

Callie K11 107382 001 ~ j E83to4 
E91 lo3 
E92to4 

I! ~ Continued 
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POAT 386 
COMPAQ PORTABLE 386 

BOARD JUMPER/SWITCH SETIINGS 

~~!~~ 80~~0-~~5~~~---

[5 1102 
r 5;>10 3 

rs 2 to 3 
ff) 110 2 

E-1~, 1 tn 2 
[ lfj 1trJ2 

Ell 1to2 
r1c, 2 to3 
r 1 fj 1 1rJ 2 

[ 17 1 to 2 

F15 1 to2 
fl621oJ 
E17 Ito 2 
f 15 ;>10 3 
I' Hi;> lrJ 1 

f 17 110 2 
E15 110 2 
E1621o3 
E17 2 to 3 
E 15 2 to 3 
E 16 2 to 3 
I 17 ;>In 3 

Et'.l 1 to2 & 
E 14 1 to 2 
I 13 1to2 & 
[ 14 2 lo 3 

E 112 trJ 3 & 
E14 2 lo 3 

r 1 <>to J & 
E2 1to2 
El I to 2 & 
£2 2 to 3 

E1 110 2 & 
E2 110 2 
r12to3 & 
E2 2 to 3 

E7 1 to<' 
[12103 
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MASS STORAGE DEVICES 
Fnahle l1Med disk drive (df'lciull) 
D";iilJle li.N:I d1<;~ driv•.• 
O•sl..etle drive prunary <1ddress (default) 
D1sketle drive <;prnnrlciry ci11clrP<;S 

TOTAL 32-BtT MEMORY INSTALLED 

2 Megcibyte 

3 Megabyte 

6 Megabyte 

10 Mf'gcthytr> 

32-BIT MEMORY USED AS BASE MEMORY 
frlO Khyte (di,ilaulll 

~i12 Khyle 

INTERNAL PARALLEL PRINTER INTERFACE 
lPTI (clelciult) 

l Pl 2 

LPT3 

Disable interlace 

l'r1111,~1y rnterrupl (11107) (rJ,.f;111lt) 
Allerncite 1n1errup1 11no:,J 

I!. 

~ 

~ 

~ 

It 

~ 

It 

t.. 

Colllmued 
~ 

~ 

Pi 
COMPAQ PORTABLE 386 

T386 
3 
~ BOARD JUMPER/SWITCH SETTINGS 

SYSTEM BOARD (000510) 
~u!!'_eer I" unction -----!t MISCELLANEOUS 
E20 110 2 

!I f20 2 lo 3 

E21 1 lo 2 

!1[212103 

E2J 1to2 

.. E2321o3 
::I E121lo2 

E182to3 

.. E191to2 
::I E22 2 to 3 

E24 1lo2 !I E251 to2 

387 coprocessor installed or Weitek 3167 coprocessor 
not installed 
387 coprocessor not installed or We1tek 3167 coprocessor 
installed (default) 

CPU boot speed 20 MHz except when accessing diskette 
drrve, then 8 Mtiz (default) 
CPU boor spePd 20 MHz (always) 
COMPAQ Plasma Display in CGA mode (default) 
COMPAQ Plasma Display 1n monochrome mode 
Reserved 
Reserved 

Reserved 
Reserved 

Reserved 
Reserved 

PROCESSOR/COPROCESSOR LOCATIONS 

!I PROCESSO_R_~ __ 6_-2_0,__) _C_O_P_R-=.OCESSOR (387-20/Weltek 3167) 
U62 U69 

SYSTEM ROM INFORMATION 

SYSTEM ROM LOCATIONS 
.~ U32 ODD___ U40 EVEN 

SYSTEM ROM REVISIO~ ( Spare Part ~_o_._1_0_7_796_-_00_1_,,) _______ _ 

!! Rev PN on ODO ROM PN on EVEN ROM 
H.2 107733·003 107734-003 

.iii J 4 
::I K.3 

109593001 

109593-002 

POWER SUPPLY 

Spare Part No 107373-001 

BATIERY 

Spare Part No. 107786 001 

109594-001 

109594-002 
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Ut:~l\t'HU 
IP ~ COMPAQ DESKPRO 

............ 

~ ~ 
BOARD COMPATIBILITY LIST ' .......... 

Spare 
'J'' 

Product Assy No. Part No. Pa~-:_ 'l 1.· ~ 0 LI 

SYSTEM BOARDS "' "' <% 

~ 0 
m 

;; z: z 

It ~ 
8086System 000058 101339-001 53 .... 0 0 .. ' .. 'i' .. ;;; !l 8086 System 000315 105191-001 53 !! "' !! 111 .. 

1:1'- z: ... z ,. ,.. LJ ,. ...... <J ,. LJ ... 
8086System OClOJ64 106374-001 53 

... G ... wr- IL ... t- " t-"' " "' '''· :w: • .. .. .. "' .. S:<I> LJ .. ... .. a: I[ ~ " 
. ,, .. .. r 

MEMORY CHIPS 
c ~ c ,. - > c > 

~ .. "' .. ~ .-. l-1 0 "° ,-, 
! .... c I: :I: .., ·l u •• w 

64 x 1 (150 ns) DRAM 105152-001 x tt :· ,.._ 
> s:o L- > c > 0 l". 

_,,_ 
"' "' 

_ ... 
-oc 

~ 
<% .. .., ,.., I- .I"'.' 0 lll";fO 

~ 64 X 4 (150 ns) DRAM 106330-001 x 
C:• t: l'.'•'t• r: - IJ ;. i· .5 • 0 I: w m w "' u IJ,•.) ,., u c r- r I ,,,.. r .I> .. c c 256 X 1 (150 ns) DRAM 105151-001 x 
I: '" " ... ,. ... ... ,, ... J - ,, ' 

,~, Ir ".'• ~ J ~t .t ~ ~ I· l ... ... ,. '1 •!\ c;..,, .. Gt- l:o:z,t-- c •:st ... ,,. c, ... - 0 .:.z _o -o a: I[ !I CONTROLLER BOARDS 
Vo .... 'I - I- ·1- • - t- •->-

CJ n Q. Fixed Disk Cntrl WD1002SWX2 101672-001 53 111111 :J 11111 Fixed Disk Cntrl WD1002WX2/ 101672-001 121 11111 I[ .!I I - 'I I . 'I 11111 > WD1002HX4 

•u· .'1 I 'I 
11111 a: 

Diskette/Printer 000043 101341-001 x l!!!! 0 lloi I Diskette/Printer 000181-011 101341·001 122 

I 1:: I I I:: I 
"' :E ll .!I r~ w 

:E VIDEO BOARDS 11 111 DI _ 11 111 DI "' ~ w co Enh Color Graphics• 106373-001 125 Ir 'f 
!:. 

00 I[ !I 000410 ;:; 
M Enh Color Graphics" 000471 109196-001 125 .::. 
w VDU 000031/000160/ 101340-001 125 

:/ II I II I 

4 [ID [I) 
...I 

I[ !t 000345 • 1~11 I ·1~11 I - m 
VDU 000525 101340-001 127 ~ 1111--llh 1111--ll!·~ t- VGC• 000806/001241/ 109253-001 127 .._. a: 

I[ !I 
109360 

0 •ECG and VGC require system ROM H Of later ~ - IA Q. "'-11 ... - .. 
~g; --· 0 MISCELLANEOUS 

..... ~ 
WI ..W ..,,. 

I: !ij C:r>;·"' t!!t ~ ll•f'.'I' 

! t:l '11..-~ 
Q. Async Comm/Clock 000061 101440-001 128 

<&. ·o., ,. Oj C'r- c 
~ ·•M IL '>I :E Async Comm/Pr! Plr 000570 106886-001 128 
~ - .. =>-• 
.. ~> • 0 I[ !t Async Comm/Pr! Plr 000990 106886-001 129 
r , ... ~ > •l ':> ,. 

~ 0 f<tC•C ,, 
2400-Baud Int Modem 001070 112693-001 x o"''f' .. .,. 

~ t- .~ ..J .. 
I'. 

-:.:~ - ..J 

II[ !t ~ = 0:) .. 
·~ ~ 0 

"" ... z ... 

ll !! 

ll !! 

~ !t 
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DESK PRO 
COMPAQ DESKPRO 

FIXED DISK DRIVES 

Drive Drive Inter- lnte- Min Spare Controller 
Size Tre• leave irated ROM Part No. Assr No. 

10 MB* 4 1 N E 101437 ()()1 W01002SWX2 
WC>1002WX2 
W01002HX4 

2'J 1.1B* 2 4.1 N r 10?7'7 001 wn1002swx2 
W01002WX2 
W0100211X4 

'.llJ Ma• 6 J 1 N r 101f/,4 00 I W01002SWX2 
W01002WX2 
W01002/llX4 

·ou.•• lil>fui arP ''''hf r,,w1trh ~··thu110., or1 lhf' l1'lf'l(l cti-.I. rhr.•f'I rnntrnllt•r l1n;u1I nr ar.- hard win'«t d•·1u•1wt1nq on 1hP h1t1'(I 111~ d11..-(' f.1u1lrollPr U\Prl 

TAPE DRIVE 

Size __________ se~!!_!art No: ·----
10 MB 101438·001 

DISKETTE DRIVE 

~~!! _______ 2e~~_!ai:!_~o,"-. ------
JOO t<B 102928-001 

CABLE INFORMATION 

~llb~e _!'_~~!!~~----w~~·-~~~~ _____ ---~l!•r.e_!ll_r1_~!'· 
01S~f'tte/Tape Signal' All Diskette Droves 1013AO 002 

10-MB lape 
Mass Storage Power' All Diskette. TrtpP. 

& Fixed 01sk Drives 
FOO Signal2 10- & 30-MB FOO 

FOO Signal t'O· & JO MB FIJI> 

10MBFOD 
(Connects C· /I. D) 

'r.1r1 ol ~~" 10~134 0lll & lllijl46 1.101 
'r.1r1 cd ••i. IOOl;4 I rHl? & 1o;un.1 001 

101137-001 

101601-001 
101601002 
10flG?500J 
10llf.>25 004 
101~·'i4 001 

y 

34 Pin 
20Pin 
34 Pin 
20Pin 
34 Pin 

c 
COMPAQ DESKPRO 

BOARD JUMPER/SWITCH SETTINGS 

SYSTEM BOARD (000058, 000315, & 000364) 

IKPRO 

~ ~ SW1 SETTINGS 

ll 

ll 

ll 

II.. 

I.. 

I.. 

~ 

~ 

1 2 3 4 5 6 

~ 
OFF 

ON** 
orr 

_j ON OFF 
OFF OFF 
OFF ON 

.!I ON ON 

ON ON 

~ 
OFF ON 

~ 
ON OFF 

.!I 
OFF OFF 

.!I 

~ 

3 •w•h • revision F °' laler system ROM. •• DefatM 

1 8 

ON ON 
OFF ON 
ON OFF 
OFF OFF 

Function 

Reserved (always OFF) 
No coprocessor 
Coprocessor installed 

128 KB memory 
256 KB memory 
512 KB memory 
640 KB memory 
80 X 25 COMPAQ EGA, 
compatible EGA, VGA 
or RGBI primary. 3rd· 
party monochrome 
(MDA only) secondary. 
40 x 25 COMPAQ vou· 
primary. 3rd-party 
monochrome (MDA 
only) secondary. 
80 X 25 COMPAQ VDU 
primary. 3rd-party 
monochrome (MDA 
only) secondary. 
3rd-party monochrome 
(MOA only) primary. 
AGBI secondary_ 

One diskette drive 
Two diskette drives 
Three diskette drives 
Four diskette drives 

FIXED DISK DRIVE CONTROLLER BOARD (WD1002SWX21 

_!j SW1 for Drive D SW1 for Drive C Drive 1 2 3 4 
~ 10MB OFF OFF OFF OFF 

20MB ON OFF ON OFF 
30MB ON ON ON ON 

~ 

~ 

~ 

-~ 
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VI a.11;:'1nrnv 
~ ;I 

Cl. ... Ill • COMPAQ DESKPRO ,, ..c. Cl. ... ~ 
L u ... ::> GI 

" 
GI .I. ,, . " -, PROCESSOR/COPROCESSOR LOCATIONS 0 

, .. u 0 • '° I ~ ~ 
..... t: • m ... :::> lt ......... L .. 

PROCESSOR (8086-2) COPROCESSOR (8087·2) [ 
L '° ., DI , 

:j" • ""' Ill c • L 
U52 U44 .. Cl. N .. ::> ,, 0 

-:, I!_ !I Ill OI G) .I. [ 
NGl "G) VI Gl GI , .. I I Cl) t: VI •:::> Cl) N .... 

SYSTEM ROM INFORMATION lt 
) .... .. ... 
OE G) II ID Ill 

I!. ~ "' [ 0 ,, Pl ..... .. Ill IL ,, ... 0 .. 0 N It: ... er .. It::::> ... SYSTEM ROM LOCATION: U21 

SYSTEM ROM REVISIONS 
~ ~ seara Part No. 100699-001 " '° I I I I I Revision PNONROM M I-

GI -· •a •a •• •• [[ 

~ ~ 
G) 

E 100298-004 GI ·-·· •••D •••D •••D •••D < 
F 100298-005 . llDDll 1 -· -· •I -· J: 

0 llDDll I mDllDI •1 -· -· 0 G 105681-001 

~ ~ 
z • • - - • w H 106265·001 > 

11111 11111 1111 11111 
c 

J 106265-002 VI <( VI er [[ 

~ ~ CJ 
POWER SUPPLY a. 

::::> 
Spare Part No 102927-C.101 I!.. ~ >-

[[ 

0 BATIERY 

t!_ ~ 
:E II) 

Spare Part No. 101260·001 (Mounled on lhe Async Clock/Comm Board) 
w II) 

:E 
0 

~ _t [[ 
0.. 
~ 
(/) 

~ _j w 
Q)IJ) c Ill .. 

I I I I G)M a 
L 

G)G) 

it G)G) -· -· •a •• <( 
GIG> ·-·· --·· •••D •••• 0.. -· •• -· •• :E 

L ~ 
00 -· IDDIDll -· •• 0 zz • - - - 0 >> 
111111 

1111 1111 11111 11111 
VIVI 

(_ ~ 
a:cr 

,, t: n lt 

L. ~ L er Q. G) 

Ill It: .. ., 
0 ..c. '° m ,, u .. • 

L. 
[ .. lt 

, 
.~ • • "' L .. :I. Ill 0 • u N,.. [ 

~ 0 0 • Ill Ill 1110 t: 

l. .~ lt • tll ... m r4 

'° ) • Ill 0 0 .. 
N [ "UM 0 • ,, ... ... 
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>286-8 11· ~ 8-MHz COMPAQ DESKPRO 286 

£ lt BOARD COMPATIBILITY LIST 

Spare 
Pa~e 

~ 
Product AssyN_~· Part No. 

~- SYSTEM BOARDS 

~. jl 80<'86 Syslem 000094 ·.:Z-1;~;., 102774-001 59 
80<'86 Syslem 000361 ~?-I",/ 106434-001 59 

( ~ 
MEMORY BOARDS 

512/2048 Mem Exp 000307 /000308 (. 7-. :~ " 105033-001 121 
Syslem Memory 000130;000110/C.?. :~: 102710-001 60 

~- ..I 000382 

MEMORY CHIPS 

~ ~ 64 X 1 (150 ns) DRAM 'fr .2~l--i 105152-001 x 
256 X 1 (150 ns) DRAM f { t'J' ·.1._: ! 105151-001 x 

t.. _t CONTROLLER BOARDS 

Fixed Disk Cntrl WD1002WAH .'..?_ i ·!-: 102778-001 121 

~ .JI Mullipur Cnlrl 000142 I' 7 I . ., 102705-001 1<'2 ·- ... 1~ .. -
·-~ :R Multipur Cntrl 000181-001/021 l: 2 ! »":!. 102705-001 122 w .... 

Mullipur Fixed Disk 000336 , : z_( I I\( r ·;·. 104174-001 122 0 
;;: 

~ .:I Multlpur Axed Disk 000519/000815'1' ':' ~ 104174-001 123 
ESDI Fiiced Disk (31) WD1005WAl-f 108140-001 121 

ll ..I 
ESDI 130/300 WD1007AWAH 113265-001 121 

VIDEO BOARDS 

l. .JI Enh Color Graphics• 000410 106373-001 125 
Enh Color Graphics• 000471 109196-001 125 
VDU 000031/000160/ 101340-001 125 

~ _t 000345 
VDU 000525 101340-001 127 
voe• 000806/001241 / 109253-001 127 

ll ~ 109360 

• ECG and VGC require syslem ROM F or later 

It .!JI MISCELLANEOUS 

Async Comm/Prl Ptr 000570 106886-001 128 

I! ~ 
Async Comm/Prl Ptr 000990 106886-001 129 
2400-Baud Int. Modem 001070 112693-001 x 

......... I! ~ 
I 

......... 
~ .t -......; 

(), 
57 



U t" £'.OO-O Ut'2H6-B 
8-MHz COMPAQ DESKPRO 286 iit ~ 8-MHz COMPAQ DESKPRO 286 - FIXED DISK DRIVES ~ :1 BOARD JUMPER/SWITCH SETTINGS 

-....... Drive Drive Inter- lnte- Min Spare Controller SYSTEM BOARD 000094 
.... J Size Type leave grated ROM Part No. AssyNo. 

~ ~ Jumper Pins Function 20MB1 2 4:1 N A 102777-001 WD1002WAH - ED 1to2 3rd-parly monochrome (MDA only) 30MB1 6 3:1 N F 101664-001 WD1002WAH 
40 MB• 17 3.1 y F 108058-001 000336 ED 2103 COMPAQ VDU, COMPAQ EGA, 

I! _j compahble EGA, RGBI, or VGC (default) 000519 
ES 1to2 CPU boot speed 8 MHz (default) 000815 ES 2to3 CPU boot speed 6 MHz 70MB 12 2:1 N F 102932-001 WD1002WAH 

~ =t EM Reserved 130MB1 253 3:1 N F 10R060-001 WD1005WAH 
353 1 :1 F WD1007AWAH 

• SPP f"IQe I JJ IOI dual '11 MB dr111e cnnligurahon 111lnrrnallnn I!. ..t SYSTEM BOARD 000361 1Cnn11•• lnrmall"'1 lot 11111 COMPAQ OE SKPllO Mu\I hP '"form.tllN.I whr.n u.i•d In lhe R MHz SW1 SETTINGS COMPAQ OESKPRO 2116 

~Come\ lotnianed as type JS for'"" W011)(17AWAtl "'"''"~''" II usoct wnh the WOHl05WAtt 

I! _]I 
1 2 3 4 5 6 7 8 Function conl1uller (IJr '5~Ji°'' must ffcr1orm an unn>fNJtl1n11,tl founal lullowed by a surface anal~I! usuog AOVA CED IAGNOS ICS 5 04 ot grr;otpr ON With 64K X 1 ORAM lt.4$ DOS J I ot earl•Pt supports lype :IS or~y MS DOS J 2 or l;otpr support• e~her IYPf' Use OFF With 256K X 1 DRAM lyll" 25 d lhP apphcahon software suppons only t 7 sl'r.l<JI~ per track 

I! .J ON ON Disable RAM and ROM TAPE DRIVES ON OFF 0-256 KB base memory 
OFF ON 0-512 KB base memory Size Spare Part No. 

I! .J OFF OFF Enable all base memory 10MB 101438-001 
OFF OFF Wilh 64K X 1 DRAM 40MB 108081-001 
ON ON 256K X 1 DRAM. No 

DISKETTE DRIVES I!. .J extended memory 
150ns (ot ON OFF Enable bank 2 for 1.0 10 laslerl 256K X I 1.5 MB of memory Size Spare Part No. chips only 

OFF ON Enable banks 2 & 3 for 360KB 102928-001 I!. =i 1.0 10 2.0 MB of memory 
12 MB 102775-001 OFF OFF Enable all banks for 1.0 
1.44 MB• 113263-001 (Requires minimum sys. ROM N.3) to 2.5 MB of memory 

I!. ~ OFF• CPU boot speed 8 MHz 0 R11quorH MS·DOS Vers!ll'1J31 Revision A• inslalll!d as drove B. and MS DOS Version 3 JI 
ON CPU boot speed 6 MHz 

Revosoon B W installed as dr111e A 

OFF Reserved CABLE INFORMATION I!. ~ ON• COMPAQ VDU & EGA. 
comgatible EGA, RGBl, Cable Function Used With seare Part No. orv c 

Disl<ette/Tape Signal' All Diskette Drives 101380-002 I!. ~ OFF 3rd-party monochrome All Tape Dnves (MDAonly) 
Mass Storage Power1 All Disl<ette. Tape, 101137-001 

•DP.fault & Fixed D•sk Drives 
FOO Signal1 30-MBFDD 101601-001 34 Pin I! ~ 101601-002 20Ptn 
FOO Signal 20-, 30- & 100625-003 34 Pin 

70-MBFDO 100625-004 20Pin I! -~ FOO Signal3 40-MBFOO 108086-001 
FOO Signal 40-MB FOO 106087-001 

(Dual Drives) 

~ !J roo Signal4 130-MR roo 1000:?5-005 34 Pin 
100625-006 20Pin 

'Pan ol k~s 102934-001 & 108146 001 1 Pan ol u 108t4ffOOt 

~ J 1 Pan" us 100641-002 & 102934 001 4 Pan ol U t0824'Hl0t 
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.......... 
I 

' 'l 
~.) 

DP286-8 
8-MHz COMPAQ DESKPRO 286 

BOARD JUMPER/SWITCH SETTINGS 

SYSTEM MEMORY BOARD 000130• 
--- ---------------

Memory Jumper Address Range 
!YPlt ____ Setting_s __ EnalJl~d _______ -----------
64K XI chips El to E2 0- 640 KD 

E51oE6 
64K x 1 chips E2 lo E3 0 512 KR 

E410 rs 
256K x 1 chips E2 lo f3 0- r.'10Kll"' 

E51oE6 1 2 5 t.lll 
256K X 1 chips £2 ro F3 0 MOKll 

E4 to E5 
·N·~ PAL diPpf'IMlf'lll 
•• r.to KB to I MB '"'""'"'J 
SYSTEM MEMORY BOARD (00017~-~~~~--«J!l_~38~u) ·PAL ~n_U_90-"-----
Memory 
!~Pe 
64K x 1 chips 

64K x 1 chips 

64K X 1 chips• 

256K x 1 chips 

256K x 1 chips .. 

E1 Jumper Address Range 
Pins Enabled ---- ---· 
1to2 0- MO Kl1 
5106 
1to2 0-512KD 
4 lo5 
2to3 0- 256 KA 
o4to5 
2103 0- 640 KO'•• 
5106 1 - 2st.m 
2103 0 F;40 Kn 

4105 

PROCESSOR LOCATIONS 
(80286-8) 

-=-000094~_:;__:_-=-S-'-'y1:.:.le:.:.m.;.;.__.:.B,o"',;;._ar_d_-'ooo--'-_ 361 System ~o_ard 
U60 U3 

COPROCESSOR LOCATIONS 
(80287-3 or -8) 

~94 Sfslem Board ~36_1 sy~_t_ern e~-~'-~ __________ _ 
U74 U17 

60 

JI 

.I 

-~ 

-~ 

. .I 

~ 

.i 

-~ 

-~ 

-~ 

I!. -~ 

I!. .~ 

~ -~ 

P286-8 
8-MHz COMPAQ DESKPRO 286 

SYSTEM ROM INFORMATION 

SYSTEM ROM LOCATIONS 

000130 000178 & 000382 000361 
~·-~~mo_r___.y'--'B=---:d'----"S_ys _Me.!"_ ~d. ____ _::SJ_y-=-st:.=e.:.:.m:..:B::.:d~---
U82 ODD UB4 ODD U92 ODD 
UBB EVEN U92 EVEN U49 EVEN 

SYSTEM OPTION ROM LOCATIONS -------------
000130 000178 & 000382 000361 S~y~•-M_e_m_o_r_._y_B_;.d ___ _::S~s_Mem__Bd _____ ~~lem B_d __ 
U78 ODD U79 ODD U116 ODO 
U85EVEN UB9 EVEN U75EVEN 

SYSTEM ROM REVISIONS 
Spare Part No. 105035-001 

Rev PNonODDROM PN on EVEN ROM 
A 102667-001 102669-001 
B 102667-002 102669-002 c 102667-003 102669-003 
0 105620001 105622-001 
E 106261-001 106263-001 
F 106437-001 106438-001 
G 106580·001 106581-001 
J 106778 001 106779-001 
I< 106778-002 106779-002 
M 106970-001 106971-001 
N.3 106970-002 106971-002 
P.1 109739·001 109740-001 
R.2 109739-002 109740-002 
$1 109739·003 109740-003 

POWER SUPPLY 

Spare Part No. 102927-001 

BATTERY /CLOCK MODULE 

Spare Par1 No. 102929 001 
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8-MHz COMPAQ DESKPRO 286 MEMORY UPGRADE CHART No. 2 
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!86-12 
~ ~ 12-MHz COMPAQ DESKPRO 286 

t!~ ~ BOARD COMPATIBILITY LIST 

Product 
Spare 

Pag~_ 
~ 

A_s~1-~'?'. ___ Part No. 
I!. 

SYSTEM BOARDS 

~- .!I 80286 System 000555/000700 cl i . " 106707-001 67 

MEMORY BOARDS 

I!_ ~ 512/2048 Mem Exp 000307/000308 105033-001 121 

MEMORY CHIPS 

~ ~ 256 X 1 (100 ns) ORAM 113017-001 )( 

I!_ ~ 
CONTROLLER BOARDS 

Fixed Disk Cntrl WD1002WAH 102778-001 121 
ESDI foed Disk (3 1) WD1005WAll 108140-001 121 

I!. !I ESDI 130/300 WD1007AWAI; 113265-001 121 
Tape Adapter 000774 113259-001 123 
Multiput Fixed Disk 000815 113446-001 123 

I!_ !I ESDI Ex1ernal 300/600 00109\ 115839-001 123 
V) ESDI Cntrl (15 MHz) 001283 115188-001 124 .... 
~· :!, ESDl/Diskette Cntrl 001472 115374-001 124 Q 
7. I!. !I VIDEO BOARDS 

~ 
.!I Enh Color Graphics• 000410 106373-001 125 

Enh Color Graphics• 000471 109196001 125 
VDU 000031/000160/ 101340-001 125 

I!_ !I VDU 
000345 
000525 101340-001 127 

VGC" OOOBOfi/001241/ 109253-001 127 

~ ~ 109360 
Advanced Graphics 109958 114201-001 )( 
1024 

~: ~ 
Advanced Graphics 
Memory 

109959 114202-001 x 

• ECG and VGC require syslem ROM Kor la1t•1 

~- !I MISCELLANEOUS 

Asvnc Comm/Prl Ptr 000570 106886-001 128 

I!. ~ Asvnc Comrn/Prl Ptr 000990 106886-001 129 
2400-Baud Int Modem 001070 112693-001 )( 

" 
I! !!!I 

' 
" I! ~ '-1 
'(_ 
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12-MHz COMPAQ DESKPRO 286 

FIXED DISK DRIVES 

Drive Drive Inter- lnte- Min Spare Controller 
Size T)'.ee leave grated ROM Pan No. ASS)'. No. 

20MB 2 1:1 y K 114463-001 000815 
20MB 2 3.1 y K 113016001 000815 

l. 
40MB 0 17 3:1 y K 108058·001 000815 
40MB1 43 1: 1 y K 113030-001 00oa15 l_ 
70MB 12 2:1 N K 102932-001 WD1002WAH 
130 MB2 253 3 1 N K 108080-001 W01005WAH 

353 1: 1 K WD1007AWAH I. 
300MB4 38 1: 1 N P.1 113219-001 001091 

001283 
001472 

650 MB4 49 1.1 N p 1 115181-001 001091 l. 
001283 
001472 

• 5,.p flilQtt 133 lor dual 40 MB rlrive conhgrnatio11111lr1rmatio11 

' Rl>Qt.llr"s MS DOS J 2 or lalffr 
1 C:onl<'s lormallNI "' •vf>I' J<; '"' lhP W0HMJ711Wlllt 1.n111u~IPr II 11•"'1w11h11111 WOI005WAH t_ 
cnutrnller (tYfMt 25f ynu mu\t pP.rform an w1Nn.,h11 1 111.1l lounal followed by A ~urface analysis 
u••nq ADVANCED DIAGNOSTICS 5 04 or y1r.lll't 
J MS DOS 3 I or earlier suppor1s type 25 only MS DOS 3 2 or laler supports e11her lype Use 
type 25' lhe Rpplte.altOO sollware supports oi~y 1 7 '"~''"'per !rack 
•Used"' fi•ed Disk Drive Expansion Un4 R~!J"""' I.IS DOS J 2 or laler t... 

TAPE DRIVES 

Size Seare Pan~-

40MB 108081-001 
135 MB 113218-001 

150/250 MB 115368001 

DISKETTE DRIVES 

Size Spare Part No. 

360KB 102928001 
1.2 MB 102775-001 
1.44 MB• 113263001 

• RP.<Jt1ires s~slem ROM N J or lalrr Im "'"''""'I.IS DOS anrl syslem ROM P I or laler lor use 
wtlh MS OS 2 VP,.IOn I I RP.<llJllPS MS OOS V1•1•.uo11 :I 11 Rrv"HJ" A ti 111'1alled U dtlVI! B. 
and MS-DO VPISl()n J 3 I RP.vtStQn B ~ ""'·'"'~''"fl"·•' A 
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DP286-12 
12-MHz COMPAQ DESKPRO 286 

CABLE INFORMATION 

Cable Function Used With 

Diskette{Tape Signet' All DiskeHe Drives 
40-MB Tape 

Mass Storage Power' All 

Tape Signal 135-MB Tape 
150/250 MD Tape 

FOO Signal 70-MB FOO 

FOO Signet' 20-MB r·1 & 3.1J, 
40-MB I 1 & 3. 1 

FOO Signal Dual 20 & 40 MB FOO 
FODSignal3 130-MB FOO 

E>clernal 1/0 E>cpansron Urn1 

Telephone Cable Modem 
1 PRn nl k"~ IO?!IJ4 ()()I & I08141i 001 
7 Part o1U108146 OOI 

Spare Part No. 

101380-002 

101137-001 

113198-001 
115196-001 

100625·003 
100625-004 

108086·001 

108087-001 

100625-005 
100625·006 
115810-001 
100625·006 

112666-001 

l Part ol k~ IOR:?49 001 

•Part ol kH 11581:'-001 

34 Pin 
20P1n 

34 Pin 
20P1n 
34 Pin 
20P1n 

BOARD JUMPER/SWITCH SETTINGS 
SYSTEM BOARD (000555 & 000700) 
SW1 SETTINGS 
1 2 3 4 5 6 7 8 Function 
ON With 64K X 1 ORAM 
OFF• With 256K X 1 ORAM 

ON ON Disable RAM and ROM 
ON OFF 0-256 KB base memory 
OFF ON 0·512 KB base memory 
OFP OFP Enable all base memory 

OFF OFF With 64K X 1 ORAM 
ON• ON• 256K X 1 ORAM. No 

e>clended memory 
ON OFF Enable bank 2 for 1.0 to 100 ns (or 

1.5 MB or memory lasle< 256K X I 
chips or~y OFF ON Enable banks 2 & 3 for 

1.0 to 2.0 MB or memory 
OFF OFF Enable all banks ror 1 O 

to 2 5 MB or memory 
OFF• CPU boot speed 12 MHz 
ON CPU boot speed 8 MHz 

OFF Reserved 

ON* COMPAQ VDU & EGA, 
comgatible EGA, RGBI, 
orV C 

OFF 3rd-party monochrome 
(MOAonly) 

Jumper ES 

CPU boot speed 12 MHz 1 . 2 
2 - 3• CPU boot speed 12 MHz except 8 MHz when accessing 

diskette drive 
•Default 
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DP286~ 

12-MHz COMPAQ DESKPRO 286 Ii. ~ 
PROCESSOR/COPROCESSOR LOCATIONS 

~ ~ P~ocessor(80286-12~ Coproce~~!J~0287-B) 

UJ U17 

SYSTEM ROM INFORMATION I.: ~ 
SYSTEM ROM LOCATIONS SYSTEM OPTION ROM LOCATIONS 

I!.. _j - - --·------------------
U920DD U11'l0DD 
lJ49 EVEN lll~> LVEN 

ll ~ 
SYSTEM ROM REVISIONS 
~p~re ~rt No. _!~~~~~-001 

~ ~ Rev PNonODDROM PN on EVEN ROM -------· ···-··-·-- -·-~-- --------
K 106778·002 106779-002 
M 106970001 106971·001 I.. ~ NJ 106970-002 106971-002 
r 1 109739-001 109740-001 
n2 109739-002 109740-002 t.. jl 
s 1 109739-003 109740 003 

POWER SUPPLY t.. _t 

Spare Part tJo 108065-001 I!.. .i 
BATTERY /CLOCK MODULE 

Spare Part No 102929-001 I!. ~ 

I!.. _:t 

I!.. 2J 

I!.. it 

I!. -~ 

I!. .!J 

' II!. .!t 
I 

' I!. .J -...J 
~ 

68 

0 ... ; ; 
~ 

.. 
c c !: GI ·=· ... ~ '"' 

,. 
Ill ... 
ZI .• - ,. ,. "' .... ., 

!::~~ 
.,, ..__,,. 
IL 

-~,. .. ::.: "" 0 "'w"'.,. ..... 
~il •O 

.:. .. , 
·I •.l• 

% a.- .• ..__ 
UC'- > "' - ;. 

Q. '"' Q. ... :tit"=>-o =-- .:-l GI E: 0 I: 

~'i'~ ~"=' ~ « I 

~ -u 
-<I ,,._ ...J I<'- :i. Gl•J: op 

Or1>- c.1··1 ... 
Ill i;: ~ o- 0 

a:- ... 

; .. 
j !! ,. 

j 
" "' ,_ ·o l _,,. 

~'"" ... .. "'! 
'i .I ..... .,,_ 

> ... 
~ =>-

GI 
><ID ~ " I -·· ,,._ 

~ GI 
OM ... 
i= 0 ... 

; 

~ • ., ,. 
.II 

" ,_1tj "' I. -111 ,. .. 
~.i N 
co:-..,_ 

i !l-... 
~ .. , 

-N ,,._ 
"' o~ ... 

i:: e 

l­a: 
c( 
:::c 
0 
w 
0 
c( 
a: 
CJ 
Q. 
:::> 
> a: 
0 :e 
w :e 
co 
GO fil 
N 

0 
a: 
Q. 
~ 
en 
w 
0 
0 
c( 
Q. 
:e 
0 
0 
N 

:::c :e 
I 

N ... 



DP286e ii. ~ COMPAQ DESKPRO 286e ""'-
I 

I[ ~ BOARD COMPATIBILITY LIST ............ 

'--1 
Spare -.......] 

IL ~ 
Product Assy No. Part No. Pag~ 

SYSTEM BOARDS 

l.. .!! 80286 System 001226 117469-001 73/74 

MEMORY BOARDS 

~ ~ 4MB Memory Module 000756/000993/ 113226-001 x 
001142-001/002 

~ ~ 
001166-001 /002 

1 Mil MPmory Module 000 762 /000'lA 1 I 113225-001 x 
001256 

~ ~ 
001259 

1MB 16-Bit Mem Exp 001244 117471-001 74 
4MB 16-Bil Mem Exp 001247 117470-001 75 

t_ ~ CONTROLLER BOARDS 

Tape Ad;iprer 000774 113259-001 123 

Ill !t ESDI Extern;if 300/600 001091 115839-001 123 Ill 

ESDI Cntrl (15 MHz) 001283 115188-001 124 
"l 

~ .... 
0 

ESDl/D1skette Cntrl 001472 115374·001 124 
z 

~ .!I VIDEO BOARDS 

~ ~ 
Adv;inced Graphics 109956 114201-001 x 1024 
Advanced Graphics 109959 114202·001 x Memory 

~ ~ VGA Pass· Through 001430 114241·001 x 
MISCELLANEOUS 

~ .!t Async Comm/Prl Plr 000570 106886-001 128 
Async Comm/Prf P1r 000990 106886-001 129 

~ ~ 
2400-Baud Int Modem 001070 112693-001 x 

( N~MJ~~r-1 IL Ke~b'JM.D C. ~ \ "6'Z \12;73-0C\ 

~ ~ "Po.JJ"r S~·eE11 112. ') 70-00 I 

.Mo..,,-t.)r A'-!.'j (Mot-lo) I 01:::.S"'f-OC'/ 

~ !J f\OA)11oe A~'-'f (coLoR-) \ 01.2 ~ ·~ .. I) 0 l 

~ _!5.~1 U?rCf 4~~t. ~)11tw,·cV <~,,~,~,, _-; lt10hb-OO I I 

~ .! 
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DP286e 
COMPAQ DESKPRO 286e 

FIXED DISK DRIVES 

Drive Drive Inter- lnte- Min Spare Controller 
Size Type leave grated ROM Part No. Assy No. 
~'0 MB 2 11 y A 114465-00t N/A 
40MB 43 1 t y A 11?~1?6 OOt N/A 
84 MB 27 1.1 y A 112438-001 N/A 
110MR 33 1 1 y A 1 t2525-001 N/A 
300MB 0 38 1 1 N A 113219-001 001091 

001283 
001472 

fi50 MB• 49 1 1 N A 115181-001 00109t 
001283 
001472 

TAPE DRIVES 

Size _________ S_e_~~e P~rt ~~·- --------------
11;.>524-001 40MB 

135MA 

150/250 MB 

Size 

3f,OKB 

1 2 MB 

1.44 MB" 

11?~1?3 001 

1152?0-001 

DISKETIE DRIVES 

____ Spare ~art No_. 

11251') 7 .()fl 1 

1 t25GG 001 

112565 001 

• rfpq11n••\ P.15 DOS VPr<>1()f1 J .11AP"11~1onA1r 1r.-.1.1llP1f a-o rlrtve B. anc1 MS DOS VPrston J Jt 
nP.11•,11t11 8 d 1nslalk'CI it'- dw,,p A 

CABLE INFORMATION 

Cable Function Used With Spare _!~rt-~~----------- ---· - ------------ -
01-;k{'tte/fape Sign11I All 015~•·11,. Drovp<; 113~l94 001 

40 MB lap!' 
Mass Slorilge Power All Diskette & 113596-001 

lape Drives 1126G9 003 
f.1;iso; Slmage Power All lnl"rn.'11 F[)D 

Drovr1 C 
101741-001 61n. 

MilSS Storage Power All lntf'rnill r!lll 
Drive 0 

101741-004 15 In. 

TapP. S19nal 135 & 150/?50 
MB lapi;o 

113198-002 18 In 

FDD Signal All lnlernal F DD 
DriveC 

113!>95 001 

FOO Signal All lnlern;il FDD 
Drive Cl 

112528001 

[x1ern;il 1:0 E •p:m~1011 Un1I 1151:110001 

T elephfJn{· Cable Modem t 126(.f, 001 

VGA Pa55· Through Adv Gr:i11h1cs 114:;>;:iqoo1 

12 

p 

I[ 

t.. 

I!.. 

t. 

~ 

~ 

~ 

I!!. 

~ 

~ 

I! 

t! 

~ 

~ 

I!!! 

~ 

I!! 

,286e 
~ COMPAQ OESKPRO 286e 

~ BOARD JUMPER/SWITCH SETTINGS 

~YSTEM B~Afl~ ~1??6L_ 

]I s;v1 SETTINGS 
2 3 4 5 6 Function 

- -·-·-------------
ON" ON• Base Memory 640 KB 

~cm Orr Base Memory 5 t 2 KB 
orr OFF Base Memory 256 KB 
Off ON Reserved 

11 ON Optoon ROM enable 
arr· Ophon ROM disable 

ON• CPU boor spePd 1 ;> Mt t~ 

~ e•cept 8 MHz when 
accessing r1d<Ptti:> 1_h ow 

OFF CPU boot speed 12 Ml 11 

~ 
OrF Reserved 

ON• EGA, RGBI, or VGC 
Of F 3rd.party monochrome 

_jl • 11 .. 1.11~1 
(MDAonly) 

SYSTEM BOARD (001226) 
- ---------.II -- . .,, -- -- . 

SW2 SETTINGS 
1 2 3 4 5 6 7 8 Function ·-- -----··- ·- ··- ·--- - -.JI ori • Primary diskette & hr,.1 

disk c.Jnve address st•h:cl 
(3FX & 1FX) 

ON Secondary d1skP1te & :-. fixed disk drove i!rldress 
selecl (37X & 17X) 

orF• Enable power-on pas-;-

JI 
word 

ON Disable power-on pass-
word 

OFF" Fnable inlegralf'd fixed 

~ dosk drive coritroller 
ON Disable integrated fixed 

disk drive controller 

~ OFF• orr· Serial inler1ace COM I 
(3FX. 11104) 

ON orr Sr·rral interface COM~' 

111 
(2FX, IH03) 

OFF ON Reserved 
ON ON Disable serial interlace 

~ 
mi· OFF· Select pnnter 1ntPrface 

LPT1 or LPT2 (3BX) 
orr ON Select ~nnter interlace 

lPT2 ( 7X) 

..ti OfT OrF Reserved 
OtJ ON Disable printer 1r1tcrt,1cr 

ON Disable integrated VGC 

~ OFF" Enable integrated VGC 
• ll1•l,11~1 Co11lttH1•~' 

/.1 
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COMPAQ DESKPRO 286e 
BOARD JUMPER/SWITCH SETTINGS 

~YSTEM BOARD ( 001226) 

DP286e 
COMPAQ DESKPRO 286e 

EXTENDED/EXPANDED MEMORY JUMPER SETTINGS 
(Cont'd) 

Jum,_p..:...er ____ S_e_tt_in_,g._ __ Funclion ____________ ~ ; ~ 
E4 1. 2 En<ihle 1no12 from bus, disilble 

Mem Mem Mem 
Exp Mod Mod 
Bd A B 

4-MB Expansion Board (001247) 
Jumper Settings Total 

E1-E3 E4-E6 E7-E9 Mem 
Ext 
Mem 

Exp 
Mem 

E4 
E11 
E11 

• Ol'fauh 

2- 3• 
1. 2 
2-3* 

prnnhng device 
Enable po•ntong device 1nlerface 
8-MHz coprocessor 
12-MHz coprocessor 

EXTENDED/EXPANDED MEMORY JUMPER SETTINGS 

ii•*'fDC' 

l'f 
rlJ 
~! __ 
lf> 
cc; 
[4 

tl(tlf.•P·/ [)fJ"AN~fr_rPi l"'llfK•tC• 
~~if...._T""I~~!---..-..,..... 

r•"lf>U r II I 1 

"0['•.Jl[" 1-: Z·l 

LJ 
l: 
ti . 

t'l"'tifV''" r-.wu•--.1<•• 1 - : ; l 

Mem Mem Mem 
Exp Mod Mod 
Bd A B 

1 MB 

t MB 1 MB 

1 MB 1 MB 1 MB 

1 MB 4 MB 

1 t.10 1 MB 4 MB 

1 MB 4 MB 1 MB 

nn.-,c:r-

1-MB Expansion Board (001244) 
Jumper Settings Total 

E1·E3 E4-E6 E7-E9 Mem 
1-2 EXT 2-3• 2 3* 2 MB 
2-3 EXP 
1-2 EXT 
1-2 EXT 

2·3 EXP 

1-2 EXT 

1-2 EXT 
1-2 EXT 

1-2 EXT 

1·2 EXT 

2·3 EXP 

1·2FXf 

1-2 EXT 

1-2 EXT 

1-2 EXT 

1-2 EXT 

1-2 EXT 

2-3* 2-3* 
1-2FXT 23* 
2 3 EXP 2 3• 
2-3 EXP 2 3• 

1-2EXT 1-2EXT 
1-2 EXT 2-3 EXP 
2-3 EXP 2·3 EXP 
1-2 EXT 2-3* 
2·3 EXP 2·3* 
2 3 FXP 2 3• 
1 :> rxT 1 ? rxr 
1-?EXT 23EXP 
2 3 EXP 2·3 EXP 

1-2EXT 1-2EXT 

1-2 EXT 2-3 EXP 

2-3 EXP 2-3 EXP 

2MB 

3MB 
3MB 
3MB 
4 MB 

4 MB 
4 MB 

6MB 
6MB 

7MB 

7 MB 
7MB 

7MB 

7MB 

7MB 

Ext 
Mem 
1 MB 

2MB 
1 MB 

3MB 

2MB 
1 MB 

6MB 
1 MB 

6MB 

2MB 

1 MB 

6MB 

5MB 

1 MB 
1MB 4MB 4MB 1·2EXT 1-2EXT 1·2EXT 10MB 9MB 

Exp 
Mem 

1 MB 

1 MB 
2MB 

1 MB 
2MB 
5MB 
4 MB 

5MB 

4 MB 
5MB 

1 MB 

5MB 

1-2 EXT 

1-2 EXT 

1-2 EXT 2 3 EXP 
2 J EXP 2-3 EXP 

10 MB 5 MB 4 MB 
10 MB 1 MB 8 MB 

• Oelaull NOTE: Expanded mf!mory hm11ecJ to 8 MB 

74 

4 MB 

4 MB 1 MB 

4 Mil 1 MB 1 MB 

!I 4 MD 4 MB 

1 !I 4 MB 1 MB 4 MB 

!I 4 MA 4 MB 1 MB 

!I 4 MD 4 MB 4 MB 

1-2 EXT 2·3* 2-3* 5 MB 4 MB 
2·3 EXP 2-3• 2·3* 5 MB 4MO 
1·2EXT 1-2EXT 23* 6MB 5MB 
1-2 EXT 2-3 EXP 2·3* 
2·3 EXP 2-3 EXP ;>.3• 

1-2 E>CT 1-2 EXl 1-2 EXT 
1-2 EXT 1-2 EXT 2-3 EXP 
1-2EXT 2-3EXP 2-3EXP 
1-2 EXT 1-2 EXT 2 3• 
1-2 EXT 2·3 EXP 2 3• 
2-3 EXP 2·3 EXP 2·3" 
1-2EXT 1-2EXT 1-2EXT 
1 ·2 EX r 
1-2 EXT 

1-2 EXT 

1-2 EXT 

1-2 EXT 

1-2 EXT 

1-2 EXT 

1-2 EXT 

1·2EXT 23EXP 
2-3 EXP 2-3 EXP 
1-?EXT 1-2EXT 
1-2FXT 23EXP 
2·3 FXP 

1-2 fXT 

1-2 EXT 

2-3 EXP 

2·3 EXP 

1·2 EXT 

2·3 EXP 

2-3 EXP 

6MB 4 MB 
6MB 

7 MB 6MB 
7MB 5MB 
7MB 4 MB 
9MB BMB 
9 MB 4 MB 
9MB 

10 MB 9 MB 
10 MB 5 MB 
10 MB 4 MB 
10 MB 9 MB 
10 MB 8 MB 

1 MB 

5MB 

1 MB 
21\,1[3 

4 MB 

BMB 

4 Mrl 

SMB 

1 MR 

10 MB 4 MB 5 Mil 
13 MB 12 MB 
13 MB BMB 4 MB 
13 MB 4 MB 8 MB 

• Delaull NOTE: Expanded memory hm11ed to 8 MB. 

I !I 

'!I 

I !I 

·~ 
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DP286e 
COMPAQ DESKPRO 286e Ii" ~ 

PROCESSOR/COPROCESSOR LOCATIONS ~- ~ 
PROCESSOR COPROCESSOR 
(80281;'.J ~) - - _______ _!80~87-B or BOC~87-12) ______ 

. ----------- I. ~ IJ10;.> 111;.>4 
J l ,tiD-

SYSTEM ROM INFORMATION ~'#! ~.r-Cl .-. 
I. ~ 

>-II' • •1· 

SYSTEM ROM LOCATIONS IHI 1111 
-- - --- ---------------··-- ---·· ·-------- - - -------- 1111 I '"'' 11111 I ------- 11111 1111 ,. Sys1~~-~_oard_ "~~_L __ ~yslem R<?M Local ions ____ IHI I ·------------- ll ~ 1111: m1! ..... 001226 U78 OlllJ 

0 
1111 ·"m"~ a: 11111•1 I" " U61 EVU·I Q; ::z::: ct g 1111•1• 
11~~!.:J ·:: .. ::· J: I[ !I 

m 
SYSTEM ROM REVISIONS II: .... 0 
~par~~al~ No: !!!4_81:()()! 

.... L w .... .. ---------- "' 0 > m c "' ... Rev. PNonODD ROM PN on EVEN ROM 
~ ~ 

~ c ct --- --· -------- --·-- -· -·- ------·--· - --------- Ill 0 a: " 11 .·~,o.- 001 117508 001 •0 .. 1· CJ -c 
-'u:. B 117'JO?m;i 117508 00:? ,. • "ca- .. ~ J: a. 

~ 
., • ><Ci 83 11 i507 (!(13 117508 003 ~ 7' ,...,o 1.:,:i ::> .JI 

j :roJ. 
._•D 

co 117507-fl~M 117508 004 " Hll > ... l"L'4 • .. Cl't 1111 I ::m:: a: r I: ",... 
11111 r POWER SUPPLY I!. !I ·- 1111 u:rr. 0 .. JC -
1111~ :: .. :: 

:11 
'"m';~ ~ Spi!re P;irt No 11?570 ()()1 II liizii s:m:: w 

Ii ::z:: ~ .... 
~ ~ 

·::.::· ·1: .. ::· .... 
BATTERY/CLOCK MODULE II: 

~ 
-I Cl> ·ILU co >-11: 

Spare Part No. 10787;i 001 0 0 m ._ t-N 
N 

~ !I llH 
11•1 0 i:: r a: 
11n' a. 

I! .!II 1111• ~ 1111111 I U) 1111•11 w 11111 

Ci co 
c 

I!. !I -v 
L 0 .. 

~>- 2: 0 
~·, ..• ct m ... _, 1111 a. -~ c 

I! !I ID~ 

"'' ' ::? ... ... •II" 111• 0 -c -I s ,. 1111,r ::> •ca- 0 s- e- '"'XCSI "'-'-II:~ II: :il >W·~ "m"~ I! !I .JI I 11:sn I I "' :r .•. ,, >- > r-1 C.- Lii II II 
Cl:r'l ct: r·l " 4=• ., 

......... 
o- o- c c.r ... ....... 
r_ "' 

Ef'I ·-.... _ 
~ :: -~: -11:-

I! !I mHI :111 .. 
.-4"' .. 

I! ~ 

' I! ~ f 

' ~ 
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DP386 
~ ~ COMPAQ DESKPRO 386 -- ~ !I BOARD COMPATIBILITY LIST I - Spare C"'l Product Assy No. Part No. Pa~_! -...... I! ~ 

SYSTEM BOARDS 

I! ~ 
386 System 00040t 108060·001 81 
386 System 000558 108407-001 81 

~ ~ 
MEMORY BOARDS 

32-Bit Sys Mem 000413 108059·001 82 
1 · 2 MO 32·Bit 000450 108082·001 82 

~ !I 0.5·2 0 MB 16-Bil 000458 108138-001 82 
4 · B MB 32·B1t 000459 108083-001 82 

I!! !I MEMORY CHIPS 

256 X 1 (100 ns) SCRAM 108143-001 x 

I! !I 1 MO X 1 (100 ns) SCRAM 108144-001 x 

CONTROLLER BOARDS 

~ !I Fixed Disk Cnlrl WD1002WAH 102778-001 121 
ESDI Fixed Disk (3:1) WD1005WAH 108140·001 12t Vl 

CD ESOl 130/300 WD1007AWAH 113265-001 121 
... ... .... 

~ !I 0 
Tape Adapler 000774 113259·001 123 ;;: 

Multipurpose Fixed Disk 000815 113446-001 123 

~ ~ 
ESDI External 300/600 00t0<)1 115839-001 123 
ESDI Cn1rl (15 MHz) 001283 115188·001 124 
ESDl/Diskette Cntrl 001472 115374-001 124 

I! !I VIDEO BOARDS 

Enh Color Graphics• 000410 106373-001 125 

9!. ~ Enh Color Gr<1phics• 000471 109196-001 125 
VDU 000031/0001 so/ 101340-001 125 

000345 

~ !I VDU 000525 101340-001 127 
VGC• 000806/001241 109253-001 127 

109360 

I!. !I Advanced Graphics 
1024 

109958 114201-001 x 
Advanced Graphics 109959 114202-001 x 

~ ~ 
Memory 

• ECG and VGC requore system ROIA E 0t l.11m 

I!. ~ 
MISCELLANEOUS 

Async Comm/Prl Ptr 000570 106886-001 128 

~ 
Async Comm/Prl Ptr 000990 106886-001 129 

~ 2400-Baud Int Modem 001070 112693-001 x 
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DP386 
COMPAQ OESKPRO 386 

FIXED DISK DRIVES 

Drive Drive Inter- lnte- Min Spare 
Size Type leave grated ROM Par1 No. 

Controller 
Assy No. 

40MB' 17 3. t y F t080S8·001 000815 
70MA 12 2 1 N I 10;><l);:> ()()1 W0100:>WAtf 
130 M01 2'/ 3 1 N r l(lfl()80 001 WD1005WAH 

35~ 1 1 F WD1007AWAH 
3001.181 38 11 N HA 111?19 001 00t09t 

00t2B3 
00147;> 

r. 1,or..m" 11 lffl 11')181-001 001091 
001283 
001472 

• 5 .. ,, (li"Ffl' I Tt h1r d11;tl .sq r.1B dr1.•• I ( 1r1f1q11• 1f1· •II 111!. •fll1,1h(11) 

' r,.,,ir"~ f, 11r11,1'1••1I .1·. 1·,1w· ·1'\ 11 ,, 1111• \",f'11•1 • ·1.·.,•;:.> t' · ,,.,,, ,,,,., If u~•t(l "'111h 1hP WOIOO'"JWA•t 
~,~1:11:~' ~U'.)lJ~C·l'>~J(J/A',\~',10·~ /i'(:'~ ';..':; 1,: :,':',:· .. :•,:1 ~•II' .11.1• t. ir•11.11 t •• u, 1w.--f hv it ,1111aC"P 1tnalys1s 

~MS DO:. :l 1 or p;ull••t s11pp•irt" l,i •' ;•r, ri 111, P..t~ [1' 1':', ·i? 1.r I 11Pr SllJIJN>fl" e1fhf'r lype Use 
l'((>I' ;.ir, •• lhfl RI 1pl1\ .111r111 soll .... dff! ... 111 'i '' •ll'l ' .. •I~· I 7 ..... , 11 "'• JM:•J lril( lie: 

l Ust'fl in ruu-d 01·.~ 011.p f )l'pi111',1nn lh111 n .. , 111111n, t.1~ DOS .l; Of lill~r 

TAPE DRIVES 
S11e 

40MB 
__ ·------- ~pare f>art No. 

1!1'!Dfl1 (Jiii 

11:1;>18 [)(11 

----------------

13~> Mii 

1~,0/2SO MB 11~,1(,P, f!OI 

DISKETIE DRIVES 

Size 

3•\0 KB 

1ir.m 
1 44 MB• 

_ -·-··- _______ Spa_re_Par1 No. 

10;>q;>fl ()llt 

to;>/75\JIJI 

11J2GJ l!'lt 

•n1·c11Jttf.•C) ., .. ~.tf'ln ROf,1HBoJ1.11··1 f 11 "''"",If, '·'5 r'' •·: .111d .. , ·,lf'm ROM J -1 "' lalPt IOJ U'i.ff 
w1lh JS OS ~ V1•f<.,lnf1 1 t Rf''lllll•·~ '-~') ()! • • ... , •• I' •II I 11 nf'\1<.,IOO A rt lfl~lall(l(I "" chrve 8 
illttJ t.its oos VP•'...•'111111 Rr~i: ... 111 (11110·,1 ,.l,··l .1·.1111 4' A 

CABLE INFORMATION 
Cable Function used With 

01~k••lt<• .' T ~Pf' 5;qm11 1 All 01s~r lln [)11w<. 
40 Mn 1.1pn 

Ma•.s S1nrave PowPr 1 All Dis~• ""· '"I''' 
& r "'"'l 1>1»~ 1J1 ,.,,.s 

TaJJe Signal 135.r,1r. 1'1fH' 
1so.:;r,11 r.m r •p•· 

roo S1yr1a1 70·"-IA f IJ[J 

rDo S1tJna1? S•nyt•· .111 r.m 1 on 
Oual40 l.1Bf l)(J (1 

f[)O S•un;111 nn r.1n rnn 

I. •lr·rnal l/0·1 l -"l'-111~ 111n lhi1I 

Teleµhone CalJle Mwlr:111 

t Pitr1 of"''\ 10;.,ru 'ml & 10.•11.1,-; 1•111 

lp;trlof .. 11~ llHM'".111111;1 A tfl.'t'f1111·1 

BO 

t) 

. _ !>e11re!11~~C>· -----·----
101180 002 

11)1117 ()()t 

113198-001 

toor;;.>5 003 34 Pin 
10[)1,;>5-004 20 Pin 

1(18'JH6·001 

10flOH7-001 

1nor;::is 005 34 Pin 
t111>1 <'~·006 20P1n 
1l'>H10 ()()t 

1126G6 001 

1 P.ul •~ ~~ IOlll•~• !Ml I 

4 f'.11t nl I.ti IOA:>·14 l Oflt 

~ 

~ 

I!. 
t_ 

t.. 
t.. 

t.. 

I!. 

!>P386 
COMPAQ DESKPRO 386 

BOARD JUMPER/SWITCH SETIINGS 

~Y_!,>!_~M_B_Q~!!_D _( ~401) ____ _ 

~ SW! SETTINGS 
1 2 3 4 5 6 -------·--

ON 

~ ON 

Off" 

ON 

11 OFF* 

ON" 

~ OFF 

]I 
OFF 

ON• 

OFF .:I • Orl;11~1 
~!~TE~_!Jp~~ ( 000~5_!11_ ___ _ 

.I SW_1_~~_!TtNGS ----
1 2 3 ---- 4 5 6 7 

.t ON 

ON 

OFF* -11 ON 

OFF" 

.I ON• 

-~ OFF 

OFF 

J ON* 

-~ OFF 

ON• 

J 
OFF 

J 
• 0.•1;11~1 

J 

Function 

Reserved 

60267 coprocessor installed 

80287 coprocessor not installed 

Coprocessor speed 4 MHz 
Coprocessor speed e MHz 
CPU boot speed 16 MHz 
e•cf'pt when accessing 
diskette drive. then B MHz 

CPU boot speed 16 MHz 
(11lways) 

Reserved 

COMPAQ VDU.COMPAQ EGA. 
compatible EGA, RGBI. or VGC 
3rd-party monochrome 
(MDAonly) 

8 Function 

Reserved 

Coprocessor installed 

No coprocessor installed 
80287-3 or -6 CO· 
processor speed 4 MHz 

80287-8 coprocessor 
speed8MHz 

CPU boot speed 16 MHz 
eKcept when accessing 
diskette drv, then 8 Mtlz 

CPU boot speed 16 MHz 
(always) 

Reserved 

COMPAQ VDU & EGA 
compatible EGA, RGUI 
orVGC 

3rd-party monochrome 
(MDAonly) 

80287-3, -6. or -8 copro­
cessor or no co­
processor installed 

387·16 coprocessor 
ON Reserved 
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Ut"JtJO 

COMPAQ DESKPRO 386 

BOARD JUMPER/SWITCH SETTINGS 

~2·Bit System Memory Board (000413) 

Jumper Setting,._ ______ F_unction ------------

Et 10 E2, E4 lo ES 256 KB base memory 

E2 lo EJ, E4 10 ES 512 KB base memory 

E2 10 EJ, ES lo ES 640 KB base memory (delaull) 

E7 10 EB D1sahles e•tended memory (detault) 

E8 to [9 Ennl>les e.iended memory 

CAUTION: DO NOT connecl E :11°, [.1 01 f1; 111 E 7 !;y-.lt!m b1aul damaqe may or.cUt 

0.5 to 2 MB 16-Bit Memory Board (000458L) -----------

Jumper Settings 

1to2. 4 to 5 
1to2.5to6 

Base Address 
·----~-----

4 MB (delaull) 

2 to 3, 4 to 5 

2103. 5106 

6 MB 
10MB 

12MB 

1· to 2-MB (000450) & 4· to 8·MB (000459) 32-Bit Memory Expansion 
Boards 

J101 Setting 

1 tu 2 

2 to 3 (default) 

1· to 2·MB Board 

Enables second 1 MB 
olmemory 

Disables second 1 MB 
ot memory 

4· to 8-MB Board 

Enables second 4 MB 
olmemory 

Disables second 4 MB 
of memory 

PROCESSOR/COPROCESSOR LOCATIONS 

. _______ 0_00558 svi;_'!~­

Proce-ssor (386· 16) 

Coprocessor (387·16) 

Copror;essor 
(80281-3, ·6, or -8) 

B2 

U76 
U60 
IJ42 

000401 Sy,...:s_B_d __ _ 

U56 

N/A 

UJ9 

I; 

£ 

L 

l.. 

~ 

t.: 

t= 
l_ 

L 

L 

~ 

L 
!._ 

!... 
!._ 

~ 

!._ 

• 

.. ~ DP386 
COMPAQ DESKPRO 386 

·~ SYSTEM ROM INFORMATION 

SYSTEM ROM LOCATIONS 

. )I 000401 Sys Bd 000558 sys Bd 

U13 ODO U1S ODO 

·~ 
U11 EVEN U13EVEN 

SYSTEM ROM REVISIONS 
Seare Part No. 108283·001 

I~ Rev PNonODD ROM PN on EVEN ROM 
E 108284-001 108285-001 

~ 
F 108327-001 108328·001 
G 108327-002 108328-002 
HB 113269-008 113270-008 

I jl J.4 109591-001 109592-001 
K.2 109591-003 109592-003 
M.1 109591-004 109592-004 

~ N.1 109S91-00S 109592-005 

JI POWER SUPPLY 

Spare Part No. 108065-001 

~ BATTERY/CLOCK MODULE 

Spare Part No. 102929-001 

]I 

]I 

]I 

]I 

~ 

.I 

JI 

.I 
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~386s 
~· ;; 

COMPAQ DESKPRO 386s 

[- ~ BOARD COMPATIBILITY LIST 

Spare 
_Page 

!I 
Product Assy No. Part No. 

~ 
- - - - --- ---- -------

SYSTEM BOARDS 
o'.;• c-1.o:rc~il• ... , 

- -i: ~ !I 386SX System 000%4 • /00 11 ·15 112572·001 87i88 I 

I- --·-· 001t4B/001157/ c t:••'°;·::""" 
.-::•. ·- ,,, ~··~·W 

•Comps wilh VGC BnrurJ (A~c,y No 0010~,••1 ""MJnlNI on \.y~1Prn board r: - 11, •• I I 1"'. "O -·1· •. ....... .. 
[ ~ ~:~:; 

,, ··-l ... s t-t-- Loi .u ··-·1·.·· · 
MEMORY BOARDS - li1 't ... ·:·····1 ~ l'.C "' r .. •<P"••-... :.. ~! ~· --z. c c( .. Ll,r: "' ~ r . .. 0 ClOO'J66 r !.. o-: r.r 6 :_ :"' .... :to r:;:~ !!-, • ;I_ u ::0 :c 1 MO 16-Mtlz MP.m [xp 112522-001 x .u .:. .u 

"'' ...... ,,, 
L 

~- !I .• •J ,. 
:-:~·~1 ~ ......... ll ......... ~ '·'' .. 0 0 4 MU 16 MHz Mf'rn Fxp (JOO<l(;q r i. r1 ; r .-_ "'' I 112521-001 x .. ... ·- "' "" .... . .. U•'j::-: ... i: i: .. !" r ·.l :c ~L r•r•; .. ,, . .. ·.·:• - .. w 1 ·MB Mem MoclulP. 000981 ( :._ ,.. , r. ~ •'' 112519-001 x <:• .. 1·.(1.1l:f.. u .• 1a .. u•::!ak ~· Vo . ' • ,_ ..... O:• ,, () .., c 001076 003/004i007 /008 ='" •• ..... 
~:~~~ 

··.--.: ... 41 z llol .. L ~ 
c( ~- ~ U.:> ,, ... •l1 iLtJ ·-:·';· .. ::;~~ ,,. Q .D 

C.•..: j,,i, r I.:: .. 
l'.C OOt 151-002 L :2 .. ·-· ...... , ,_ 

21t'f!~~ I: L<'f 
W- 'J•:F.: ., 1-t ., :::-/. OM 

CJ 001256·003 'C.)04 /007 /008 :c ~ ..... u.% :!. r. r C.CL >- t·:~o ~·l·~ ~ •c :c u·,..:c• .. . Q. 

!I 001259002 l'W>- ·J: - t- w:...- te.L l. 
W..J 

_ _, 
lJr1 toJ~ > "O .. :::> .... ·1 ·1 

4 MB Mem Module 000993/001142-002/ 112520-001 x ........ .:.>-

~r 
E. >-0 CL 

_ .. Q Lo 1J ~· ~! ~· ~· ~z. ·~ i5 > ( 1.t'Jlrlt:~,(J 
........ ·X >-

·= ·= 
J: 

001166 002 ~ . ~) w a: -u·w-t;:. I.: u 
's·T."" ~-·-= 

y • r. l t- - u 0 ~ !I 
.... ..,.. 

I r -L ... 
CONTROLLER BOARDS :. "O -· -· 1:".1!fo - L: -L ::E =· =· cr·nr - ]I • ( !,.fa:.,r1r·9r/ a;;m ... ... J w Tape Ad11ptE>r 000774 t 2.1) ~ ... ,. .. '< 113259-001 123 

l' .. 0 .. 
~· =· L: ...... ::E CD - .. 

~ !I ESOI Exlernal 300/600 001091 f Ll):.110;-.=i 115839-001 123 :::nr1 
- -· --- 0 • co ~I =· .. .. :> ESDI Cnlrl (15 Mtt1) 001283 115188·001 124 ~ .... co ·- ·1 

.. .£ M '''" '''" '.'· .., ESl>l/Diskelle Cnlrl 001'172 115374-001 124 11111 11111 ·= ·= 
.. 

0 ~ !I .. 
:!:~ ""' 11111 ·- ·- ('· .. ]I l'.C VIDEO BOARDS en - r ,. 

C:JIL - l'I) 
- ,. Q. C:'J!T - CL 
().(\ ¥:: Advanced Graphics 10~958 114201--001 x t::.'Dl - -· .. i (/) I!.. !I 1024 -- ... ,, La. "I: -~· .. 

~ w Advanced Graphics 109959 114202-001 x 
~I} 

- '.I'.., c "' w L ~ 
Memory w ... :c 0 .D 

'" '"' 0 I!_ !I ·,· '·'' c VGA Pass· Through 001430 114241-001 x •I• ::0 c-~·;. r c c( ,_._ .... .. . ~·;.,.-, ... 
~ o( ~ .L Q. 

MISCELLANEOUS (u - ... 
1 .£ .., 

::E ;!! .; .. r .. 
,,~: .. c 

I!. !I (""!;~· ~.~-~· ·- 0 Async Comm/Prl Plr 000570 c :._ n,- 106886001 128 .. 
::~j-~ 

;, 0 ''· ·lJ • Async Comm/Prl Ptr OOO'l~JO 106886-001 129 (•-:r.: ~ ...... :...1 _ _J 

112693--001 x _:i-t Ql 

~ ~ 
24CK) Baud Int Mndc•rn 001070 ...... :·:I • .:.:. u. ..... ,- .... 

'+~ . ·=· .. ,-, 
'lW• ~ ~ -:...· .:: 

I 

I!.. !I 

I!.. ~ 

' t!.. ~ 
I 

~ 
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Ut"JOOS DP386s 
COMPAQ DESKPRO 386s 

~- ~ COMPAQ DESKPRO 386s -... 
I 

FIXED DISK DRIVES BOARD JUMPER/SWITCH SETTINGS .......... 
~ II °\l 

L•'\ 
• Drive Drive Inter- lnte· Min Spare Controller SYST~M B~~D (000954, 001145, 001148 & 001157) Size Tu~e leave 9rated ROM Part No. ASS)'. No. 
~OMn• 2 1 1 v M3 114·165-001 N/A l._ ~ SW1 SETTINGS 

1 2 3 4 5 6 Function 20Mn• 2 3 1 y M3 11;J';;>7-001 N/A 
40MD" 43 1.1 y M3 11,526 001 N/A 

ON" Enable fail-sale limer 
B·I Mil 27 1_1 y MJ I 1:?-138-001 N/11. ~- ~ OFf Disable fail-sale timer 

110 r.110· 33 1_1 y M_J 112525-001 N/A 
ON 387SX coprocessor installed 

3CJOMR1 38 1_1 N M3 113219-001 001091 
OFF" 387SX coprocessor no1 installed 

001283 [~ ~ OFF Reserved 
001472 ON• CPU boot speed 16 MHz except 320 r.10 28 1 1 N t.13 115182-001 001283 when accessing diskette drive. 

650 t.18 1 49 1·1 N 1.13 115181-001 001091 ~ ~ 
then8 MHz 

001283 Off CPU boot speed 16 MHz 
001472 (always) 

• S11•• 1.:1r1e tJl for ~11111•~ ,1wt 1111.tl lau'fl rk.~ 1tn .. P c..•.111 h \1•1hnir• a11ct conhqu•ahon 

~ !I 
OFF Reserved 

'U\Nl111r1.1•"fJOi·,., fwp,jt11•,tt111l•1111 Rr•q111r1··, P.tS 005 J ' cu l.111•r ON" EGA, RGBI, or VGC 
OFF 3rd-party monochrome 

TAPE DRIVES 

!I 
(MDAonly) 

~ • Drtauh 
Size . _____________ se~e Par_!!"~ 

SYSTEM BOARD ( 000954, 001145, 001148 & 001157) 40 MB 112524-001 
135 t.10 112523-001 ~ !I SW2 SETTINGS 
150/2'j0 MB 115220-001 1 2 3 4 5 6 1 8 Function 

OFF• Primary diskette & li•ed DISKETIE DRIVES I!_ !I disl< dnve address select 
(JFX & 1FX) 

Size Spare Part No. OU Secondary diskette & 
360 KB 112567-001 

~ !I li•ed disk drive address 
1, MB 112566 001 

select (37X & 17XJ 
OFF• Enable power-on pass-1 44 MA" 112565-001 word 

"R,.,,,,;,,., 1.15 oos v ... ~"'" l :II A• .. •WJll A 11 •ll•lalll'<I as rl11ve 8 and MS DOS Version J 31 I!_ !I ON Disable power-on pass-Ao~•S•'H' B II 1ll',fi1lhlf'J ill\ fJrtJf! A word 
OFF Enable fi•ed disk drive CABLE INFORMATION 

I!._ !I ON Disable fixed disk drive 
Cable Funclion Used Wilh Spare Part No. OFF" OFF• Serial in1er1ace COM 1 

IR04 ----------- ----
DiskP.n<>/Tape S19nal All D:o;l<~lle 011vf'S 1135')4-001 

!._ !I 
ON OFF Serial inter1ace COM2 '10 1,113 Tare 

IROJ l.1nss SlrJrage Puwer All ll•S~ (•11£' & 1135'16·001 ON ON Disable serial interface Taµc Ouves 
OFF ON Reserved r.1nss Sln.mge Power 20-. 4Q-, & 110 MB 101741-001 !I FOO OuveC I!._ ON• orP Select printer inter1ace 

Mass Storage row<>r <">·' 41)-. & 111) t.18 10174t-004 15 In_ LPT1 or LPT2 (3BX) 
FOD 01111eD OFF ON Select ~rin1er interface 

Tilpe S•ynal 135· & 150/2'JO MB 113198-002 !_ ~ LPT2 ( 7X) 
Tape Dri·•es ON ON Disable printer interface 

FDD S•q•ml 2<J .. 40-. & 110-MB 113595·001 OFF OFF Reserved rou OuveC !_ !I OFF" Enable integrated VGC ruo r,;•_1na1 20 . 40-. & 110 1.10 112~>28·001 
ON Disable integrated VGC HllJ 011ve D 

E.ternal 1/0 E •r.ins11Jn Unit 115810-001 • o .. raun 

Tr;lrphr;nc Ciible l.1o(lr·m 11 l.'£66-001 ~ ~ 
Continued VGA rass· Througt1 Ad J Gr :i1,tw:5 114:?:>9001 

813 
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DP386s 
COMPAQ DESKPRO 386s 

BOARD JUMPER/SWITCH SETTINGS 

~-~~!t=~.~_Q~-~~ l~~954 •. ~~s. ~1148 & 0011~1) .. __ .. - ----------
SW3 Settings 

1 2 Function ------ ---·----------- ·-----· - --·-- -------- -------
ON Otl 640 KB base mPrnory l11n11 (r1Plauh) 

ON orF 512 KR base mPmory 1111111 

OFF OFF 256 KB base memory hmot 

OFF ON Reserved 

~W3 Si!~lngs _{continued) ------
3 4 5 6 Mem Memory Memory Total 

··-------------_t=~p ___ ----Mod A ModB Mem 
-·- ------

ON OU ON ON 1 r..10 on sy!':tern board only (delault) 
ON ON ON orr 1 MB 2MB 

OtJ ON orr OtJ 1 MB 1 MO 3MB 
ON Otl OfF OFF 1 MR 1 MR 1 MB 4MB 

OFF OU ON OFF 4 MB 5MB 

Otl OFF OFF ON 1 MB 4 MR 6MB 

ON OFF OU OtJ 1 MB 1 MB 4MB 7MB 
OFF OU orr OU 4 MB 4 P.10 9MB 

ON orF OFF OFF 1 MA 4 MB 4MB 10MB 

OFF OU OFF OFr 4 MB 4 ~.m 4MB 13MB 

SY~!~-~.!Q~!!~-l~~~~- ----·- -·----·--· 

~mpe~--__ ---~~tt!!'g ____ Function ------·---
[·1 , '.' r 11,11,lf' 111()12 lrom IJus. disable 

I" Jllllolll) Ul.'voce 
[4 2. 3• f11al1IC' po1nt1ng device interlace 

E'.J Ju111p"'r l•n n1·<;1•rv~cJ 

E2 J•irt•l'N nn fl"';l'IVl'd 

• Pin~ do•1w,t to Ur.-t 

" I 

' C\1 
()', 

BR 

ta:· ' =I 

~ ~ 

~ !I 

~ !I 

l. !I 

~ !I 

~ !I 

I!. !I 

I!.. !I 

I! !I 

l!.. !I 

I!. !I 

I! !I 

I!. ~ 

I!. .!II 

~ ~ 

I!. .!I 

!. .9 

>P386s 
COMPAQ DESKPRO 386s 

PROCESSOR/COPROCESSOR LOCATIONS 

System Board Assy Processor Coprocessor 
_____ --· _________ (~8-6S~:-~6) ____ _._(3_87SX_·_16_..) __ _ 

000954, 001145 UOO U104 
001148, 001157 U97 U115 

SYSTEM ROM INFORMATION 

~sle_'!'_!l~!.~!'-~_ss .... 'l _--=s'-Ly~_!em _!!~~ _____ s_y.._s_te_m_O_.p_t_lo_n_R_O_M 
000954, 001145 UB1 000 

U67 EVEN 
001148, 001157 U900DD 

U74 EVfN 
U47000 
U40EVEN 

SYSTEM ROM REVISIONS 
Spar~Pa.!!_~~-·1_1~~~~4~-00~1------------------

Rev _______ __:P~N~O:::::~~~~--'!~.M _____ P_N_o_n_EV_E_N_R~O_M __ 

M.3 112593-008 112594-008 
N.2 112593009 112594-009 

N.4 112593·010 112594-010 

POWER SUPPLY 

Spare Part No 112570-001 

BATTERY/CLOCK MODULE 

Spare Part No 112654-001 

R'.l 



UPJ86/20 
~ 1 COMPAQ DESKPRO 386/20 --I BOARD COMPATIBILITY LIST ........... c- ~ O\J Spare 

'J Product Assy No. Part No. P~9~_ 
l :JJ SYSTEM BOARDS 

l. ~ 
386 System 000749 113223-001 93 

MEMORY BOARDS 

I i't [.(:.; 

''"I 
t- L ~ 1 MO System Mem 000752/001103 113224-001 x 

:-, °; L 

~:~ 
a: 4MB System Mem 000765 113222-001 x . "" •·" <! "'' ... :x: 4M8 Memory Module 000758/0009CJ3i 113226·001 x "''I ttt1 I . . . -- 1:::: I -·- -··· I::: -·- ,:gl 0 l. ~ 001142-001/002 

.... I H 1111 .. _ .. ~ ·: w OOt 166-00t/002 ~ - 1 I::::~: :!iH'· 
::: •:: a 1 MB Memory Module 000762/000981/ 113225-001 x I HI :::: ..... I ::~:iJ ~~·J <! I< •. 11111 .;. --·-

~- ~ ~ ==~!Ill i~ 
a: 001076/001151-001 
C) 001256/001259 
a.. .. 

l(~ rl~~) 
:::> 

~ ~ CONTROLLER BOARDS --. . . - > :> ;..:. ~ 
ll * -~~ 

- ~~I 
a: ESDI 130/300 WD1007AWAH 113265-001 121 'i ......... 

Miii ~:. 0 t I,•; Tape Adapter 000774 113259·001 123 . -- I"" - ::~::l 
~ _jl .. - .... r :: :: ::!: ... ~ ..... ii Multipurpose Fixed Disk 000815 113446-001 123 ' gig· g~g~ w ESDI External 300/600 001091 115839·001 123 l 

::!: ~ . ...... .. .. j .. 
~Jt 

.. .. .. •• '.I 

~ ~ 
ESDI Cntrl (15 MHz) 001283 115188-001 124 Cl> 

,; CD ESDl/D1skelle Cnlrl 001472 115374-001 124 j Hll 

C.fi·) tO ..... 
M .. t::::,. [: . 
0 I!: ~ 

VIDEO BOARDS 
"''~ .... , 
nu 1 

.. f:iJ a: 011 11 1 Enh Color Graphics• 0004t0 106373-001 125 1 ..... ,. a.. HUI ...... 1 Enh Color Graphics• 000471 109196·001 125 ~: 
~ w 

l~ 
tozH 

~ ~ - :: 1:: en VDU 000031/000t60/ 101340-001 125 c ~ ... w ;: ~ r a 000345 
""' VDU 000525 101340-001 127 .. ... .... 

1::: ' - r::f:) 11 -' '$ 
.. ~ 

Hll ~I, 0 I!. .. . - VGC• 000806/001241 109253-001 127 ~? H ' : ::~ ~~·~·~'., <! 
> • d .. • "I" a.. 109360 ~ . n .!!-::, 

:? l~ ~!! ' ::1.::: 

~ ~ 
Advanced Graphics 109958 114201-001 x r - r - ··• .. -.. ;l 0 1024 . ·~~ 

__ ..... 
r=c:ill ~== 

'"2 .. 
:;•:: ::z:: g~[lJ, 0 Advanced Graphics 109959 114202-001 x ::-:: ::.:: Memory 

~ ~ ' ECG and VGC rrquorp syslrm ROM Ii •If lalo•r 

MISCELLANEOUS 

I! !I Async Comm/Prl Ptr 000570 106886-001 12B 
Async Comm/Prl Ptr 000990 106886·001 129 

I! .!I Weitek/387-20 000777 113267-001 x 
2400-B;iud Int Modem 001070 112693 001 x 

~ ~ 
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DP386/20 
COMPAQ DESKPRO 366/20 

FIXED DISK DRIVES 

Drive Drive Inter- lnle· Mm Spare Controller 
S11e Type leave grall'd ROM Part No. Assy No. 

fiU r.111 1" 47 2 I y ti II 11 !217·001 000815 
1·1nMB :F> 1 1 tl 1111 1(''1080 001 W1>1007AWAH 
Jori tJIB 1 311 , 1 rJ HH 11:1219 001 W01007AWAl-t 
:ir~J t.m~ )'3 1 1 tl IP! 1 n;.i l'l 001 0010'}1 

CXJ1?AJ 
001472 

CJ~.o t.m~ 4q 1 1 r~ II •I : 1 ~.HJ 1 (J()l 001fl91 
001283 
001412 

• St•f' p;HJP 1't1t11r1111 ti f,() ~.4 !l f10•1I d1•, .. f111,1· 1'1', I•' r '•' fft11·i. ,11111 t r1nfHJtH.1htJl111tf•ttm111to11 

1 Rt·!Jll'"'' t.1S 00~ .t ,• 11r l.1r1•1 

~ IJ•,Nl m f IUlfl 01·.-. f •11.rm ... 11 •11 Urnt A•·•1•11H"· t1·. [ ,r i:~ i • '• ,, lal~r 

Size 

40 r.m 
11•, r.m 
1W;'~'!.-O MB 

Size 

3WKB 
1 2 Mil 

1 44 MB" 

TAPE DRIVES 

_ -~pa~e _Part No. 

10P.081 001 
113?1B (~11 

11 53f'8 00 1 

. --------···-------

DISKETIE DRIVES 

___ _!;pa~~ ~art No 

107928 [)()1 

102775001 

11326~ r1(ll 

•tt1•q11•""• t•·~ ()C)":i \• 1·.1•111 I 11H1",1t'.11111A1l i11 .1111, 
rt1•.1·.11111It11 n1·,t.1ll1·•l .1·. 1h•·.11· A 

• .1, d11 ... IJ .111cl MS l>OS Vf•l'.'\iou :t :11 

CABLE INFORMATION 

Cable Function Used With _Spare P~rt N~: _______ _ 

Iii 

~ 

I!. 

~ 

I! 

01c;vel1e/T<1pe S•rinnl 1 All D1s~r·t1e D•111PS 
· 40 MB rape 

101]80-002 I!. 
n;. & 150.250MB 
T11pe Drives 

Mao;•; ~:;roragP Pcwwr 1 All D•!;vf'llP. T.•f "' 
& r w:-cl Oosk Dr •V{·S 

roo S•gna12 

roo Signal 

FODS1gna11 

fx1ernal 1/0 
T plf·phone l.."lhlP 

60MO FDO 

60 Mn roo 
(Du;1l 1Jroves) 
130 Mil FOO 
300 MB rno 
E •pans1on Unit 
l\loJeon 

• Par1of .. 11..,107'tll 001 & 11lHHfiOOI 

; P.1'1 of a.11 1fJ814f, 0111 

9? 

113198 001 

101137001 

10mms.001 

10A087 001 

10fJ<,25·005 
1001>25 006 

1 Vif110001 
1L'•;(,fl001 

I J'.1•1111 ... , IHH."tq IM)1 

Bin. 

34 Pu1 
20P1n 

"_J 

_J 

_J 

.J 

386/20 
COMPAQ DESKPRO 386/20-

BOARD JUMPER/SWITCH SETIINGS 

~V~_TEP_.4_8()!'!!_1)_( ~074~) 

SW1 SETTINGS 
1 2 3 4 s 6 1 8 Function 

ON 

ON 

OFF• 

• Dela1~t 

··-------· 

OFF 

ON" 

OFF 

OFF 

ON" 

orr 

OFF OFF 
OFF ON 
ON* ON" 

Reserved 
387 coprocessor in­
stalled on system board 
or We11ek board wolh 38 7 

387 coprocessor not in· 
sralled or We•lek board 
w1thou1387 

Reserved 

CPU boot speed 20 Ml tz 
except 8 MHz when 
accessing diskette drive 
CPU boot speed 20 Mtt1 

Reserved 
COMPAQ VDU & EGA, 
compatible EGA, RGBI 
orVGC 

3rd-party monochromr 
(MDA only) 

256 KB base memory 
512 KB base memory 
640 KB base memory 

PROCESSOR/COPROCESSOR LOCATIONS 

Pro~~~~' (386-_20~)'--__ C~P!!>.C.~.5..~or_ {~87 ~ 2~) _______ _ 
U61 USO 

SYSTEM ROM INFORMATION 

SYSTEM ROM LOCATIONS 

U9000 
UB EVEN 

SYSTEM ROM REVISIONS 
~are Part ~_o.:_!()8.28~·001 _______ . 

PN on ODD ROM PN on EVEN ROM ---------------··-- -- .. ----------=--· 
Rev 

H.8 113269-008 113270-008 
J4 109591 001 109592-001 
K2 109591-003 109592·003 
M.1 109591 004 109592-004 
N.1 109591 -005 109592-005 

POWER SUPPLY 

Spare Parl No 108065-001 

BATIERY /CLOCK MODULE: Spare Part No. 102929-001 
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DP386/20e 
19'. ) 

COMPAQ DESKPRO 386/20e ..__ 

~ =i BOARD COMPATIBILITY LIST 
! -. 

c:"1 
Product Spare 

Assy No. Part No. P~g~ 
~ ; ~- =t (D 

~ 
SYSTEM BOARDS 

I 
GI G) 
I a. 

<'4 
M .... 

~ ~ 
386/20e System 000935/001196/ 112571-001 97/96 -M 

001316 C lO 2.0C>'71. = a 
J86/20e System 001496 112571-001 96 

"' '? 
I-

=i 
0 .... a: I[ 
ID 

5 MEMORY BOARDS > 
8 <( c.: 

:::c 0 
E 

4MB Memory Module 000756/000993/ 113226-001 x 
J: 

0 ~ > 

II =i cz.o:..oo-e'S" 
... .. .. .. °' 001142·001 /002 .... .. .. •• .. . . ~· ~ ~ ~ ~ w l/'I .. .. ! .. .. !'. .... c 001166·001 /002 

'? _, .., .., _, ,. ,. > > lC ID > > :J• ,. > ,. ... .ii .Q .Q 
<( 1MB Memory Module 000762/000961/ 113225·001 x 

.Q .Q .Q .&. .Q .Q oft .. .. .. .... w .. "' .. .. " "' .. .. .,. 
"' .... a: ~ =i 

.... "' to "' "' "' .,. , . 
l .. l > 

001076/001151-001 Clo :!,.OCo~ 
> .. .. .. .. .. .. i: I: ID CJ Ill lC lC I: IC lC :c 

~ '% .,, .. M '° ll. 001256/001259 \!J .. "' '° 
,... ID "' Ii! .... 

:::> 1MB 32-Bil Memory 000960 c zD:.occ,if 112518-001 x 
I: 

~ ~ 
> > > > > > > > > > .. y "' II: Lo: c.: "' u: "' "' ~ Q: > 4MB 32-811 Memory 000963 112517-001 x 
0 0 0 ,.., 

~ ~ ~ ~ 2 r.. I: r: r: w r.. a: ~ ~ w w .... IJ u IJ ~ I: I: I: I:: 1: 1: :c 0 CONTROLLER BOARDS ..J ..J ..J ..J ..J _, .J .I ..J ..J 

:E I!. _J •J: '? •J: •l ·Z x •L ' ·1 a ... ... ,_ ,_ ... .... ... ... ... .... 
Tape Adapler 000774 Ci..CZC6"1";' 113259-001 123 

0 c 0 0 0 C· ·=- 0 a 0 w ... ... ... ... ... ... ... ... ... ... 
:E ;J, ESDI External 300/600 00109t 115839-001 123 0 I! _J ESOI Cntrl (15 MHz) 001283 115188-001 124 N 

ESDl/Oiskette Cntrl 001472 115374-00t 124 -co 
i co 

VIDEO BOARDS I M 

~ =t - 0 M 

M a: Advanced Graphics 109958 114201-001 x 1024 ll. 

I! ~ 114202·001 ~ 
..... 1ii1i ·:"·:- ·ii":1 ::.::: Advanced Graphics 109959 x :~ii 

1· I 

Memory 
, ...... 11~: 1 ..... " .... (/) 0 I I I I 

..J w ID l .. JI, ·:!!!; ·: ... :· ·~!·=· ::> 
VGA Pass-Through 001430 114241-001 x 

...... 
.:. "" ~ c 

I! =:J 
... .. .. .. "' 'J "' .. "' .. ... 

a MISCELLANEOUS 
c " ., 

~ .. " ~ ~~ .. .. " > l' . ... .., ... .. ... ... Ill: 
<( :> > ,. > :> ,. .,. ,. > :> 

~ 
..., .&. D D .Q f.l .&. ... D .Q 

Q. Async Comm/Prl Ptr 000570 106886-001 128 
w '" "' ... .. .. .. .. " .. 

~ ... ... ... ... ... .,. .. ,., ... .. 
t! =i 

'·'' • .. :E 'I: ., 'II .. .. ., ·1• 1' ., 
Async Comm/Prl Plr 000990 106886-001 129 

:c I: I: :c: :c: :i: I: c c I: IJ w 
':> M ... 0 w "' M .. "' '" r- ,,. > 2400-Bauct Int Modem 001070 112693·001 x 

,_ 
ID 0 -· '.• . :;. > •I 

~tJr! · +n;/3~7- "'Lo cCC777 (.zoz.DCcj ,, 31..h~;. !)1)1 "' :· > > > > 
L< ... ... 

t! =i 
I "" "' (&. (&; "' ... ... 

~ •.:t 0 0 C• C".• 9 ·-=· .-, 0 0 w L I: :c: z: 
Ci L e Q 

c :c: 

4'/':' ~ 112. 57D- COi - CZO 2.CC5Z.... 
I: w .... w w ... IJ IJ L I: :c I... L :c: c I: 

..J ;/ ..J ..J ..J ..J .J J ~ ;/ z I I ·Z ·% I I 

I!! .. .J ... ... ... ... ... .... ·- ... ... ·-c 0 0 •:;) 0 0 2 0 0 0 ... ... .... ... .... .... .... .... .... 

I!! .~ 

!!! J 
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DP386/20e 
COMPAQ DESKPRO 386/20e 

FIXED DISK DRIVES 

Drive Drive lnler- lnte- Min Spare Controller 
Size Type leave gr a led ROM Part No. Assy No. 
<'0 M(I• 2 I 1 y M2 114465-001 N/A 
20 r.m· 2 J 1 y M2 11r.21001 N/A 
40 MB• 43 11 y M2 112526 001 N/A 
A·I MB 27 y M? 11;>43fl 001 N/A 
110 MB• 33 1 1 y M2 112525 001 N/A 
300 MR 1 J8 N M4 113219 001 001091 

001?83 
001472 

3211 MB :>8 11 rJ M4 115182-001 001283 
(l~O MB 1 4<) 1 1 N M4 1151A1 001 001091 

001?A3 
00147<' 

• S1•P fHtlJ'' t J.1f,1r ">n111lf' anrf d11.1I h•1"f'! ri1·.&. f111c" c;-.-,.11, h ._dl111os and cnnt1q11ra11on 

' ll·,1·d"' r l•P(f [)r·, .. r Wflritfl'\ll lfl U1111 R1•t1uupllj M!:'· f>OS '.t ;1 I 1.f la1Pf 

TAPE DRIVES 

Size ________________ .§P~!e Pa_rt _No. 

40 MU 112524 ()()1 
1'l'1 MB 1125?:1 001 

Vi0,-'2!">0 MO 1152?0 [1(J 1 

DISKETTE DRIVES 

Size Sp'!~e Part No . .. 

:ir;o KB 112567 001 
1 ;• Mii 112~1(,fi {)() 1 

1 44 MB* 112565 001 

•rt1•11111t1~~1 r.1-; £)( 1') Vr1<.,1nn .·t 11 R1•;,;1'" .. 11m A 1l 111,,r.1ll1lfl ac; clr1~·•1 B anct MS OOS VPr-;ion :l 11 
R1·.1· 1•Jn 81l H1•.t.tllf•tl .1-;tlrhf•A 

CABLE INFORMATION 

Cable Function Used With 

lk ~.•~t1P /l ape SirJnill All [)1c.ket1P Dro111>s 
4() '-18 fapH 

t.1it<;S Storil(jP l'owPr 

! •1~-rnal 1/0 

T•·''·phone Cable 

V<iA Pass Throtigh 

'JfJ 

All 01<;ket1i, & 
T;ipe Onv<:>s 

20 . 40-." 110 t.m 
f [)[) OriVP <: 
20 4rl A 1111 t.HI 
rtm OrivP D 

135 & 1~10 -'?50 MR 
lane Drives 

?O . 40 . & 110 Mfl 
r [)[) [)rovf' c 
?O . -ID . l\ 110 t.IB 
CDO Dm<· 0 
[ •p<ms1nn Unit 

Mod<:>m 

Adv Graph1r:s 

_Sp~r!_!'_~~~-----------
113594-001 

111596001 

101741 001 

lllt/41 004 

113198002 

113595 001 

11:?'l2A OOt 

11'>810001 

112666 001 

11·1229 001 

1C. In 

'186/20e 
COMPAQ DESKPRO 386t2oe 
BOARD JUMPER/SWITCH SETTINGS 

~-~~!EM_llQ~_f!!>.1_()(_)0935, 001196~&_00_1-'-31_6'-'-) _______ _ 

SW1 SETTINGS 
- 1 __ _? ____ 3 __ 4 ____ ~ ---~ 
ON• 

OFF 
ON 
OFF" 

• Orlat~I 

ON 

OFF 

ON• 

OFF 

OFF 
ON• 

OFF 

7 8 

OFF OFF 
ON OFF 

ON ON 
OFF ON 

Function 

Enable fail-safe timer 

Disable fail-safe lomer 

387 coprocessor 1nstall!'<I 
387 coprocessor not in 
stalled/We1tek 1ns1alle11 

Disable memory caching 
in 12 thru 16-MB range 

Enable memory caching 
in 12 thru 16-MB range 

CPU boot speed 20 Ml 11 
eMcept 8 MHz when 
accessing diskette drovp 

CPU boot speed 20 MHz 

Reserved 

EGA, RGBI. or VGC 

3rd-party monochrome 
(MDAonly) 

256 KB base memory 
512 KB base memory 

640 KB base memory 
Reserved 

Continued 
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urJOO/LUt:: 

COMPAQ DESKPRO 386/20e 
BOARD JUMPER/SWITCH SETIINGS 

SYSTEM BOARD ( 000935, 001196~_& 0~1_3~6__,) ___ _ 

SW2 SEITINGS 
_1 _ _!. __ 3 ___ ! ___ 5 ___ ~----~------~---_!_U_f!~~()!l _______ _ 
OFF" 

Otl 

OFF• 

ON 

orr• 

ON 

orr· on· 

ou orF 

011 OU 
orr 011 

ow on· 
orr 01~ 

Otl 011 

P11111,Jry tl1r,&.e1111 & h~od 
cJo;,i. cJro11e address select 
prx & IFX) 
SPcond:uy diskelle & 
loxed disk cJrive address 
select (37X & 1 lX) 
Enable power-on pass­
word 

Disable power-on pass­
word 

Enable integrated hxed 
<.J15~ rJrl\/e COlllfOllPr 
Dis;iblo 1111c·grated hxe<.I 
disk <.Jrtvn conu oiler 
SProill 1nl!!r1illl' COM I 
IR04 
S1>r1,1l 1nterl:ice COM2 
11103 
Oos::ibll? s£>roal mt£>rface 
ResN11erl 

SF:lect printer inlerlace 
Lf'l 1 pmq 
Select pr1111er interface 
LPT2 (JlX) 
[)1sable pronler 111lerface 

Off orr Ar.served 
Of r• F11;ihl1> 1nlrograted VGC 
cm 01sablP 111tegra1ed VGC 

~1_.ll!_lf.>!_r ___ ... ~ellln!;t _ _!~n~!!_C?~ _ ·-------------
E 4 1 - 2 E11;ir;1r. 1110 I 2 from lius, d1o;ahlr. 

[4 

E10 
E10 

•n,.1,,,,11 

2. 3• 
1 . 2· 
2-3 

po1n1u1g 1Jr1111:.e 
Enahle poor11ong df'11•ce 1:i1erface 
8-b·I video ROM 
16-1.lol Vtdl'O ROM 

~!~!!_M BOARl~J~0149_6! __________ --------- _________ ·---

SW 1 Sellings 
1 

ON• 

Orf 

98 

2 

ON" 
rn r 

Func1ron 

f.11,11JI~· 11111•9r::ilr:d vr.A 
DosablP II 11pgraled VGA 
DosahlP f'nwPr 011 f',1ssword 
En:1t•IP P<'•'lll'r-Oro 1',1-;sword 

~ L~ 
~ l J; 

I! l :I: 
I! I .t: 

~ ~ 

I! ~ 

I! ]I 

I! .I 

I! ~ 

I! -' 
t! ~ 

I! .I 

I! ]I 

I! JI 

I! ]I 

I! .I 

I!. .t 

~ .! 

DP386/20e 
COMPAQ DESKPRO 386/20e 

PROCESSOR/COPROCESSOR LOCATIONS 

Processor(LJ_B~6-_2~0L) ___ c_o~p __ ro_c_e_s_so_r_(~J_B_7-_2_0~) _______ _ 
U154 U155 

~eil~k 3167 Coprocessor (Spare Part N_o_._1_1_55_1_7_-_00__,1)'------­
U155 

SYSTEM ROM INFORMATION 

SYSTEM ROM LOCATIONS 

U141 ODD 

U156 EVEN 

SYSTEM ROM REVISIONS 
Spare Part No. 112694-001 

Rev PNonODDROM PN on EVEN ROM 
M2 112673-003 112674-003 
M4 112673 004 112674-004 
N2 112673-005 112674-005 
NJ 112673-006 112674-006 

POWER SUPPLY 

Spare Part No. 112570-001 C'Z0'2._0C 5' 2.. 
BATIERY /CLOCK MODULE 

Spare Part No 112654-001 
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M386/2s 
COMPAQ DESKPRO 386/fr 

BOARD COMPATIBILITY LIST 

Prod_~ _____ As~y No._ 
Spare 

_ ______ f'ai:!_~_o_. ____ Page 

3R6 Sys111m 

lMB System Mem 
4MB System Mem 
4MB Memory Module 

1 MB Memory Module 

SYSTEM BOARDS 

000044/0010~,t,/ 

001069/001118 

MEMORY BOARDS 

000752/001103 
000765 

00075R/OOO<JCJ3/ 
00 I 14? 001 /()(!;.> 

001166 001/002 
00076<' /OCJO<Jll t I 
001076/001151-001 
001256/001259/ 

115526001 

113224-001 
113222 001 
113226001 

113225-001 

CONTROLLER BOARDS 

Tape Adapter 
Mulhpurpose Fixed Disk 
Multipurpose ESDI 
ESOI External 300/600 
ESDI Cn!rl (15 MHz} 
fSDl/Diskelle Cnlrl 

VDU 

VDU 
voe• 

Advanced Graphics 
10?4 

Advanced Graphics 
Memory 

000774 
000957 

000996 
001091 

001283 
001472 

VIDEO BOARDS 

000031/000160/ 
000345 
000525 

000806/001241 
109360 
109958 

109959 

• VGC rP1111irPs svslPm ROM K 2 or laler 

MISCELLANEOUS 

Async Comm/Prl Ptr 000570 
Async Comm/Prl Ptr 000990 
2400 Baud Int Modem 001070 

113259-001 
115511-001 

115519-001 
115839001 
115188-001 
115374-001 

101340-001 

101340-001 
109253-001 

114201-001 

114202-001 

106886-001 

106886001 

112693-001 

104 

x 
x 
x 

x 

123 
123 

104 

123 

124 
124 

125 

127 

127 

x 

x 

128 

129 

x 

101 



-...... 
\ . 

:----,., .. 
~ 
\.:J 

Ut"JHb/~O 

COMPAQ DESKPRO 386/25 

FIXED DISK DRIVES 

Drive Drive Inter· lnte- Min Spare Controller 
Size Type leave grated ROM Part No. AssyNo. 

60MB1• 47 2;1 y K.2 113217-001 000957 
60MB* 47 1: 1 y K.2 115649-001 000957 

84MB 27 1: 1 v K.2 115668·001 000957 
110 MB* 33 1: 1 v K.2 115579·001 000957 

300MB1 38 1: 1 N K.2 113219-001 000996 
650MB2 49 1 :1 N K2 115181·001 001091 

001283 
001472 

300MB2 38 1 :1 N K.2 113219·001 001091 
001283 
001472 

• See page 133 lor dual llxed disk drive jumper senings and conligurallon lntormallon 
I Aequirn MS-DOS 3 2 or la18f 
2 Used In Fixed Disk Expansion Unil Requires MS·DOS J 2 or later. 

TAPE DRIVES 

Size Spare Part No. 

40MB 108081-001 
135 MB 113218·001 

150/250MB 115368·001 

DISKETTE DRIVES 

Size Spare Part No. 

360KB 102928-001 
1.2 MB 102775-001 

1.44 MB* 113263-001 

"Requires MS-DOS Version J JI R911ision A I inSlaPed as drive B. and MS DOS V8fslon 3 31 
R911ision B I Installed as dnve A. 

102 

~ ~ 
DP386/25 

COMPAQ DESKPRO 386/25 

t: ]I CABLE INFORMATION 

Cable Function Used With Spare Part No. 

~ ~ 
Diskette/Tape Signal' All Diskette Drives 101380·002 

40-MB Tape 
Tape Signal 135· & 150/250-MB 113198·001 

Tape Drives 

~ ~ Mass Storage Power1 All Diskette, Tape 101137-001 
& Fixed Disk Drives 

FOO Signal2 60-MBFDD 1080B6·001 

~ =t 60-MB 1:1 FOO 
110-MBFDD 

FOO Signal 60-MBFOO 108087-001 
60-MB 1;1 FOO 

~ =t 110MBFDD 
(Dual Drives) 

FOOSignall 300-MBFDD 100625·005 34 Pin 
650-MBFOD 100625·006 20P1n 

J.! =t External 1/0 Expansion Unit 115810-001 
Telephone Cable Modem 112666·001 

I!: =t I Pall ol Us 102934 001 & 108146-001 l Pall ol kil 108249-001 
2 Pall o1U108146·001 

I! ..I 

I! ..I 

t! ~ 

I! ~ 

I! =t 
I! =t 

I! 3 

I! J 

I! J 

I!! ~ 
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DP386/25 
fii: ~ 

'386/25 
COMPAQ DESKPRO 386/25 COMPAQ DESKPRO 386/25 

BOARD JUMPER/SWITCH SETTINGS ~ I 'ii PROCESSOR/COPROCESSOR LOCATIONS 
SYSTEM BOARD ( 000944, 001056, 001069, & 001118) Procesaor {386-25~ Coi!!oc•11or {387·2~--
SW1 SETTINGS ~ ~ 

U72 U73 I 1 2 3 4 5 6 7 8 Function 
ON Reserved· 

Weltek 3Ul7 Co~rocuaor Cach• {12385-25~ ON 387 coprocessor I!. JI installed U57 U59 
OFF" 387 coprocessor not 

installed -

JI ON Cachable mem 0 • 12MB I!, ' SYSTEM ROM INFORMATION 
OFF" Cachable mem 0 • 16MB 

ON" CPU boot speed 25 MHz t!. 
I JI SYSTEM ROM LOCATIONS except B MHz when 

U100DO accessing diskette drive 
OFF CPU boot speed 25 MHz U2EVEN 

OFF Reserved ~ . JI 
ON• COMPAQ VDU, EGA, 

RGBlorVGC SYSTEM ROM REVISIONS 
OFF 3rd·p81'ty monochrome I!; JI 

Se•re P1r1 No. 108283-001 
(MDA only) 

Rev PNonODDROM PN on EVEN ROM OFF OFF 256 KB base memort 
K.2 109591-003 OFF ON 512 KB bl'ISll memory I!. I JI 109592-003 
M.1 109591-004 109592-004 ON• ON• 640 KB base memory 
N.1 109591-005 109592-005 • °"'•"' 

E14 Setting Location Function t!.. ·JI 
1. 2• Pins closest to 25-MHz processor speed POWER SUPPLY 

50-MHz crystal 

~ I JI Spare Part No. 108065-001 2-3 Pins closest to 24-MHz processor speed 

·o.reu11 
48-MHz crystal 

BATTERY /CLOCK MODULE 
MULTIPURPOSE ESDI FIXED DISK DRIVE CONTROLLER BOARD t!.. I II Spare Part No. 102929-001 Lc:='~111nu• 

2 3 4 5 6 function ~ I JI 
OFF• Primary diskette & li11ed disk 

drive address select (3FX & 1 FX) 
ON Secondary diskette & fixed disk ~ I )I drive address select (37X & 17X) 

OFF Enable fixed disk drive 
ON Disable fi11ed disk drive I!. I JI OFF• OFF" Serial interface COM 1 IR04 

ON OFF Serial interface COM2 IRQ3 
ON ON Disable serial interface ~ 1§ 

OFF ON Select printer interface LPT1 
ON OFF Select printer interface LPT2 
OFF OFF Select printer interface LPT3 ~ ·~ ON ON Disable printer interface 

' 
"Def•ull ·• I ~ ........... 

~ 
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DESKPRO 386/33 

COMPAQ DESKPRO 386/33 - l: ~ BOARD COMPATIBILITY LIST -.._ 
Spare ~· 

~ !I: Product AssyNo. Part No. Pag~ ( }• 
\ 

' SYSTEM BOARDS 

•• ' ~ ~ 386System 001184 115190-001 109 B 8 
::: ~ .... MEMORY BOARDS/MODULES 

I a: ~ ·~ 2MB Memory Exp 001286 115187-001 x w c( 

! s :c 2MB Memory Module 001250 115184-001 x 
0 

I!: ~ 6 w CONTROLLER BOARDS .. .. .. .. 
Ii( .. .. .. .. .. • • • • 0 • ! • ! ! • .. .. .. ., 

!I! Tape Adapter 000774 113259-001 I .. .. .. ,. ,. > l c( 123 l I > J > l i .Q i i .. • 
i a: ~ ~ ESDI Cntr1 (15 MHz) 001283 115188-001 124 ~ • l l l • • l "' ... • I. CJ I l l l I. l a. ESDl/Diskette Cntrf 001472 115374-001 124 • "' .. ... • "' !! ~ ~ ~ 
!I! ::> Diskette Cntrl 001475 115373-001 x !I! 

~ ~ • ~ i i i j 6 i ~ i i • > 
E E a: VIDEO BOARDS 

!I! !I! !I! !I! !I! !I! !I! !I! !I! !I! 0 
ll. ll. ll. ll. ll. ll. ll. 1' ll. ll. ::E I!. ·~ 

Advanced Graphics 109958 114201-001 x 1024 ... ... ... ... ... ... ... ... ... ... w 0 0 0 0 0 0 0 0 0 0 
Advanced Graphics 109959 114202-001 

... ... ... ... ... ... ... ... ... ... 
::E8 x 

Memory 
It) - I!. ·~ VGA Pass-Tivough 001430 114241-001 x N -

' 
co 

MISCELLANEOUS co 
M 

~ ~ ;;; 
0 Async Comm/Pr! Ptr 000570 106886-001 128 6 a: Async Comm/Prl Ptr 000990 106886-001 129 

I a. 
I!. I~ 

2400-Baud Int. Modem 001070 112693-001 x w ~ 

s U) 

j w .. .. .. .. .. • .. .. .. 0 • II • • • • • ! • • i I!. ~ !I! .. ., ., ., ., ., .. ., ., 
0 l > l t :JI i :JI :JI t j i i i i Ii( "' "' l "' l l "' ... l !I! c( 

<I I. l l I. I. 

i 
0. CD 

I 11 N ... • "' .. ... "' !! ... ::E I!. w -... .. 0 ! i fi ~ i j ~ ~ 
> > 

! 2 ~ !I! 0 
!I! !I! !I! !I! !I! !I! !I! ~ !I! !I! - I!. )I 

ll. 
_, 

ll. ~ 
_, _, 

"<I. 
_, 

ll. ll. a <I <I <I Cl ... ... ... ... ... ... ... ... ... ... 
0 0 0 0 0 0 0 0 0 0 ... ... ... ... ... ... ... ... ... ... 

I!. I 11 

I!. JI 

~ JI 
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DESKPRO 386/33 

COMPAQ DESKPRO 386/33 
FIXED DISK DRIVES 

Drive Drive Inter- Int• Min Spare Controller 
Size Type leave graled ROM Part No. AaayNo. 
84MB0 27 1 :1 y A 112438-001 N/A 
110 MB0 33 1: 1 y A 112525-001 N./A 
320MB 28 1:1 N A 115182-001 001283 
300MB1 38 1: 1 N A 113219·001 001283 

001472 
650MB1 49 1: 1 N A 115181-001 001283 

001472 
• S.. pegit 133 lor dulll lhred disk drive jumper Mf!inQS and con11gur .. 1on Womwllon 
1 Uted lnl ...... y and In Filled 01111 ExpaMlon Uni Requirn MS-DOS Yerllon 32or1819'. 

TAPE DRIVES 

Size Spare Part No. 

40MB 112524-001 
135MB 113218-001 
150/250MB 115220-001 

DISKETTE DRIVES 

Size Spare Part No. 

3601<8 112567-001 
1.2 MB 112566-001 
1.<MMB• 112565-001 

•Requires MS-DOS v...-. 3 3 I Revision A I lnslaled as drllla 8. and MS-DOS V•llon 3 3 I 
Revision 11 lnltahd a1 drlwtl A 

CABLE INFORMATION 

Cable Function UledWlth Spare Part No. 

ESOl/Dlskette Signal All ESDlj.Diskette 115376-001 281n. 
40-MB ape Drive 

ESOl/Diskette Signal ESOl/Diskene 115375-001 331n. 
Tape Signal 135- & 150/250 MB 115196-001 

Tape Drives 
201n. 

Foo' Power Single FOO 115215-001 
Diskette Power Dual Diskette 112669-004 
FOO Power DualFOO 112669-001 
FOO Signal DualFOD 115195-001 
FOO Signal 320- & 650-MB FOO 100625-006 20 Pins 

(Single Drive) 115197-001 34 Pins 
FDOSignel 320- & 650-MB FOO 100625·006 20Plns 

(Dual Drives) 115811-001 34 Pins 
FOO Signal 84· & 110-MB FOO 115195-001 
Extet'nal 1/0 Expansion Unit 115810-001 
VGA Pass-Through Adv. Graphics 114229001 
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DESK Pl 386/33 
COMPAQ DESKPRO 386/33 

BOARD JUMPER/SWITCH SETTINGS 

Syatem Board (001114) 

SW1 Settlng1 
1 2 

ON• 
OFF 

Function 

Enable Integrated VGA 
Disable lntegraled VGA 
Enable Power-On Password 
Disable Power-On Password 

PROCESSOR/COPROCESSOR LOCATIONS 

Proceuor (386-33) Coproce11or (387·33) 
U7 us 

Weltek 3117-o33 C~ocnaor 

UJ9 

SYSTEM ROM INFORMATION 

SYSTEM ROM LOCATIONS 

U15 ODD 
U16 EVEN 

SYSTEM ROM REVISIONS 
Sp•• Part No. 11&29CM>01 

Rev PNonODDROM PN on EVEN ROM 
A 115305-002 115306-002 
8.2 115305-003 115306-003 
c.o 11 s:llS-004 115306-004 

POWER SUPPLY 

Spare Part No. 115189-001 

BATTERY/CLOCK MODULE 

Spare Part No. 107872-001 

109 
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~ ;I COMPAQ SYSTEMPRO -- BOARD COMPATIBILITY LIST 
I 

~ :i -~. -· AssyNo. 
Spare 

-~ .. ] Product Part No. Page 

Ii! ~ SYSTEM BOARDS 

I! ~ 
System Board 001514-002 116796-001 x 
386 System Processor 001358 116795-001 113 

I-

~ jl MEMORY BOARDS/MODULES a: 
<( s.rstem Memory Board 001370 116799-001 x :c ( Socket) 
0 I!- ~ 

Memory Exp. Board 001376 116803-001 x w (6 Socl<et) 
- - - - - - c 2MB Memory Module 001250 115184-001 x 

' ' ' ' ' ' ~ <( 
~- jl 

(Single) 
: . : : . i . a: 8MB Memory Module 001361 116800-001 x .. • . 
~ ~ ~ ~ ~ ~ ~ CJ (Single) 

0. 
8MB Memory Module 001364 116801-001 x .. !:; • .. .. . ... .. . ... 

:::> : ii -· -· -· -;: -· I! ~ (Double) 

ii ii 
.. ; .. - . -• ,. .. 

I I! u u H > 32MB Memory Module• 001367 116802-001 x I! ~~ u a: (Double) ~' ~!! ~:! 0 . . • 
~-- ~.. ! .. . 

:E I! ~ 
• Marked with red tenerlng for quiclc ldllnlilication F h I! 

: .. ;;: r >> >> i> 
H n w ll'e ;8 H. 18 lit' :E ~ 

CONTROLLER BOARDS IC 

~' 
.. , .. , .. , .. , .. , .. , "1/. 

C") .. 
I! ~ ~e §§ ce §e 1e le 12 ee 32-Bit Drive Array 001373 116807-001 x C") 

Adapter -; ~11-11-1 
CD SCSI Adapter 001379 116809-001 124 co - C") 

~ I !I Tape Adapter 000774 113259-001 123 
0 ESDI Cntrl (15 MHz) 001283 115159-001 124 - a: - 0. 

I! !I VIDEO BOARDS ~ 
U> Advanced Graphics 109958 114201-001 x w 1024 c 

I! ·~ Advanced Graphics 109959 114202-001 x 0 Memory 
<( 

VGA Pass-Ttvough 001430 114241-001 x a.. 
:E I! . !I MISCELLANEOUS 0 
0 Async Conm/Prl Ptr 000570 106886-001 128 

I! !I Async Comm/Prl Ptr 000990 106886-001 129 
2400-Baud Int. Modem 001070 112693-001 x 

I! ~ 

I! ~ 

l! -~ 
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SYSTEM PRO • COMPAQ SYSTEMPRO 
FIXED DISK DRIVES 

Drive Drive Inter· lnte- Min Spare Controller 
Size Type leave grated ROM Part No. A11yNo. 
120MB 51 1 1 y A 116806-001 N/A 
210MB 50 1 1 y A 116805·001 N/A 
300MB• 38 1:1 N A 113219-001 Q01283 
320MB 28 11 N A 115182·001 001283 
650M81 49 1: 1 N A 115181-001 001283 
240MB2 
(Dual) 

(120 MB Drive Array Pair) A 001373 

420MB2 (210 MB Drive Array Pair) A 001373 
(Dual) 

• Usl'<f only w•h fi•ed Disk Ewpansion Unn 
1 Drove Type 49 w•h MS DOS. drive type 4? with MS 05/? Version 1 0. anr1 drive IVJMI 4 t wMh 
Of"'rill"'Q systems lrom SCO 

2 See page 133 lor drive array paif jumper "'nlng• 

TAPE DRIVES 
Size Spare Part No. 

150/250MB 115220-001 
320/525 MB 11680<1-001 

DISKETTE DRIVES 
Size Spare Part No. 

360KB 112567-001 
1.2 MB 112566-001 
1.44 MB* 112565-001 

'Requites MS·DOS Version 3 3t Revision A it installed a• drove B. and MS.DOS VMsion 3 3t 
ReviSJOO 8 it instaMed as drive A 

Cable Function 

Diskette Power 

Diskette Signal 

FOO Power 
FOO Signal 

FOO Signal Kit 

FOO Power 

FOO Signal 

FOO Power 

FOO Signal 

FOO Signal 

Tape Power 
Tape Signal 

Tape Signal 
VGA Pass-Through 

112 

CABLE INFORMATION 
UHdWllh Spar• Part No. 

Diskette Locations 116939-001 
01, 02. & 03 
Diskette Locations 116940-001 
01, 02, & 03 

Single FOO 116941-001 
Single FOO 119510-001 
ESDI FOO 115812-001 
Drive Array Pair 
Locations L 1 & L2 

116936-001 

Drive Array Pair 116942-001 
Locations L 1 & L2 
Drive Array Pair 
Locations L3 & L4 

116935-001 

Drive Array Pair 116938-001 
Localions L3 & L4 Fronl 
Drive Array Pair 116937·001 
Locations L3 & L4 Rear 

320/525MB Tape 116932-001 
320/525MB Tape 116933-001 

150/250MB Tape 116931-001 
ArJv. Graphics 114229-001 

17 in. 

24in 

24 in. 

~ ~1 

~· ;~ 

I! :~ 

t! :~ 

I! <II 
I!. :11 

I! : 11 

l! ·11 

I! 11 

!: JI 

~ :JI 

[!: ·~ 

!: ·~ 

~ jl 

!: -~ 

I!. -~ 

I! ;~ 

SY 'MPRO 

COMPAQ SYSTEMPRO 
BOARD JUMPER SETTINGS 

sratem •LO Bua Board {001358l 

Jumper Pina Function 

E1 1 - 2 Bypass extended memory on power-on 
(Maintenance Mode) 

E1 2 .3• Read extended memory on power-on 
(Standard Mode) 

E2 Reserved 
E3 1 . 2• Enable Power-On Password 
E3 2-3 Disable Power-On Password 
E4 1. 2 Disable Integrated VGA 
E4 2- 3• Enable Integrated VGA 

'Oela"1 

COPROCESSOR LOCATIONS 

(On Syatem Procesaor Board 001358) 

coerocnaora 

U1 Weitek 3167-033 
U2 387-33 

SYSTEM ROM INFORMATION 

(On System Board 001514) 
SYSTEM ROM LOCATIONS 

U55 ODO 
U54 EVEN 

SYSTEM ROM REVISIONS 
Spare Part No. 116797--001 

Rev PNonODDROM 

A 116686-001 

POWER SUPPLY 

PN 116798-001 

PN on EVEN ROM 

116687-001 

BATTERY /CLOCK MODULE 

PN 107872-001 
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DP486/25 
COMPAQ DESKPRO 486/25 

BOARD COMPATIBILITY LIST 

Product 

486System 

Assy No. 

SYSTEM BOARDS 

001532 

Spare 
Part No. 

120548-001 

MEMORY BOARDS/MODULES 

4MB Memory Expansion 001508 
2MB Memory Module 001250 

8MB Memory Module 001361 
(Single) 

8MB Memory Module 001364 
(Double) 

32MB Memory Module 001367 
(Double)* 

• Marked wilh red lenering lor quick ldenlfficalion 

120549-001 
115184-001 

116800-001 

116801-001 

116802-001 

CONTROLLER BOARDS 

Tape Adapter 
ESDI Cntrl (15 MHz) 
Disk Asray Cntrl 
SCSI Adapter 

Advanced Graphics 
1024 
Advanced Graphics 
Memory 

VGA Pass-Through 

000774 
001283 
001373 
001379 

VIDEO BOARDS 

109958 

109959 

001430 

MISCELLANEOUS 

Async Comm/Pr! Ptr 000570 
Async Comm/Prl Plr 000990 

2400-Baud Int. Modem 001070 

113259-001 
115188-001 
116807-001 
116809-001 

114201-001 

114202-001 

114241-001 

106886-001 
106886-001 
112693-001 

Page 

117 

x 
x 
x 

x 

x 

123 
124 
x 
124 

x 

x 

x 

128 
129 
x 

11~ 



DP486/25 
COMPAQ DESKPRO 486/25 

FIXED DISK DRIVES 

Drive Drive Inter- lnte- Min Spare Controller 
Size Type leave grated ROM Part No. A11yNo. 

120 MB 51 1 1 y A 116806-001 N/A 

:?10MB 50 11 y A 116805·001 .N/A 

300MB 0 38 11 N A 113219·001 001283 

320MB :?8 1 1 N A 115182·001 001283 

650 MB 1 49 1 1 N A 115181-001 001283 
4<'0 MB (Two :?10 MB d11ves 1n array) 001373 

• lJc;,PCf only 111 Foud 01\k E .. riansion Urnl 

' Drow• type 49 woth M5 DOS. drove type 41 woth MS OS 1Vt•"KJO1 0. aowl drive lype 41 w~h 
OJlf''"'"'ll syslems from SCO 

Size 

150/250MB 
320/525 MB 

TAPE DRIVES 

Spare Part No. 

115220·001 
116804-001 

DISKETTE DRIVES 

_S_lz_e ________ S~p_are Part No. 

360 KB 112567-001 
1 2 MB 112566-001 
1.44 MB" 112565-001 

•flpquires MS-DOS Version 3 31 Revision Ad ln•l;illed a• drive 8. and MS DOS Vetslon 3 31 
Revosoon 8 d installed BS drive A 

CABLE INFORMATION 

Cable Function usedWllh Spare Part No. 

Diskette Power Dual Diskette 120592-001 

Diskette/Tape Signal All Diskette 120593-001 

FOO Power AllFOO 120591-001 

FOO/Tape Power FOO, Tape Drive 120590-001 

FOO Signal Dual 120MB FOO 120589-001 

FOO Power Dual FOO 120588-001 

ESDI FOO Signal 320 & 650MB FOO 120587-001 
120586-001 

31 Pins 
20Pins 

Tape Interface 150/250MB Tape 116931-001 

Tape Power 320/525MB Tape 116932-001 

Tape Signal 320/525MB Tape 116933-001 

VGA Pass-Through Adv. Graphics 114229-001 
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COMPAQ DESKPRO 486/25 
BOARD JUMPER SETTINGS 

System Board (001532) 

Jumper 

Et 

Et 

E2 
E2 

E3 
E3 

•OefatM 

Pins 

1. 2 

2. 3• 

Function 

Bypass eirtended memory at power-on 
(Maintenance Conhguration) 
Read elltended memory at power-on 
(Standard Configuration) 

1 . 2 Disable Power-On Password 
2. 3° 
1 . 2 
2. 3• 

Enable Power-On Password 
Disable Integrated VGA 
Enable Integrated VGA 

PROCESSOR LOCATION 

Processor(486-25) 

U10 

COPROCESSOR LOCATION 

]I Coprocessor (Wettek 4167) 

U12 

JI SYSTEM ROM INFORMATION 

11 
JI 

SYSTEM ROM LOCATIONS 

U115 ODD 
U131 EVEN 

SYSTEM ROM REVISIONS 
Spare Part No. 120582-001 

PNonODDROM 

116686-001 

POWER SUPPLY 

PN 115189-001 

PN on EVEN ROM 

116687-001 

BATTERY /CLOCK MODULE 

PN 107872-001 
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. ·;1 FIXED DISK 
~ EXP UNIT 

- ~-· 11 COMPAQ 300-/600-MEGABYTE FIXED DISK 
DRIVE EXPANSION UNIT 

~- ~ 
SPARE PARTS 

FIXED DISK DRIVES 

~ :~ Drive Drive Inter- Int a- Spara Controller Size T~j!e leave grated Part No. Ass~ No. 
300MB 38 1:1 N 113219·001 001091 

l 
Ii • Id: i;r 1 
DO 0 c=J 

oor:x:x:Joccv 
D oco 

00 • 
0000000 

... : 0 ooO " 
00 ooa aooa I 
DO ;. 

• OD o 0 oco • • a coo 

' DO 
DO a 
DO 0 0°d]0 

,. 

' DO 0 0 
l ooo ooQo I 

000000 ~ • 000000 ,. 
"' 

oaga~d]g ' • 
00 
0000000 0 coo 
~ -

t-
~ 11 CONTROLLER BOARDS a: 

<( 
• f :::c Spare E 

0 ·~ Board Assy No. Part No. Page 0 

~ " "' .. - w ESDI Interface Adapter 1 •• 001081 115838·001 x .. .. c 
ESDI External2 001091 115839·001 123 :!- ,., 

<( 
i T a: ~ :11 1 Used In Expansion Unll 

t CJ 1 Used In COMPAQ perlONI compu1er " a. "' ':.! 
t ::> I!_ :)I CABLES i • > t 
1 

a: Cabla Seara Part No. 
~ 0 

I!_ ·~ External 1/01 115810-001 :E 
FDDPower2 115851-001 w 

i T :E llO FDDSignal2 100625·008 20 Pins .... 
!_ ·~ 115811-001 34 Pins ,. It) .... 

~ 
,., 

N 1 Connects COMPAQ perSOMI computer lo Ex1>11n1ion Un• h -I co 1 Used In Expansion Un11 • co h 
1 ~ !.: ~· POWER SUPPLY '.: 0 

a: Spare Part No. 108065-001 a. !_ ~ ~ 
USED WITH • T en 

w 
COMPAQ PORTABLE 111 " c 

~ jl ':. 
... 
t 0 COMPAQ PORTABLE 386 • <( 12-MHz COMPAQ DESKPRO 286 • 
1 a. 

!... ;ti COMPAQ DESKPRO 2868 
':. :E All 386-Based . • 0 ·-· .... -·- -·- 0 "'~ l "" ... > 

!.. ~ 
c .,, :-v"I 
,;;,U t~2 

!.. ~ 

l ~ 

.. .. -
119 



FIXED DISK 
~ 

MlJ ,PROD 
EXP UNIT ~ 

MULTIPRODUCT BOARDS 
COMPAQ 300-/650-MEGABYTE FIXED DISK I!. JI BOARD JUMPER/SWITCH SETTINGS 

EXPANSION UNIT 
SPARE PARTS MEMORY BOARDS 

FIXED DISK DRIVES I! ~ 512l2048 MEMORY EXPANSION BOARDS (000307 lo 000308) 

Drive Drive Inter- lnte Spare Controller 
~ 

Jumper Settings Address R•nge • 

Size 'lPe leave grated Part No. AsslNo. I! E1 lo E2, E5 lo E6 1 to 3 Megabytes 

300MB 38 1.1 N 113219-001 00t283 E1 lo E2, E4 to ES 2 S to 4 5 Megabytes 
001472 

'.ii 
E2 lo E3, ES to E8 4.5 lo 8.5 Megabytes 

650MB 49 1: 1 N 116181-001 001283 ~ E2 lo E3, E4 to ES 6.5 to 8.5 Megabytes 
001472 

• Memory .tdress range is depend11111 on syslf!m memory bolrd conllgur•tion 

CONTROLLER BOARDS I! ]I CONTROLLER BOARDS 
Spare 

FIXED DISK DRIVE CONTROLLER BOARD (WD1002WAH) Board AISlNO. Part No. Page 

fSDI lnte~ace 0013t3 11S19t-00t x I!. ]I Jumper /Setting• Function 
Adapter II 

Wt t-2 Primary controller 
ESOI Cntrl (15 MHz)2 001283 115188-001 124 

ESDl/Doskette Cn1rl2 001472 1t5374-00t t24 I!. 11 W2NL LED operation 
J4 No connections 

• U·,1tcl '"E•11ran-tKm IJn1I 

: u~i.I in COMPAQ pP•sonal compuler 11 
• Jumpers set et the laelory Do not change 

CABLES 
I!. FIXED DISK DRIVE CONTROLLER BOARD (WD1002WX2lHX4)• .. 

]I 
SW1 tor Drive D SW1 tor Drive C 

Cable Spare Pa~ N~. l!. Drive 1 2 3 4 

External 1/01 115810·001 tOMB ON ON ON ON 

FOO Power2 115851-001 20MB OFF ON OFF ON 

FOO Signa12 100625-006 20Pins I!.. ]I 30MB OFF OFF OFF OFF 
115811-001 34 Pins 

• Do nol Fllfll<MI lumper• E17-E18 
' Cr•11....-1s COll.4PAQ personal cornpt~er ro E•riansron Und • • Earlier versions ol this board hav• no sw~ch selllngs ilnd il•e lixed tor IOMB 

l U<;1otl 111 E •pansion lln<I I!.. 11 
POWER SUPPLY ESDI FIXED DISK DRIVE CONTROLLER BOARD {WD1005WAH) 

Spare Part No 108065-001 I!.. ]I Jumper Status 

Wt Reserved - Nol installed 
USED WITH W2 Reserved - Not installed 

COMPAQ PORTABLE Ill I!. ]I W3 Reserved - 210 3 

COMPAQ PORTABLE 386 ESDI 130/300 FIXED DISK DRIVE CONTROLLER BOARD (WD1007AWAH) 
12-MHz COMPAQ DESKPRO 286 !. ~ COMPAQ DESKPRO 286e Jumper Setllng Function 

All 386· Based JS No jumper Reserved 

All 486-Based !. ~ W3 No jumper Reserved 

W8 Jumper on Reserved 
W9 No jumper Reserved 

........... !. ~ WtO No jumper Resented 
I W11 No jumper Reserved 

,.....,_, 

!I 
Wt2 No jumper Reserved 

() !:. 
"J 
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MULTIPROD 

MULTIPRODUCT BOARDS 
BOARD JUMPER/SWITCH SETIINGS 

MULTIPURPOSE CONTROLLER BOARD (000142) 

Jumper Pin 1 lo Pin 2 Pin 2 lo Pin 3 
Jt Secondary diskette Prim~ diskette 

controller address contra er address.(delault) 
J2• Serial interface COM1 Serial interface COM2 
J4* Serial interface IRQ4 Serial interface tR03 
J3 Disable parallel Enable parallel 

interface interface 
• J2 & J4 must be changed togerher 

MULTIPURPOSE CONTROLLER BOARDS (000181-001/000181-021) •nd 
MULTIPURPOSE FIXED DISK DRIVE CONTROLLER BOARDS 
(000336-001 /000336-021) 

Jumper /Swllch Setting/Function 
Jt Open connectors on left Serial interface COMt IAQ4• 

Open connectors on right Serial interface COM2 IAQ3 
J2 

SWt-1•• 

SWl-2 

Open connectors on left 
Open connectors on right 
ON 

OFF 
ON 
OFF 

Primary diskette controller address• 
Secondary diskette controller address 
Enable r.-ed disk drive 
Disable hed disk drrve 
Enable parallel interface• 
Disable parallel interface 

SW1-J ••• ON Enable serial interface• 
OFF Disable serial interface 

SWl-4 OFF Reserved 
• o .. ra1~1 
•• SWI 1 resel'llP<l on 000181 hoards 
••• SWI -3 resl!l'lletl on 000181 001 (all Rev•I & OOOJJ6 001 Rev P or earloe< boards 

DISKETTE/PRINTER BOARD (000181-011) 

Switch Setting/Function 
SW1-1 OFF Reserved 
SWl-2 ON Enable parallel interface (delault) 

OFF Disable parallel interface 
SWl-3 OFF Aeser.ied 
SWl-4 OFF Reserved 
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MULTIPROD 
MULTIPRODUCT BOARDS 

BOARD JUMPER/SWITCH SETTINGS 

MULTIPURPOSE FIXED DISK DRIVE CONTROLLER BOARD (000519, 
000815, & 000957) 

Switch Setting/Function 
SWS00-1 

SWS00-2 

SWS00-3 

SWS00-4 

SWS00-5 

SWS00-6 

OFF• 

ON 
OFF 

ON• 

OFF• 

ON 
OFF* 

ON 

OFF• 

ON 
OFF* 
ON 

Primary diskette and fixed disk drive address select 
Secondary diskette and fixed disk drive address select 
Disable high-speed transler rates (for systems without 
1.2-MB diskette drive or 40-MB tape dnve) 
Enable high-speed transfer rates (for systems with 
1.2-MB diskette drive or 40-MB tape drrve) 
Enable fixed disk drive 
Disable fixed disk drive 
Serial interface COMl IRQ4 
Serial interface COM2 IA03 
Enable serial interface 
Disable serial interface 
Enable printer interface 
Disable printer interface 

TAPE ADAPTER (000774~ 

1 2 3 4 5 6 7 8 Function 
ON• OFP Interrupt select IROS 
OFF ON Interrupt select IR03 

ON• OFF• ON• OFF" OMA channel 3 
OFF ON OFF ON OMA channel 1 

ON• OFF• Base address 300 heic 
OFF ON Base address 200 heic 

•Default 

ESDI EXTERNAL FIXED DISK DRIVE CONTROLLER BOARD (001091) 

swsoo Settings 

2 3 
OFF* 
ON 

OFF OFF 
ON• OFF• 

OFF ON 
ON ON 

•Default 

4 

OFF 

Function 

Prrmary fixed disk drive address select 
Secondary fixed disk drive address select 
Interrupt select IRQ15 
Interrupt seleci IRQ14 
Interrupt select IR012 
Interrupt select IROt 1 
Reserved 
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MULTIPROD MU~ >ROD 

MULTIPRODUCT BOARDS 
~ ~ MULTIPRODUCT BOARDS 

BOARD JUMPER/SWITCH SETTINGS t. ~ VIDEO BOARDS 

ESDI FIXED DISK DRIVE CONTROLLER BOARD (15 MHz) (001283) 
VIDEO DISPLAY CONTROLLER BOARDS (000031, 000180, I 000345) 

2 3 4 Function l. ·~J3 JS Function 

ON Secondiiry address 37X and 17X 
2-3 2-3 Enable RGBI & composite video (high-scan) 

(Desktops delaull) 
OFF" Primary address 3FX and 1FX ~1-2 ~ 1·2 Disable RGBI & composite video (high-scan) 

OFF OFF lnlerrupl Select IRQ 15 (Portables delaull) 

ON" OFF" Interrupt Select IRQ14 
OFF ON lnlerrupt Select IR012 L 

~COMPAQ ENHANCED COLOR GRAPHICS BOARD (000410 I 000471) 

ON ON lnlerrupt Select IRO 11 SW1 Setting• (Al the Only/Primary Video Dl1pl1y Controller Board) 
OFF Reserved 

o 0Pla1-I l.. ~1 2 3 4 Monlto_uype Power-On Mode Mode 
OFF ON ON OFF COMPAQ Color 80ic25 (640x350) Color 

Cor::gatrble Enh Color 

SCSI ADAPTER ~001379) I!.. ~ON 
CO PAO Dual-Mode 

ON ON OFF COMPAQ Color 801125 (640.200) Color 
SW1 Settings Compatible Enh Color 
1 2 3 4 Function COMPAQ Dual-Mode 

ON' Base 1/0 Address 330h I!.. ~OFF OFF OFF ON RGBIColor 80x25 (640x200) Color 

OFF Base 1/0 Address tJOh 
COMPAQ Dual-Mode 

arr• Reserved 
ON OFF OFF ON RGBIColor 401125 (32011200) Color 

COMPAQ Dual-Mode 

ON OMA channel 5 I!.. ;)loFF OFF ON OFF COMPAQ Dual-Mode 80x25 (72011350) Mono 
OFF• OMA channel 7 

ON lnlerrupt select IR03 COMPAQ ENHANCED COLOR GRAPHICS BOARD (000410 & 000471) 

OFF" Interrupt select IR05 l!.. · ;ti sw1 Settl!!i• (A• the Secondarr Video Dl•P!ar Controller Board) 

l!.. 
1 2 3 4 Monitor Tri!• Power-On Mode Mode 

ESDl/DISKETTE CONTROLLER (001472) ~OFF OFF ON ON COMPAQ Color 80x25 (64011350) Color 
C~atible Enh Color 

Jumper Setting Function 
CO PAO Dual-Mode 

Jumper ON Enabled I!.. )ION OFF ON ON COMPAQ Color 80ic25 (640x200) Color 
C°TfFatible Enh. Color 

Jumper OFF Disabled CO PAO Dual-Mode 

I!.. ~OFF ON ON ON RGBIColor 80x25 (640.200) Color 
SW1 Settings COMPAQ Dual·Mode 
1 2 3 4 Function ON ON ON ON RGBIColor 40.25 (32011200) Color 

OH Secondary Adr1ress 37X and t 7X 
COMPAQ Dual-Mode 

OFF" Pnmarv AcJdress 3FX and tFX !.. ;IOFF ON OFF ON COMPAQ Dual-Mode 80x25 (720JC350) Mono 

OFF OFF Interrupt Select IRQ15 
ON" OFF• Interrupt Select IRQ14 

111 OFF ON Interrupt Select IRQ 12 !.. Continued 

ON ON Interrupt Select IRQ11 

OFF' Reserved 

I!. ~ 

' 
!. !II 

I 

>.v :I () • -.....(_' 
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~ ·~ MULTIPRODUCT BOARDS MULTIPRODUCT BOARDS 

MULTIPROD MULTIPROD 

BOARD JUMPER/SWITCH SETIINGS ~ : !I BOARD JUMPER/SWITCH SETTINGS 

COMPAQ ENHANCED COLOR GRAPHICS BOARD (000410 & 000471) CECGB VIDEO ROM REV (Spare Part No. 106686-001) 

..:.s_w_2_s_e=tt-1n_g_s....::.....~~~~~--''--~~~~..u...~~~~~~~~.. • .... !f_p_~~~~~~~~P_!"_~'!_~Q~'--~~~~~~~~~~~~ 1 2 3 4 5 6 Monitor Type C.. ~ 

OFF OFF COMP/IQ Color 
Compatible Enhanced Color (external) 

ON OFF RGBI Color (external) 
COMPAQ Dual-Mode (e><1ernel) OFF ON 

ON ON 

OFF 

No external (Por1ables) 
COMPAQ Dual-Mode internal Ii. -
(COMPAQ Ponable. COMPAQ PLUS. c.. 
COMPAQ PORTABLE 286, & 

ON 

COMP/IQ PORT ABLE 11 
tlo 1nlernal (COMPAQ PORTABLE 111•, I!_ 
COMPAQ POAT ABLE 386*. Desktops) 

ON OFF ON Reserved 

• Set syslem board sening to monochrome mndP. 

SW3 Settings (000410 only) 

II installed. all OFF (Reserved) 

Jumper P1 (External Monitor) 
~P~in=s:.._~~~_.:.:M~o~n~lt=o~rT~yup~e=--~~~~~~~~~~~~~~~ 
1 ·2 COMPAQ Color or Enhanced Color C.. 
2·3 RGBI Color or COMPAQ Dual Mode 

JumperJP3 
Pins 

1-2 
2-J 

Address Select 

3xxh (delault) 
2xxh 

MINIMUM SYSTEM ROM REQUIRED FOR CECGB 
Product Minimum ROM .. .:....:..=..::.~--------c.. 
COMPAQ Por1able G 
COMPAQ PLUS G 
COMPAQ PORTABLE 286 F 
COMPAQ PORT ABLE II F 
COMPAQ PORTABLE Ill 
COMPAQ PORTABLE 386 
COMPAQ DESKPRO 
8-MHz COMPAQ DESKPRO 286 
12-MHz COMPAQ DESKPRO 286 
COMPAQ DESKPRO 386 
COMPAQ DESKPRO 386/20 
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K 

E 
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B 100281-001 
c 106633-001 
D 106633-002 
E 106633-003 

VIDEO DISPLAY CONTROLLER BOARD (000525) 

!ti ~J3~/~5~~~F~u_n~c~tlo~""--~~~~~~~~~~~~~~~~-
2-3 Enable RGBI & composite video (high-scan) (Desktops delauh) 
1·2 Disable RGBI & composite video (high-scan) (Portables delault) 

VIDEO GRAPHICS CONTROLLER BOARD (000806, 001241, & 109360) 

!I Jumper Function Setting 

J1 Video RAM 1-2 16-bit (default) 

111 J2 Video ROM 

11 

2·38-bil 
2·3 S·bit (delault) 
1·2 16-bil 

MINIMUM SYSTEM ROM REQUIRED FOR VGC 

~ Produc1 

COMPAQ PORTABLE Ill 
Ill COMPAQ PORTABLE 386 

· ~ COMPAQ DESKPRO 
8·MHz COMPAQ DESKPRO 286 

'";;m 12-MHz COMPAQ DESKPRO 286 
. ~ COMPAQ DESKPRO 386 

COMPAQ DESKPRO 386/20 
]I COMPAQ DESKPRO 386/25 

VGC ROM LOCATIONS 

'";;m U11 EVEN 
_w U120DD 

::11 

JI 

Minimum ROM 

K 
H 

H 
F 
K 
E 
H 
K.2 
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MULTIPROD 

MUL Tl PRODUCT BOARDS 

BOARD JUMPER/SWITCH SETTINGS 

VGC ROM REVISION (Spare Pan No. 1093_1_5_-00_1.._) --------

Rev PNonODDROM PN on EVEN ROM 
------- ---------· 

AO 109327 001 109328-001 

A1 109327-002 109328-002 

A2 109327-003 109328-003 

BO 109793-001 109794-001 

81 109793-002 109794-002 

DO 109793003 109794-003 

MISCELLANEOUS 

ASYNCHRONOUS COMMUNICATIONS/CLOCK BOARD (000061) 

Jum_P-_er _______ Pl_n_1_t_o_ Pin 2 Pin 2 to Pin 3 

J702 • COM2 address (2FX) COM 1 address (3FX) 

IAQ4 J703 • IR03 

Jum~p_er _______ S_t_a_tu_s _______________ _ 

J704 Jumper enablPs Bth slot 

J705 •• 

Shunt 

Uf3 

No jumper disables 8lh slot 

Jumper enables clock 
No jumper disables clock 

Status 

Pins 5 to 12, 6 to 11, 7 to 10, 8 to 9 ccnnected 
Serial RS232C operation 

Pins 1 to 16. 2 to 15. 3 to 14, 4 to 13 connected 
20-mA current loop operation 

• Jumpers J70Z & J70J mus! be chanQed 1ogelher 
• • II no physiclll jumper. cloc~ 1s enabled 

ASYNCHRONOUS COMMUNICATIONS/PARALLEL PRINTER BOARD 
(000570) 

1 2 3 4 5 6 Function 

OFF Reserved 

ON Enable asynchronous interface 

OFF Disable asynchronous in1erface 

ON ON P;irollel pnnter interface LPT1 

Off ON Parilllel pnnter interface LPT2 

ON OFF Pao allel printer interface LPT3 

OFF OFF Dio;<1ble parallel printer interface 

ON ON Asynchronous interface COM1 

OFF ON Asynchronous interface COM2 

1<'8 
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MULTIPRODUCT BOARDS 

'PROD 

BOARD JUMPER/SWITCH SETTINGS 

ASYNCHRONOUS COMMUNICATIONS/PARALLEL PRINTER BOARD 
(000990) 

1 2 3 4 5 s Function 

OFF Reserved 
OFF Reserved 

ON ON Paranet printer interface LPT 1 
OFF ON Parane1 printer interface LPT2 
ON OFF Parallel printer interface LPT3 

OFF OFF Disable paraHel printer interface 
ON ON Asynchronous interface COM 1 
OFF ON Asynchronous interface COM2 
OFF OFF Dtsable asynchronous interface 
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MISC 
~ ; 31 

CONNECTOR PINS/FUNCTIONS -.... NOTES 

N ~- ; !I 25-PIN ASYNCHRONOUS[SERIAL CONNECTOR 
() 

Pin Descrteuon ..... 1 
~ :~ 1 Protective Ground 

2 Transmit Data (TX) 

:~ 
3 Receive Data (RX) 

~ 4 Request to Send (ATS) 
5 Clear to Send (CTS) 

I!.- ·~ 
6 Data Set Ready (DSR) 
7 Signal Ground (GND) 
a Carrier Detect (CD) 

I!_ ·~ 
9 + Transmit Current loop Data (20 mA) 
10 + 5 Vdc 200 mA (!use on board) 
11 - Transmit Current Loop Return (20 mA) 

I!_ ; !I 12 Reverse Channel Option 
13. 17 No connection 
18 + Receive Current Loop Data (20 mA) 

~ : II 19 No connection 
20 Data Terminal Ready (OTA) 
2t No connection 

~ ·~ 22 Ring Indicator (Al) 
23·24 No comection 
25 • Receive Current Loop Return (20 mA) 

I!_ JI 25-PIN PARALLEL CONNECTOR 

~ 11 Pin Descrteuon 

1 Strobe 
2 DataBitO 

~ II 3 Data Bit 1 
4 Data Bit 2 
5 DataBit3 

t!.. .jl 6 Data Bit4 
7 Data Bit 5 
8 Data Bit6 

~ jl 9 Data Bit7 
10 Ackn'Jwledge 

II 
11 Busy 

!!.:. 12 Paper End 
13 Select 

JI 
14 Auto Feed •· 15 Error - 16 Initialize Printer .. ·JI 17 Select Input 
18. 25 Signal Ground 

•· 9 
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MISC 
CONNECTOR PINS/FUNCTIONS 

9-PIN ASYNCHRONOUS/SERIAL CONNECTOR ---------

Pin Description 

1 Carner Delect {CD) 

2 Receive Data (RX) 

3 Transmit D&ta (TX) 
4 Data Terminal Ready (OTA) 

5 Signal Ground (GND) 

6 Data Set Re;i(Jy (DSR) 

7 Request to Send (RTSJ 

8 Clear 10 Send (CTSJ 

9 Ring Indicator (RI) 

COMPAQ DESKTOP STORAGE DEVICE 

POWER CONNECTIONS ·---·------·---
J109 DnveC 

J110 

J111 
J112 

132 

Tape Orive (C>r1ve DJ 

DriveB 

Drive A 

~~~ 

~ ;!I 

~ ;:ti 

~ I :ti 

~·JI 

~;II 

~ ;ti 

~ ·ti 

MISC 
FIXED DISK DRIVE JUMPER/SWITCH SETTINGS 

SINGLE AND ARRAYED CONFIGURATION FIXED DISK DRIVE SWITCH 
SETIINGS ---------------------
Drive 

20-MB 
40-MB 

110-MB 
120 MB* 

210 MB* 

Setting 

E7 ON, E6 OFF, E5 ON 
ACT ON, DSP OFF, C/D ON, HSP OFF 

ACT ON, DSP OFF, C/D ON, HSP OFF 
C/D ON, DSP OFF 
C/D ON, DSP OFF 

"Single cOl~igulallon or arrayed cooigt.allon 

DUAL CONFIGURATION FIXED DISK DRIVE SWITCH SETIINGS* 

DI I C rve n S I ett '!i_ DI I D rve n s ttl e "JI. 
20-MB E7 ES E5 

20MB E7 ES ES (3:1) OFF ON OFF 
(3:1) ON ON OFF 

40 MB or ACT DSP CID 
110MT ~l OFF OFF OFF 
20 MB 1:1 
20-MB E7 E6 ES 

40-MB or ACT DSP CID HSP (3:1) OFF ON OFF 
110-MB or OFF ON ON OFF 
20MB(1:1) 40-MB or ACT DSP CID 

110-MB* or OFF OFF OFF 

HSP 
ON 

HSP 
OFF 

~ ; • "Requkesdualcableparlnumbef 108087-001 

20 MB (1:1) 

I!: ; !I DUAL 40-MB FIXED DISK DRIVE CONFIGURATIONS• 

DrlveC 

3 1/2-lnch 
ES OFF 
ESON 
ETON 

1Requeras dUil callli pall iiUri16iii I bilJllJ.(JO I 

DrlveD 

3 1/2-lnch 
E50FF 
ESON 
E70FF 
5 1/4-lnch 
Remove jumper IN:C 

.. I II DUAL 80-MB FIXED DISK DRIVE CONFIGURATIONS 

DrlveC DrlveD .... I. Jumper IN:C ON Jumper IN:COFF 

•Requ1tas dual cable parl number 108087-001 

•. ·!II 

.. ·!I 
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MISC 

FIXED DISK DRIVE JUMPER/SWITCH SETTINGS 
(Cont'd) 

DUAL CONFIGURATION FIXED DISK DRIVE JUMPER/SWITCH SETTINGS 

Drive In C Setting Drive In D Setting 

84-MB ACT DSP C/D HSP 84-MB ACT DSP CID HSP 
OFF ON ON OFF OFF OFF OFF OFF 
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SOFTWARE 

GENERAL SOFTWARE INFORMATION 

ERROR CODES 

ERROR CODE CATEGORIES 

:~ 101 

102 

162 

:~ 163 

164 

2XX 

:~ 3XX 
4XX 

·~ 
501 

6XX 

702 

:!I 11XX 

12)()( 

17XX 

:!I 19XX 

24XX 

51)()( 

:!I 

:!I 
Utility 

:~ 
ADAPT 

:!I 
CACHE 

:~ CEMM 

:!I 

:!I 

'JI CEMMP 

System ROM BIOS 

System Board or System Memory Board 

System Options 

Time and Date 

Memory Size 

Memory 

Keyboard 

Parallel Interface/Monochrome Adapter 

Color Display Adapter 
Diskette 

Coprocessor 

Asynchronous lnt~rface/Modem 

2nd Asynchronous lnlerface/Modem 
Fixed Disk Drive 

Tape 

ECGB and VGCB 

Plasma Display 

COMPAQ SOFTWARE UTILITIES/EQUIPMENT 
CROSS-REFERENCE 

Personal Computer 

COMPAQ PORTABLE Ill 

COMPAQ SL T /286 

COMPAQ PORTABLE 386 
COMPAQLTE 

COMPAQ L TE/286 
ALL PRODUCTS 

COMPAQ PORTABLE 386 
COMPAQ DESKPRO 386 
COMPAQ DESKPRO 386s 

COMPAQ DESKPRO 386/208 

COMPAQ DESKPRO 386/20 

COMPAQ OESKPRO 386/25 

COMPAQ OESKPRO 386/33 

COMPAQ SYSTEMPRO 

COMPAQ DESKPRO 486/25 

COMPAQ PORTABLE Ill 
COMPAQ SL T /286 
COMPAQ DESKPRO 286e 
COMPAOLTE 

COMPAQ L TE/286 

l!:.. ; ~ CHARSET ALL PRODUCTS 

Con1m11ed 
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TechTa~k 
Micro Products 
December 17, 1984 

A 1 MAINTENANCE APPROACH 

VISUAL TECHNOLOGY 
Commuter .. 

Category A. General 

This product will be maintained by both Computer Repair Centers and on-site maintenance. All repairs on-site and in the Computer 
Repair Centers will be subassembly replacement only. Repairable subassemblies will be repaired to the component level in the 
Production Department in King of Prussia and in class 1 Computer Repair Centers which have been approved for multi-layered PCB 
repair. 

A2 

A3 

NOTE 

Class 1 Computer Repair Centers may find it more cost effective to swap subassemblies rather than 
repair to the component level. 

SORBUS MACHINE TYPES, FEATURE NUMBERS 

DESCRIPTION MFG.PN O/S MIT CRC MIT 

Commuter 1083 6779 9n9 

FIELD REPLACEABLE PARTS LISTING 

DESCRIPTION MFG.PN 

Main logic board w/ 128K PA033-A01 

and connector bracket PN007-005 

Diskette drive (SD-521) DF002-AOX 

Disk drive cable 

Disk drive mount BR004-00X 

Keyboard KB011-011 

Keyboard cable CL016-A01 

Display, DM001-A01 

LCDw/cable CL019-AOX 

and bezel CU002-001-D03 

Flip cover DZ002-AOX 

Speaker w/cable SB001-A01 

Power supply PA022-A01 

AC panel ass'y PN007-A06 

w/llne filter 

and switch (NS000011) 

Fan and· AC harness ass'y FN001-A01 

DC harness ass'y WA006-A03 

Earthing (ground) harness WA011-A01 

Handle ass'y GZ001-0D6 

Top cover 

w/disk drive bezel CU002-001-<>03 

Base BU002-AOX 

Rear door PN007-0D6 

Latches L & R (flip cover) 

Latches L & R (rear door) 

IC. RAM 64K x 1 4164 

IC, RAM 256K x 1 41256 

FEATURE NO. 

SORBUS PN 

VT000201 

VT000201 

VT000202 

VT000216 

VT000211 

VT000203 

VT000218 

VT000204 

VT000204 

VT000204 

VT000208 

VT000221 

VT000205 

VT000224 
VT000224 

VT000224 

VT000222 

VT000215 

VT000220 

VT000210 

VT000207 

VT000212 

V,T000206 

VT000210 

VT000227 

VT000228 

YY012064 

YY014874 

1-210 
J.. j,. ~ Sorbus • 
~,I Service 



Sorbus• 
A Bell Atlantlc'tompany 

VISUAL COMMUTER LOGIC BOARD (VT000201) 
........__ MANUFACTURER PART NO. PA033-A01 
~J INSTALLATION INSTRUCTION SHEET 

- CAUTION 
.........._ ~atic sensiUve de~e. i:iandle only ~t a static:free workstation or use an antistatic service 

kil Package the deV1Ce in a conductiVe bag with an insulated antistatic liner. 

, .. 
... 
o .. 

1~ 

• .. 
··-

_.,. ... --­.. -­... 
DD CID .......... 

NOTE 

-­,, 

SWITCHES 
Other lnfonnatlon la available In Micro Tech Talks. 

SW1: POSITION FUNCTION 
1 Always OFF 

2 8087 Math co-processor: OFF - Installed 
ON - NOT installed 

3,4 MEMORY: AMOUNT 3 4 
84K ON ON 
128K OFF ON 
256K ON OFF 
512K OFF OFF 

5.8 DISPLAY: • TYPE 5 8 
16x80 LCD ON ON 
25x80 LCD ON OFF 

· 25x40 COLOR OFF ON 
25x80 COLOR ON OFF 
IBM MONO OFF OFF 

7,8 DRIVES: QTY 1 8 
1 ON ON 
2 OFF ON 

CONTINUED-

NOTE 
Display configurations may also be changed from the keyboard: 

Mono CTAl..-ALT·M 25 ine LCD CTRL·ALT-8 25 x 40 COior CTRl.-ALT-4 
16 line LCD CTRL·ALT·L 25 x BO color CTRL·ALT-8 

JUMPERS 

Up to 64K of BIOS may be installed in ROM positions U-103 and U-104. Depending upon • 
the capacity of the ROM IC's, jumpers W4, WS, W6, and W7 will be configured dlfferently 
to ensure correct addressing.Unless you are swapping ROM's, don't worry about this 
(refer to following table). 

Individual ROM Capacity 
8K x 8 bit (2764) 

Installed Jumpera 
W6 and W7 (A13 and A14 lied HIGH) 

16K x 8 bit (27128) W4 and W6(A13 connected and A 14 tied HIGH) 
W4 and WS (A13 and A14 connected) 32K x 8 bit (27256) 

SPECIAL TOOLS 

To perfonn the serial port test, a special wrap plug is required. It can be manufactured 
locally as follows: obtain a female DB-25J connector (OR999374) and backshell 
(YY012715). Wire pins: 2-3, 4-5-22, an~ 6-8-20. 

INSTALLATION 

When Installing this board, be careful of the RAM. You must configure the new board the 
same as the customer's original board. If It Is necessary to swap RAM IC's from the 
customer's board, then you must also swap the PAL In location U-115 (RAM address 
decoder) and set the configuration switches for the total amount of RAM Installed (see the 
following table). 

MEMORY 
2 rows of 64K IC's 
1 row of 256K IC's 
2 rows of 256K IC's 

PAL 
18001--002-00A 
1 B001-oo3-00A 
18001-()04-QOA 

S3 
OFF 
ON 
OFF 

S4 
ON 
OFF 
OFF 

Options which may also need to be transferred from the customer's original board are: 
•An 8087 numeric co-processor. It Is installed In location U-87 and must have switch 

position 2 tumed OFF If installed. 
•A synchronous/asynchronous Hrlal port. It Is installed In location U-59 and must have 

PAL 1B301-001A removed from location U-150 and replaced with PAL 1B301-G02A. 

NOTE 
Since the synchronous/asynchronous option Is rarely Installed, Visual 
produced many boards without connector J-11. This Is normal. If your 
customer has this option and you receive a board wihout J-11, 
contact Logistics. Otherwise, Install the boards without J-11. 

SOFTWARE 

Visual Commuter (MS-) DOS: the customer has this. It contains diagnostics for the floppy 
drives and LCD display. (All other diagnostics are In the BIOS ROM's.) 

PC-77 and PC-m appear to work well on the Commuter. (As with all clones, PC-m is 
not 100'Ai compatible.) 

ASSOCIATED PART NUMBERS 

IC'a: 
765° 
6500/41 
6845 
8088/10 
8087 
8237 
8253 
8255 

YY010678 
YY010676 
YY012525 
YY010677 
YY012762 
YY002521 

8259 YY003625 PAL 18001..()()3..()()A VT000231 
8284 YY004177 PAL 18001...()04..()()A VT000232 
8288 YY010973 PAL 18301-001 
8530 ---PAL 18301-002 
ROM 24&-001 --- 4164 YY012064 
ROM 246-002 YY015756 41256 YY014874 
ROM 246-003 YY015757 
PAL 18001--002-ooA VT000230 

.L 



TechTatk • 

Micro Products 
October 20, 1986 

01 MEMORY CONFIGURATIONS (Rn!Md 1D/Oll86) 

MEMORY 
SIZE D-RAM IC'a PAL PART NO. (U-115) 

128K 64K (two rows) 18001--002-<>0A 
256K 256K (one row) 18001..(J()3.()()A 
512K 256K (two rows) 18001--004-()()A 

SWITCHBACK 
S3 S4 

OFF ON 
ON OFF 
OFF OFF 

VISUAL TECHNOLOGY 
· Commuter 

SOR BUS 
PART NO. 

Category D. Hardware 

VT000230 . 
VT000231 ~ 

VT000232 -

There are only two rows of RAM sockets in this machine. If only one row is used, as in the 256K configuration, use the row away from the 
front (U-133 through U-141). Be sure t~e PAL and switch settings are correct for your specific configuration. 

NOTE 

These parts are for REPLACEMENT ONLY. Upgrades are sold by Visual 
Technology customer service •• • ;. · 

Originator: Bob Appel, 12/03/84 

02 COMMUNICATION TEST WRAPAROUND PLUG 

There is a special wraparound plug required for performing the ROM-based communication port test with external wraparound. This 
wraparound plug is manufactured locally. The plug, a female DB-25 connector (PN OR999374) and backshell (PN YY12715) is available 
through the stock system. Wire the plug as shown below. 

20 OTA 

.. ATS 

2 TXD::=J 
3 AXD 

22 Al 

5 CTS 

I DSA 

• DCD 

EXTERNAL WRAPAROUND PLUG WIRING DIAGRAM 

Originator: Bob Appel, 12/04/84 

03 SYSTEM BOARD CONFIGURATION/SWITCH SETTINGS 

There is one B-position switch pack on the system PCB. It controls the configuration of the number of floppy drives, type of display, 
amount of memory, and installation of math coprocessor. 

POSITION 

1 

2 

FUNCTION 

Always OFF 

Math coprocessor: OFF - INSTALLED 
ON - NOT Installed 

!-). I) 
Sorbus· 
·--~ 



CONTINUED-

3,4 Memory: AMOUNT 3 4 

5,6 

7,8 

64K ON ON 
128K OFF' ON. 
256K ON OFF 
512K OFF OFF 

Display: TYPE 5 6 

16x80 LCD ON ON 
25x80 LCD ON ON 
25x40 COLOR OFF ON 
25x80 COLOR / ON· OFF. 
IBM MONOCHROME OFF OFF 

Drives: NUMBER OF 7 I 

1 ON ON 
2 OFF ON 

NOTE 

Switch positions 5 and 6 (display type) can be temporarily overridden by entering the key sequences 
below. The display type will revert back to the default (switch setting) whenever there is a cold or 
warm boot. 

DISPLAY 

16x80 LCD 
25x80LCD 
25x4<> COLOR 
25x80COLOR 
IBM MONOCHROME 

SEQUENCE 

Hold CTRL and ALT and press L 
Hold CTRL and ALT and press 8 
Hold CTRL and ALT and press 4 
Hold CTRL and ALT and press 8 
Hold CTRL and ALT and press M 

Originator: Bob Appel 12/04/84 

04 SYSTEM PCB COMPONENT LAYOUT 

The figure below gives the general location of major components and connections on the COMMUTER system board. 

CONFIGURATION SWITCHPACK 

GROUND CONNECTORS 

* ASYNC/SYNC CONTROLLER 
POWER INPUT CONNECTOR 

VIDEO CONTROLLER 
LCD CONNECTOR 

*OPTIONAL DEVICE 

COMPOSITE VIDEO 

-

RGB/MONOCHROME 
PARALLEL PORT 

ASYNC/SYNC PORT 
ASYNCPORT 

FLOPPY DISK DRIVE CONNECTOR 
FLOPPY DISK DRIVE CONTROLlER 

8088 MICROPROCESSOR 

Originator: Bob Appel 12/04/84 SYSTEM PCB LAYOUT 

/-).I~; -
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Introduction 

The Memory Expansion Board CFipre 4-1) read/write memory is 
divided into thr• banks: BANKO, BANKl, and BANK2. Each 
bank has a low-byte bank aad a hi1h·byte hank IFipre 6-2). In its 
minimum confipratioo, the Memor1 Expansion Board hu one 
bank equipped with 64K-bit RAMs to provide J28K x 9 ol 
read/write memory. The second and third memory banb ma)· 1lso 
be equipped with 64K-Bit RAMs to provide 25&K x 9 al rad/write 
memory or a tolal of 384K 11 9 of rudlwrite memory. 

In addition to the memory banks, the Memory Eapaoaion Board 
provides bus bullf'rinrr. memory eontrol losic. addrea multiplexinlf 
and parity pneration 1nd checkiq. 

c;11::-•-r-:u::i11~ Ci! c:;11::;11::~ _ _ _ _ 
c::::J c...... &..:I c::::J c::::J c::i c::::J c::::J c::::J c::::J c::::J c::::J c::::J c::::J 
c:::i ~ r;-::i c:::i c:::i c:::i c:::i c:::I c:::I c::::J c::::J C::::i b c::::J 
cc....~ Ci Q Q Q Ci Ci 6 f::::J f:::::Jf:::::Jf:::J 
c::: C""l-9;'=2 c::: c::: c::: c::: c::: c::: c::::J c::::J c::::J c::::J­
c:::i ~ ~ c:::i z::= c::I c:::i c:::I z::= f::::::Jf::::J C b I ,, ____ _, 

F11an 4-1. Me•Ol'J' Eapan1ioa Board 
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Co300+ 
Setting System DIP Switches 

Thl' /\T&1' l'rri;onnl Ccnn1111lrr r.:100 PLUS lms two DIP swilchl's 
Thl'!le two OIP lnct1tc1I un the Mullwrhut1r1I in the mriin uniL 

switches :ire callccl l>SW-1 :incl lJSW-2. 

'1'11 CXIHl!'l' lhl'l't' Bil' switchr1<, yuu m1111t remm·e lhl' lowu cover or 1lw main unil ll't'l' the a111Jl'J11lix Mnemovi1111 the Main Unit 
Ccl\'er!<'"I. 

1111 : "D-- H L.:.JIC_. 1-·1--m-11c:Jll 1111 :.;1&n .. 11rc=i1::il.=:Ji=--=:tCV C:DI ) ( r.::Jt • · :.JC:==Jll.=:ll • 1:=11=:1 c=m.:=1 C:=I s I . --- 1..:.:.A.:.:: .. ---a=-11-=n-=m=-=. -l!-J ~. -r -. . .Iii ·---::J~ =1ic;:1i:::n-;;::111 _ . l _ --- . :=JrJll_l I • 111:-:111(. )t )11.~.:..•c11=11:.:::-.=.11:..111i:J ~ • .- m··coC ~co·~ o=mC~?·==-'1 r:~~~~:~Fq~3 81~mcr~J, c_: . .a Ill :JIB :.=: .D.=J ~DCJlll -- ) rr=•:~ i~:~ :iii ::l!l'-'~n~..:: 8'ii~:r=11 
l:.::::m·••ma~ Of""""'J0 •111· .-r ... ~ ~ 

IDUDUUUUillWJJlnnnunnnnl 
0$11-1 DSll-2 

\ 

IJSW-2 Settings 

Swilches SWI lhr11111!h S\V4 of l>SW-2 rire u!ll!d lo dl'rinr the total a11111unl 11f memory 11rr!lrnt on the Mntherboard :ind the l)'pe of memory l'hi11s 11se1l. 'fhe remaininl( switches are used as follows: 

0 SW!i-lt1•rlt•1·1s l he J>rl'!ll!llL"C or llU287 Numeric l'roCl'!ISOr 
1-~Xll•n~inn. 

0 S\\'1;-Jt1"'1•n·1•1l. l.C'aYe on. 

t) SW7-IJ••noh•s whether lhe llarcl Disk Conlrolll'r (llllCl mos ~nrtware lt1 be USl'tl is un the Motherboard or on the 
111 >C l:u:ml. 

o SWS-IJcrincs tnie ur l'UOM chip used (27128 or 27256). 

'l'he ~aricms ~t·U.ini:s fur l>SW-2 are Kliuwn on the next 11:i~e. 
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The AT&T Personal Computer 6300 PLUS has two DIP switches 
located on the Motherboard in the main unit. These two DIP 
switches are called DSW-1 and DSW-2. 

To expose these DIP switches, you must remove the Jower cover of 
the main unit (see the appendix "Removing the Main Unit 
Covers"). 

DSW-1 DSW-2 

/-)th 
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DSW-1 Settings 

Switches SWl through SWS of DSW-1 are used to reflect options 
associated with the mini-floppy disk (MFD) drives, hard disk unit 
(HDU), and the display. The various switch settings for DSW-1 
are shown on the next page. 

The 360-KB diskette drives have 48 tracks per inch (TPI) and the 
1.2-MB diskette drives have 96 TPI. 

If your PC 6300 PLUS doesn't have a hard disk, SW4 and SW5 are 
"don't cares." A don't care condition is shown as "X." 

·-
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DSW-1 Setting• 

SWJ SW2 SW3 SW4 SW!'> SW8 SW7 SWfl FUNCTION 

OFF x x x x x x x 96-TPI MFD<sJ installed 
!Drivp 81 

ON x x x x x x x 4S-TPI MFDtsl installed 
CDrivPBI 

x OFF x x x x x x ~TPI MFDCll_i!'stalled 
- /D;-jve A J ·-· 

x ON x x x x x x 4S-Tf>.i MFD1ij inst.ailed 
(Drivr Al ·' .. . -

x x OFF OFF x x x x In combination ,.::;1r 
switches on th HOC 
de1ermin..i: the HDl' t~·pe. 

I x I x x x ON OFF x x AT&T Color or -
Monochrome Displa~· 
80 x 25 Lin~-Settinl!• _, 

' with Displa~· Controller -
Board 1stiildaid 1 

x x x x OFF ON x x 40 " 2S Line-Settin11; 

. 
,.·ith display Contr11~!er 
Board --~· 

x x x x OFF OFF x x IBM Monochroirie:niipla~ 
-·· x x x x ON ON x x RP~erved for {utu.rii:use 
- .... x )i x x x x ON ON I MFD . 

x x x x x x OFF ON 2 MFDs 

x x x x x x OJ\ OFF 3 MFDs 

1-J../g 
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DSW-2 Settings 

Switches SWl through SW4 of DSW-2 are used to define the total 
amount of memory present on the Motherboard and the type of 
memory chips used. The remaining switches are used as follows: 

• SW5-Reflects the presence of 80287 Numeric Processor 
Extension. 

• SW6-Reserved. Leave on. 

• SW7-Denotes whether the Hard Disk Controller (HDC) 
BIOS software to be used is on the Motherboard or on the 
HDC Board. 

• SW8-Defines type of PROM chip used (27128 or 27256). 

The various settings for DSW-2 are shown on the next page. 
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DSW-2 Se&&ia1• 

!IWI SW2 S'11'3 !IW4 SWS swe ~w; !IV.'I' FUNCTION 

OFF ON ON ON x x x x IZl'KR-nwmon-
Bank l-64 KM 

ON OFF oi.; ON x x x x 25111\B-m•mnl')-
Bank 1-64 !\bit 
Bank 2-64 Khi1 

ON oi.; OFF ON x x x x 2Sifi KB-m•mor")' 
Bank 1-11.1 Kltit 
Bank 2-64 I\ hil 

ON ON oi.; OFF x x x x ~121\B-m•tnnl")· 

Bank 1-256 !\nil 

OFF oi.; oi.; OFF x x x x 640 l:B-mPmOI")" 
BanL 1-64 Kbit 
RanL 2- z.o,i; l:hir 

us ON OFF OFF x x x x 640 I\ 11- mpmoi,-
Bank 1-256 Kbit 
Bank 2-~ Kbir 

ON OFF ON OFF x x x x 640 KB-mom6ry 
S.nk 1-2.'16 )(bit 
Bank 2-11.1 I\ hir 

OFF OFF oi.; OFF x x x x I MB-mtmol') 
Bank l-2.'>6 Kbit 
S.nk 2-2.'\I: Khit 

x x x x oi.; x x x ll02R'i in11alled 

x x x x OFF x x x ll0287 nnt insuill..t 

x x x x x x 01" x HOC BIOS ROM an 
Moth•rboard t..iftl?' 
ullf'd IAU.ndard I 

x x x x x x OFF x HOC BIO!: ROM on 
HDC' i-rt1 boinir us..t 

x x x x x x x oi.; 2'!2."6 ROM!: in•Ulll•d 
lit-KB total I standard I 

x x x x x x x OFF 27121' ROMS installed 
32-KB total 

x x x x x OJ!i x x hwr....t-1.•·· 
inOI' i-oition 

1-220 
D-7 
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286/386 

DRIVE TYPE 

LISTING 

;)_ --1 



DRIVE CYLS HDS C~AC LAMD PRE- SECT CCM1EMTS OR 
TYPE: ( . ) ZOHE COMP TRCK SPECIAL NOTES 

1 306 4 10.65 305 128 17 COMPAQ DESKPRO 

~ ti~ 4 21.41 638 128 H AT-20 OR DP286 
6 32.12 615 128 

4 1024 8 71.30 1023 512 17 
5 940 ~ 49.09 939 512 17 
6 697 30.33 696 128 17 ALT AT-30 MEG. 

7 462 8 32.17 462 256 17 
8 925 1~ 40.26 924 128 17 
9 900 117.50 899 N/A 17 

10 980 5 42.65 980 N/A 17 
11 823 10 71.63 822 N~A 17 
11 925 7 56.36 924 1 8 17 COMPAQ REV F. 

12 925 9 72.46 924 128 17 

u 612 8 42.61 611 256 17 
754 11 72.19 753 N/A 17 

14 980 4 34.12 980 128 17 COMPAQ REV F. 

15 IS RESERVED AND NOT USED Ofl A USER MACHINE. 

15 IS THE LAST AVAILABLE TO PICK FROM WITH OLD STYLE "AT" ROMS. 

16 612 4 21.31 612 N~A 17 
17 980 5 42.65 980 1 8 17 PORT III MOD 40 

18 966 6 50.45 966 128 17 
19 1023 8 71.23 1023 N~A 17 
20 733 5 31.90 732 2 6 17 AT-30 MEG DRIVE 

21 733 7 44.66 732 256 17 I 22 768 6 40.11 768 N/A 17 
23 771 6 20.16 771 N/A 17 

24 966 14 117. 71 966 N/A 17 
25 966 16 134.53 966 N/A 17 
26 1023 14 124.66 1023 N/A 17 

27 966 10 84.08 966 N/A 17 
28 771 3 20.11 771 N/A 17 
29 578 4 20.09 578 N/A 17 

30 615 4 31.49 615 128 25 IBH PS/2 - 50 
31 615 8 62.98 615 128 25 IBH PS/2 - 60 
32 966 3 50.45 966 N/A 34 

---'. I- 33 966 5 84.08 966 N/A 34 DP386/25 - 110 
34 966 7 117. 71 I 966 N/A 34 
35 966 8 134.53 966 N/A 34 DP386/20 - 130 

36 966 9 151. 35 966 N/A 34 
37 966 5 84.08 966 N/A 34 
38 1023 9 155.56 1023 N/A 33 DP386/20 - 300 

I 39 1023 11 !~=~~ 1023 N/A 33 I I 40 1023 ·13 1023 N/A 33 
41 1023 15 259.27 1023 N/A 33 

42 1023 16 284.~~ 10p ~~t 34 
43 756 4 40. 7 6 26 
44 756 2 20.13 756 N/A 26 

·~ t- 45 768 4 40.89 768 N/A 26 PORTIII MOD 100 
46 768 ~ 20.45 768 N/A 26 
47 966 61.82 966 128 25 DP386/20 MOD 60 

THIS CHART SHOWS DIFFERENCES BETWEEN IBH 286 AND COMPAQ 286 TYPES. 

5 - 15 
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Dl_UVE TYPES 

TYPE CXL. lWS. PRECQMP CAPACIIY 
1 306 4 . 128 10.MB 
2 615 4 300 20.MB 
3 . 615 6 300 30.MB 
4 940 8 512 62.MB 

.s 940 6 512 46.MB 
6 615 4 NONE 20MB 
7 462 8 256 30MB 
8 733 s NONE 30MB 
9 900 15 NONE 112MB 
10 820 3 NONE 20MB 
11 8SS s NONE 3SMB 
12 SSS 7 NONE 49MB 
13 306 8 128 20.MB 
14 733 7 NONE 42.MB 
15 1024 15 NONE 127MB 
16 612 4' NONE 20MB 
17 977 s 300 40MB 
18 977 7 NONE 56MB 
19 1024 7 512 S9MB 
20 733 s 300 30MB 
21 733 7 300 42MB 
22 733 s 300 30MB 
23 306 4 0 lOMB 
24 612 4 300 20.MB 
2S 306 4 NONE lOMB 
26 612 4 NONE 20MB 
27 698 7 300 42MB 
28 976 s 488 42MB 
29 306 4 0 lOMB 
30 612 4 306 20MB 
31 732 7 300 44MB 

... 32 1023 s NONE 44MB 

The IBM PC/AT supports Drive types 1 through 23. Drive types 16 through 
23 are only available if the system board has new BIOS ROMS, dated 06/15/85. 
'This can be detennined with PC-777 Diagnostics. 

Setup for IBM AT Diagnostics Ver 2.03 or higher supports drive types 1-23. 

The IBM PS(2 Model 30 supports drive types 1 through 26 while Models 50,60, 
and 80 of the ·ps(l support drive types 1 through 32. 

Drive types 33 through 47 are reserved. 



KAYPR02861 
DRIVE TYPES 

llfE. .en ~ FRECOMP CAPACITY 1 306 4 . 128 lOMB 2 615 4 300 20MB 3 615 6 NONE 30MB 4 940 8 512 62MB 5 940 6 512 46MB 6 615 4 NONE 20MB 7 462 8 256 30MB 8 733 s NONE 30MB 9 900 15 NONE 112MB 10 820 3 NONE 20MB 11 855 5 NONE 35MB 12 855 7 NONE 49MB 13 306 8 128 20MB 14 733 7 NONE 42MB 15 1024 15 NONE 127MB 16 612 4 0 20MB 17 977 s 300 40MB 18 977 7 NONE S6MB 19 1024 7 512 59MB 20 733 s 300 30MB 21 733 7 300 42MB 22 733 s 300 30MB 23 306 4 0 lOMB 24 1024 13 NONE llOMB 25 615 4 0 20MB 26 1024 4 NONE 34MB 27 1024 s NONE 42MB 28 1024 8 NONE 68MB 29 512 8 256 34MB 30 615 2 NONE lOMB 31 989 s 0 41MB - -32 1024 15 NONE 127MB 33 987 5 NONE 40MB 34 987 7 NONE 57MB 35 1024 9 NONE 76MB 36 1024 5 512 42MB 37 830 10 NONE 68MB 38 823 10 256 68MB 39 615 4 128 20MB 40 615 8 128 40MB 41 917 15 NONE 114MB 42 1023 15 NONE 127MB 43 823 10 512 68MB 44 820 6 NONE 40MB 45 1024 8 NONE 68MB 46 925 9 NONE 69MB 47 699 7 256 40MB 



COMPAQ 
DRIVE TYPES 

TYPg ·ak ~ PRBCOMP CAPACITY 
1 306 4 128 lOMB 
2 61S 4 300 20MB. 
3 61S 6 NONE 30MB 
4 1024 8 S12 71MB 
s 940 6 S12 46MB 
6 697 s 128 30MB 
7 462 8 2S6 30MB 
8 925 s 128 40MB 
9 900 lS NONE 112MB 
10 980 5 NONE 42MB 
11 92S 7 128 56MB 
12 92S 9 128 72MB 
13 612 8 256 42MB 
14 980 4 128 34MB 
lS 
16 612 4 0 20MB 
17 977 s 300 40MB 
18 966 6 128 SOMB 
19 1023 8 NONE 71MB 
20 733 s 300 30MB 
21 733 7 300 42MB 
22 sos 6 NONE 42MB 
23 924 8 NONE 64MB 
24 966 14 NONE 117MB 
2S 966 16 NONE 134MB 
26 1023 14 NONE 124MB 
27 966 10 NONE 84MB 
28 748 16 NONE 104MB 
29* 805 6 NONE 64MB 
30* 615 4 128 31MB 
31* 615 8 128 62MB 
32* 90S 9 128 104MB 
33+ 748 7 NONE 104MB 
34+ 966 7 NONE 117MB 
35+ 966 8 NONE 134MB 
36+ 966 9 NONE 151MB 
37+ 966 s NONE 84.MB 
38@ 611 16 NONE 31SMB 
39+ 1023 11 NONE 190MB 
4o+ 1023 IS NONE 267MB 
41+ 1023 15 NONE 2S9MB 
42@ 1023 16 NONE S27MB 
43* 805 4 NONE 42MB 
44* 805 2 NONE 21MB 
45+ 748 8 NONE 101MB 
46+ 748 6 NONE 75MB 
47* 966 5 128 61MB 

*= 2S SECTORS PER TRACK, RLL 
+ = 34 SECTORS PER TRACK, ESDI 
@ = 63 SECTORS PER TRACK, ESOI 
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PACKARD BELL Vl'286 
DRIVE TYPES 

DJ!E. aL ll.llS PR ECO MP CAJ!ACllY 
1 306 4 128 IOMB 
2 615 4 300 20MB 
3 615 6 NONE 30MB 
4 940 8 512 62MB 
5 940 6 512 46MB 
6 615 4 NONE 20MB 
7 462 8 256 30MB 
8 733 5 NONE 3UMB 
9 900 15 NONE JJ2MB 
JO 820 3 NONE 2UMB 
11 855 5 NONE 36MB 
12 855 7 NONE 51MB 
13 306 8 128 2IMB 
14 733 7 NONE 44MB 
15 
16 612 4 0 20MB 
17 977 5 300 40MB 
18 977 7 NONE 56MB 
19 1024 7 512 59MB 
20 733 5 300 3UMB 
21 733 7 300 42MB 
22 733 5 300 30MB 
23 306 4 0 IUMB 
24 
25 615 4 0 20MB 
26 1024 4 NONE 34MB 
27 1024 5 NONE 42MB 
28 1024 8 NONE 68MB 
29 512 8 256 34MB 
30 
31 . 
32 
33 ---- -·--34 
35 1024 9 1024 78MB 
36 1024 5 512 43MB 
37 830 JO NONE 70MB 
38 823 10 256 68MB 
39 615 4 128 2UMB 
40 615 8 128 40MB 
41 917 15 NONE 114MB 
42 1023 15 NONE 127MB 
43 823 10 512 68MB 
44 820 6 NONE 40MB 
45 1024 8 NONE 68MB 
46 925 9 NONE 69MB 
47 699 7 256 40MB 



PACKARD BELL PB286 
DRIVE TYPES 

JnE. crJ.. HM PRECOMP CAPACITY 1 306 4 128 lOMB 2 615 4 300 20MB 3 615 6 NONE 30MB 4 940 8 512 62.MB 5 940 6 512 46.MB 6 615 4 NONE 20.MB 7 462 8 256 30.MB 8 733 5 NONE 30.MB 9 900 15 NONE 112.MB 10 820 3 NONE 20.MB 11 977 5 NONE 40MB 12 1024 9 NONE 76MB 13 1024 8 512 68.MB 14 1024 5 512 42.MB 15 
16 612 4 0 20.MB 17 977 5 300 40.MB 18 977 7 NONE 56MB 19 1024 7 512 59.MB 20 733 5 300 30MB 21 733 7 300 42MB 22 733 5 300 30MB 23 306 4 0 lOMB 24 615 6 300 30MB 25 615 4 0 20MB 26 1024 4 NONE 34.MB 27 1024 5 NONE 42.MB 28 1024 8 NONE 68.MB 29 512 8 256 34.MB 30 1024 3 0 25MB 31 809 6 300 41MB - 32 

33 
34 

. 35 855 7 NONE 49MB 36 733 7 NONE 42MB 37 830 10 NONE 68.MB 38 823 10 256 68MB 39 615 4 128 20.MB 40 615 8 128 40.MB 41 917 15 NONE 114.MB 42 1023 15 NONE 127.MB 43 823 10 512 68.MB 44 820 3 NONE 20.MB 45 1024 8 NONE 68MB 46 925 9 NONE 69.MB 47 699 7 256 40.MB 



AST PREMIUM 286 
DR.IVE TYPES 

IllE Q1, Hll£ PRECOMP CAPACITY 1 306 4 128 10.MB 2 615 4 300 20MB 3 615 6 NONE 30MB 4 940 8 512 62MB 
5 940 6 512 46MB 6 615 4 NONE 20MB 7 462 8 256 30MB 8 733 s NONE 30MB 
9 900 15 NONE 112MB 10 1023 10 0 89MB 
11 968 14 0 118MB 12 1023 14 NONE 124.MB 13 968 16 0 151.MB 14 733 7 NONE 42MB 15 
16 612 4 0 20MB 17 977 5 300 40MB 18 1223 14 NONE 149MB. 19 1024 7 512 59MB 20 733 5 300 30MB 21 733 7 300 42MB 22 782 4 NONE 43MB 23 805 4 NONE 43MB 24 1053 3 NONE 45MB 

25 1053 7 NONE lOS:MB 26 968 7 0 118MB 27 1023 7 NONE 124MB 28 1223 7 NONE 149MB 29 1223 11 NONE 234MB 30 1223 13 NONE 276MB 31 989 5 0 41MB 32 968 9 0 151MB 33 1023 5 0 89MB 34 1223 15 NONE 317MB 35 1024 9 NONE 76MB 36 745 4 NONE 42MB 37 830 10 NONE 68MB 38 823 10 256 68MB 39 1631 15 NONE S16MB 40 615 8 128 40MB 41 917 15 NONE 114MB 42 1023 15 NONE 127MB 43 776 8 NONE 104MB 44 820 6 NONE 40MB 45 1024 8 NONE 68MB 46 925 9 NONE 69MB 47 1024 5 NONE 44MB 



ZENITH 
DRIVE TYPES 

TYPE en l:WS PRECQMP CAPACIIY 
1 306 4 128 IOMB 
2 615 4 300 2DMB 
3 699 5 256 30MB 
4 940 8 512 62MB 
5 940 6 512 46MB 
6 615 4 NONE 20MB 
7 699 7 256 42MB 
8 733 5 NONE 30MB 
9 900 15 NONE 112MB 
10 925 5 0 40MB 
11 855 5 NONE 37MB 
12 855 7 NONE 52MB 
13 306 8 128 20MB 
14 733 7 NONE 42MB 
15 612 4 0 21MB 
16 977 5 300 40MB 
17 977 7 NONE 56MB 
18 1024 7 512 59MB 
19 733 5 300 30MB 
20 733 7 300 42MB 
21 733 5 300 30MB 
22 306 4 0 IOMB 
23 612 2 NONE IOMB 
24 615 6 300 32MB 
25 462 8 256 32MB 
26 820 3 NONE 2IMB 
27 981 7 NONE 59MB 
28 754 11 NONE 72MB 
29 918 15 NONE 119MB 
30 987 5 NONE 42MB 
31 830 6 400 43MB 
32 697 4 0 24MB . 33 615 4 NONE 21MB 
34 615 4 128 21MB 
35 1024 9 NONE BOMB 

. 36 1024 5 512 44MB 
37 820 6 NONE 42MB 
38 615 4 306 21MB 

' 



CITIZEN MATE/12 
DRIVE TYPES 

TYPE CTL HOS PRECQMP CAfAC[IX 
1 . 306 4 128 IOMB 
2 615 4 . 300 20MB 
3 615 6 NONE 30MB 
4 940 8 512 62MB 
5 940 6 512 46MB 
6 615 4 NONE· 20MB 
7 462 8 256 30MB 
8 733 5 NONE 30MB 
9 900 15 NONE 112MB 
JO 820 3 NONE 20MB 
11 855 5 NONE 36MB 
12 855 7 NONE 51MB 
13 306 8 128 21MB 
14 733 7 NONE 44MB 
15 
16 612 4 0 20MB 
17 977 5 300 40MB 
18 977 7 NONE 56MB 
19 1024 7 512 59MB 
20 733 5 300 3UMB 

. 21 733 7 300 42MB 
22 733 5 300 30MB 
23 306 4 u lUMB 
24 
25 615 4 u 20MB 
26 1024 4 NONE 34MB 
27 1024 5 NONE 42MB 
28 1024 8 NONE 68MB 
29 512 8 256 34MB 
30 615 2 615 lUMB 
31 989 5 0 42MB 
32 1020 15 NONE 127MB 
33 
34 
35 1024 9 1024 78MB 
36 1024 5 512 43MB 
37 830 10 NONE 70MB 
38 823 10 256 68MB 
39 615 4 128 20MB 
40 615 8 128 40MB 
41 917 15 NONE 114MB 
42 . 1023 15 NONE 127MB 
43 823 10 512 68MB 
44 820 6 NONE 40MB 
45 1024 8 NONE 68MB 
46 925 9 NONE 69MB 
47 699 7 256 40MB 
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February 2?,198? 

Technical Bulletin 

To: All Micro F.E.'s 

From: Glenn Rhodes 

Subj. Hard Drives 

Sometimes you may receive a Hard drive from Sorbus West that i~ 

not the same type as the original one in the customer•s machine, 
or you may be installing a new hard drive and you can not get it 
to work. 
To properly test for the correct jumper settings on the address 
header of the hard drives logic board, the following rule of 
thumb applies. 

You can determine which pins need to be jumpered on the IBM XT 
by taking your Ohm meter and connecting one lertd to (Pin #26 on 
the 34 pin edge connector on the hard drive logic card, this is 
the Drive Select #1 line) and the other lead should be touched, 
one at a time to each pin on the address header,also on the hard 
drive logic card.(note: only one side of the header works of 
course) . 
When the Ohm 
be jumpered 
continuity. 

meter shows continuity, that is the correct pin to 
for Drive Select #1. All other pins should show no 

Last but not least, it is important to remember that the IBM AT 
uses Drive Select #2 for both hard drives, the Cilble takes care 
of the addressing for drive 0:. NOT LIKE THE IBM PC/XT. 

The IBM PC/XT uses Drive Select #1 for both drives. 
The following standard edge connectors are for all Harrl Drives 

34 PIN CONNECTOR 
PIN #26 DRIVE SELECT #1 
PIN #28 DRIVE SELECT #2 
PIN #30 DRIVE SELECT #3 
PIN #32 DRIVE SELECT 64 

NOTE: This is why some drives come from stock for AT's that do 
not work, because many times they were tested out at the factory 
set up using Drive Select #1, and the AT cables use #2. 

grr/GRR 
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TECH ALERT 

PROBLEM: IBM 20MB OR GREATER HARD DRIVES GIVE ERROR •BAD TRACK 
ZERO• WHEN DOING DOS VERSION 2.1 FORMAT ROUTINE. 
NOTE: THE LOW LEVEL FORMAT RUNS FINE. 

SOLUTION: THE PROBLEM IS THAT THERE IS A BUG IN THE IBM DOS 
VERSION 2.1. IF THERE ARE ANY BAD TRACKS FLAGGED ABOVE 15MB THE 
DOS FORMAT PROGRAM GENERATES THE CYLINDER FLAGGED AS A NEGATIVE 
NUMBER, AND CONVERTS IT TO TRACK ZERO. 

TO CORRECT THIS PROBLEM, PERFORM A DEBUG OPERATION ON 
FORMAT.COM, WE HAVE IN THE FOLLOWING EXAMPLE CREATED A NEW FORMAT 
PROGRAM, CALLED FMTPLUS.COM IN ADDITON TO THE ORIGINAL FORMAT.COM 
THIS IS SO NOT TO VIOLATE ANY MODIFICATION LAWS TO IBM SOFTWARE. 
NOTE: THIS SHOULD BE DONE TO DUS VERSION 2.0 OR 2.1 NOT 3.1. 

TYPE DEBUG FORMAT.COM 
-E 2DA <RETURN> 
0F70:02DA 7D.73 <TYPE 73 AND PRESS RETURN> 
-E 323 <RETURN> 
0F70:0323 7F.73 <TYPE 73 AND PRESS RETURN> 
-N FMTPLUS.COM <THIS IS OPTIONAL IF YOU WANT TO CREATE A NEW 

FILE CALLED FMTPLUS.COM IN ADDITON TO THE OLD 
FORMAT.COM PROGRAM. REMEMBER TO PRESS RETURN.> 

W <PRESS RETURN> THIS WRITES THE FILE TO DISK 
C <PRESS RETURN> THIS QUITS THE DEBUG 

~-13 
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KEY 
CJ ON 

Er!] - Jumptr" open 
!m:J! 

Plus Develogment 
Hord Cord 20 

r:Hu-d Disk Dr"ivt Assembly l Har"d Disk Controll•r Logic] 
, I 

~ 1st/2nd Drive 
lBJ Jumptr" 

Tht Plus D•vtlopm•nt Hardcard 20 fs a hard disk and controlltr" for" IBM PC, XT, AT ~d compatible C?mput•r"s. 
It usu lnt•rrupt R•quut Ltvtl 5, and OMA Chann•l 3. 

As th• f'1rst drivt ( Drive C : ) 
~ Usu Bu• ROM Addrtss c0000, 
lBJ and Por"t Addnss 320-323 H•x. 

As tht second drivt ( Drivt D: ) 
!iJ Usts But ROM Addrtss CAOOO, 
t:::1 ~d Port Addrtss 324-327 Hex. 

.JIHi3'8B 
10•03·BB 

Nott that th• IBM 3270 Emul.ition Adapt•r (Short Board) But ROM Addrtss is CAOOO ( Hardwart confict if Drivt D: ). How•vtr, some IBM 3270 Workstation Programs can acctss th• 3270 ROM slightly difftrtntly, and work proptrly. 

Tht old Plus Hardcard 20 boards havt a seria 1 numb•r b•ginning with "CB", writttn on th• outsid• of th• slot covtr. It is only thtst Hardcards that may nHd th• ntw ROM BIOS. Th• othtr Hardcards should have tht ntw ROM BIOS alrudy installtd. · · 

Tht BIOS PROM will not nHd to bt upgradtd if the Hardcard 20 is bting installed in an IBM PC or XT-typt 
'3088/8086 band) computer using IBM Dos 3.2 or lowtr - or - Compaq MS-Dos 3.1 or lowtr" . 
• ht new BIOS ROM will bt marktd "4.2" or" "4.6". It should bt installtd in: 

1) IBM PC or XT-typt (8088/8086 butd) computtrs using IBM Dos 3.3 or hightr - or" - Compaq MS-Dos 3.2 or hightr. 2) IBM AT, IBM XT /286, Comp•q Port•blt 11, or Comp•q Dtskpro 286-typt (80286 butd) computtrs. 
3) IBM PS/2 Modtl 30 using IBM Dos 3.3 or hightr. 

Tht H•rdc•rd 20 is h•rdw•r• comp•tiblt with tht IBM PC XT's hu-d disk controlltr; it is not hardwart comp•tHbt with th• IBM AT h•rd disk contro lltr. Thtrtfort, any 286 /AT softw art that by puses th• BIOS will not work on th• up gr •d•d H•rdc•rd 20. This includts non-Dos optrating systtms such u Xtnix. 

Tht Hardc•rd 20 hu built-in proctdurts in tht BIOS to prottct it from having a low-ltvtl format run on it. Tht low-ltvtl form•t •nd bad-tr•ck hblt u-• prtset at tht factory and should not bt changtd. 

Tht Hardcard 20 runs at an inttr"luvt of 3. It can bt ehangtd w;th th• Dtbug program by tnttring th• command " g•CSOO :5 ", or" if it is th• 2nd dr"iv•, " g•CAOO :5 ... 

Somt vtrsions of DOS, whtn run on tht IBM PC AT, rtquirt modifying btfon thty can acctss th• Hardcar"d 20. Tht .. ATPLUS "program will check your DOS optrating systtm fllts and modify ont of th•m if ntctssary. Th• command .. ATPLUS C: .. will modify op•rating sy st•m filts on th• boot drivt if n•ctsnry. If th• modification is mad•, you will bt dirtcttd to r•boot tht computtr to load tht ntwly modifitd systtm. 

Lo.iding DOS on th• Hardc.lr"d 20. Tht Hardc•rd 20 is fully compatib l• w;th tht IBM DOS 2 .0 or" high•r" FD ISK, SYS, and FORMAT commands. It is possiblt to tithtr run tht rtgul.ir" DOS commands to format th• drivt, or th• Har"dc.ird 20 
" INST All "command. To UH it, typt" INST All C: ",or" if it is tht 2nd drivt, typt " INSTALL D: ", It will autom.itic•lly inst.ill DOS onto tht hard disk (into tht r"oot dir"tctory ) and crHtt an automatic mtnu systtm with batch filts and 
•rnpty sub-dir"•ctorits. It wm also cnatt a "Rtinst•llation" disktttt. This proctss hkts a good dHl long•r than th• ·gul.ir DOS FOISK •nd FORMAT commands. It is but to follow tht softwart installation pr'octdurts in tht "Har"dC.lr'd 20 ·installation .ind Rtftrtnct M•nual". 
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I/O ~EGA SWITCH SETTINGS 

ADAPTER CARD - SWITCH 2,S ON REST OFF 

DIGITAL BOARD - (BOTTOM LOGIC BOARD ON MASTER DRIVE) 
DEFAULT (NORMAL SETTING) 1,5 ON REST OFF 
DIAGNOSTICS ( RUNS ONCE ) 3- ON 4- OFF 
DIAGNOSTICS ( LOOPING } 3- ON 4- ON 
EMPTY SOCKET SHOULD HAVE PIN#1 JUMPERED 

DRIVE INTERFACE BOARD (SMALL CARD ON BACK OF EACH I/OMEGA DRIVE~ 
IF BINGLE DRIVE OR ON THE LEFT, SWITCHES ARE ALL UP 
IF DOUBLE DRIVE OR ON THE RIGHT, B ON, REST OFF 

.... , 
I 

. ' j 

· .. 

Verify that the switch settings are as desired. 

Switch Settings 

Switch l, preset to two drives at the factory, controls the number 
of Alplia-10™ CDS drives. Switches 2 through 5, which control 
tl1e 110 port ~ddress of the adapter, are preset at the factory to 
330 hexadecimal. Another address may be selected if conflicu 
arise with other adapter boards. 

The address range is from 330 to 370 in steps of 8 hex. 

Switch Factory Se1tin1 Switch Option 
(Two Drh-es I (One Drift) 

l 0 c 
(Hexadecimal)~ l38 340 348 350 358 360 368 J70 --------• 2 c 0 c 0 c 0 c 0 

3 0 0 c c 0 0 c c .. 0 0 c c c c 0 0 
5 c c 0 0 0 0 0 0 
6 x x x x x x x x 
7 x x x x x x x x 
8 x x x x x x x x 

O•~n 
C• osed 
X • Don't care 

S. Select one available expansion slot from among the slots 
in the rear panel for installation of the Alpl1t1-1 O™ CDS 
bus adapter card . 

c 
0 
0 
0 
x 
x 
x 

/ 
I 

.. ;, 
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CHAPTER 3 
BOARD DESCRIPTION 

This chapter provides tnfon11tton about the specific switch end jump'r ~Pt­

t tngs used on the Host Adepter Board to help optt•lze the performancr "' 
your I OMEGA disk drives, 1nd on the comp1t1bll tty of the Host Adapter eo ... -.1 

with various computer syste111s. This tnfon1atton ts Intended for systetn prn­

gr11111ers ind experienced computer users and Is not necessary for the non11., I 
tnstall1tlon or operation of the Host Adapter lo1rd. 

3.1 HOST ADAPTER BOARD OPTION SWITCH SETTINGS 

Elgh~ switches ere loe1ted on the Host Adapter lo1rd to allow you to ~ .. ,. ·' 
the urlous opt Ions end configurations 1v1t hble for your system. Th•·" 
switches were set et the hctory for the lllOSt typlc1l 1pplte1tlon used with 
your coq>uter. 

012345678 

i88B8BBBB 
INOIYIOUAl SWITCH 
DESIGNATORS 

llAXIMIM fllllO 0151: 
QUAN Tl TV 

DfolA CHANl'lfl -­

OMAJPIO 11uc··- -
IOMEGA CONflGURA TION 

HOST ADAPltM BOARD OPTION SWITCHES 

Switches 1 ind 2 define the port 1ddresses. 

You c1n select one of four groups of port lddresses used by your Host 
Adepter Board to c011111Unlc1te wtth IOMEGA subsyste111s. When selecting • 
series of port 1ddresses, •ake certain there Is no conflict with other 
h1rdw1re 1ccesslng any of the s.-e port 1ddresses. 

12345171 

rB~DDDDDD 
340 Through 343H 350 Through 353H 

370 Through 373H 

3-1 

12345171 

'B9DDDODO 
360 Through 363H 

00420800-001 
lZ September 1984 

S111tch 3 selects the Direct Memory Address (DHA), 

Your Host Adapter Board uses Switch J to select the DHA channel used to 
COllllW.lnlcate with your computer. Only channels I or J may be selected. 
Most networking schemes use Channel I for conmunlcetion, so H your 
computer Is part of a net1«>rk, It ts advisable to use Channel J. 

12345171 

iDDBDOOOO 
12345678 

lDO~OOD DO 
DMA Channel 1 DHA Channel 3 

Switch 4 selects DHA or Ported Input/Output (PIO). 

Selecting PIO disables DHA c011111Unlc1tlons 1nd results In 1 decrease In 
tr1nsfer rates. However, PIO prevents problems with other hardware us­
ing DHA. 

12345171 

lOODBDDDD 
PIO Selected OHA Selected 

Switches 5 and 6 select the configuration of your IOMEGA subsystenis. 

The Host Adapter Board c1n handle sever1l IOHEGA subsystenis. These 
switches select one of four possible subsystem configurations. All 
four of these configurations ere built Into the Host Adapter Board but 
only one has been defined. Therefore, setting these switches to one of 
the other configurations prevents your computer fro• recognizing the 
IOMEGA drives. 

SUBSYSTEM CONFIGURATION l 

00420800-001 
12 September 1984 3-2 
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Swttches 7 Ind 8 select the •ut- n111ber of ftxed disk drtves th1t 70111· 
oper1tln9 s7stem c1n h1ndle. 

These swttches tndle1te the •1•t- nllllber of fbed dtsk drives th·'' 
cen be opereted b7 70ur selected oper1tlng s7st•. For eu11ple, Pr.-111·• 
supports on1J t• ftxed disk drives; the switches ere set to t• 1t th•· 
flctor7. The n111ber of IOMEliA drives oper1tlng In Mode 1 ts the va•w 
determined bJ swttches 7 Ind 8 •lnus the nlllber of fbed disk •lt·I• ... ·: 

1lr11dy connected to the s1stem. lilt1 1ddtt lon1l IOMEliA drives oprr~• •· 
In Mode z. Thus, It ts possible to force 111 of 70ur IOMEGA drive! '• 
operete In Mode Z bJ setting these switches for zero drtves. 1: 0 

would oPtl•lze the perform111Ce of ,our IOMEGA drlyes but would re•1" ·• · 
,au to boot from one of the other drives on ,our s7st ... 

..... ~~~~~~~r;111TI-..~~~~~~~~ 
Setting these switches to 1 lllllber hither th111 the 
.... _ for JHr' oper1ttng s1st• CM CIUSI unpre­
dlctible results. 

0 DRIVES 

ro.1234587• 

?0000008B 
Z DRIVES 

3-3 

12341871 

DOLIO OB~ 
4 DRIVES 

12341871 ooooogg 
8 DRIVES 

00420800-001 
IZ Septltlber 1984 

I 
I 

3.2 HO~T ADAPTER BOARD JUMPER SETTINGS 

five sultc1se connectors on 70ur Host Adepter Bo1rd enable ,au to select the 
sterling 1ddress of the ROH on 70ur board. This 1ddress Is the 11et110r7 lo­
cal Ion where the CllllPUler finds 70ur IOHEGA Host Adapter Board. No other 
hardwire c1n use this s1111e 1ddress or conflicts wlll occur. The Host Adapt­
er Board currently uses BK of 111et110ry 1nd the connectors are Installed at the 
f~ctory to begin that tlll!lllOry 1t 1ddress CEOO:OOOO. 

AnJ 1ddress listed on the cherts th1t follow •ay be 1ccessed by 1111vlng th~ 

suitcase connectors Into the lllustr1ted conflgur1tlon. Problett1s can aris~ 

when moving the connectors frOltt one Jtat11Jer to 1nother. First, the Host 

Adapter Board does not operate without all five connectors In place on the 
board. Second, cert1ln addresses c1n be used by other devices connected to 
your c-.iuter. for eumple, the IBM lT uses the addresses starting at 
CBOO:OOOO; setting the Host Adapter Board st1rtlng 1ddress at th1t loc1tlon 
prevents the operation of 70ur IBM IT drive ind of your !OMEGA drives. T1ke 
care to 1vold address conflicts when changing the positions of the connect­
ors. 

HOIT ADAPTER IOARD 

ROMADDREll 
.IUU~EAS 

EXTERNAL APPEARANCE OF SUITCASE CONNECTOR ON BOARD 

EFFECTIVE REQUIRE THESE JUM'ER 
ADDRESSES POSITION SETTINGS 

CEOO:OOOO r.r;r-11 
to 116 CFFO:OOOO 

w N " or "" w w w w 

00420800-00 I 
12 September 1gs4 J-4 
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_I!!_ec_!!we 1111aresses J111111er :J:e}!!qs 

COOO:OOOO ~-to (!.l!!~l=.t~J 
ClFO:OOOO ; : :I: I 

• aoo:oooo 
• to 

ClFO:OOOO ; : : I: 

C400:0000 ~-~ I 
• to I ; '•' • ~ ._\..::. .. 

CSFO:OOOO :: ::: :I :: = 

• C600:0000 
+ to I 

C7FO:OOOO ; II::: I 

CBOO:OOOO M • to 
CgfO:OOOO ; :S:: I I 

CAOO:OOOO M to I 
CBFO:OOOO ; a :s:: 

• CCOO:OOOO 
to '- - .. ~ CDFO:OOOO ; : :: I: 

-CEOO:OOOO 
•• to . 

CFFO:OOOO ; : ; I I 

0000:0000 • to 
DlFO:OOOO ; :: ; ; I 

: 

iii! 0200:0000 
to 

DJFO:OOOO ; ;: ; ; I 

0400:0000 ~ to 
. . 

DSFO:OOOO ; :::: ; I I 

11600:0000 • to . 
D7FO:OOOO ; =:::: 

•used by IBM IT Co111pUter. 
••JOMEGA f1ctor7 setting. 

' 

I!Iefilwe 1111aresses 

11800:0000 
to 

D9FO:OOOO 

DMJO:OOOO 
to 

DBFO:OOOO 

DCOO:OOOO 
to 

DOFO:OOOO 

DEOO:OOOO 
to 

DFFO:OOOO 

EOOO:OOOO 
to 

ElFO:OOOO 

E200:0000 
to 

EJFO:OOOO 

E400:0000 
to 

ESFO:OOOO 

£600:0000 
to 

E7FO:OOOO 

EIOO:OOOO 
to 

E9FO:OOOO 

UOO:OOOO 
to 

EIFO:OOOO 

ECOO:OOOO 
to 

EDFO:OOOO 

EEOO:OOOO 
to 

EFFO:OOOO 

•Do not use with IBM PC/IT Co111puter. 

3-5 

J11111er 3e}!) ni\;I 
,_;,;~~ 

-· ~:J~. .. :: .: ; .: --
~r~·\;,·. :~: : ~ ~'''''. 

~\t~~J·:~. 
l~ - ''· ' 
; :;; : .-. ,"' 

-·-

-~·· 'i,' :!i 
11 ~I ; = : : : -

-~ . : : :: : 

t!t't::;-' - ~ . ~ .. 
; ; : :· .. .. 
~-~1~, .. - .,,, 

~· ·· :• . :: ~.:. . 
1r1e11 
; : :: : : 

Iii 
; II:: ; : 

M . 
; I a I : •a ;::::: 

& • =: : : 
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FOOO:OOOO 
to 

FlFO:OOOO 

·f200:0000 
to 

FJFO:OOOO 

F400:0000 
+ to 

FSFO:OOOO 

F600:0000 
+ to 

F7FO:OOOO 

•Do not use with IBM PC/XT Co111puter. 

FAOO:OOOO 
+ to 

FBFO:OOOO 

FCOO:OOOO 
+ to 

FDFO:OOOO 

f£00:0000 
+ to 

FFFO:OOOO 

·.·· 
3.3 HOST ADAPTER BOARD COMPATIBILITY 

i!iif' ~ 
; : ; :. : 

~-l!. . ---... ...... 

a 
; : : : : 

The !OMEGA Host Adapter 8o1rd c1n be ••de C0111Pltlbl1 with several COlllPUters 
b7 changing the ROM chip. See the ROM Kit flier 1ccomp1n7ln9 70ur Host 
Adapter Board ROM, for ROM comp1tlbi1tt7 lnfo,..1tlon. Chapter S contain~ 
ordering lnfol'llatton for ROM kits. 

3.4 ADDITIONAL TECHNICAL MATERIAL 

Addltlon11 technical •1terl1l ts 1nlllble. See ordering lnfo1'111tton tn 
Chapter S. 
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Installing the Adapter Board 

11 your adapter board has not already been installed. 
the following information will guide you through the pro­
cedure. 

The only tools you need to install yow adapter board 
are screwdrivers to remove the cover from your computer 
.and to install the adapter board in the computer. 

Run the SETUP program on the utilities diskette. Make 
sure the switches and jumpers on the adapter board are set 
according to the information in the SETUP program. Specific 
information about the adapter board switch and jumper 
settings is listed in the RCD Owners Manual. 

CAUTION: Discharge any bullt-up statk electrklty 
by touching a grounded metal object before pro­
ceeding further. Take this precaution particularly In 
low humidity environments to prevent damage to 
electronic parts by static electrlclty being discharged 
through them. 

"-' "_, 
l . ' 

Inspect Your Adapter Board. 

Figure 4 shows the components of the Model PC2 and 
PC2B adapter boards. 

If you wish to upgrade your PC2 board to a PC2B 
(bootable) board. you can order a kit that includes the 
three chips and four address jumpers necessary to do 
so. Contact your dealer to order the upgrade kit. Installa­
tion instructions are included in the kit. 

Compare your adapter board with the ones pictured. 
Make sure you have the correct board and that all com­
ponents are complete and undamaged. If you have a 
problem. contact your dealer. 

PC2 PC28 

RAM Chip 

Address Jumpers 
Logic Chip 

Figure 4. Adapter Boards 

9 
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HARDWARE INSTALLATION 

ADl'\Pl'ER llOIUID INSTALLATION 
Chock lie IWlch and JUmper IOI· 

lngl. All ................... be In plCICll "" 
... -· boald .. ,,,. bomd Wiii nol opera. The l8tllngs llluslrarod me IM 
lactory ·-IOr Ille aclaplor baard. See Ille RCD SETllP pragiam lar appiopnate 
•llngl IOI .,.,... syolern conllgurallan. 

":'"!'lliiii 11----·- ~ 
ml 

lnslaD 1119 adapler bomd In IDI empty 
slat o1 .,.,... compurer. IMall lhe acloplllr - -cable IO lhe RCD and 1119 adapler boalcl. 

Allach Iha - COfcl to Ille RCD 
and plug II lnlo a grounclod oullel 
(3-prong In !he u.s ~ 

a 

l T 

CMlllDOt I - lurn lhe RCD - an 
be- alkJWlng I IO - 10 room 
lernpera11rre. Ille COOiing Ian Wiii -· 
-rn all lhrough Ille c1n ... cawrno 
co.-.-on. I 1119 - •-•Glod 
While concle,_ - In lh9 cln- Iha 
c:annclge - CDUlcl be -ly 
clarnaged ancl Iha -'"""' head ~ 
lhe c1n .. CDUlcl become ~- The 
resull could be - disk lallwe °' _,.,y lhorlonod ~· 11111. 

T 



SOFTWARE INSTALLATION 
The ACD SElllP pf<> 
gnjm IS pwvjdod la 
help - ........ lhe 
-andhmd· 
--la 
operate lhe Remow· 
able canndge Dn .. 
(RCD) wllh you1 
computer. 

- U. Cl DOS 3 I or .1.2 when run· 
nang lhe ACD and 
ultblle1 11 1ecom· 
mended. 

RUNNING SETUP 
• I.,.,.., c:ompul91 II n<>1 IUmed an. 

boal I up as pi would nonnally. 

• -· lhe RCD- - lnla drlVll A. 

• Al. lhe~. lype SETUP and 
Pl-lim.r.J. 

lhllSElllP ~ --· 

• 

• ,,_ ~ and lhll SEnJP menu -· 1NI _, canlalnl- aboul 
-ACD-or-.~ln· 
- In ... "'*"' and IOur "'*""" "" In· llalllng tho RCD hmd"""" and_,. and 
IDI PfWP"'lna lhe RCD dllt cmllldgel IDI -· 

Enlollhe-Cllho--­
- SEl\I' IO pedolm. I - me~ up 
,.... RCD lar ... 1111 - °'""" adaplor - ·nal ..-Y lnllalled In""""""'" pulol. - ap11an :S. ""191 up lhe ACD llDll· 
- and ... aclaplm -.-· 

-11!!1 •--SITU'---.... IO DOS. 

..... ,..._ ....... _____ ....,,--,, .......... ·~···f ....... · .. -~.···' ·-~-· 

lho loUOwtnCl Pl<Jllft2ln-diagiama 
1race lhe eperaaon o1 SEnJP toi each cc lho 
opllonS In I/le menu. cm.a.ay lallow lhe 
dllactlOns g1wn l:JI' SElllP and iele1 to lhe 

INSTALL THE 
RCD SOFTWARE 
ONLY. 

~ 
e::.J 
~.,L;,. 
allaLL-•lllGW , .. " ..... ,,, 

dlaglmnlas- •--­°'do ""' undellland aD ... ~ cal 
'IOlll-IDlas!l!lance. 

Z INSTALL THE 
INTERFACE 
BOARD ONLY 

J lllSTAU. THE RCD SOFTWARE 
ANO THE ADN'TER 1KW1D. 

.. PREPARE THE '"·- I I RCD DISKS FOR j.,._.,. 
USE. 

11111 wledlan p9llonnl main 1Mn11 lle1111 I and 2 . 
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NOTE: The ROM addn!SS jumpers. the host clock speed Jumper, 
and the Interrupt jumper must be on the host adapter board or It 
wlll fall to operate properly. If a jumper Is changed from Its fac­
tory setting be sun! that no conflicts exist with other ~rdwan! 
In the system. 

Figure 4-1 shows the position of the ROM address (J3). Interrupt (J4). 
and host speed (J5) jumpers on the host adapter board. 

tttl:tttttttl:l:ttl:tl:l:tttl:l:tl 

D 
ROM Addross _______ _.r 

Jumfl"r fJ3f 

lnl•rrupc 
Roqu•SI Jumfl"r IJ41 

Figure 4-1. Host Adapter Board Jumpers 

Base ROM Address Jumpers 
The base ROM address jumpers (J3) consist of lhree connectors Iha! 

enable the selection of the starting address of the ROM. The ROM ad­
dress is the memory location a1 which the computer linds the RCD 
adapter board. The adapter board currently uses SK bytes of memory: 
the connectors are installed at the factory to begin that memory at ad­
dress CEOO:OOOO (Figure 4-2). 

Figure 4-2 shows all the addresses that can be accessed by reposi­
tioning the address jumpers. 

Chapter 4 

,...._,,,....._._-'-o~.-....:.......~----'-·.,...--~-~..._.~_ ... _ ····--· -

1 2 1 2 1 2 1 2 

w [lJ g] [I] 
CCOO:OOOO CEOO:OOOO 0000·0000 02000000 
CCOOlFFF CEOO:lFFF 0000 lFFF 0200 lFFF 

(Factory Setting) Nonbootable 

Figure 4-2. Possible Base ROM Address Jumper Settings 

Host Clock Speed Jumper 
This jumper (JS) is provided to help match the speed of the host 

adapter board with the clock speed ol the computer. This jumper must 
be connected or the host adapter board will not operate correctly. 
Figure 4-3 shows the two speeds available with the host adapter board. 

Host clock speed 
~ Omhz 

Host clock speed 
> o mhz but <8 mhz 

(Factory seiiingJ 

Figure 4-3. Host Clock Speed Jumper Settings · 

NOTE: Computer clock speeds higher than 8 mhz an! not sup­
ported by this host adapter board. 

Interrupt Request Jumper 
The host adapter board supports Interrupt requests IRQ 5 and IRQ 7. 

Figure 4-4 shows the jumper (J4) settings that select these interrupts. 

IRQS 
(factory setting) 

IRQ 7 

Figure 4-4. Interrupt Request Jumper Settings 

PC3B/50 Technical Information 4-3 
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11 everything checks out and the RCD slill will not operate, contact 
an IOMEGA authorized dealer for service inlormation. 

Reading and Writing Problems 
11 the RCD begins producing errors during read/write operations, 

try the foUowtng procedures. 

Retry. Perform the operation several times to con11rm that the pro­
blem really exists. 

Sottw;e Installation. Make sure the RCD device driver ts properly 
Installed on the system boot disk. 

Hardware Installation. Make sure the RCD host adapter board Is 
properly Installed In the system unit. Make sure that no address 
conflicts exist with other pieces ot hardware in the system. 

Compatibility. Make sure the software program that Is running Is 
compatible with !ixed disks and that the program Is properly In­
stalled tor a !ixed disk environment. 

Read/write heads. aean the read/write heads in the RCD using 
an RCD cleaning cartridge. Reier lo the head cleaning instruc­
tions provided with the RCD cleaning cartridge. 

Disk cartridge. Try the operation with another disk cartridge. 11 the 
problem persists. contact your dealer for assistance. 

11 the problem does not occur with a second disk. make sure the 
Illes on the tiist disk cartrtdge are backed up and then reformat 
the first disk using the surface verily (I f) option In the RCD FOR­
MAT utility. Reier to the RCD Utilities User's Manual and Reference 
Guide for inlormation on RCD FORMAT. The disk cartridge pro­
bably Is worn out or defective U It fails to format after several at­
tempts. Discard the disk cartrtdge and clean the read/write head. 

11 everything checks out correctly and the RCD still generates 
erro1S. look In your RCD owner's manual for service inlormatlon. 

Chapter 3 

Running RCDDIAG Diagnostics Program 
The RCD diagnostics program, RCDDIAG, Is used to provide 

qualified service technicians with lnlormalion that will help diagnose 
problems that may occur in the RCD. its host adapter board. or the RCD 
device driver. 

Use the tollowing procedure lo run the RCDDIAG program. 

I. I.Dad MS-DOS as you normally would. 

2. Insert a working copy of the RCD utilities diskette Into drive A. 

Type: 

A: 

then press Enter lo log onto drive A. 

Type: 

RC DD I AG 

Then press Enter. 

NOTE: " more than one ~ of IOMEGA host adapter board Is 
Installed In the system. a selection screen wlll appear and allow 
you to select the host adapter board and connected drives on 
which you wish to run diagnostics. For the PC38/50 ~lect 
PC38/50 Adapter. 

A menu similar to the tollowtng will appear on the screen. 

RCD Diagnostics Version x.x 
Item Status 
Host adapter board at CEDDH supporting: -OK-

20Mb removable ( 5'4 inch) 
2DMb removable ( 511 inch) 

Add-on driver -OK-
Boot ROM -OK-

Press ESC - Ex it to DOS Enter - Show selected item 
R - Retest I l I - Select item 

Solving Problems 3-3 
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To Boot From PC28/50 

PC2B/50 ROM PC3B/50 Boolab1hly 
Setllng shown by stiUP Disabled 

CONFIG.SYS Fiie 

DEVICE= RCD.SYS 
DEVICE = RC03. SYS 
BUFFERS= 4 

Figure 2-1. Host Adapler Board Boot Setups (continued) 

NOrE: 'lbu must usr thr correct SETUP program for thr board 
thr computrr wfll boot from. Thr corrrct program Is found on 
thr utilities diskette that camr with thr board. 

The PC3B/50 and an lntemal Fixed Disk 

11 an lnlemal lixed disk is In the system or some other reason 
prevents any ol the RCDs from being drive C and the compuler cannot 
use an IOMEGA drive tor booting. disable the PC2B/50 ROM and adjust 
the CONflG.SYS file as shown in Figure 2-1 for booting from the PCJB/50. 
This conliguration allows the system lo boot from the li.Xed disk and 
assures that OOS assigns conseculive drive lellers lo the RCDs connecled to the dillerent host adapler boards. 

Utllltles Operation 
Operation of the RCD utilities is discussed in the RCD Utilities User's Manual and Reference Guide. 

Chapter 2 

.. - .. - ----~ .. -~---

CHAPTER 3 
Solving Problems 

Problems encountered while operating a Removable Cartridge 
Drive (RCD) fall Into two categories: operational problems and 
read/write problems. Operational problems Include several conditions 
that could prevent the RCD from operating. Read/write problems In­
clude conditions that affect the trcmsler of data between the RCD and 
the host computer. Reier to the following sections U operational or 
read/write errors occw. 

For additional problem so)Ving help, an RCD diagnostics program. 
RCDDIAG. Is included on the RCD utilities diskette. The program Is 
designed lo help diagnose problems allecling the operation of the 
drive. host adapler board. and device driver. Reier lo '"Running 
RCDDIAG Diagnostics Program" for more Information. 

Operational Problems 
Check the following Items lf the RCD fails to operate. It the green 

ready light on the front panel of the drive does not come on. or lf the 
light comes on and goes right back off. 

Power. Make sure that power Is getting to the drive. Make sure 
the power cables are securely connected to the RCD. 

Host lntrrface cable. Make sure the host lnler1ace cable Is secwely 
connected at both ends. 

Read/write hrads. aean the read/write heads with an RCD clean­
ing cartiidge. Refer lo the head cleaning Instructions provided 
with the RCD cleaning cartridge. 

Dlsl< cartridge. Make sure the disk cartridge In use has been pro­
perly formatted. Tty using a cartridge that has been In use before. 

Hardware Installation. Make swe the RCD host adapter board Is 
correctly Installed In the computer. Check Jumper settings on the 
board and make swe that no conflicts exist In the system from dlf· 
ferent hardware devices trying to access the same addresses. 
Reier to Chapter 4 tor lnformatton about the various host adapter 
board jumper settings. 

Software lnstallatlon. Make swe the RCD device driver. RCDJ.SYS. 
is properly installed on the system boot disk. Make sure the RCD 
utilities are in the current directory or current path. 

Solving Problems 3-1 
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The RCD Device Driver 
The RCD device driver. RCD3.SYS. Is Installed in the CONAG.SYS file on the system boot disk. This sottware driver works-in conjunction with the host adapter board lo allow the system to conununicate with and use the RCDs. The device driver must be installed in the CON­AG.SYS. file and must be on the boot disk belore the system can recognize and use the RCDs. For specilic in1orrnatlon on installing the device driver refer to Chapter 2. 

The RCD device driver has two options available for use with a Inch RCDs. A drive lock option and a single drive option. 
The drive lock option ts used when operating the 8 inch RCDs found in the Bernoulli Box as part of the IBM PC Network. When this option ts Installed all ol the disk cartridges in 8 inch RCDs in the system are locked into the drives when the system boots up and the drives are accessed. This option Is used to prevent the accidental removal ol a shared cartrtdge while the network ts operating. The drives may be unlocked by using the RCD TOOLS utility. RCD TOOLS is described in the RCD Utilities User's Manual and Reference Guide. To install the ~rtve lock option. use your word processor or line editor to change the line in the CONAG.SYS We that reads DEVICE = RCD3. SYS to DEVICEaRCD3.SYS /N. 

The second option Is the single drive option used to let the system knO'A' that th~ Bernoulli Box connected to the host adapter board con­tains only a single RCD. You must use this option i1 you have a Ber· noulll Box With a single 8 Inch RCD. To install the option. use your word processor or line editor to change the line in the CONAG.SYS file that reads DEVICE • RCD3. SYS lo DEVICE "RCD3. SYS IS. This option Is not necessary If the Bernoulli Box has two drives. 

Operation with the Model PC2/50 and PC2B/50 Host Adapter Boards 
The PCJB/50 host adapter board will operate In the same com· puter with a PC2150 or PC2B/50 host adapter board. This configuration could be necessary If some of the 8 inch RCDs in a computer system are lo be used as shrued devices on a network other than the IBM PC Network. 

Chapter 2 

The PC3B/50 and the PC2/50 
II a PCJB/50 host adapter board Is to be used wllh a PC2/50 host adapter board In the same host computer. the only concern Is the order of the device drivers In the CONAG.SYS file on the boot disk. II the computer is booting from an RCD connected to the PCJB/50 host adapter board then it's device driver. RCD3.SYS. must come before the PC2 device driver. RCD.SYS. In the CONF1G.SYS file. In this case the CONAG.SYS tile should have the following lines in the following order. 
DEVICE "'RCD3. SYS 
DEVICE• RCD.SYS 

Use your text editor to edit the CONAG.SYS lile so that the lines are In the correct order. 

The PC38/50 and the PC2B/50 
U a PCJB/50 host adapter board is to operate in the same host computer with a PC2B/50 hosl adapter board. a decision must be made about which board will control the RCD trom which the com· puler will bool. To boot trom an RCD connected to one board. that board's device driver must be listed lirst in the CONF1GSYS Ille. the drive must be drive C. cmd the ROM on the other board must be dis· obied by moving the ROM address Jumpers to the down posi-tion. Figure 2-1 shows the ROM jumper position and sample CONF1G.SYS !iles tor boollng trom each ot lhe two boards. 

To Boot From PC3B/50 

PC2B/50ROM 
Disabled 

PC3B/50ROM 
Setting shown by SETUP 

CONRG.SYS Fiie 

DEVICE• RCD3.SYS 
DEVICE • RCD. SYS 
BUHERS'" 4 

Figure 2·1. Host Adapter Board Boot Setups 

Operating the PC3B/50 Host Adapter Board 2-3 
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Bernoulli Box II 44 Jumper Settings 

The Bernoulli Box ll 44 has one set ol jumpeis used for setting lhe SCSI ad­
dress ol the subsystem and the logical unil number (LUN) ol lhe sub­
syslem and for use by qualihed technicians in diagnosing problems wilh 
the drive. Four jumpers are provided by Iomega for selling the SCSI 
address and LUN The lactory settings for lhe jumpers are shown in 
flgure 4-l. 

~c~~ 

SCSI Address 111 111 
Parity (Onl -------------~ 

Diagnostics --
Reserved . 

Logical Unit No. (0) 

•Caution 

Figura 4-1. Factory Jumper Settings for Bernoulli Box II 44 

The laclory settings should work for most inslallalions The logical unil 
number ol lhe masler drive delermmes the logical urul number of lhe 
slave drive 11 lhe masler is sel lo LUN 0 lhen lhe slave becomes LUN I 
and ii the masler JS set lo LUN I lhen lhe slave becomes LUN 0 

Power lo the drives should be !urned ott belore changing lhe pos1l10ns ol 
lhe jumpers. Moving jumpers with lhe power on could cause damage lo 
lhe drive and/or compuler system."" 

All available jumper settings are shown in f1gure 4-2 When changing 
lhe position ol lhe iumpers make sure lhat no olher devices in lhe system 
are using lhe same SCSI address. 

4-2 Technical Information 

SCSI Address 0 
LUN I 

SCSI Address 3 
LUNO 

SCSI Address I 
LUNO 

SCSI Address 4 
Parity On LUN 0 
(factory Setting) . 

•H llllfi 1···~1 ··~1 

SCSI Address 6 
LUNO 

SCSI Address 7 
LUN 0 

SCSI Address 2 
LUNO 

SCSI Address 5 
Parity Ott LUN 0 

figl.lre 4-2 SCSI Address and LUN Jumper Sellmgs 
tor the Bernoulli Box U 44 

Bernoulli Box II 44 Drive Size Specifications 

Without Drive front Panel 

Height 
Width 
Deplh 

Weight 

With Orlwe front Panel 

Height 
Widlh 
Depth 

Weigh I 

Technical Information 

41 30 mm (I .625 in.) 
146 05 mm (5.750 in.) 
202.25 mm (8.000 in.) 

I 76 kg (3.9 lb) 

42 80 mm(I 685 in) 
149 00 mm (5866 in.) 
207 25 mm (8.200 in.) 

I. 76 kg (3.9 lb) 

4-3 
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Bernoulli Box II 44 Power Requirements 

DC 'tk>ltage Requirements 

Master Only 
5 vdc t 5% 1.2 amps maidmum 

continuous 
12 vdc t 5% 1.5 amps maximum 

continuous 
4.0 amps peak 

+5 vdc maxlmwn ripple 30 mv RMS 
(120 mvP-P) 

+12 vdc maxlmwn ripple 60 mv RMS 
(300mv P-P) 

Maxlmwn Continuous Rlwer Consumption 

Master Drive 
Master and Slave Drives 

Bernoulli Box II Technical Information 

24 watts 
39walls 

Master and Slave 

1.8 amps maximum 
continuous 

2.5 amps maximwn 
conlinuous 

4.5 amps peak 

The lollowtng sections conlaln tnlormatlon specWc lo the Bemoulll Box II 
drives. For lnlormalion on the Bernoulli Box II 44 drives. refer to the 
BernouW Box II 44 drive sedions. 

The BemOUW Box II subsystems operate most reliably when envtronmen· 
lal lactois me held within the limits shown In the lable below. Operation 
ol lhe drives outside the recommended envtronmenlal specillcatlons 
could cause problems with disk c:artrldge wear and/or read/write head 
conlamtnatton. Special COie should be taken lo prevent condensation 
lrom lormlng In the drives or disk carb1dges. a condensation iS present 
do nol operate the drives until all condensation has evaporated. 

Factor 

tmnperatwe 
llllw 

Disk Carlridge 

Relallwt Humidity 

BERNOUUJ BOX II 
ENVIRONMENTAL SPECJACA110NS 

Operatton Slorage (6 mo) 

Ill" lo 46-C -22• 1o s2•c 
C50" io ns•r c-a• to 124"F) 

10" to 46°C -22• to s1•c 
(60° to 115') (-8° to 124'F) 

10 to IHl'4 101om 
(noncondensing) 

AIUlude 1b 3.048 m NIA 
10.<XXI ft 

4~ 

Shipping (96 lu) 

-40" to tlO"C 
(-40" lo 140" F) 
-40° to 51°C 

(-«J• to 124°F) 

10 to 90% 

NIA 

Technical lnlormal#oll 

----~----·· 

iiernoulll Box II Jumper and Switch Selllngs 

The Bernoulli Box R has two sets of jumpers. One set ts used for sellir.a 
the SCSI address ol lhe subsystem and for use by qualified technlc!ar~ iH 
diagnosing problems with lhe drive. On some versions ol lhe Bernoulli 
Box II master drive a switch may be used instead ol lhis set of jwnpers 
The second set iS used to set the logical unll number (I.UN) ol lhe sub· 
system. 

LUN Jumper Settings 

A block of low jumpelS is used lo set the LUN for lhe master and slave 
drives. The ladory seHings (see f1gure 4-3) should work for all installa­
tions. H you change the positions ol lhe 1umpers. make sure lhal all lhe 
jumpers are on lhe posts and that bolh drives do not have the same 
LUN. 

LUND LUN1 

II 
lol 0 1al 0 1 I! 

LUNI LUNO 

Masler Drive Slave Dnve 
(Fadory Selling) (Fadory Setting) 

F\gure 4-3. Fadory Sellings lor LUN Jumpers 

SCSI Addreu/ Opllon Jumper 1nd Swllch Selling1 

A block ol six jumpers or switches is used lo sel lhe SCSI address and lo 
sel various options IOI the subsystem (see Figures 4-4 and 4-5). The lac­
tory sellings should work IOI most installations. 

• 0 1 2 P D S 

SCSI Address (3) I I I Parity (On)---------------' 
Diagnoslics (Oii) --------------' 

Reserved-----------------'· 

Figwe 4-4. Factory Settings lor SCSI Address/Option Jumpers 

Technical lnlorrnalian 



·, 

i ~ 
i' 
I 

<..:...'.) 

SCSI Addniss 13) I I 
Parity ION)--------------' 

Diagnostics ICltll-----------~ 
ReseMKI----------------'· 

Figure 4-5. Factory Sellings !or SCSI Add1ess/Oplion Swilches 

Jumpers 0. I. and 2 01 sWitches I. 2, and 3 are used to sel lhe SCSI ad­
d1ess 101 lhe subsystem. All available jumper sellings are shown in 
Figures 4-6 and 4-7. II you change the po511ions ol lhe jumpers. make 
sure lhal no other deVices in the syslem are using lhe same SCSI address. 

1>Caulion Power lo the dlives should be turned o!I before changing lhe positions or 
lhe jumpers. Moving jumpers wilh lhe power on could cause damage 
lo lhe drive and 101 compuler system "" 

0 I 2 P 0 S 

SCSI Address 0 

0 I 2 P 0 S 

SCSI Address 3 
(Factory Setbng) 

0 1 2 p 0 s 

SCSI Add!ess 6 

0 I 2 P 0 S 

SCSI Address I 

~OJOJCl 

--~ 
0 I 2 P 0 S 

SCSI Add1ess 4 

• OJOJCl 
~ 

0 1 2 P D S 

SCSI Add1ess 7 

0 1 2 P D S 

SCSI Address 2 

~ 
0 1 2 P D S 

SCSI Address 5 

Figure 4-6. SCSI Add1ess Jumper Settings 

4-6 Technical Information 

SCSI Addiess O 

SCSI Address 3 
(Factory Selling) 

SCSI Address 6 

SCSI Address I SCSI Add1ess 2 

SCSI Address 4 SCSI Adcliess 5 

,~~~ODO 
' :z 1 • s • 

SCSI Address 7 

Figu1e 4-7. SCSI Address Swilch Sallings 

illrnoulli Box II Dflve Size ·s-PBcitiCaltOiiS--· ---
Wllhoul Drlwe Front Panel 

Heighl 
Width 
Deplh 

Weigh! 

Wilh Drive Fronl Panel 

Heigh! 
Widlh 
Deplh 

Weight 

Technical Information 

41.30 mm (I .625 in) 
146.05 mm (5. 750 in.) 
202 25 mm (8.000 in.) 

l.76kg(39lb) 

42.80 mm (1.685 In.) 
149.00 mm (5.866 in.) 
208.00 mm (8.200 in.) 

I 76 kg (3.9 lb) 
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ALfHA 20H 
1.0 GENERAL DESCRIPTION 

The 21.4 megabyte, half height 8 inch disk storage subsystem (Figure 1) is a 
high capacity, high performance, direct access data storage device using 
flexible media. The subsystem, with Small Computer System Interface (SCSI), 
is intended for use with small to medium shed systems requiring online 
storage with removable cartridges of 21.4 megabytes each. The subsystem 
consists of a controller with an intelligent host level interface and up to 
two disk drives attached daisy-chain style to the controller. 

Figure 1. The 21.4 Megabyte, Half Height 8 Inch Disk Storage Subsystem 

1.1 OVERVIEW OF SUBSYSTEM FEATURES 

The subsystem incorporates a number of new and innovative technologies that 
make it a very versatile and adaptable data storage peripheral. The fea­
tures.described in this section include: 

Drive and Controller 

• One or two drives per controller. 
• Removable, 21.4 megabyte data cartridge. 
• Embedded servo control. 
• Run length limited code (RLLC) encoding/decoding. 
• Utility commands for sector and track sparing. 
• A 1.13 megabyte/sec instantaneous transfer rate. 

00760600-001 
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SW1 OFF • MANUAL POWER-ON RESET 
IMUST BE SWITCHED OFF FOR SUBSYSTEM TO OPERATE I 

SW2 OFF • PARITY CHECKING 
ON • NO PARITY CHECKING 

SW3 SW4 
OFF OFF • RETRIES ENABLED WITHOUT STARTUP DIAGNOSTICS 
OFF ON • RETRIES DISABLED WITHOUT STARTUP DIAGNOSTICS 
ON OFF • RETRIES ENABLED WITH STARTUP DIAGNOSTICS 
ON ON • REPEATING STARTUP DIAGNOSTICS 

SWS NOT USED 

0 0 
POWER CONNECTOR J4 

+SVDC 
•5 voe RETURN 
•12 voe RETURN 
•12 voe 

PIN'---. D 
DIAGNOSTIC CONNECTOR J3 D OPTION SWITCHES 

0 

PIN 1 _,::;:;:;;;:-::*;;::"I 

JS 

0 

PIN 1-t"'AYllllW.' 
J7 

PINI-

DRIVE INTERFACE CONr~ECTOR J2 

0 

SW I 

ADDRESS II 

ADDRESS 1 
- -PIN I 

HOST 
INTERFACE 
CONNECTOR 
JI 

TERMINATORS 

(Actuator cables and jumpers are identified in Figure 12.) 

Figure 14. Terminations and Address Options 
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ERROR READOUT ASSEMBLY (IOMEGA P/N 00714700) 

The error readout assembly (P/N 00714700) which provides error code informa­
.tion on two hex displays (Figure B-3), includes both the IOMEGA unique cable 
and circuit board for displaying di agnostic information. It connects di­
rectly to the diagnostic port on the drive controller board. 

blN1 

TO ERROR PORT COLORED EDGE 
ON LSI DIGITAL §~§§~~~~>:::'x,_~ 
BOARD 4 CONNECTOR ' 

Figure B-3. Error Readout Assembly 

USER FABRICATED CABLE HARNESSES 

Table 1 shows the details for custom manufacturing the cable harnesses. 

TABLE B-1 
CABLE CONNECTOR IDENTIFICATION 

Component 

Connector 

C•ble Loc1tion 
Connector 

Number P•rtNumber 
Type 

Molex 3M 

Host Interface C.ble Host to J1 50 Pin 4 700 , 5-25-4505 3425-6000 
Controller 

Drive Interface C.ble Controller to J2 50 Pin 4700 15-25-2505 3425-6000 
Drive Interface• 

Power Cable Power Supply 
to Controller 

J4 4 Pin 1-480424-0 . . 
Error Port Cable LSI Digital J3 4 Pin . . . . . 

Board 

• Pins 43 and 34 are clipped and plugged for keying 

Ce Ille 

Pert Number 
Type 

Molex 3M 

50 Cond Fl•t 82-28-5750 3365/5 
28AWG 

50 Cond Flit 82-28-5750 3365/5 
2BAWG 

18 AWG 16/30 3075 .. 
Twisted Pair !Alpha Wirel 

4 Cond Flat . . .. 
28AWG 

00760600-001 
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Diagnostic Port 
Error Codes ... 

No. Description 

00 NORMAL COMPLETION 

80 CARTRIDGE WRITE PROTECTED 
82 CARTRIDGE NOT LOADED 
83 HARDWARE/DISK SYNC ERROR 
84 CANNOT READ Z·TRACK 
86 SPINUP FAIL 
87 DRIVE NOT READY 
89 PARITY ERROR 
BA OVERRUNONRECORD1 
BB OVERRUN ON RECORD 2 
BC MEDIA CHANGED 
BD ECCWAS INVOKED 
BF NO OPTION 

40 SECTOR NOT FOUND 
41 SEEK FAIL 
42 OUT OF SYNC 
43 SECTOR MARK ERROR 
44 PES ERROR 
45 DATA CRC ON RECORD 1 
46 DATA CRC ON RECORD 2 
47 DATA SYNC ON 

RECORD 1 
48 DATA SYNC ON 

RECORD 2 
49 PREWRITE CRC ON RECORD 1 

(ECCi 
4A PREWRITE CRC ON RECORD 2 

(ECCi 
4B POST-WRITE CRC ON RECORD 1 

(ECC) 
4C POST.WRITE CRC ON RECORD 2 

(ECC) 
4D NONRECOVERABLE ERROR ON 

RECORD 1 (ECCi 
4E NONRECOVERABLE ERROR ON 

RECORD 2 (ECCl 
4F" 0 NONRECOVERABLE ERROR ON 

ECC SECTOR 

20 INVALID COMMAND 
21 INVALID ADDRESS 
22 INTERLEAVE BAD 
25 CARTRIDGE FULL 
26 INVALID REQUEST 

10 NO SPARE SECTOR 
11 NO SPARE TRACK 

12· 16 FLAG SECTOR FAILURE 

01 ROM TEST FAILURE 
02 RAM TEST FAILURE 
03 INTERFACE BUFFER TEST 

FAILURE 

90 ILLEGAL WRITE ERROR 
91·95 SYNCHRONIZATION ERROR 

97 MESSAGE PARITY ERROR 
9B INITIATOR DETECTED ERROR 

FO-FC DIAGNOSTICS FAILURE 

TABLE A-1 
ERROR CODES 

Sense . 
Key Class . No. 

0 0 0 

7 1 7 
2 0 9 
4 0 1 
9 0 6 
4 0 4 
4 0 0 
4 2 3 
4 1 B 
4 1 B 
6 0 0 
1 1 B 
9 1 c 

3 1 4 
4 1 5 
3 0 1 
3 1 2 
3 0 3 
3 1 1 
3 1 1 

3 1 3 

3 1 3 

9 1 c 

9 1 c 
3 0 3 

3 0 3 

3 1 1 

3 1 1 

9 1 D 

5 2 0 
5 2 1 
5 1 A 
5 0 A 
5 0 0 

3 0 A 
3 0 A 
9 1 E 

. -. 

-

9 1 F 
9 c 
9 1 1 
9 1 1 
A 3 0-C 

SCSI Equivalent 

Error Codes 

Description 

NO SENSE 

WRITE PROTECTED 
MEDIA NOT LOADED 
NO INDEX SIGNAL 
NO TRACK 0 
DRIVE NOT READY 
DRIVE NOT READY 
VENDOR UNIQUE 
DATA TRANSFER NOT COMPLETE 
DATA TRANSFER NOT COMPLETE 
NO SENSE 
CORRECTABLE DATA CHECK 
NO ECC/ARB OPTION 

RECORD NOT FOUND 
SEEK ERROR 
NO INDEX SIGNAL 
ID ADDRESS MARK NOT FOUND 
WRITE FAULT 
UNCORRECTABLE DATA ERROR 
UNCORRECTABLE DATA ERROR 

DATA ADDRESS MARK NOT FOUND 

DATA ADDRESS MARK NOT FOUND 

VENDOR UNIQUE 

VENDOR UNIQUE 

WRITE FAULT 

WRITE FAULT 

UNCORRECTABLE DATA ERROR 

UNCORRECTABLE DATA ERROR 

VENDOR UNIQUE 

INVALID COMMAND 
ILLEGAL BLOCK ADDRESS 
INTERLEAVE ERROR 
INSUFFICIENT CAPACITY 
NO SENSE 

INSUFFICIENT CAPACITY 
INSUFFICIENT CAPACITY 
VENDOR UNIQUE 

} SEE SUBSECTION 13, 
TECHNICAL DESCRIPTION 
MANUAL, 00701300 

VENDOR UNIQUE 
VENDOR UNIQUE··· 
MESSAGE PARITY ERROR 
INITIATOR DETECTED ERROR 
DIAGNOSTIC ERROR 

•See ANSC X3T9.2 Proposed Standard, Smal I Computer System Interface. 
••could be any one of the following errors: 40, 44, 47, 48, 4B through 4E. Code 4F is not actually seen on the LEDs. 

••"See Diagnostic Port Error Codes listing in this Appendix. 

00760600-001 
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SECTION 2 
BERNOULLI BOX II EXTERNAL SUBSYSTEM 

This section describes the components contained within the enclosure cover of the Bernoulli Box 
II external subsystem and specifications pertinent to the subsystem. 

2.1 Component Description 
The following paragraphs contain brief descriptions of the major components contained in the 
Bernoulli Box II enclo$ure, plus an abbreviated description of the IOMEGA adapter board mounted 
in the host computer. 

2.1.1 Cartridge Disk Drive Assembly 
Bernoulli Bax II external subsystem configurations include (1) single drive master or slave removable 
cartridge drive subsystems and (2) dual drive assemblies that include both master and slave drives. 
For consistency, this manual covers a master /slave drive configuration. The information also is 
applicable to single drive configurations. 

The master drive incorporates a drive mechanism and a drive controller printed circuit assembly 
(PCA), which includes both analog and digital functions. The controller board in the master drive 
services both master and slave drives. A more detailed description of the removable cartridge 
disk drive is contained in the IOMEGA Technical Description Manual for the 20 Megabyte, 5 ~ Inch 
Cartridge Disk Drive. 

2.1.2 Power Supply Assembly 
A single, switching type power supply assembly, which is mounted in an electromagnetic interference 
(EMI) shield, provides regulated direct (de) electrical power to the dual, removable cartridge disk 
drive(s) and associated circuitry for the Bernoulli Box II external subsystem. 

2.1.2.1 Electrical Characteristics. The Bernoulli Box II external subsystem employs a switching 
type power supply rather than a linear or dissipative power supply to increase efficiency and to 
enable a reduction in size and weight. 

Line voltage enters the power supply through the fuse and filter before it reaches the power supply 
rectifiers. For applications at 115 vac, the rectifiers and filter capacitors function as a voltage 
doubler. By changing the jumper to 230 vac for international applications, the rectifiers and filter 
capacitors perform as a full wave rectifier and ripple filter. 

2.1.2.2 Power Supply Mechanical Characteristics. The power supply printed circuit board (PCB} 
is mounted to the sheet metal base with four screws. Force-convection cooling is provided with 
circulated air supplied by the cooling fan. 

2.1.2.3 Power Supply Pin Connections. Pin connection assignments for the power supply are 
listed in Table 2-1. 
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TABLE 2-1. POWER SUPPLY PIN CONNECTION ASSIGNMENTS 

Pin Connector Signal Name 

1 J101 Line (Hot) 
2 J101 Line (Neutral) 
3 J101 Safety Ground 
1 J102 +12 vdc 
2 J102 Not Connected 
3 J102 +12 vdc 

4&5 J102 Ground 
6&7 J102 +5 vdc 

2.1.3 AC/DC Power Cable Harness 
An ac/dc power cable harness provides either ac or de current to enclosure components. The cable harness provides ac power input from the rocker on/off power switch through a 5x20 mm, 1.6 amp fuse to the power supply. The de leads on the harness deliver regulated de power from the power supply to the Bernoulli II drives and the fan. 

2.1.4 Controls and Indicators 
The location of externally mounted controls and indicators is illustrated in Figure 2-1. Control and indicator descriptions are contained in Table 2-2. 

TABLE 2-2. EXTERNAL SUBSYSTEM CONTROLS AND INDICATORS 

Control/ Indicator 

Removable Cartridge 
Disk Drive Indicator 
Light (Green LED) 

Removable Cartridge Disk 
Drive Indicator Light 
(Amber LED) 

Electrical Power 
ON/OFF Switch* 

Stop Button 

Functional Description 

a. When green LED is blinking, 
drive motor is not up to speed. 

b. When green LED glows steady, 
drive motor is at operating speed. 

When amber LED is illuminated, 
drive is selected and read/write 
head is accessing disk. 

Turns ac power ON and OFF. 

Causes drive motor to spin up or 
down when button is pressed. 

*Red ON/OFF switch should NOT be used on export models . 

.1 -i () 
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2.3.2 Error Message Indications 

Error messages applicable to isolating a reparable problem are listed and described in Appen­
dix A. To use Appendix A, find the applicable error message(s) in the "Error Message" column, 
check the "Possible Causes" column for an explanation of all possible problem sources, and per­
form the procedure listed in the "Recommended Corrective Action" column. 

2.3.3 Troubleshooting Procedures 

Troubleshooting procedures include preservice tips, a method for performing a systematic func­
tional check, use of the Troubleshooting Guide (Appendix B), application of the power-on confidence 
check, and performing the comprehensive drive diagnostics. 

2.3.3.1 Preservice Tips. Before testing for a specific problem, check with the customer regard­
ing the following items to determine whether they contributed to the cause of the malfunction. 

• Was the host connector cable (connecting the Bernoulli Box II to the host adapter board 
in the customer's computer) installed correctly and securely seated? 

• Is the host adapter board correctly installed? Are the option and address settings 
on the board correct? 

• Is the IOMEGA drive (RCD.SYS or RCD3.SYS) file correctly installed on the customer's 
system disk? Is it operating with the proper operating system? 

• Confirm that no memory address conflict exists between the host adapter board and 
another peripheral device on the system. 

• Confirm that the customer had formatted the cartridge disk. 

Befqre attempting any repair or other troubleshooting procedure, attempt to duplicate the customer's 
problem by performing the functional check described in subsection 2.3.3.2. 

Conduct a visual inspection of the Bernoulli Bax II subsystem with the enclosure cover removed. 
(See cover removal procedure in subsection 2.4.2.1.) During this inspection, look for broken or 
damaged wires or cables, or obviously damaged components. Look for any discoloration of com­
ponents that may be a sign of heat damage. Also, make the following preliminary checks. 

2-6 

• Confirm that the power input cord connected to the power receptacle is delivering ac 
electrical power to the Bernoulli Box II. 

• Check the power supply for correct output voltage. Voltage should be within 5 % 
(measured at the drive) of the specified de outputs. 

• Examine all wires, plugs, and cable harnesses to ensure they are seated properly. 

• Check that the DIP switch on the controller board is set correctly. Set switch 4 to 
ON and switches 5 and 6 to OFF. Switches 1 through 3 control the SCSI device ad­
dress. These three switches set in combination create a unique address. Consult 
the installation manual for possible settings, which must differ from other devices on 
the SCSI bus. 

• Make sure that the device (controller) select jumpers on both the the master and/or 
slave drive are in the correct positions (Figure 2-3). The jumper block must be set 
on the back two rows on both the master drive and slave drive printed circuit boards. 



--------------- BERNOULLI BOX II EXTERNAL SUBSYSTEM 

DIP SWITCH PACKAGE SW1 

OPTIONAL & CONTROLLER 
ADDRESS SWITCHES 

DRIVE ADDRESS 
SELECTION JUMPER 

JPt 

~ 
LUN t 

DRIVE ADDRESS 
SELECTION JUMPER 

ERROR PORT 
CONNECTOR 

LUN t 

LUN 0 

Figure 2-3. Bernoulli Drive Switch/Jumper Settings 

2.3.3.2 Functional Check. When the corrective action for a customer complaint or problem is not indicated by an error message or is not otherwise obvious, try to duplicate the problem by per­forming a functional check of the subsystem. The functional check is designed to help you systematically isolate the most probable cause(s) of the problem. To perform a functional check, proceed as follows. 

Step 1 - Connect the Bernoulli Box II to a computer of the IBM PC family or a proved com­
patible computer system configured as follows. 

• IOMEGA host adapter board installed. 

• Operating with MS-DOS. 

• Minimum of 256K RAM. 

• IOMEGA driver (RCD.SYS or RCD3.SYS) installed. Refer to the host adapter manual for the correct utilities setup. 

Step 2 - Confirm that all cable connectors are firmly seated and securely attached. 
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Address O 

123456 

i~~~DDD 
Address2 

123456 

i~~~DOD 
Address 4 

123456 

i~~~OOO 
Addl855 6 

12345'6 

i~~~DOD 
Address l 

2 3 4 5 6 

i~~~DOD 
Address 3 

(factory semng) 

123456 

ic~~DOD 
Address 5 

Address 7 

Figure 3-2. Posmble SCSI Bus .Address Settings 

Switch 4 - Parity Chedclng. Setting this switch to ON enables pari­
ty checking for all data bytes read from the SCSI bus. Setting the 
switch to OFF disables parity checking. 

123456 

iDDD~OO 
l'tlrlly Checking 

Enabled 
(lactory selling) 

123456 

iDDD~ DD 
ftlrtly Checking 

DISabled 

F1gure 3·3. Fartty Checking Switch Settings 

Chapter 3 

·\. :.. ·,;·:,;_,,·;· L.· .. :_~;·.·•··.,;,,,_ - ·..-..~..:-__,_·._ ... 

Switch 5 - Drhle Diagnostics. This switch should be used by ser­
vice lechnicicms only. The switch should be In the factory setting of 
OFF for the drive lo function normally. 

123456 

iDDDD~D 
Diagnostics 

Disabled 
(factory selling) 

123456 

iDDOO~O 
Dlagnosllcs 

Enabled 

Figure 3-4. Diagnostics Switch Settings 

Switch 6 - Manual PoweHn Reset. This switch should be used by 
service technicians only. The switch must be In the factory setting of 
OFF or the drive will not operate. 

123456 

iDDDDD~ 
Swttch must be 
In lhlS pos1non 
(laclory selling) 

123456 

iDDDDD~ 
Used only by 

quallbed lechnlclans 

Figure 3-5. Manual Powere0n Reset Switch Settings 

Drive Performance Specifications 

Data lt'ansfer Rate 

Drive-to-Controller 
Controller-to-Host 
Single Record Bwst (256 bytes) 

Technical Information 

5.33 Mbils/sec 

1.5 Mbytes/sec 
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• 

• 

• 

Do not store the disk cartridge in temperatures below IQ°C (50°f) or above 52°C (126°f). nor in a relative humidity (noncondensing) outside the 10 to 80% range. 

Allow the dlsk cartridge lime to adjust to the operating environ­ment prior to use. Fermanent damage to the data surface can occur if the cartridge is inserted under condensing conditions (cold cartridge/hot drive). 

To protect data from being erased. remember to move the car­lrtdge write-protect switch lo the WRITE-PROTECT position. as ex­plained on the insert included on the cartridge sleeve. and shown In Figure 2-4. 

CAUTION: Do not move the wrlte-potect switch when the ca,... trldge Is In use. Finish whate11er operation Is being performed. remove the cartridge from the drive, and then move the write­protect switch. 

flgure 2-4. Write-protecting a Disk Cartridge 

Be sure to keep a backup copy ol valuable data to prevent data loss resulting from a worn or detective disk cartridge. Reier to your RCD Utilities User's Manual and Reference Guide tor disk-copying and backup procedures. 

NOrE: After a period of time. a disk cartridge does wear out. If a cartridge begins producing frequent read/write errors and refo,... matting the cartridge does not alleviate the problem. the cartridge may need to be replaced. 

I· 

Chapter 2 

I ---

Removing a Disk Cartridge with the Power Off 
Should power to the Bernoulli Drive ll tail. you may !ind ii necessary to remove the disk cartridge !ram the RCD. Use the lollow!ng procedure to remove a disk cartridge lrom an RCD with power oil. 

1. Tum oll the power switch tor the Bernoulli Drive ll and unplug the power cord from the wall receptacle. 

2. Remove the motor access panel from the lronl of the drive. See Figure 2-5. 

~nc1I 
Sht<'ld 

Figure 2-5. Power 011 Cartridge Removal 
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SECTION 3 
BERNOULLI BOX II INTERNAL SUBSYSTEM 

This section describes maintenance and repair procedures for Bernoulli Box II drives installed as 
mass data storage internal subsystems in personal computer systems. The section includes: 
(1) a description of the components; (2) specialized information regarding problem identification, 
analysis, and troubleshooting; (3) instructions for component removal and replacement; and (4) iden­
tification and listing of replaceable parts. 

3.1 Component Description 
The following paragraphs contain brief descriptions of Bernoulli Box II internal subsystem com­
ponents. 

3.1.1 Cartridge Disk Drive Assembly 

Either one Bernoulli Box II drive (a master drive) or two drives (a master drive and a slave drive) 
may be mounted in selected host computers.* The master drive incorporates a drive mechanism 
and a drive controller printed circuit board (PCB), which contains both analog and digital functions. 
The controller board in the master drive services both the master and slave drives. A more detailed 
description of the cartridge disk drive is contained in the !OMEGA Technical Description Manual 
for the 20 Megabyte, 5 V. Inch Cartridge Disk Drive. 

To gain access to your Bernoulli Box II internal subsystem, remove the cover following the instruc­
tions in the computer guide to operations. 

3.1.2 Controls and Indicators 

The location of externally mounted controls and indicators is illustrated in Figure 3-1. Control and 
indicator descriptions are contained in Table 3-1. 

AMBER LED----.. 

STOP BUTION -----.. 

GREEN LED ---... 

Figure 3-1. Subsystem Controls and Indicators 

"For a currert list of compatible host computers, check with the IOMEGA Customer Service department. 
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DRIVE·lO-HOST CABLE DRIVE-lO·DRIVE CABLE 

g en 
POWER DC Y·CABLE 

MASTER DRIVE 

SLAVE DRIVE 

Figure 3-2. Internal Subsystem Components 
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Error Message 

• Sector not found 

• Seek error 

• Unknown unit 

• Write fault 

• Enor. Drive x: 
cannot be read 

• Error trying to 
access x: 

• Error. Drtve x: 

A-2 

Is write 
protected 

Error Messages (continued) 

Possible Causes 

Drive could not find correct 
sector on cartridge disk during 
read/write operation. 

Drive could not find correct 
track on the cartridge disk during 
read/write operation. 

The selected drive does not 
exist. 

An error occurred while head 
was writing data lo the cartridge 
disk. 

May occur when RCDREST.EXE 
tries to access a drive 

Either the cartridge in the speci­
fied drive is write protected or a 
hardware malfunction exists. 

Recommended Corrective Action 

Retry the operation. If error recurs: 
1. Clean readlwrite head using an 

IOMEGA head cleaning cartridge. 

2. Reformat the cartridge disk. 

3. Perform power-on confidence test and 
comprehensive drive diagnostics as 
described in subsections 2.3.3.4 and 
2.3.3.5. 

Retry the operation. If error recurs: 
1. Clean read/write head using an 

IOMEGA head cleaning cartridge. 

2. Reformat the cartridge disk. 

3. Perform power-on confidence test and 
comprehensive drive diagnostics as 
described in subsections 2.3.3.4 and 
2.3.3.5. 

1. Try the command again with a valid 
lelter designator. 

2. Check switch seltings on the adapter 
board. 

Retry the operation. If error recurs: 
1. Clean readlwrite head using an 

IOMEGA head cleaning cartridge. 

2. Reformat lhe cartridge disk using lhe 
VERIFY (IF} option to discard bad 
sectors. 

3. Perform power-on confidence lest and 
comprehensive drive diagnostics as 
described in subsections 2.3.3.4 and 
2.3.3.5. 

Retry the operation. If error recurs: 
1. Clean readlwrite head using an 

IOMEGA head cleaning cartridge. 

2. Reformat the cartridge disk using the 
VERIFY (IF} option to discard bad 
sectors. 

3. Perform power -on confidence test and 
comprehensive drive diagnostics as 
described in subsections 2.3.3.4 and 
2.3.3.5. 

Remove the cartridge disk and set the 
write protect switch to the write enable 
position. Retry the operation. If problem 
persists, perform the power-on confidence 
test and the comprehensive drive 
diagnostics as described in subsections 
2.3.3.4 and 2.3.3.5. 
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APPENDIX A 
ON-SCREEN DIAGNOSTIC ERROR MESSAGES 

This tabulated list of on-screen error messages can help to diagnose malfunctions occurring with 
the Bernoulli Box II. To use the information, find the applicable error message(s) in the "Error 
Message" column, check the "Possible Causes" column for an explanation of all possible problem 
sources, and perform the procedure listed in the "Recommended Corrective Action" column as 
appropriate. Subsection references in this Appendix apply to corresponding subsections in the 
basic Bernoulli Box II Service Manual, 00635000. 

Error Message 

• Bad disk, fonnat 
failure 

• Data enor (CRC) 

• Read fault 
• Seek error 
• Write fault 

• Drive not ready 
• Enor. Drive x: Is 

not ready 

• General failure 

Error Messages 

Possible Causes 

The cartridge disk is v.orn out or 
defective. 

1. An error occurred while 
accessing the cartridge 
disk . 

2. Read/write head needs 
cleaning. 

3. Cartridge disk may be bad. 

4. Cartridge disk drive may 
be bad. 

Cartridge may not be fully 
inserted in drive. 

Unknown factor prevented 
program execution. 

Recommended Corrective Action 

Append the VERIFY option (IF)• to the 
format command and retry the format 
operation. If the cartridge disk still fails to 
format. ii should be discarded. 

1. Retry the operation. If the error 
recurs, check other possible causes 
and corrective actions. 

2. Clean the read/write heads using an 
IOMEGA head cleaning cartridge. 

3. Reformat the cartridge using the 
VERIFY option (IF). If the cartridge 
disk fails to format, discard ii. 

4. Pertorm power-on confidence test 
and comprehensive drive diagnostics 
using the procedures described in 
subsections 2.3.3.4 and 2.3.3.5. 

C.Onfirm cartridge is fully inserted in drive 
and green LED is glowing steadily. 

1. Reboot the system and retry the 
operation. 

2. Check all cables and comectors for 
broken drive leads or loose con­
nectors. 

3. Perform power-on confidence test and 
comprehensive drive diagnostics using 
the proced.lres described in subsec­
tion 2.3.3.4 and 2.3.3.5. 

•The slash-·F (IF) is appended to the FORMAT when the command line mode is used. If the FORMAT menu mode is 
used, select the SURFACE VERIFY option from the menu. 
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BERNOULLI BOX II TROUBLESHOOTING GUIDE (continued) 

Problem 

Disk won't format 

Read/write error 
keeps occurring 

B-2 

Subsystem 
Affected 

External 
Subsystem 

Either 
Subsystem 

External 
Subsystem 

Either 
Subsystem 

Possible Cause 

Defective bulkhead cable. 

Defective power supply. 

Disk is write protected. 

Read/write head dirty. 

Cartridge disk \'\Qrn or 
defective. 

IOMEGA driver not properly 
installed. 

Defective host connector 
cable. 

Defective host adapter 
board. 

Drive may be bad. 

Power supply may be 
delivering insufficient power. 

Defectiw bulkhead cable. 

Read/write head dirty. 

Cartridge disk \'\Qrn or 
defective. 

Defective host connector 
cable. 

Defective host adapter 
board. 

Drive may be bad. 

Recommended Action 

Replace defective bulkhead cable and 
recheck subsystem for proper operation. 

Verify operation of the power supply in 
accordance with subsection 2.3.4.3. 

Olange switch to the write enable 
position. 

Clean head as described in subsection 
2.4.1.1. 

Try a different cartridge disk. 

Check boot (system) disk that RCD.SYS 
or RCD3.SYS is properly entered in the 
CONFIG.SYS file. 

Replace the host connector cable 
and check operation of the subsystem. 

Replace host adapter board with a 
known good board and check operation 
of the subsystem. 

Check drive by performing the power -on 
confidence test and comprehensive 
drive diagnostics described in subsec· 
lions 2.3.3.4 and 2.3.3.5. 

Check power supply using procedure 
described in subsection 2.3.4.3. 

Replace defectiw bulkhead cable and 
recheck subsystem for proper operation. 

Oean head as described in subsection 
2.4.1.1. 

Try a different cartridge disk. 

Replace the host connector cable and 
check operation of the subsystem. 

Replace host adapter board with a 
known good board and check operation 
of the subsystem. 

Check drive by performing the power-on 
confidence test and comprehensive 
drive diagnostics described in subsec· 
lions 2.3.3.4 and 2.3.3.5. 
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APPENDIX B 
TROUBLESHOOTING GUIDE 

This Troubleshooting Guide is designed to help you isolate most Bernoulli Box II malfunctions and 
to select the best corrective action. The information is presented in tabular format for ease in 
matching a listed problem with the malfunction you are trying to _diagnose. The first column con­
tains a list of possible problems. The second column identifies whether the problem affects the 
external or internal subsystem, or both subsystems. The third column describes one or more possi­
ble causes for each combination of affected drives, and the fourth column outlines recommended 
corrective actions. Possible causes and recommerded corrective actions are presented in a prefer­
red order of consideration/application. Apply the first corrective action listed; if it fails to fix the 
problem, try the next one, and so on. After applying the recommended corrective action(s), if the 
problem persists, contact the IOMEGA Service Center. Subsection and figure references in this 
appendix correspond to subsections and figures in the basic Bernoulli Box II Service Manual, number 
00635000. 

Problem 

Computer won't 
access drive 

BERNOULLI BOX II TROUBLESHOOTING GUIDE 

Subsystem 
Affected 

External 
Subsystem 

Either 
Subsystem 

Possible Cause 

Insufficient or no pa.ver. 

Faulty bulkhead connector 
cable. 

IOMEGA driver not 
properly installed. 

Defective or improperly 
ins la lied cables I connectors. 

Option switches or jumper 
or jumper blocks are not 
set correctly. 

Defective drive interconnecl 
cable. 

Option switches on 
host adapler board not set 
correctly. 

Defective host adapler board. 

Drive may be bad. 

Recommended Action 

Check pa.ver supply following proce­
dure in subsection 2.3.4.3. 

Check bulkhead connector cable. 
Replace if not serviceable, and check 
operation. 

Check boot (system) disk that RCD.SYS 
or RCD3.SYS is properly entered in the 
CONFIG.SYS file. 

Check cables to confirm that they are 
seated correctly and securely. 

Check option switches and jumper 
blocks for correct setting/positions 
(see Figure 2-3). 

Check drive interconnect cable and 
replace if not serviceable. 

Check option switches on host adapter 
board for correct setting, as illustrated 
in host adapter board owner's manual. 

Replace host adapter board with a 
known good board and check operation 
of the subsystem. 

Check fautty drive by performing the 
pa.ver-on confidence test and com­
prehensive drive diagnostics as des­
cribed in subsections 2.3.3.4 and 
23.3.5. 
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BERNOULLI BOX II TROUBLESHOOTING GUIDE (continued) 

Problem 

Drive not 
operating properly 
or at all (cont) 

Green ready fight 
illuminates but 
amber light does 
not come on when 
drive Is selected. 

B-4 

Subsystem 
Affected 

Either 
Subsystem 
(cont) 

External 
Subsystem 

Either 
Subsystem 

Possible Cause 

Cartridge disk is worn or 
defective. 

Defective or ilT1)roperly 
installed cables/connectors. 

Option switches or jumper 
blocks are not set correctly. 

Defective host adapter 
board. 

Drive may be bad. 

Faulty bulkhead connector 
cable. 

Defectiw drive interconnect 
cable. 

A communication problem 
exists between the computer 
and the Bernoulli Box II. 

Defective host adapter 
board. 

Drive may be bad. 

Recommended Action 

Try the cartridge disk in another drive. 
If problem persists, try to reformat the 
disk using the VERIFY option (IF). II the 
cartridge disk fails to format. it should 
be discarded. 

Check cables to confirm that they are 
seated correctly and securely. 

Check option switches and jumper 
blocks for correct setting/positions (see 
Figure 2 • 3). 

Replace host adapter board with a 
known good board and check operation 
of the subsystem. 

Check drive by performing the power -on 
confidence test and comprehensive 
drive diagnostics described in subsec­
tions 2.3.3.4 and 2.3.3.5. 

Check bulkhead connector cable, 
replace if not serviceable, and check 
operation. 

Check drive interconnect cable and 
replace if not serviceable. 

Check boot disk to ensure that RCD.SYS 
or RCD3.SYS is properly entered in the 
CONFIG.SYS file. 

Check cables to confirm that they are 
seated correctly and securely. If problem 
persists, replace the connector cables, 
checking the system after each compo­
nent is changed to determine if the pro­
blem is solved. 

Check option jumper blocks for correct 
settings/positions (see Figure 2-3). 

Install a new host adapter board and 
check operation. 

Check drive by performing the power-on 
confidence test and comprehensive 
drive diagnostics described in subsec· 
lions 2.3.3.4 and 2.3.3.5. 
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BERNOULLI BOX II TROUBLESHOOTING GUIDE (continued) 

Subsystem 
Problem Affected Possible Cause Recommended Action 

Drive Indicates External Power supply may be Check power supply using procedure ready, then tums Subsystem delivering insufficient power. described in subsection 2.3.4.3. olf 

Either Read/write head dirty. Oean head as described in subsection Subsystem 2.4.1.1. 

Cartridge disk v.orn or Try a different cartridge disk. 
defective. 

Drive-select jumpers on Check drive-select jumper blocks on 
both drives are selecting drives to determine whether they are 
the same drive. set correctly (see Figure 2-3). 

Drive may be bad. Check drive by performing the power-on 
confidence test and comprehensive 
drive diagnostics described in subsec-
tions 2.3.3.4 and 2.3.3.5. . 

Drive makes External Defective power supply. Verify operation of the power supply screeching noises Subsystem using the procedure outlined in subsec-(skating) tion 2.3.4.3. 

Either Read/write head dirty. Oean head as described in subsection Subsystem 2.4.1.1. 

Cartridge disk v.orn or Try another cartridge disk. 
defective. 

Drive may be bad. Check drive by performing the power-on 
confidence test and comprehensive 
drive diagnostics described in subsec-
lions 2.3.3.4 and 2.3.3.5. 

Drive won't spin External Defective power supply. Verify operation of the power supply up (no green light) Subsystem using the procedure outlined in subsec-
lion 2.3.4.3. 

Either Defective drive interconnect Change defective drive interconnect Subsystem cable. cable and recheck subsystem operation. 

Drive may be defective. If problem persists, perform the power-
on confidence test and comprehensive 
drive diagnostics described in subsec-
lions 2.3.3.4 and 2.3.3.5. 

Drive not External Insufficient or no power. Verify operation of the power supply operating properly Subsystem using the procedure described in or at all 
subsection 2.3.4.3. 

Faulty bulkhead connector Check bulkhead connector cable, 
cable. replace if not serviceable, and check 

operation. 

Either IOMEGA driver not Check boot (system) disk to be sure Subsystem properly installed. RCD.SYS or RCD3.SYS is properly 
entered in the CONFIG.SYS file. 
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BERNOULLI BOX II TROUBLESHOOTING GUIDE (continued) 

Problem 

Insufficient or 
no power 

Fan not 
operating 

Host computer 
appears to reboot 
spontaneously 

Subsystem 
Affected 

External 
Subsystem 

External 
Subsystem 

Internal 
Subsystem 

Possible Cause 

Either the receptacle fuse 
or the power supply fuse is 
blown. 

Defective ac/dc harness. 

Faulty power supply. 

Either a burned-out recep­
tacle fuse, power supply 
fuse. defective po.yer supply, 
or fan. 

Either the t-ost power supply 
cannot handle the power 
required by the drives or the 
power loads are unevenly 
distributed. 

Recommended Action 

If the fan does not operate, check the 
receptacle fuse using the procedure 
described in s\bsection 2.4.2.6; an 
operating fan precludes a blown recep­
tacle fuse. If problem persists, check the 
power supply fuse using the procedure 
described in subsection 2.4.2.7. 

Check ac/dc harness and all connec­
tions. Replace the harness if unser­
viceable. 

Check power supply using procedure 
described in subsection 2.3.4.3. If faulty, 
replace the pov.<er supply using the pro­
cedure described in subsection 2.4.2.3. 

After disconnecting electrical power, 
check de connections from the switch 
to the fan. 

Check receptacle and power supply 
fuses and replace if faulty. 

Check power supply. Replace if faulty. 

If problem persists, replace the fan. 

Check that the master drive and t-ost 
adapter board are not on the same 
drive power cable. 

Check that the master drive is not shar­
ing the same power cable with a fixed 
disk drive. 

B-5 

e2-S3 



;)-54 



j 
!:: .. .., 
c 

" 11 

t .. 
a: 
Cl 
j' 
i'I 
ii 
• 

.............. ._ ...... ........ ......... .. _... .... .......... .... -........... 

............... 

.... -...... -

flJlure 1.1 A t"uncllon•I Block Dla1r1m 

_ ....... , ... .... .. 

-· 
•"' ---· ---...... -_,._ .... _. 

·-"-­,_ ............ 

....... 

--­...... , _ .. , 
.... ". -·· ........... --

·---·--· ._ ........... . 
,._ ... _. .. 

................ 

----
. ..... ,.._ 

Note1 • Functional Block 
01 .... 111 

t. tRQJ m•r .. chanpl 10 
OH of IM OIMr lnlarNpl 
nqu•l 11 ..... Ho-.• 
..rtwa,. chanp win 11• 
.. nqutrn. 

1. P1nll1I .-1 ind write 
dat11ach1naetl .. •­
lh• bulfer boanl anti lhe 
1n1loa boanl 111 1111lie 
• •• of ..... , ......... 

J. S.rlal .-1 anti wrll• d118 
aachanpol..,.waanlM 
dial hie ind IM analoa 
bo1nl1nd..,._lhe 
.. ,. Ill• .... th• •naloa 
......... 1n1halonoofl­
llllonible1. 

4, + s Vac po- for lh• 
lntarlaca boanl la 
aupplled bf the hoat 
compuler • 

s. S.. Sac:tlon I, Flow Oiart 
H lor buff• board 
11repplftl. 

2.1.3 Interrupts 

l11ll!fr111•I•. 11111111.11 IJMI\, 11111 11at lie 1hat111I. Ty1•lt:nlly • 
l11lurr111t1 3 11 11111":..111ll1Nl l11 lho 1111111 111d 11 av1llablu lur u•e by ! lho Tall1ra11 h11urfac:o U1111nl. 

111 II I• '"""'"""J 111UIO1 dtflam11I h1lnrr1111I, lhn UlmUG 
1or1111ram 1111111 bo 1111id lo ch1111t11111 Tall11rn11 110llw1ra driHr. 
11111 Iha lnlarfur.e bnenl wlll have tu ha n11lr111111!tl. 
SC!tl 5111:11011 4.4.7 lur con11alata h11lrucllm11 h1 n11 .. h11 lhe1e 

'ch111p. 

I 1'all11ni In 1in1vltl11 111 l111lat11tl l11111h1ntdl l111nrr111>1 lnr lhe I Tall11m .. 1y1l11111 c:1111 111t111l1 111 an a ... 111: a111I u11mll.bl1 
! 111-llnn which wlll 1tnJtlulll "Tl- Uul" a11dlbl1 errur 
........... lbdu111t. 

M11llll111H:lliN1 l11•nl1 11 ... hH:l11tln • 111rlnl 11url ln,.11u1111ly ullllu 
lXJMl:ll11tem11t1 3. Yu11 1hnuld 1:11rnlully tlnlnrmlue whnlher 
""" n111lllf1111t:tlol1 1-nl - a-.1z:/h1lnrri11t1 3. II 10, ru11 111111l 11i111ltln tlHt lXIMZ: l11t11'111ll 1111it nn lhn n111llll11111:ll1n1 la•rd 
'" """'• tho lnlnrmttl 1111 th• T•lllll'llllll l11lnrl•:e llt•nl In 
••Htlht!f l11lerru1t1 '"" u-t by 1i.. hllll. Sae l'lpre Z.O lbuluwJ 
for IJ11lal lnlnrru1t1 l111.,ll0t11. 

'!:.u!l1:al h1hirn!Lll ~111111 Aul~llM!nls_!ll{gl_ 
l~I l\SSIJ!utlll tu: 

u ~111111 U11l1 M11lrnh 
I C11u11lat Tlnnlf/S111mlar 
I On:hld Tuch. "l'C-Nl:.I" 
:I WMZ:, TALLGMl\.'IS llanlt'lla 
4 C.'UMI 

5 HIM !'land IH ... C:mtlrollnr, 
On:bld 1'nch. "l'C-Nt;r• 

• IUM IJla .. 11110 C.1111nallar 
7 l'llntll11ll'rlnler 

Flpre I.I TrPlml lnlwntpt .... _, Aulp•nl• 
2/1 

··..:: 



....... , 111,..•.,n,..; rAIJ.i .. A., .. r \IJ°'.&.U.• .ft AM ... tflt t•A NA .... U-'ll't.,..W SYm.M lwt\'J .. fmlft'I>• lflll'nltMft ••:.-- ,.,_ 
MIM .... IL•INAI. ,.., ... I.A 

ID "ft:IW9UIN 11 ..... tnJI .... 
ft:1•-1• .... 
"'.1••111 

.... rGXT ft:1••&.• .... 
,..; t•l'l l I 

u ... .-, ...::•••··· 1IO &•M 111 n;nmu:z .. 
llL'VU •17111 

... :1•1111.• •ZIA • n~.u .. ,,:1••&.1 a"\l'H ., ... ..... ,. . .. •UA m ft~Jt.1 .. 
...,,II ••-t ............... 

IM.TA l,,_.I w.-.•••1.a· .,.. .. .. "ft:T9EU .. ...... .,p \.,._..I. .." .. ..... wt:&a••• ...... .... .. .. • n:nu.ni.e .._, .... ..... 
.. :n1•1n.1 ... ..... lt~llZN 

•:Wit 

~-'''" .......... .. • ,.,....... 
INT!l'1'•1Wt>n9 ..... " ..... ..... 

.. ... l.11 .... ..... n:w.1n .. 

•1J...i•._.. , ....... ~.JI f» M!'lrl• 1.Al~"•ent•Mlll_,,I 
r~M11W•UJi1•111'Ud-~•u....,..-1ttn•-.aiAaUl7'1' n••unu••Ml•ft•..,.•rJMr. 

•• ~ MM"WIWTA Jr.f'rH•1:r ... \,,_.m· n1n,_1 

tlf't:,ilAIWll; '·""":a.\9i T.\t.1.IA.o\111 1'11.K~ ~t'5'n:M 1-'ft"t• ,.._ .. ...... JUI 

17 .... •• ua UM WMJll.MD ....... :rr ...... ··-· ..... .Alm,, 

·~·~··· ... .._ n:r..uMt ....... :nM. .. ., . ... _ ....... ~, 

1.-~1,.A.•:AL. Pnic'n:M.•1' lillllJ 11 A IJM"A1*¥. •lftlftaT~ 111•••• 111rr11A." "'" ....,_ .. 11•u..t'""1Cnl1• ••111~ 

Fi1urw Z.7 llanlwanlSoftwaN Compalibili17 ond Usual 
lnlerrupl LocaliClllS 

2.4 The Buffer Board 

211 

The buller board conlains • slalic RAM buffer which holds dala 1,.nsfened 10 or from lh• disk or laps dri ... Also on the buffer boenl aN conlrol regislen. lddnlu ....-ion.• CRC ...,....ror. 
and • slep pulH OICillalor. 

/I .t~bil CRC (Cyclic R..iuncl;ancy Checkl pn.,..lor 11 
inc:orponlad in Iha controller on Iha buffer boanl. Th• 
pneralor is capable of pneraling CRC's al up lo IOK and so is 
u-.1 with long record• ol up lo IZK bytes. 
For buffer board sl,.ppin'" - below. 

Jumparc:Mrt 

Drive IZI 12 
Capacily 

70MC Pin I Pin Z 
35MC Pin I Pin 3 
ZOMC Pin I Pin 4 
tzMC Pin I Pine 
&MC Pin I Pin 7 

0 

n..,. Z.tt WI...._ c.tnill ... /lnaloa Board 

~ 

~ 

.. 
H 

. a . 
0 a .. 

f .... .. ~ 
f 4 4 ... 

~ ! ... 

Flpn 1.12 la&r loanl 

,' 

2/t9 

j 

i 
I 
! 
I 

I 
i 

2/Zt 



2.73. Ta1m Urive: Kct;unlmg l.1aarat;lerisl1Qi 
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drl•••· 
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on1ha11n111: 

CUHHF.NT 111\SF. • nu 
IJ\!-iT l:lXlll • IUIU 

IJ\li'r 111\Nt: • uu 

C:URRt:NT 01\SF. Is en lndlr.lellnn of llt1 r.11rm11I ll11111Flln 1nOlur 
11-1. Thi• n11n1llf!r vnl1111 wlll r.h111p 11 Iha p11111r•111 1lol111:l1 
minor varlellun1 h1 nn1lur •1-1. 

Sae Flow Cl1arl 111. "C.11nul <".heel M1llnr S1lt!tlll" lnr 
lrouhlnhuolh11 1uld111e1 rDflllrdl11111111tblnn11 wllh Iha mu111r 111U11d. 
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3.8.6.c rn Move lo Landing Zone 3·S1 
Thi• lnnluru mnve!I lhe n"1il/wrile hr.acls lo lhe lrac:lr. dr.si1111a1ud 
as lhe L;molini: Znne. See Fi11ure J. l!I lor la11clin11 zone ;md 
tJh•Mnuslic trnck numbun. 

II the L;andin11 Zone option wu not ac:tivaled Imm the TCSYS 
P•"llrnm. the heads should be landed manually thro1111h the 
Sl'EEU'l'ST 1ir0fl"lm wl- the H;inlFila is lranspurtod. even 
Imm runn1 lo roum. 

If "MuvP. lo L.1111li1111 Zuno" l111tlecled h1 SPl(F.DTST by 
mislakr. 1he sy•tem will have lo be ft!bonl.,.11.,fore nper.iliun 
cau 1:ut1li11ua. Press the Contml. Allemate und llelete keys 
simullaneously. with the Tallgr;isa Boot llislr.ctle in drive A:. 

Oia1noslic 
Hord Disk Landin11Zane TrDCk 

Ty111t Tr.ick (in dr.cimal) 

Tl 6Mb -specified 153 
M/SG Mb nnl IJlflCilied 308 

IW!i lZ J\.lb llOl9119Cified 3111 
MIS B Mh 336 3UU 

MIS 1Z Mb 331 31111 
MIS ZU Mb SZ? 41111 
CUC35 Mb &!II 691i 
WT7U Mb 911 9111 

~: Tl• T••.-. ,...,,.._....: Mii • •H11t5cnilr. 
i:r•:•c;,...,,.., ,..,.: \\'T•~ 

Fi11unr 3.19 Landini Zane and Dlapostlc Track Numboin 

3.8.G.d Im Quit 

Quil allnws the ..- In exit Imm 1i. SPEEDTST plO!lfam. and 
rebn1111 lhu system •ulo111Atlcelly so lllel normal operalion can 
continue. 

This meunrie i1 issued by lmUTY.COM when ii loads •nd 
..,.ins lo execute. II indir..ales that lhe HEADY si11nal in lhe 
ST·5Ufl inlctrfaa 11 nOI asserted properly. Make sure the 
llardFile is powemd up. Check lo see whether the hnrd disk is 
spinninR- Check lu l• sure thal ti. interlace c:.ble a111J interface 
'-rd are -led pro111trly. 

If the bani disk lan'I spinni.,.. check the po--. supply: ii lhe 
power suppl!' is datectift cw nol lunctionins propert,.. chanp 
ii. a11d lfJ' apin. See S.:tiun 4.Z.Z, "Uni I Di....embly." 

11 lhe power supplJ' chac:b - oUJ' 811CI lhe hanl diok i1 nOI 
1pln11in" died llie MlniScribe d...,_lic U:U. S. Seclion 
4.1.4., "I.ED Error~• U lhe LED IMISOll lndiclles 
pmblern1 with the hard dlak. - Secllon 4.:U. 
''Troubleshaulins U1in1 lmUTY." 

If lhe dilk ii 1plnnin1 end lhe ini.rfece cable and e11rd are 
properlJ' -led. c:han119 the buaer baud. (The stalus l"l!lli•ler 
lhlll neds the HEADY 1i11ml l1 lacated on lhe burler '-rd.J See 
Seclion.4.Z.Z. "Unll ~blJ'." 

See also "Disk drive nol reedy" •nd Fl- Ouirt ,,., 

Write raull 111 

Thia ,,_... i1 issued by lmUTY.COM in response lo 
dctecliun of lhe Wrile Fault signal in lhe ST·5111 inlerlace Imm 
lhe di1k drive. The Write Faull condilion C1111 onl)' be cleared 
by 1umin1 lhe HanlFile sy11em off and boc:Jr. on. The Wrile 
Faull conclilion i1 an i11clication ol one or more IP1JSI lailurm in 
rho syslem, •·I-· 

-110wl!I' su1111ly Vt1llages nul ul •IN!C 
-failure of rr.c.-unlini; cin:uits in disk 
-lailure ol enc:ucling cin:ui11 in analoa boilnJ. 

J-

Cannut c;hec:k mutor speed (T) 

This m~i,•_ i~u"'I hl'_ TI'.!~10.COM ~h1~i!'ll buQl lll'L),l!n1e 
01111 .. llTndic:.les that ilie diapioSlic"lr.lck was unn11tdable. ff'J 

;40n nat gan !hal lbt mglor spsad is wm1u&. II unly meuns . 
thal ii wu unuble lo po:rlurm lhu dia1111us1ic test. 

This error mt!SUll'I is lrequenlly c:ausecl by com1plio11 of the 
diaanoslic 1raclr. due 10 any 01111• reasons lisll!tl below. 

I. an ill<'K"l exit from a 1•rut11"D111. such as cunlrul C (l\l:J 

z. 

3. 

a resel duri1111 rhe bont ""'1U1tnc:c by accidentally 11ressi111 
llie control. ailernale and di:l111e Jr.eys 

selection ol lhe LandiRR Zone oplion (in lhe 35 Mb and 
70 Mb 1111il1 nnlyl becauae huads ol 1h- unila lancl on 
lhe diaanoslic tr.ick. 

_ILIM.diaWp~ In be lunc:ti0t1al. ~ '!!!!.J.'.l:Y-1!!.~ ~l.eci_th!' 
~ SPECIFIED TKA<.'X·functlon lo uen:ia •na relormal 
Uhedia11111111c lndt ol he.u o end-/."····- - ..... , -. ••. ~ 
"-·- & ... --•• ~.,..:,_____.c 

Model No. tlanl Disk rDli'siiiiSilc Tl'lldi.:J 
Size .,, - . --· --

TC-3111111 I Mb ,n:Kk'"i$z HJ ,31111 dr.ci111all 
TC-3111% 1Z Mb :.lnck t32 Hu· JUii ciedmall 
TG·30ZO ZD Mb ~tnck '1E0 Hix !811 1lecimalJ 
TC-31U 35 Mb ~lnck Zia Hu fi!lll dec:imnlJ 
TC·ll70 70Mb ."!"ti.ck 3DA Hu !l8tl deci1nai1 

l!!t_un U D~ic:/Undi!!I. Zane Tnck Numben 

If lhe F.XAMINE l11nt:1ian imlir..ales ""'°" while <1Xm:l1in11 lhe 
dia1P1Ullic lr•c:k. the llanlFile may reo1uire ntJJ11ir. See Seclion 
4.2.l. "Troubl•huutin1 Usi111 UTILITY," and Sec1iu11 s. Flow 
a .. r1 •1. 
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4.1.1.c Tallgrau Error Codes ror Numbered Error 
Messages 

Suma ermr ml!lsalll!S are m1111rt.d hy " 1m111ber. An explanalion 
of 1he Tall11rass numben:<I error cudus follows. 

This......,.. is pnen11ed by TCTlllO.OOM. The Ct~ 
lculalion did no1 oa:ur wi1hi11 lhe 1,..,.J•llarmln11cl 11me. T'J' :-.ins the sJ'llem. See .-tar _,... ••(;KC Generelor LI 

Bad". and Flowchart #Z. ·· 

See "Disk drive - Nedy" 

TG Emir c..1e NG. 03 .a ll\I \ Thi"' I h1I 

This _......Is .,._.led bJ TCT1JIO.COM. A Dll.~I\ tran~IMr . 
•• lnilialed bul wes unsua-'ul. Try the ope'9110R apan. II •I 
is still unsucccsaful. checlL the hudwan. You m11y have to 
repi.c. lhe IJMA chips. 

TG Enw Code NG. IN ,. 11\1 \ 1'1 uir .on•I ·r;nm I Jul "'' S.·1·1. 

OMA Error • DMA Time Qui. See EnVI" #03. "Time Oul on. 
S..lr." 11111, sulPll a carrupted lreck because the -~....!12'ta~on 
-·Id ..... be suc:c911ullJ -pleted. lunlhUWAD l•I fro~i 
.- i.rrvjji; ... -.na·iliMa-.-w.e UIJ'speclfled _lncf .. " ~bli ~-~ ........ ,, ••• :...··.-:· .. ·.-·~-- .• ~ ·-
-- ... .......... -~:.I 

TG t:rrut" Cude No. D5 = I imr •Mii ilurim: huminr. lbr tli'"­

Thil _... i• .. ,,....1 bl' TCTDIO.COM. A command was 
Ii ·ie L--' to 1-·k DO bul Iha command giwento.....,,.•rua wn ,_ ·- • 

••• UllllN>"""lul. "I & r 
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1"G Urur Cude No. 06 .: ~····l : ! • •1r ; 

1 • 

See screen error message .. SEEJC ERROR ... 

·re; t:rntr Cud.: Nu. 07 ':' I 11111· •n:I .. 0 !-t··,.L. 

See screen error message .. SEO: ERROR ... 

TG l::rror Code No. 09 " Ttn,.. I lut 1111 K.-.111 

•.~,-:.-·I 

This message. is senerated from TCTDIO.COM. II indicales th 

a read OPf!rahon was initilled but• v.lid pramble wu not •I 

de1ected. Run the REllD teat from the UTJUTY menu. 

TG Error c..de No.JO = \\ ritr foult 

See scneen error mesnse .. Wrile fault" 

TC Error CoJe No.12 "' f;1·nrral lli•I. .-.ilurn 

This m~~e .is i11ued by TCTBIO.COM. II corresponds lo the 

~e:ssases_. Winchester drive not ready! Program aborting!" 

Doslr. DriYW not -dy. ••See Flow Chart #4. or 

TG Error CoJe No.15 = llu•l l:l(t: l(rln-

This RICllOJIC i• i11ued by TCTDIO.COM. II means the CRC wu 

not soocf. R~t lhe system and try the operation ogain. If the 

message continues. make• n- system diskctle. If lhat doean·t 

solve the probelm. see screen error message "CRC Ce . 

1Ncf'· and Flow Chart #Z. nentor II 

(.'f&(1'10'°C~) 

r6 C3 (GC 7 fri ()I - .... t.c. '" s• H-.... J,t, .. ·i 

"''"le~ J:..Y~~. •C~ ,.J6o.M} (,-"ocl.';) 

t SC.-lfl(.. o~ tk•ice. ~ s- ;...,l-c1.a .. ,t 
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4.1.2.b Son Errors 

A oc>ll l!ITDr it n Romlnm C """r a1111nd by r.hm>r.e disn11>1iuna 

•uch .. power Jina lntnsienls. m.::haniGaf noise. or power 

1Upply noise. A tniclr. th.ot ,_ds with • aolt enor once will 

usually not rapnt the error on aumoque111 IWlria. 

The odds of• soil error repeoting are utremely low. For 

8ll8mple. a 20 Mb drive has 1920 Inds. so the odds i.co.n. 

1920 tu one that the em>r will occur twice. DOS would have to 

encounter • scilt em>r thrw lin1as bolore II would i- a 

standard DOS IMSlllp. 

Solt errors usually accumulate only - or at moM 1- enors.. 

Random soft errors mi11ht indigate thal the II"- lock loop Oft 

the hard diak needs adjustina. Someli- soft emin will du1ter 

on one heed which miahl indicate lhat the hard dilk ii bed. 

The muimum •llowable number of SOFT ERRORS per pea on 

FORMAT is lilted below. 

Tallarau Hard File Max Errors Max Errws Max F.rrors 

Mntlul Size l l'ua 21'uacs ,,._ 
TC-3006 &Mb I t i 
TC-3012 12 Mb I 2 4 

TC·lll20 ZllMb 2 4 B 

TC-3135 35 Mb 4 7 tl 

TC-3170 70Mb 7 14 21 

Figure C.4 Muimum Allowable Soll Enurs 

'//3/ 

4.1.2 Hard, Soft, and Firm Errors 

Th,... clalU<?S ol MF.AD r.rm"' r.an hu cliAti111111ishud usi1111 scvurul 

passes uf the Kl::AO test in UTILITY.COM. They may first 

appear durin1 the lh~I burn-in process. They are: 

-hard errors 

-soft errors 
-format tor firm) errors. 

Each ls discussed below. 

4.1.2.a Hard Errors 

H8rd enon correspond to phy1ical naw• in the magnetic 

reconlin11 medium. They ere U1Ually confined to one track. but 

ii is nol unusual for a flaw to affect I- or 111- adj;lcent tn1cb. 

II t'-e hard errors aa:umulele aruund the low numbered trad.s 

Ith• directory a- of the diskJ. the disk drive mi11ht be 

unusable. 

Hard - Slay put. Thal is, the track Is bed when ii is rad 

during ~ pus and shuuld be entemd in the DADTRACK lila. 

The .,,,,, count ol a hard error usually goes up at the aeme rate 

u the pus count. The total maximum allow\ble number of 

hard er-. (includina the rnenufKlurer·a reported flaws) is 

shown below. 

Tallareu Hard File Heads/ Max Errors Max Errors 

Model Size Suri- ,..; Head l'er Orin 

TC-3000 I Mb z 4er-. a errors 

TG-3012 JZMb 4 10 erron 20 errors 

T'C-3020 'ZO Mb 4 IOenors zo l!tTOl'S 

T'C-3135 35 Mb 5 J2er-. 36-

T'C-3170 70Mb 7 zo"""" 700ITOl"I 

Fi11unr 4.3 Maaimum Allowable llard Errors 

4.1.Z.c Firm Errors 

Fi"" ......,. •pt-r lo ha hard anon when they are 111nd u in 

the RElt.O tal. but will disep_.. wi- the traclr. is wrillen to. 

Finn - - lhe -ult of loclcal damese lo the data formal 

Oft the track mher than phyiical damap lo lhe reconlin1 

-i1um. They anr repaired by nannin1 the EXAMINE lature In 

the lrTlUTY pnipun. EXAMINE .... onuts the traclr. in 

quation eo ii 19 •in uublo. 

By •ll-1• the READ lest to nan for ...... 1 ~and 

w•tchins the - counts. mnvr tyr- can usually bot identified 

Md ~ delKt..t ti.I will aid ia further lnlUbl•hoolin .. 
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4.1.3 Audible Error Codes 

C//~?> 
Sinu ii i• -i1ne impl'llr.li•:al lo di~r•t.y Qftain.,...,. 
mt!S. .. 1199 on lhe SC1981'1. ·the Tallsr- BIOS al• cornmuniaoleo 
errors by uain1 a Mri• of beeps th.I the PC emil• when certain 
•11eCilic enon occur. The t.eps are 11911irm•I lo correopnnd lu 
binary rep.....,laliOfU ol 11umbered - codes • ..ailing in a 
"'-P code"" lhal tell• whet type ol - hu oc:cu.-..d. The 
table below Niow• the 119llern •ncl -ning ror ach or these 
codes. 

KEY: S • SHORT BEEP L • lDNC DEEP 

Error Code Sound Pallern Emir Condition 

1 SSSL CRC Cenenlor Timeout. The CRC 
aolculation did not occur within 
the pl9del-ined -nl of 

lime. 

z SSLS bed n-1. A 11.-d operation 
- lnili.ted but a nlld pre-
amble - not detec:led. 

3 SSLL OMA Tl-I. A OMA truuler 
- inillalmd but - Uft9UC-
cauful. 

4 SLSS Had Slapping Enor. A R/W 
had pmilion comn,.nd w• 
iuved but - un•ucasaful. 

5 SI.SL Had Homing Error. A c:ammand 
wu pwn lo poailion the R/W 
"-cl 10 t!Kk 00 and - uft9uc-
c:euful. 

I SW Seek Emir. The 1peciliad head 
failed lo accau the doai111ated 
cylinder. 

Fl1Ure 4.S Audible Error Code 

4.%.3.b C-CRC Error . 'l/S~ 
If the letter C i• rllaplayed in the colvmn '"Envr Type" durina 
1he RUD 1a1. ii lndical• a OtC -· If CRC irrron occur on 
·all or many t1Kk9 when performina the REl\O Int. ucape from 
1he READ lat and select the INTERFACE loat from lhe UTILITY 
menu. The lllft'EHFACE lat will run enor lree on 
properly-opm1lin11yslema. Enon durina the INTERFACE lal 
mu•I be eliminated before further lalina can be auirmpted. 

If the unit cannol 119u the INTERFAO: leaf and Iha CRC errors 
conllnue 10 oc:cur. ii indic:al• a bed buff• board or interlace 
boanl. Replace the bulfer board and/or the interlace. S- Section 
4.Z.l. '"Unit Diuuembly.'" 

II the unit paaa lhe INTERFACE lal. but CRC enon continue 
from the READ t..i. eail from the INTEKFACE l..C and •lar 
the WRITE rest. 

Nore The Wltn'E teat will deatroy all data llored In the ana ,_.ed. Back up Y81vable dala uai,. the nlH>y-rile 111ethod ii 
pouible i.e.- the 11 .. mina tape backup will •imply put the 
enon back where they were uNlll tbe UNSAVE from tape to 
disk. 

If the unit cannot peaa the WRITE 1811 flf CRC erron peni•I). a 
bad burrer '-rd la 1nd1c:a1.i. Replem the burrer '-nf. See 
Section 4.l.2. ··unit Ol..-nbly.-

If the unil .,._ the WRITE 1811. F lo lhe READ test. 

If the inilial RF.AO tat showed no anon or problem9, load the 
data 10 the drive and run prosram9 a uaual. 

11 lhe unit cannot pus the READ lat. all Tallgrau Customer 
SuplJOrl. See Yi1ure 4.3 for maximum allowable emirs. 

If lhe unit 1- lhe READ lesl on one head only. pir:k up Iha 
H;ir1Jl'ila and rulale lhe unit v~;KY SlDWLY on.,,.., pouible 
axis while lhe READ lest continue&. 

4.2.J.a T-Track Errors '//SJ 
Stop the 1..C ancl checl lhe dia111,..tlc Ml11iScribe LED. The 
LED ia •llao:hed lo the llUDI ol 1he MlniSc:ribe henl disk 
.-:losvre. You muat - lhe Hardfile covet' in ordirr to see 
11. 15" Section 4.Z.2. '"Unit DilUMlllbly.J If ii ia blinkinR even 
whan the lest .is slopped. either Iha hard disk or lhe power 
supply i• malfunctionin1 and must be replaad. 

If lhe llllClr. error occun on track a and only track o . ..,. ii you 
can write 10 track U tu ..,rurmal ii. Tha prublam may be a 
corruplird format. a linn error. U• EXAMINE lo try 10 reformat 
the track. 

If the lnclr. error occun ONLY on tnclr. a and you cannot 
reformat ii. lhe hard disk la unusable. Track.a o. 1, z. and 3 of 
all heacb are uaed lo •on directocy and mappin1 infonnalion. 
They are required lo be defecl·f-. Tracb O. t. z. and 3 are 
certified lll Iha factory lo be defecl·f-. If defec:U occur on thne 
lracks. they are al_. ceftainly the iwull ol roup hancllin1. 
Replace the hard dlak. S- Section 4.Z.Z. "Unit or..u.nbly.'" 

If tnacl anon occur on all track.a. poaible •hlppinl damap is 
indlaoted. Keepina in mind that Iha WRITE lest la a deslruclive 
1811. -=ape from the R£l\D teal and 111lacl WRITE from Iha 
UTILITY n...,u whi&:h will appear on the acreen. Perlurm tha 
WRITT 191 on all lrec:b ol lhe drift in qu.iion. 

If Iha unit ...- I"" WRITT. lat wit'-'1 erron. nxape 1hu 
WIUTI:: test and reiniliale the IU::l\D test perfonnina ii on all 
lrack.s. 

O.acl. the bullor board. the burrer conneclion. and cable. 

C11d the anal .. i-n1. the tmafoil connedlon, and cable. 

1r ll11t w1m-.: ••nllt• Kl'.AO lml• du nul IOIYe lhe 1irublem. 
mitl110:11 Iha 1 .. n1 tliak. S- Section 4.2.2. ·unit Oiaaaaacnnbly."" 

If errun occur u the HanlFile i• nJlated. chack. Iha adjus&menl 
ol lhe PU.. See Section ...... 1. "Adjualin1 the PhH• Lock 1-p."" 

1r 1he PU. dwcu okay. replC8 the hard dlak. s- Section 4.Z.z. 
"U11il Di_,,,biy.'" 

If there la - CRC amir thal doe8 nol match a known badtnclr.. 
lei the Rl::AD last run n,,. ,.._ 10 det-ine if the amw ii 
soil. nnn. or hard. II the error ii a hard error on a low order 
tt'Kk. I.e. tree.Ir. o. 1. 2. :s. - the EXAMINE SPECFIEO TRACK 
r..iure ol l111UTY 1111 the trec:k where lhe - occurmd. 
Should ,,,. C ..-. slowly I-• lhe READ test run•. you 
ahould troubl.shool lhe ai..los and buffer boarda. See Flow 
Chart t'2. Keep in tnind lhal EXAMINE requina file -ure ii a 
m .... idea on lhe ll'Kk lo be -•in.I.. 

II .,..tninlna the track ..,,.1a ii lo be bed, ii mull be entered in 
the 81\11TRACK me few thet drin. 

If .,..minin1 the lrack shows ii lo i. in work.i111 order. the 
pmblem h-. been conecled. Run lhe READ tal apin few the 
drive in quoation lo conllna. 

1r 1he OtC error oc:cun in a low-numbered track (l!Kk o. 1. ZJ. 
ii could indicate a pcoblem in lhe directory for that drive. 

If the Duplir.Dla Oirec!Drl' oplion r... been KliY8ted. UM lhe • 
EXAMINE SPl:X:IFIED TRACK l•lure and lhen lhe command 
COPYDUP lo inslall a new directory. After lhe new directory ii 
11111allet1.1ry·1he READ lal apln. 

If lhe CRC- occun in a low- numbered track (track O. 1. Z. 
31 aml lhe Du111ir.:it11 Directory option i1 nol Kllvatird. #ler.1 Iha 
FORMAT/CERTIFY ra1ure ol UTll.rrY and begin lonnallinM 
unlil the trac:k showhta erran h• i-n puaad. Esc:ipe rrom lhe 
t"ORMl\Tl(J;R11~'Y lo:ature at approximately 1 ... :k. OJ and 
manually ,.._,er lhe known i.d tracks in the 81\0TKACK file. 

'//$3 



If nu·~ w'"" ln1lir.1IP.tl by lhe fnrmallin• Dllllflllinn, lhe 
problem IS solv ... I. TI11: USCt shu11ld lake lhis upi-tunily 11 lhis 

· po1n1 lo llfllcr any b.cl lrads lhal need lo be 8Clded lo lhe 
BADTKACK file for 1he1 drive. 

lnilialP. lhe READ lesl apin lo verify lhal rbe !rad has been 
relorm111ed succeulully. 

If you h~ve dara !hat has been backed up on 1 lape cartridi;e. 
lransfcr II b.<:k lo !he IDKic:al drive. 

4.2.3.c C-Random CRC Errors 

'':".,-~--- .. --...._ .... _ 
Check !he ~.U.. See Section 4.4.1 •·U.Z. "Adj11stin1 1he Ph­
Lock Loop. If lhe PLL can11ol be ldjusled lo give lhe proper 
resull. and you are ptlin11 • smell numbo!r of enon or iieflins 
d11plica1e errors for lhe ume 1..a.. use EXAMINE SPECIFIED 
THAC:K IO IXlmlCI. The dupliaalD enwa should be enlen.-d in the 
UA llTRJ\CX file. 

If ynu are pllin1 • 111'!18 numt.r of C errors (more lhan flvel or 
rho HEAD IMI aborts. rcplKe lhe buffer boanl. Sue Section 
4.z.z. "Unit DisulembJy." 

4.2.J.d 0-Decoder Errors 

Clu~:k llu1 PLI... See Section 4.4.1 or.f.4.Z. "Adj11slin11 rhe l'hi1H 
1.ox:k Loop.·· II lhe l'LL c:.nnut i. 8Cljusted lo live lhe proper 
""'"II. rc11lace lhe •nalog i-nJ. See Section 4.Z.Z. "Unil 
DiJas....,mbly."' Run lhe HF.AU lest un the unil apin lo confinn 
rh .. 1 rhe problem h;aa been CDm!Cled. 

4.2.3.g W-Wrile Errors 

Run F.XAMINE SPF.CIFIED TRACK in tho UTILITY PfOllfllm Hd 
enler any bMI lnc:ka in the DADTRACK m .. EXAMINE 
1DnMlllma currwcts the enor u II refannello lhe ll'Kk i.in1 
aamh-1. 

Run the ll'n'ERf'ACE- In the l1T1UTY prup.m lo check 
inlerf- mn..-lonL 

ReplK8 the buffer boerd. S.. s.ctlaa 4..1.2. -Unit 
DiHU1mbly." 

4.2.3.h B-BUSJ Error 

This enor occun wt.n mulllple .,.- - bei"I f-1111ed 
with the ULt 1 .aft ..... 

4.2.3.e V-Veriry Errors 
rr-wW-~ .... IHTUFAa-.1 

Oaeck lhe microprocessor for conditions rhal could interfere 
wilh lhe H8n!File. such u po- line noise. 

If this enor occurs. replace the interface board. See Section 
4.Z.Z. "Unit Disassembly." Then use lhe Rli:AD lesl ol UTILITY 
10 see ii 1he problem has been corrected. 

If replacin1 the interface boanl did not solve the problem. 
replace the bufler boanl. Apin check the unit with lh• READ 
t.i 10 mnfirm lhat lbe problem has been comteled. 

4..2.JJ Jl-Ready Errors 

Th- enon occur ir the bani disk is not completely up to 
speed or ;r the system is lasing powet'. Check the puwer sources 
lncludlna the system line canl. the lu-. the lranslonner. 111d 
the power supply. See s.ction 4.4.1 ... Adjuslin111he Duel Power 

Supply."°' Flow Chm #4. 

Run SPEEDTST lo c:hck the .-or speed. --R.bool with your Tai..,_ S- OisUtte lo ch.U. lbe power-up 

~ 
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Tech Ta~~ 
Micro Products 
September 9, 1985 

01 FIXED DISK SWITCH SETTINGS 

Adapter for UDS (external drive): 

SW1 - 4, 7, and 8 OFF; All others ON 

SW2 - 2, 4, and 8 ON; All others OFF 

Controller for internal drive: 

Single board: SW1 - 4, 7, and 8 OFF; All others ON 

Double board (piggyback): 

SW1 - 4, 7, and 8 OFF: All others ON 

SW2 - 2, 4, and 8 ON; All others OFF 

Originator: Ron Rowe 10/25/84 

02 DISK DRIVE SPECIFICATIONS 

MODEL 

TANDON 
501 
502 
503 
602 
603 

OISCTRON 
507 
514 
519 
528 

CMI 
5206 
5412 
5619 
8213 
8426 
6640 

QUANTUM 
540 

RODI ME/AMPEX 
P7 
P13 
P20 
P27 

RODI ME 
202 
203 
204 
203E 
204E 

Reference: Davong 

Originator: Ron Rowe 

SIZE 

5MB 
10MB 
15MB 
5MB 

12MB 

5MB 
10MB 
15MB 
21 MB 

5MB 
10MB 
15MB 

10.5MB 
21 MB 

31.SMB 

34MB 

5MB 
10MB 
15MB 
21 MB 

10MB 
15MB 
21 MB 
32MB 
40MB 

CYLS. 

306 
306 
306 
153 
230 

306 
306 
306 
306 

306 
306 
306 
840 
840 
840 

511 

230 
320 
320 
320 

320 
320 
320 
840 
840 

DAVONG 
Internal and UDS 

Category D. Hardware 

HEADS 

2 
4 
6 
4 
6 

2 
4 
6 
8 

2 
4 
6 
2 
6 
6 

8 

2 
4 
8 
8 

4 
8 
8 
8 
8 

e;}-- 6 9 
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Wren Controllers 
.... .,.... .... 'II ........ ....... .... .,.... ...... ~-·· • • • ......... ..... ... 

' I u c • • • I I I c U L " I u c 

~ • • • " • T 1 0 
I • I • •• 0 Q I I I • c 

I I I c U L II • • • • II NT 1 0 
~ I a c c . . . y y • • • • • H 
'ftll1phonl I D I I " I " • " u u U I •• ..... I I I I C T " I • • • • T T L 

T I • I • M II 0 0 I I I • c c.n.p.n, I a c c . . • v v • • • • I H -·•pholll I D a I I' I " • A U U U I I Ill ..... I I I I C T T I .I I I I T T L 

~-............ a... 'IHMalarn 
f'-ACB-2322 x ¥ -.m.-

ACB-2320 x x 8180 x x 
ACB-2010A ~ x 8280 x x 

7180 x x 
ACB-4000A x x 
ACB-<I010A x x 
ACIM020 x x 
ACEMS20A x )( 

ACB-5500 x x 

7187 (RLL) )( x 
DTC-51008 x x 
DTC-52008 x x 
DTC-53008 x x 
DTC-5150 x x x 

ACB-2072 (RLL) x x 
ACB-2370 (RLL) x x DTC-5180 (RLL) )( x x 

OTC-5250 x x x 
ACB...ao70 (RLL) x x 
AHA-1530 x x DTC-5180 x x 

OTC-5187 (RLL) x x 
AlldlOINdl DTC-5287 (RLL) x x x 
•1•ni.1t00 DTC-5280 (RLL) x )( 

UOC-11 x x x ..- DTC-51·2 x x x x 
UOC-11X x x x 
WOC·11 x x x 
ESOC x x x 

Dllog 
11 .. 137.5700 

DQ814 x x x 
Centen D0e15 x x x 
-.n1-1ooe 
NOC5027 x x 

DOe5e x x 
00686 x x 
SQ706 x )( x 

Clprico 
112·55•2034 

x 1.00- x 
3400 x x 
3500 x x 

Dlllrtllutecl 
P'ru 1111ng Tectl. 

I ..... 5522 
PM3010/50 )( x 
PM3010C/XX x x 

0... .,... Dellgn 
....... 5IOO 

x 5317 x 
Dual lpt- Corp ., ........ 
VESDl·32E x x 
vusc x x 

24 
25 
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Wren Controllers .. .,,... .... ... ......... ....... Dllll Dflw ... ,.~ ..... ......... ........ 
~ • • • I u c 

I I I c U L I 
I • I I I • T , 0 
T I I I • •• 0 Qt I I I C 

c:...-ir I I c c . . . " " • • • • I H 
'1l.i.f,llol• I D • I p I • • A u u U I I II ..... I I I I C T ' I I • • I ' T L 

f 

• • • I u c 
I I I c U L II • ••• II " ' , 0 

T I I I ••• 001 I I • c c ...... , • • cc . . . " " . • • I I H 
1'11aphoM I D I I p I AM A U U U I I N ..... I I I I C ' ' I I • • I T T L 

lltUaCorp. 
n...a-5IGll 
DM01 x x 
DM02 x x -MD01 x x 

...."IMMGIDIJ 
nc-m-n. 
MQD12 x x 
M0013 x )( 

M0014 x )( )( 

M021 x x 111111 C111111ue.r Teclt 
1802 x x x x 

____ ,,,. 
0021 x x MCT17DO x )( 

UC* x x x MCTl700 x x 
M023 x x ... 

, ...... DolMlll " ........ 
n•.....oo MLSl-ESOl-RM )( x )( 
TMC·1120 x x 
TMC-1170 x x NCR 
TMC-170 x x x x 1----.ICSI 
TMC-830 x xx x ADP-4 x )( 

TMC-820 x x x x ADP_.1 x x 
MCS-350 x x ADP-32 x x 

a...! RClbolca 
41.wn-tlOO 
0001/0 x x 

AOP-31A x x x x 
ADP-33 x x 
ADP_.7 x x 

0021 x x 
MWV22 x xx ......,~. ,, .. ,, ..... 

HIC 
OCV51 x x· 

.... 1'MIM2 
SCSIPC·5380 x x ~ ,..... ....... 
...... Corp. 
21~-

'1•1114727 
PT-VME'20 x x 

Storager x x x 
VIES01·3201 x x Gullotr. Ille. ...,.. .. 

lnlral 
OE2 x x 

11~·7'00 

300 x x ......... ,..... ....... 
IC-Corp. 
IOl-Ml-1• 

n...u..-
AT20D3-PC x x 

OJ11DO x x 
ESOl-2200 x x 
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wren ~ontro11ers 
DllllDIM ... I 1111 ........ ..... ... 

• • • I u c 
I I I c U L II 

• • • • II N T 1 0 
T I • • ••• OQ I I I I c 

Campenr I a cc . . • v v • • • . . " Tillepflol le I D a I p I A• AU u u I I N ..... I I I I C T T I I a I I T T L 

ldeltlllc lllcnt 
C15-tliMTIIO 
OMTI 510 (SASI) x x x 
OMTI 3100 x x 
(OMTI COM SEJ 

OMTI 3127 x x 
(OCS·RLL) 

OMTl3520 x x 
OMTl3527 x x 
(OCS-RLL) 

OMTI 5100 (OCS) x x 
OMTI 5200 (OCS) x x 
OMTI 5300 (OCS) x x 
OMTI S400 (OCS) x x 
OMTI 5510 !OCS) x x 
OMTI 5520 x x 
(OCS·RLL) 

OMTI 5526 x x 
OMTI 5527 (RLL) x x 
OMTI 5529 !RLL) x x 
OMTI eioo x x 
OMTl6300 l!. x 
OMTI 6510 x [X 
OMTI 7100 x x x 
OMTI 7150 (OCS) x x x 
OMTI 7250 !OCS) x x x x 
OMTI 11120 x x 
OMTI 8500 x 
OMTI 8520 x x x 
OMTI 8600 x x x 
OMTI 11610 x x x 
OMTI 11620 x x x 
OMTI 8627 (RLL) x x x 
OMTI 11820 x x 
SMS ll007 x x 
(IEEE 796) 

SMSI009 x x x 
(IEEE 796) 

SMSI009 x x x 
SMS0107 x x 
SMS 0108 x )( )( )( 

-c 
( 

~ 

r· 

.,..,,.... ....... 
• T I I I 

Colllp9nr I I cc ,::=-.. 1: ~ I I 
I Lt_ ......... ,..... 

11c.GCM553 
SDC-AQ011·B x 

lpectrH.oglc 
C15-IM-ZZ11 
501 )( 

u.a~ 
I01·177·2llO 
.t200 x 
..... Computer .. , ..... 
WOE SO x 
WUESO x 
SRQOll·B x 

w..wri Dlgltlll 
n...a.o102 
WD1002-o5 x 
WD1002·27X (RLL) x 
WD1002A·WX1 x 
(COBRA) 

WD1002·SHO x x 
WD1002·HOO x 
WD1002·SCS x x 
WD1002·WAH x 
WD1002·WA2 x 
WD1002A·WX2A x 
_iF01~ 
WD1002S.WX2A x 
(F022AUTO) 

WD100S-SCS )( x 
WD10035-RAH 

~ WD1~WAH 
WD1~WA2 x 
WD1003A·SCS x x 

1- W0100S-WAH (316\ «· 
WD1CJ0e.WAH (RU) X 
ADS-0200 IA x ..... .,...... ----S1210CX x 
S1'1~ x x 
S1'21 x x 
S1250A x 
$12!15 x ......... .,,-172-11 .. 
'21 x 
G2 x 
431 x 
432 x 
712 JX 

Appllc.-.. 
Hoellus 

• • II 
I u c 

I I I c U L II • • I II N T , 0 
• II II 0 0 I I I • c . . . v 'I I • • • . " p I All A U u u I I N 
le T T lI_ I _L ~1. T T LI... 

x x 

x x 

x 
x 

x 

x 
x x 

~ x x 
I'\ 

~ 
x 

VI 
("-

x 

~ xl>s.l x 

x \ 

' I 
~l ~ 
x \.i 

0 

x ~ x 
I '1 

>t 
* x 

" ~ 
x '1 
x 

x 
x 
x 
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If you require further Information or 
other technkul support, please contact 

your authorized dealer: 

F.C.C. CERTIFICATION 

THIS WESTEAPI DIGITAL PRODUCT HAS 8EEPI CERTIFIED TO COMPLY WITH THE 
lMISFOAAC:V.SS ICOMPUllNGDEVICE l'UASUANT TO SUll'ARI JOF PART ISOF 
FCC AUi.ES THIS DOES PIOT GIMAMTEE THAT "IEllFIAENCE Wl.l PIOT OCCUll IN 
N1MDUA1. "ITAL&AllONS WESTERN DIGITAL 11 PIOT AESPOPlllllLI FOR APIY 
TlLIVISION. RADIO. °" 01HER "TEAFEAENCI c:MllED IY UPIAlll-IZED 
MODtFICAllOHS OF IHll MODUCT. 

IF INTEllFERENCI "'108LEMS DO OCCUR. PLEASE COPISUU THE SYSTEM 
EQUtPMEPll DWNEM S MAPIUAl FOR SUGGESllONS S<*l OI THESE INCi.UDE 
llELOCATIOPI OF THE COMPUTER SYSTEM AWAY FROM THE IELEVISIOPI Oii RADIO. 
fllACINQ THE COUl'UTER AC POWER COPIPIECTIOPI OPI APIOTl<ER CIACUIT OR 
OUTLET. OR USING IHllLOID 91TEllCOPIPIEC1IPICI CAILI OPI l'Elll'HEAALI. 

Doc. No. n ·OOIJOS 
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Installation Instructions 
This section contains instructions for installation or the 
WDIOO:?S-WX:? tS-WX:?J board. tr 1he disk driwls) arc 
being installed internally. ii is bcsl 10 locale the S-WX2 
Controller Board in the closest available expansion slot. 

CAUTION 
Handle the controller board by the ends or the 
board. Some or the chips are static sensitive and 
damage may occur If the board is Incorrectly 
handled. 

At this lime. veriry 1ha1 the juml"!r sellings on the conrrul­
ler board are com:cl. Re for 10 pages 9 and 10 of this docu­
ment for information on the jumper sellings. 

Next. remove the blank e~pansion slot bracket. Put the 
brndct away and ~a11c ii for possible futun: u~c. The snew 
will be used to hold 1he new conrrollcr board in plaL·c. 
Connect the 34-pin 1 wide control cable I connector to JI on 
1he S-WX:? board. Make sure 1ha1 Pin I of 1he cable con­
nector goes 10 Pin I on the controller board. Pin I ol the 
cable connector is 1 ypically located on the color coded side 
or lhe cable. 

Connect lhe 20-pin (data cable) lo J2 <Drive 0 Dala Con· 
neclorl on the controller board. Make sure th;il Pin I on the 
cable is connected to Pin I on the controller board. 
If a second dri,•e is being installed, connect the Drive I 
dat;i cable to J3 likewise. 

Al this time. also verify that the disk drive(s) is properly 
installed. This includes correct placement of drive select 
jumpers and drive terminator installation. Refer to the disk 
drive installation manual for forther instructions. DO 
NOT USE THE RADIAL SELECT OPTION. 

Install the controller board into the expansion slot. Make 
sure that the board is seated properly by pressing down on 
both ends of the board. Secure the board with the bracket 
screw. 

CAUTION 
When routing the cables, be careful nol lo pinch 
them. Cables must not gel caught between lh1! 
cover and the hourds nor should lhey ohslruct 
811)' uir flow path from runs or \'CHIS, 

Install lhe disk drive(s) per manufacturer's instructions. 

Standard BIOS ROM Format Instructions 
The following procedures arc a complete set of instructions 
for formalling one or two disk drives when using a 
WDI002S-WX2 Controller Board with a standard BIOS 
ROM. (PIN 62-0000 42-ux). 

Running the DEBUG Utility 
The DEBUG Utility is used lo initiate the S-WX2 format 
program to physically format the drive. During execution, 
the user is prompted to define the interleave factor. Please 
refer to the DOS operating manual for detailed instructions 
reganlinl! this utility. 

Step Instructions 
l. At the A>.promp1. load and run lhc: DOS debug u1ili1y 

by typing DE.BUG followed hy a RETURN. "CR" 
stands for carriage return or ENT~R. 

A> ormUG CK 
The nexl step changes the drive address and sector int'cr­
lcave factor. If not modified. lhe drive number will default 
111 Oil am.I the interleave factor wi II default to three. Proceed 
with step 2if1here arc two hard disk drives configured into 
the system and/or the desired interleave faclor is 10 be other 

.• than three. tr neither applies, go directly to s1ep 3. 
2. At the debug prompt, type the following line 10 set the 

larget drive number and interleave factor. The debul! 
prompt is the hyphen " -'". 

• rax CR 
CPU response: 
AX llOOll 

=-
Al the colon prompt. enter drive number and inter­
leave factor in hexidecimal followed by a RETURN. 

xxyy CR 
Where: llX = the relative drive number 

yy ... the interleave factor 
NOTE: Relative Drive C: .., 00, Relative Drive D: = 
01. An interleave factor of 03 is standard. If 
formatting two drives, this operation must be run 
twice; fim with the relalive drive number .. 00 and 
again with ii = 01. 

J. At the debug prompt, initiate the S-\VX2 format pro­
gram by typing in lhe following command line. 

·g=c800:5 CR 

2 

The S-WX2 formal program will display tht: 
following: 
WXJ Formal Rnhlon 7.0 1C1 Copyri1h1 \\'nlrrn Di1ilal Corp. 
1915 

CAHI • RrlallH drht n11mhrr 18°71 
IA.LI • lnlrrlnH fmclor tS is 11.adard1 

Prns "Y" to bqln rormalllnc driwt XX •llh lnlrrlrau n· 

CAUTION 
Before responding, please remember lhat all 
data on the target drive will be lost during execu· 
lion or the formal program. Hil any other key lo 
abort the rornial program und save lhe data. 

4. Press "Y" followed by a RETURN to begin formatting 
the drive. 

Y CR 
System responses: 
If any key other 1han "Y" is typed. the program 
"displays the following message and returns the opcra-
1or 10 DOS. 

CPU response: 
Nollll•1 ..... k 
A> 

If "Y" is typed, rormauing is initiated. The formal 
program can take up to five minutes. If there are no 
resulting errors. the program displa~·s the following 
messuge and relurns the operator to DOS. 
CPU response: 
Format Suc:ceurul 
A> 

tr an error occurs while formaning. the program will 
immediately lerminate, display the following error 
message, and return the operator to DOS. XX is the 
hexidecimal S-WX2 BIOS completion code. Refer 10 
page 8. 

CPU response: 
Error •••• c.nplcllon codr XX 
A> 

tr a second drive is lo be formalled. repeat steps I 
through S with lhe relalive drive number equal to 0 I. 
Otherwise, continue with s1ep S. 

5. Load and execute 1he FDISK and FOR~tAT utilities. 
Rerer 10 your DOS manual for more information on 
FDISK and FORMAT. 

3 
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Auto-Config Option 
This section con1ains ins1ruc:1ions for pcrforminf the low 
level or physical formal or one or IWO STS061ST412 
Winchester disk drives when using Western Digital's 
WDI002S-WX:? controller board. an Au1u-Config BIOS 
ROM. and its resident Autu-Config software. (PIN 
62-UOOO 43-xxx). 

Auto-Conrig has rour formauing options as follows: 
I. Formal one or two physical drlve(sl by en· 
terlng the drh·e parameters und bad track lli;t via 
the keyhttard. 

2. •·urmat one physical drive as two virtual 
drives by entering the drive parameters, cylin­
der parlll.._n values, and bad track list via the 
keyboard. 

l. Format one or two physical drlvecsl by 11slng 
the drive tables selected by SWI. The bad track 
list Is entered \'la the keyboard. 

"'· Formal one physical drive a1 two virtual 
drl\'es by using the drive tables. Virtual cylinder 
parllllon values and bad track ll•t areentend via 
the keyboard. 

Drive Parameten •' 

Drive paramcten that have tu be established during the 
format procedun: include 1he m.iximum number •Jf c)·lin­
ders, maximum number of heads. cylinder for reduced 
write cunent, cylinder fur write prccompensutinn, error 
burst lenglh. anJ CCB option byle - step rate. 

Auto-Con fig !iUpports keyboard entry ur lhese paramclcrs. 
II also supports the pn:·prugrammed drive table entry or 
paramelers. 

A single jumper chooses between keyboard entry or the use 
or drive tables. The ability to enter confi1ur11ion 
information rrom the keyboard may be disabled by placin& 
ajumperon SW1-S of the controller board. If disabled. the 
drive tables arc selectrd by SWl-1 to SWl-4. Sec page 9. 

Virtual Formutllna 
Aulo-Config 5Uppotts vlnual drive formaning. Virtual 
drive formaning is a method by which one physic• I dri ;e is 
5plit inlo two logical or virtual drh•es. The virtual drives 
arc referenced as Drive C: anJ Dri'1e D:. 

Currc~t versions or DOS allC1W no more than 32 megabytes 
per drive. Therefore. a 40 megabyte driv~ mav he~ divided 
into two virtual drives using the vinual option. The 
(ollowing table provides an example of how to calculate 
total drive capacity and establish virtual param&:ters. 

J 

The capacity of a drive can be easily calculalcd as follows: 

Capacity• 

(#Cyl.H#lleadsl(#Sectorsfl'rackltSedur Size In Oytnl 

Uadrivc has 612 cylinders, 8 heads. 17 seciors rcrtrackand 
a 512 by1e sector size. then calculate the log1c11l splil as 
follows: 

Total capacity = 42,614,7114 bytes llr 

C612HBll1711512l 

Tu 5plil lhe llrive i1110 2 k1i.:ic11I drivc5111" JIJand Ill nic[!ahy1e~ 
each or X and Y resp..-c1ivcly. do lhe following calculations. 

Becuuse IX )(heads)( scclors/track It sector size I 
• JO 111cg11by1es. 

Note: I mcgabyle • 20"' bytes • 1.048.576 byres. 

X • IJl,.157.28011CIHl11(5121 

X • 451.I • 451 c:yllndcn 

Nute: Round X down 10 1hc nearest whole numlM:r. 

Since Y • Total capacity - X 

Y • 612 - 451 or 161 
The spllt • 451 161 

Logical 1'~ormat Calculation 
Ir lhis option is chosen. a second physical drive may not be 
installed on the S-WX2 since DOS will only support 1wo 
drives. The ability to virtually conn,urc a drive may be 
disabled by placing a jumper on SWl-6 (pul!e 9). 

Low Level Formal 
The low level format is run just once on a drive that is 10 be 

' virtually configured. However, the DOS FOISK and 
FORMAT utilities must be run on both logical drives. 

Ir two physical drives arc to be formaued, the low level 
format is run on each drive. As before, the DOS FDISK and 
FORMAT utilities arc rWI on each drive. 

Auto-Connie F11rmulllng Procedures 
The •··ll••winl! instruction!I contain a detailed step hy step 
descrip1ion or the actions required lo execute the Auto­
Conl"ig procedures. 

Step lnslructlons 
I. Verify jumper sellings. Refer to paJ:!e!I 9 and 10. 

•n•I execute the debug utility. 

J. Al the debur prumpl. initiate the S-WX2 formal pro· 
gram by typing the following command lini:. The 
debug prompt is the hyphen"-". 

·g = c800:5 CR 

4. The S-WX2 format program will display the following 
message: 
\VXl Fnrmal Rf\lslon T.8 ICI Cupyrlahl Wes1ern Dl1ilal Corp. 
1915 
K11 In drh1 nn and h11erlH•111 rutlo•u: d II •hrrt 

d • rtlall•e nn ID·ll 
II • lnltrle1•1 racl•ir 11·1111 

Enter d and ii i.cparalcd by a space and fullo1.1.cd with a 
RETURN. 

EXAMPLE: 
0 ltl CR 

NOTE: Drive C: • 0, Drive 0: • I. An interleave 
faclor or 3 is standard. If furmalling two drh·es. this 
option must be run twice: once with d "' 0 and again 

' with d = I. 

5. The rullowinl! message will be displayed. 
Key In disk char1el1rl1llcs 11 rollow1: CCC h rrr ppp ft DO •hire 
ccc • total number ot Cfllndtn 11..a dlci111 
II • nun1bu ot heads 11·2 dl111t11 
rrr • 11art1n11 r1duc:1d write c)·llndtr fl·.& dl1lt11 
PPP • •rile precomp cylinder 11-1 dl1l111 
ft • m11 cornclahlt errnr bunt len1th 11·2 dl1l111 
oo • CCU option b)lt U hu dl1it1 

Enter each value separated by a space and follow the 
complete enlry with a ReTURN. 

EXAMPLE: 
JU6 4 128 128 11 SCR 

6. CPU response: 
An, ... •lrtu1lly canR1urln1 the drln - Ans•tr \'IN 

Enter a "Y" and RETURN for yes or "N" and RE· 
TURN fur no. 

VCR or N CK 

7. Ir Yes, the following message is displayed. 
Key In drtual drl•1 1111 Hsi 11 nn ••• 
where nn • •lrtual drlv1 1l&e II-I dlcll•I 

Enlcr two cylinllcr numhcrs. scpararcd by a space and 
followed by a RETURN. See page 5. 

NOTE: The sum nr thc~e two numbers cannot exceed 
the maximum number or available cylinde~. 



EXAMPLE: 
153 153CR 

If no. continue to next step. 

,. 

8. The following message will be displayed. 
Preu "7" to beat• formattl•1 drln d wllh l11terle1we II. 

NOTE: d • relative drive number and ii • interleave 
factor. 

Type "Y" followed by a RETURN. 

Y CR 

9. System responses: 

If any key other than "Y" is typed. the program 
displays the following message and returns the opera· 
tor lo DOS. 

CPU response: . 
N.llllns dalle nit - nt•rnl111 to 1111•• ••• 
A> 

If an error occurs while formatting. the program wU. 
Immediately terminate. display the following error 
message. and return the operator to DOS. XX is the 
hexidecimal S-WX2 BIOS completion code. Sec pa~c 
8. 

CPU response: 
Emir •••• _,... ... code xx 
A> 

If "Y'' ls typed. formatting is initiated. If there are no 
resulting errors, the program displays the following 
message. 

CPU response: 
De JH w111t to for1111t bid tncb - 1111wer YIN 

The user should type "Y" and 1 RETURN for yes; "N" 
and a RETURN for no. 

Y CR or N CR 

The user is prompted to enter, via the keyboard, 1 bad 
track list. This list should be provided by the drive 
manufacturer. However, due to DOS limitations. this 
procedure is not recommended. 

Because of the logical addressing used by DOS, mark­
ing an entire track bad will result in more than one log­
ical address being marked bad. As DOS can only 
accept a limited number of defects, a drive with execs- ' 
sive media defects may cause the FORMAT program 
to terminate with an error. The displayed error is typi­
cally, "TRACK 00 BAD • DRIVE UNUSABLE." 

As a recommended alternative, execution of the DOS 
utility program FORMAT should correctly locate and 
deallocate all media defects. 

10. If yes, the following message is displayed. 
Ke,. la bid tnck lllt 11 follOWI: ccc II • • • ......... 
ccc • bid tnck qllnder na (1-4 dltllll 
h • bod tr1ek held aumber(l-2 dltllll 

Type is the cylinder and head numbers for the bad 
tracks. separate them with spaces, and follow with a 
RETURN. 

EXAMPLE: 
160 I 161 I 304 3 223 4 223 1 CR 

The bad track message will be displayed again. To 
terminate bad track entry, type "N" followed by a 
RETURN. 

N CR 
II. The following message is displayed. 

Format Succeuful - Returnln1 to 1111em 

If a second drive is lo be formatted, repeal steps 2 through 
12 with d • 01. Otherwise, continue with step 12. 

12. Load and Execute the FDISK and FORMAT UTILI· 
TIES. Refer to your DOS Manual for further 
information on these utilities. 

CODES 

01 
01 
04. 

05 
07 
09 

OB 
10 
II 
20 
40 

80 

BB 
Ff 

COMPLETION 
CODE SUMMARY 

Bad Command 
Addn:ss Mark Not Found 
SectOI' Not Found 
Reset Failed 
Set Paramelen Failed 
Allempt 10 OMA Across 64K Boundary 
Bad Trock 
Uncorm:lable 0111 Error 
ECC Error Corm:1ed 
Controller F1Hurc 
Seek F1ilurc 
Time·OUI 

Undefined Error 
Read S111us Failed 

X2 Error Codes 

a. 
::e 
0 tJ 
c,i :s: 
111 m 
m 
0. 

:Q 
Ill c z 
:3 
>-
tJ 

!! 
< 
lal = c 

Ill >-
~E 
:q~ 
m< e :.J .. 

I 

• i 
lal Cl! 

> 
; '"' c, 

i 
... 
I 

~i ;_ 
c, 

~ 

~~ -· Ill~ 

;:; 
§~ 

..,.., 
£~ 00"" -~ 
J! 

~~ ~J = !! <o 
z 

... N ... 
~ :c :c :c 

.. N .. • 

Ill Ill Ill Ill 
~ ~ ~ ~ 

I I = r:: E o._ ,g 
u "O • - : >. u c: .! .0 - ~ 

" 0 -0 -; "O ~ .c 
.!:!-~ .£ - QC 

Cl! ... -;; ·= ~ ] = l t;; a. u -"' ... . !: -S E c: 
t ~ "'·- " .~ ·- ~"' c. Clo. .. c: ... 8. E t 8.·- 0 

Q, u 
E .:; ~ ~ 1i ·~ :I 

.... i: 8. . ..., .... 
I ·= c.. 0 0 II 

c 0 z IU .. 
Q -8 >. I c. ~ llJ ·- - e j en eo !! 

~ 0 ·= .:! ~ .. qr~ Cl,, l< 
u c: c: 0 ~ 

~ = ~ 52 
"' 
••• ••••• . w 

~ 
. 

~ ~ 
z 
~ ••• ••••• 

w z w • 
§ ~ 

z 
~ ~ 

w w • 
~ ~ 

z z 
~ ~ 0 

:E :E :E :E 
~~~ 0 

a: g 
~ ~ ~ ~ ·= 
--- - Cl. 
CD ~ CD .~ CD c;. 
~ ~ ll ~)L:: 

~ -a1n1_ -aa 
!< H e ~ .. ~ . 

lil ~ lil = ti u u ·- Cl :s a:ci:a:>a:< 

w z w • 
~ 

Ill z 
~ ~ ~ 

~ zzz z 

~ ~ ~ !! ~ 
000 0 

. 0 - N .., 

z oa r-- .c II'\ 0 
~ I I I I 

1ii iii i 0 
"' Ill "' 

Ill a. 



J"G::O IBM-tyP..!, •·10-, KEY 

l!I ON 

DOFF 

• El [!] - Jump.,. optn 

• • a • Jump•r cloHd S.2s· DSDD FlOIUlY Drives Lay.Q.Y.L...S,peed_ Adjustment 

__ _. Th• following Doubl.-Sid•d, Doubl•-D•nsit'J Flopp'J Disk•tt• Driv. La1:1outs show various m~facturtrs drivts 
and how th.y should b• s•t up in tht IBM PC, ><T, AT ~d most IBM-compatibl• computtrs. Th• lo~tion of th• t•rminatin9 
resistor ~d driv• sel•ct jump•rin9 is shown. Th• Sp .. d Adjustm.nt is also shown on th.s• driv.s. To adjust th• spttd, 
run IBM Diagnostics, t.st 6 for diskett• driv.s, option 4 for th• Sp••d T.st. 'Whi,. th• t•st is running, it wm display 
what th• sp••d of th• driv• pnsentl1:1 is. Mak• th• adjustm•nt whil• this t.st is running. 
Tandon TH-100 (or 1Bt11abe'1)., CQC/MPI El!!iD. ldtnS. Jlo. BR881 A (or IBM label)_ 

C Full-Heig!lL Double-D.nsity_). C FuJJ-Hti9bL DoublrQ!Qsity_). 
View - Tol?J Back, Right Side: Y-w- Toe. Bac!c 

-----SpHd Adjustm.nt scnw 
~SERYOBoard 

~~~~I~ Sockets: 
:~:~:~=-~ ;.;.;.;.;., Terminating Resistor 
::::;:;:::::::::mm1·~orive Stltct Jumptr 

~~ ~ ~~~~lJl~~1;1= ~ j ~ l 
~;~;;:;::;:;nn;;;<:~ !f Rill~!!!~ m 

• 

CDC/MPI Eg!!iR· ldtnt. No. BR8B2A (or IBM label; 
C Full-H•iGh....L Doubl.-Dtnsity_). 

Yi•w - Toe .,!!s! 

CDC/HPI Modrl No. 52S (or IBM labrl). 
C Ful'l-HtigbL Doubl.-Dtnstty_). 

Yi•w - Toa . .IS, 

c2-Z/ 



IBM-tyu 
S.2s· DSHD FlOl!P-Y Dnves Lgyou-t 

I YR1 - SpHd Adjustm•nt Pot 

f>-j1YR2- SpHCI Adjustm•nt Pot 

~ Driv• Spindlo - No strobo pattorn. 



.JlfG3"9B KEY . m [!] _ Jump.,. op•n IBM 1°10-sa 

C1 ON •• a -Jump•r' cloHd s.2s· FlOP..P..Y Drives L8yout DOFF __ , ______ _ 

___ .,.J Th• following IBM S.25• FlopplJ Oisk•tt• Oriv.s •n m•nuf•ctund sp•c;f;c~TIIJ blJ ~d/or" for" IBM. Oth•r" dr"iv.s llllt 
shown h•r"• th~t m•IJ h•v• •n IBM l~b•l would b• •ith•r' T•ndon, CDC or" MPI. Th.s• dr'ivH pictur"td show th• pos;t;o 

1 th• t•nnin~tin9 r"Histor" ~nd driv• Hl•ct jump•r"in9. Th• SpHd Adjustm•nt is shown if th•n is on•. To •djust th• s~ •• 
r-un IBM Oi~9iiostics I tut 6 for' dislc•tt• dr"iVH I option 4 for' th• SpHd T .st. 'w'hil• th• tut is r'Unnin9 I ;t wm disp l~IJ 
wh~t th• spHd of th• driv. pnnntl~ is. M~lc• th• ~djustm•nt wMl• this t.st is r"unnin9. 

;3;:COOOO 
Vit'W - Bottom ,mn!..fil9ht Sidt : ~ "' : ~ ~ ~ 

;>.. , 1 YR1 - Spffd Adjustmont Pot 

- • ·, I Driv• Spindl• - No str"ob• pitt•r-n. 

YR 1 - Spffd Adjustm•nt Pot 



IBM PC,_IL-6:[ .-an 

3.s- FJouy Diskette Drtyes ( Double-S1deda Double-Denstty_l 

PCl><T lnt•rntl 3.s• Drivt 

Th• drivt should b• inst•ll•d H 

driv• B:, without• twrnWl1tin9 
rt1istor. 
Not•: Ttrmin1tin9 R.sistor c.an 
h • s...;tch block, 1n SYitch.s 
should b• off. 
CoM.ct tM drivt to th• mfdd,. 
COM.ctor of th• floppfil driv• 
e1bl•. Th• driv• wm now work 
!S driv. B : - COM•cting to th• 
IBM PC/)(T noppfil Disbtt• 
Controllw. 
v.nfv th•t th• PC/)(T 51i1sttm 
bord SYitch•s for int.mil 
41oppfi1 distc.tt• driv.s r• 

..,.,ct. For 2 drivtS, Switch 
. ·7 is off, 1-8 is on. 
Th• Driv. nffds • sp.c;11 · 
softww• instal11tion progrun. 
From th• A: prompt typ•: 
• 3SINST AL •. This progr!m 
wm 1utom1tic11ly erut•. 
CONF IG .SYS fit• w;th th• lin•: 
fD•vic.-\indskbio.sys I 

Th• only filtS th1t .,., 1ctu1n1i1 
nHd•d !rt: 

CCNFIG.SVS 
INDSICB IQ.SYS 

Vou must us. IBM Dos vws;on 
3.2 or highw. 

. . . . . . . . . . . ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . .... . . . . . . . . . .. 
·~. . . . . . . . . ;i L0r1v. 110 

(I r ; I) al L COMHtor ______ Cl _ _. Sm1n Pow., 

COMMtor 
PC/XT Covw Pltt• -

Poww Splittw C.at1- -

COM.ct th• Driv• 1/0 ConMCtor to tM 
IBM PC/XT F'loppfil Dislc•tt• Controllw. 
ConMCt th• Sm1n Poww CoM•ctor to th• 
Poww Sp littw C.at 1• ( through th• covw 
pl•t• on tM btck of th• PC/XT ). 

AT Ext•rnal 3.s· Qriv• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . ... . . . . 

Poww Splfttw 
c.a.t.---· 

Dr1v• 1/0 --­
Conn•ctor L,..__ ..... 

1~~t~~ 

..-----To Flit C1bl• 
---To Signal C1bl• 

,--To Poww 
E>ct.rnt1 ~:-i: .• .. ·.• ..... in.-•. ~.,.. Splfttw C1bl• 

Dislc•tt• : : : : ~:::: : ·: ·:: Exttrntl 
M1PtW ::;:;:;:; ;:;:;: Dnvt D•vic• 

:);~;~; n:~n COM.ctor 
................. 'mllllllmimillir-r 

CoMMt tlM Pow..- Splittw C.att. to OM of tnst1n tlM E>cttrntl Dislc•tt• M•tw in slot 6 
tlM distc.tt• driv• poww coMNtors .and• or 7. Unpklf tlM SfCJMl C.ab1- (J1) from. 
dfstc.tt• driv• poww c.abl• from tlM P.v.r AT Driv• Contron.r & p'1u9 ft into th• ri • 
supp"'. Do not chtna• w;tchtS on th• oowotor on tlM E>ctWMI Dislc•tt• Ad~t• 
IYsttm botrd. Cowot tlM-~t C.abM from t1w l•ft s;d• o, .11• 

Th• driv• nffcls ! spNt.1 softvr• ExtWM1 Dislc•tt• ~tw to J1 of th• IBM AT 
conflguntfon. Two flltS w• DMdM to Driv• Contron.r (whw• tlM Sfgn1l C1bl• w.s 
HctSs th• driv•: com.ct.ct). COMMt tlM Poww SpHttw C1bl• 

CONFIG.SYS to: 1) tM Extwntl Dfstc.tt• Ad~t.,., 2) on• of 
DRIVER.SYS th• disbtt• dnv• powH' com.ctors, .nd 

Th• CCNFIO.SYS fll• must htv• th• lfn•: J) OM of th• dislc•tt• driv. poww c~ltS from 
ID•vic.-\driv.,..StlS /D:2 /T:SO /S:9 /H:2j th• poww supp1fil. Do not ch1n9• th• IBM AT 

UH Dos J.2 or highw onl!il. 
~ 
A spNitl softYr• configur1tion is nHd•d to 
HC•SS tlw driv•. Thr•• ffl•s ... nMd•d: 

CONF'IG.SYS 
DRIVER.SYS 
E>CDSK8 IO.DRY 

TM CONFIG.SYS m. must htv. thtSt 2 1int1: 
D9v;o.- \•xdskbio.drv 

rP2-nopPfi1 
Driv• C.abt. 
Com.ct or .. f ... 1i ... l1' ... 1 ... 1 i_ll ... 1.:..11.:..1 !..:.: ..:.! ,.~ml ~=l .11~ ~r: ,. =~· 1 

D•v;o••\drivH'.s"s /D:2 /T:80 /S:9 /H:2 /C 
UH OS . or htghw on 1" . 

IBM AT Driv• Controllw -·· .. · :·:·: --· ::::: :~: COM•ct to mt.mil floppfil drivtS 
A : w B : , inc 1udin9 th• ::1': 
PC/><T lnttr"n113.s• FloRR,Y Driv•. 

COMMt to Driv• 110 Conn•ctor 
of tM PC/><T Ext•rntl :J.s• 
El!RP..Y Diskttt• Dnv•. 

... · ····· :·:·: ::::: 



IBM-tyge 
S.2s· FlOP..P..Y Drives Layout 

KEV • GI [!] • Jumper open 
El ON • • a · Jumper closed ""' _________ __. 
-

•~ foTiowinCJ Floppy Diskette Drive uyouts show v~ous manufacturers drives and how they should be set up in •IBM PC, XT, AT md most IBM-compatible computers. The loc•tion of the Termin•tinCJ Resistor md Drive S•lect Jumper 'is shown. Then 'is no •djustment for spHd. · 

E,yjitsu Hodeol H25531C 038 
£ Ha lf-Htigb!,.lii9h-Density .l 

Vitw -To~ Back, Left Side: 
Drivt 

~ Stltct 

I~~~~~~~~~ rn fl~ Tif ~=~~tor 
Jumpers 

Hitsumi Eleoc. Co. Hodeol 0503 
! Half-Heigb!, Double-Density_). 

Drive A: 

.JIJli3"BB 
B·3t•8B 

-... 



KEY C!I!J - Jump..- op•n 
B ON ic:ml - Jump..- c loHd 

~gnte Technology.~ 
Ftxed Dtsk Drives 

.J1'G3'BB 
1•Z1·BB 

0 OFF J--------
ST 412/ST506 lnterfnce ~rives: 

Th• ST412/S~06 lnt•rfac• Driv.s hav• two cv-d •d9• COMKtors. On• is 
for th• Dab ~bl• ( 34-pin) and th• oth•r is for th• Signal Cabl• ( 20-pin ). 
ThtS• drivts UH •ith•r MFM Encoding at 5.0 m.9abits P•r" SKOnd, or RLL 
(Run L•n9th Limit•d - 2,7) Encoding at 7.5 m•9abits p.r SKond. 
UH only MFM controll•rs with MFM hv-d disk driv.s. 
UH onllJ RLL controllws with RLL hard disk driv.s. 
RLL drins, •xc•pt for .arllJ mod•ls of th• ST-238, havt a t.tt..- • R • 
appMd~ to th• mod•l numbw. 

'Writ• PrKomp.nsation - for optimum p•rlonnanc•, provid• writ• 
pr•comp.nntion on th• driv.s u follows: 
ST-213, ST-225 Cylind•r 300 to 614 
ST-4038 C1Jlind•r 300 to 732 
Som• controTI•rs pro-rid• a d•fault pr•comp•nntion ntting from CIJlind•r 
256. Th• abov• m.ntion~ driv.s will P•rlorm ad•quat•ly at this d•fault. 

Drivt S•l•ct Jump•rs and Driv• ~bl.s: 
• C • Drivt Configuration: 

- If you hav• a htist~ cabl•, confl9un th• driv• as driv• nt.ct 2. 
- If you hav. straight cabl•, configur• th• driv• u driv. s.t.ct 1. 

• D .. Driv• C.,nfiguration: 
- Conflgur• th• drivt u driv• nlKt 2. 

Physical Driv• S•lKt 1 
"PP')N­
cncn<1>Cn 
0000 m 

Physi~l Drivt S•l•ct 2 
..PP')N­
Cl>CI) (/) (/) 
QQOQ 

m 
SCSI lnterf&ce Drives: 

Sugat• int•Tiig•nt drivu hav• an onboard controll•r which supports th• 
SCSI int•rf~c• as d•fin•d in th• ANSI X3T92/82-2 docum•nt. Th• drins 
ar• d.signat~ by a l•tt•r • N • app•nd•d to th• mod• 1 numbw. 

S1i1st•m coM.ction is 'ri• • 50-pin coM.ctor. Th• SCSI ~drus jump•rs 
ar• locat•d adj•c•nt to th• 50-pin, SCSI int•rfac• conn.ctor. 

Som• syst•m buss.s r.quir• p~ty bit ch.eking. Most drivu h•vt 
an additional hto jumpw pins to .nabt. p~ty. Th.y ar• locat•d with 
th• SCSI addrtSS jump•r pins. 

MFM/RLL 3.5'" Control Asnmbly_ 
Back, Bottom vi•'-' of driv• 

~1--..-;--
• • DS4 
• • DS3 
• • DS2 
• • DS1 

T •rminating RHistor 
MFM/RLL S.2s• Half-H•ight Control Assy_eg 

Back, Bottom vi•w of driv• L lt.1\ ~ "PP')N-Q (1)(1)(1)(1) 
OQOQ : .. ~ ....... . 

c::::::: T •rminating RHistor 

MFM/RLL S.2s· Full-Heo;ght Control Assy~ 
Back, Bottom vi•'-' of driv• 

SCSI 3.5· Control Assy PCB 
Back, Bottom vi•'-' of driv• 

T•rminating 
RHistor Packs 

PN421 

R•sistor Twmin•tion Packs - If !Jou ar• instamng a sin9l• drivt, th• 
r•sistor t•nnin•tion packs must ,..,,,.in inst•ll~. 'Kh•n installing 
nsistor P•cks, not• th•t pin-1 is d.si9n.t•d by •dot or num..-•1 on• 
on th• p~k. A squar• p~ on th• board indicatu pin-1 at~ 
ruistor pack socbt. 
- lf1:i1ou ar• insblling hto or mon drins, r•movt th• nsistor packs 
on •11 bu.t th• lut drivt in th• ch•in. 

SCSI ID 

0 
421 SCSI ID 4 2 1 

ffiffil --;-u 
SCSI ID Jump.rs - •11 SCSI d.victS must h•v• an SCSI ID numbw in 
th• chain. TM computw is normally SCSI ID numb•r 0. It is •lri9ht 
for th• drivt to b• any oth•r numbw, u long as it is not b•ing us~ 
b\il anoth•r d•vic• in th• chain. 

2 

3 

. 
lffil s 

ffilB 6 

ffil) 7 

H 
P - Parity 

Jump tr 

llffi 
N - Not 

CoM•ct•d 

RI ~-



Everex Systems . ..!.n£... KEV c::EJ - J\imti•r open 
•ON !cm! - Jump.,. closH Fixed Q.:Jsk Controllers - EV-392 & RLL Half-Card 
0 OFF _J-------

EV-392 Hord Disk Controller 

~ EV-390 Hu-d Disk ControTiw is for IBM PC, XT 
""1tf P• comput•rs. It .aTio'WS tlM us. of OM or t'#o 
ST-506 t1Jp• industnJ standU"d 'Winch.stw flx•d 
disk drives th.at¥• RLL (2,7) •ncoding qu.aliff•d • 

. 'it'1, 'it'2 - 2-1 - NORMAL 
2-3 - F.actory T.st On1'j 

'it'3 - ·ClosH - BIOS ROM en•tH 
Open - • • dis•lH 

'it'4 - 2-3 - D•vic• Addnss 320H ( D•f.ault ) 
2-1 - • • 324H 

'it'6 - 2-3 - R•ducH 'it'rit• Current ( 8 hHds ) 
2~1 - Hud S•lect 3' 16 hHds) 

DR IYE SELECT TYPE JUMPERS 
Jump•rs Sl-1 through Sl-4 
.,.. for Hl•ctin9 th• hU"d disk 
drive typ• b•ing UStd 'Wtth th• 
c:ontrollw. Us. the tul• .at 
th• right for Stlecting th• 
prop•r drive t1j P•· 

M.anuf~turw Mod•I MB Hods Cy lind•rs 

Jump•rs S 1-5 through S 1-8 
u-• rcstrnd for BIOS ROM. 

, \I should .all b• l•ft OPEN. 

T•ndon 
Y•rt•x 
Pri¥n 
MiniScnb• 
MicroSci•nc• 
Su9•t• 

TM755 65.3 
Y150 65.3 
Y170 92.0 
3425 32.6 
HH725 32.6 
ST238R 32.6 

s 981 
s 981 
7 987 
4 612 
4 612 
4 615 

Option .,_QP.tion 

A 
A Drive 1 

B 
c Drive 2 c 
D 

,..,1'i»,. th.at Evw•>e g•ts its hu-d disk controll•rs from oth•r m.nuf•cturtrs •nd instills its own EPROMs. 

RLL Half-Card Controller 
Th• Evtrtx RLL H.alf-CU"d Hu-d Disk Driv• Controll•r is .,.. 
occuion.al substitut• for th• EV-392. It is only to b• usff 
'With th• Sug.at• ST-238R h.-d disk drin. 

W'3-ClosH- BIOS ROM tnulH 
Op•n - • disu lH 

W4 - 2-3 - D•vic• Addrtss 320H ( Dtf.ault ) 
1-2 - 324H 

W6 - 2-3 - R•dUcff Writt Currtnt ( 8 ht.ads ) 
2-1 - Hud S•l•ct 3 ( 16 hHds) 

W'S- 2-3 - St.ind.-d F•ctory S•ttin9 
1-2 - Speci.al stttin9 for Origin.al 

Equipment Minuf.acturtrs 

A B c D 
34 34 34 34 

U IBSl IB Hill 
1 2 1 2 1 2 1 2 

[I) ffi81 IH Hill 

Not• th•t Evenx 9•ts its hU"d disk 
contron.,.s from othw m.anuf.actunrs 
•nd inst.alls its o"Wn EPROMs. 

this controll•r is munt to us. only ti\• St•9•t• ST-238R C RLL) 
h•rd disk drive. It c.an •ccus 1 or 2 of thtSt drivts. 

-. ..--.. 
.. 



Everex Systems • .!n.J;... KEY c::El - Jump.r open 

B ON l§iJ - Jump..- clos•d Fixed Dtsk Controllers - EV-390 & EV-391 

0 OFF----------J EV-390 Hord Disk/Flogp_y Disk Controller 

. Th• EV-390 Hard Disk/FlopP'J Disk ControTI•r' is for' IBM 
PC, XT typ• comput..-s. It allo'WS tlw us• of on• or t'Wo 
ST412/506 typ• tndustnj sUl\dar'd 'W'inch.st..- fbcM disk 
drins using MFM .ncoding, and 1 or 2 floppy disk drins. 

Th• s.ttincJs on tlw drawiftt w• for 1 hard disk ( no 2nd 
driv• ) , and h clrin typ. u 615 cylincl•r'S and 4 hHds, 
such u th• SH9at• ST-22S. 

Ruel G•n•r'al Information b•lo'W for' drin typ• 
Hl•ct s•tt'ings and convnon info about th• boards. 

EY-391 Hord Disk Controller 

Th• EV-391 Hwd Disk ControD•r' is for' IBM PC, XT 
typ• comput..-s. It aTio'Ws tM us• of on• or t'Wo 
STS06/ST412 typ• industry standard vU\ch•sttr 
fix•d disk drfns using MFM .ncod'in9. 

'ii1 I 'ii2 - 2-1 - NORMAL 
2-3 - Factor'J Tfft Only 

'ii3 - ClosM- BIOS ROM enabt.d 
Op•n - • • disablM 

'ii4 - 2-3 - D•vic• Addrffs 320H ( D•fautt ) 
2-1 - • 324H 

1'1f6 - 2-3 - R.cluc.ct 'iiritt Current ( 8 hHds ) 
2-1 - HHd S•l•ct 3 ( t 6 hHds) 

Rud G•n•r'al Information btlo'W for drin typ• 
Stl•ct nttin9s .and common info about th• bHrds. 

Th• nttin9s on th• dra"Win9 ar• for 1 hard disk ( no 2nd drin ) , 
.and th• drin ty p• .as 615 cy lind•rs, 4 huds - such .as th• 
SHgatt ST-225. 

EV-390 and EV-39t G•n•ral Information i 
Jump•rs S1 -1 throuCJh St -4 an for DR IVE SELECT TYPE JUMPERS Evtrtx EPROMs 

s•l•cting tht hard disk drivt typ• bting Manufactur..- Mod•I MB Huels Cy lindtrs 3.92A 3.93 3.94 3.95 3.96 3.97 

ustd 'With th• contron..-. Us. th• tabl• Micnpo tis 1333A 44.S 5 1024 A 
at tht right .and btlo'W for s•l~tin9 th• Mfcropolis 1335 7t.3 8 1024 a 
prap•r driv• typ•. MfcroScienc• 612 10.3 4 306 ... ... A 

... a c D MfniScrib• 3650 42.2 ' 809 A 

4Hffi 4~ 4~ 4111 MiniScrib• 6085 7t .3 8 1024 B 
Drivt 1 3 • • 3 m:I 3 • • 3 m:1 NEC 5146 42.8 8 615 B 8 

Sugatt ST213 10.7 2 615 B B B 

2Hffi 2~ 2~ 2111 Sugatt ST225 2t.4 4 615 c c c c c c Orin 2 I • • 1 Im 1 • • I r:m 
Sugatt ST251 42.8 ' 820 D D 

Jump•rs S1-5 through St-8 art Sugat• ST4026 21.4 4 615 c c c c c c 
l"'tStrvtd for' BIOS ROM. Th_.. should Sugatt ST4038 31.9 s 733 D D D 

all b• 1•ft OPEN. SHgatt ST4051 42.5 5 977 D• D D 
SHgatt ST4096 80.2 9 1024 ... 

Nott that Ennx g•ts its hard d;sk 
• Tht ST4051 'Will hav. a form~tt•d cap~city of 31 .9 MB vhtn using th• D op•' -.:... · 

· controll•rs from oth..- m.anufactunn 
_.,1~nd installs its o'Wn EPROMs. 

with th• 3.92A EPROM. 



!:!I!] - Jumper op•n 

lc.::11 - Jump•r clos•d 

Th• OTC 5150CRH fix•d disk drive controTier is for IBM PC, 
XT typ• comput•rs. It is abl• to control on• or two ST-506/ 
4t2 typ• industry st~d~d 3.S• or 525• 'Winchest•r disk 
drives using MFM •ncoding. Th• op•nting syst•m must b• 
ISM Dos V•rsion 2.0 or ~ttr C or compatibl• Dos). Makt · 
not• of th• ROM BIOS on tht controTI•r; it must h.av• .a 
·cxoxxx• numb•r on it. DTC sells its h~d disk controll•rs 
to other comp.anies that us• th•ir own EPROM, that may 
totally chang• th• settings for th• bo~d. 

W2 PROM ADDRESS Jump•r; 
PROM 

Disab ltd CSOO CAOO 0800 F400 W6 - Drive Select Jump•r: 

.J"G3"88 
B•30·BB 

'ffiB• 6 1· 2 •• 5 •• Ii. 1:1 Not• th.at tht settings belo'W include information for the first and second fixed 

3 • • 4 cm 
cm 
cm 

Wt BIOS ROM S•leet Jump•r: 
SK ROM 16K ROM 
!cml·I t•1cm! 
123 123 

W4/'v13 OMA ChanMl S•lect Jumper; 

1 .~c:al 1C: •I W4 - 1 ,2 - DREQ3 
..- 11 321 W3-3,2".'DACK3 

"mlt•I l·ICKJI W4-3,2-DREQt 
~ 2 1 3 2 1 'vf3 - 1 ,2 - DACK1 

W5 lntPP"nI?.t Selt>eiion Jumper: 
IRO 5 IRO 2 

lcmj ·I I· 1cicl 
321 321 

Vf7 Primary /Secondan,1.f2!:! 
AddP"PSS Jum2er: 

!cml Primary - 320 to 323 H•x 

8::1 Secondary - 324 to 327 H•x 

~ 
Th• cables with these controlltrs 

ar• flat ribbon cables with no twist 
in the 34 Pin Data Cabl•. Th• drive 
select is determin•d by th• driv•. 
Fol'"m01tting~ 

A hard driv• can be formatted using 
the IBM Dos "DEBUG• program. At th• 
• - " prompt, ty P• " g=c800 :5 •. Tht 
best interleave for this controll•r is 3. 
A drin tabl• will appear. If all th• W6 
Jump•rs are "off9 you 'Will need to 
- ·,ct the proper driv• typ•, or run 
.._.if: FORMAT. Aft•r formatting, run 
th• Dos• FDISK •and• FORMAT• 
·ommands. 

- disk drives. If there is only one fixed disk installed with this board, set jumpers 
t I 2 1 5 and 6 an Op•n, Or "off9. 

Orivt> TyP.,t ~pacity ~ ~~ 1st 01'"ive 2nd DP"ive 
0: SHgate ST-225 20MB 4 612 3~7~ 11c:ml s!cm 

Tandon-262 4 cm Blem 21cm 61cm 

t: S•agatt ST-4038 32MB 5 733 3~7~ 1 ~ siEiii 4 cm Blem 2 cm &lcm 
2: MiniScribe-3425 20MB 4 612 3~7~ 11cml 5lcm 

MicroSciene.-725 4 • • B cm 2 •I• 6 ICJC 

3: Sugat• ST-212 tO MB 4 306 
3tffi) 7~ 1 ffiB s!c:c Seagate ST-412 4 • • B cm 2 •• 6 lt:m 

4: Priam V1SO 43MB s 987 3~7~ 1 ~ 51iii 41cm a cm 2 cm 6 £!9. 
S: Priam V170 60MB 7 987 3~7~ 1~5~ 4cm Bcm 2 cm 6 £!9. 
6: Sugat• ST-425 20MB 8 306 3~7~ 1~5~ 4 • • a cm 2 .. 6 CJC 

7: Tandon-362 20M~ 4 615 
31ffi 7~ 1 ffiB 5~ Seaoat• ST-138 4 • • B cm 2 • • 6 cm 

8: Seagate ST-4051 42MB 5 977 3f;l7~ l~S~ Tandon-755 4 cm B • • 2 cm 6 • • 
9: S•agate ST-251 42MB 6 820 3~7~ 1~5~ 4 cm a • • 2 cm 6 • • 
10: Seagate ST-213 IOMB 2 612 3~7~ l~S~ MiniScrib• 3012/3212 4 • • 8 •• 2 • • 6 •• 

t t : Tandon-703 5 695 
3lffi 7~ I tffij S~ 4 • • 8 •• 2 • • 6 •• 

12: Maxtor-1 OBS 71 MB a 1024 3~ 7ffiB 1~5ffi 4 cm B • • 2 cm 6 • • 
13: Seagate ST-4096 BOMB 9 1024 

3w 7ffiB 1 ~ sffi 4 cm 8 • • 2 cm 6 • • 
14: Okidata OKl-540 33MB 6 640 3~ 7ffi:B 1~58f 4 • • B •• 2 • • 6 •• 

15: Auto-Configuration 
3 HE 7 ffiB 1 ffiB 5ffi ( Factory S•tting ) 4 • • 8 •• 2 • • 6 •• 

·. 
.• 



Data Technal agy Car;1. .JlfG3"9t 
8·30·lilE KEY G:J::] • Jump•r" op•n 

El ON . lam! - Jump•,. closed 
·-. DOFF J-------- 51 SOCI /CX Fixed Disk Cantrall ers 

Th• OTC 51 SOCI and St SOCX ar"• f"lX•d disk dr"iv• 
controll•r"s for" IBM PC, XT typ• comput•r"S. Th•y 
allow th• use of on• or" t"Wo STS06/ST 412 typ• 
industry standard "Winch.st•,. fix•d disk drives 
using MFM •ncoding. Th• op•nting syst•m must b• 
IBM Dos V•r"sion 2.0 or" lat•r" ( or compatibl• Dos). · · 
Mak• not• of th• PROM on th• controll•r, it must 
hav• th• numb•r"S BXDxx. OTC sells its hard disk 
controll•r"S to oth•r" companies that us• th•ir o"Wn 
PROM, that may totally chang• th• settings for th• 
boar"d. Also not• that th• S'Witch•s and jump•r"s on 
th• board may b• install•d up-sid•-dovn. 

Driv• Select Switch; 'vi 1 /'v/2 Jumper" Setting!,; 
3-4 2-S 1·6 

L__, I ,....J PROM ADDRESS; 
Not• that th• settings b•low includ• infonnation for th• first and s•cond fix•d 

disk driv•. If th•r• is only on• f°lX•d disk install•d 'With this boal"'d, set S'Witches 

fHHH PROM Disabled 

*IHI: I: I caoo :0000 

ISH1SI 0000:0000 

IHISl'B oaoo:oooo 
IHISISI F400:0000 

1, 2, 5 and 6 as if th•r• is a stcond drive of th• sam• typ•. 
S'Witch S•ttinqs 
12345678 

EEi EE1 cm EE1 

Driv• 
Numb•r ~P.acity 

1 20MB 
2 
1 32MB 
2 

t 20MB 

Drive Typ• 
Heads !;,y .lin!!!!:::! Comments 

4 612 No Writ• PreComp 

s 733 

4 612 Writ• Pr•Comp aV ?S 

.. ,\ * Default s•tt;n9 
ED Em 

ED Em 
CD EEi 

CD Cl!I 

2 
1 

( Seagat• sr~· 
10 MB 4 306 J . 

-· Sector" Size; 

_) 

The S 1 SOCI and S 1 SOCX d•fautts 
to a sector" siz:• of 512 bytes p•r 
s.ctor. 

Port Address: 
Th• port addr.ss.s an fixtd at 

320 to 323 H•x. 

Cables: 
Nol"'many·, th• cables with then 

controll•rs u• flat ribbon cabl•s 
w;th no twist in th• 34 Pin Data 
Cab l•. This means that th• driv• 
sel•ct for driv. 1 and 2 must b• 
s.t as DSC for drive 1, and DS1 
for drive 2. 

F ormattinq~ 
A hard drivt can b• formatt•d using 

the IBM Dos .. DEBUG .. program. At 
the " - .. prompt, typ• .. g=c800 :S •. 
The b•st int•rl•av• to us. 'With this 
controller is 4. After formatting, 
run th• Dos .. FD ISK • and .. FORM AT .. 
commands. 

ED CCI 
CD D:.1 

CD CCI 
CD OJ 

OJ ED 
03 ED 

CD ED 
CD CO 

CIJ CD 
CIJ OJ 

[El OJ 
D:.1 CD 

ED CD 
CD CD 

[[] OJ 

2 
1 
2 

1 
2 
1 
2 
1 
2 
t 
2 
1 
2 

1 
2 

1 
2 
1 
2 

t 
2 
t 
2 

43MB s 987 ~ 

60MB 7 987 

20MB 8 306 

R.s•rved for non-standard drives only. 

42MB 5 977 

42MB 6 820 

10 MB 2 612 

62MB 7 1024 

71 MB 8 1024 

BOMB 9 1024 

33M8 6 640 
....._ 

Set 3, 4, 7 and 8 for drive typ•; 1, 2, 5 and 6 "off", 
physical drin t will be split into two logic<11l ·-



Zenith Z-159 
3.s· Internal FlOD.P..Y Diskette Drive lnst8118tfon 

HARDY ARE 
A. Z•nith Z-159 CPU Boar-d 
Mak• sun that th• CPU Board 
is s.t for th• cornet numb.,. 
of f1oppy disk•tt• driv ... 

Nwnbw of S'ilt'-101 · 
f1oppy clrivu ' 7 

I on on 
2 off on 

B, Ctblina~ 
Both J.s• clrivu nHCI a pow.,. coMRtor convwt.,. ctbt., 134-1884, and US\Ml'hJ a poww splitt.,. ctb1-. 
On• of two typ.s of driv• ctb1-s, straight or twistM, must b• USM and s.t up with th• hardwa,.. propwly: 
1. •strtight9 - th.,.• ar• two known driv• ctblff tMt will work with tM 3.s• intH"Ml driv• (Kit ZCA-16 ~: 

• Ctb1• 134-1928 oonMOts to th• J.s· driv• at tM .ncl of th• cab• 
• Ctbl• 134-2016 conMCts to th• J,s• driv• at ~ mid~ of th• ctbi. 
ThH• oablH must hav• th• Z•nith Florm.y Contron.,. s.t for •straight• ctblincJ, and th• f1oppy disk•tt• driv• It: 
u th• first physical driY• ( DSO ), and Dr-vW B: u th• SRoncl physial driv• ( DS1 ). 

StraiC]ht Ctblin9 -
( Dr;v• St l•ct Jump•rs 
s.1.at Drivt A: tnd B:) 

Phys;ctl Dr;v. S•1Rtion 
5.25 .. DRIVE A DSO 
3.5 .. DRIVE B DS1 

D~;; .. A:BBI 
DSO o o o o . 

en en en en 
CNN-0 

Drivt 9: l!ICICa 
3,S'" B:B:t1a 
DS1 o o o o 

en en en en 
CNN-0 

2. '"Tw;st•d'" - th•n is on• known driv• ctb1• tht'lt wm work with th• 3,5• int•mtl driv.: 
• Ctbl• 134-1942 conn.cts to th• 3,5'" drivt at th• tnd of th• cabl• (-Z..C1\, 1)) 
This cabl• must han th• Ztnith FloP.P..Y Controlltr s.t for "twist•d .. cabling, and th• floppy disktttt drivts A: and 
B: must both b• s.t u th• s.cond phys;cal drivt ( DS1 ), 

T'Nisttd Cabling - Physical Dr-;v• Stltction 
( Twi.st in ctbl• s.ltcts 
Dr-iv• A : and B : ) 

5.25 .. 
3.5 .. 

C. Ztn;th Z-159 FloP.P..Y Controlltr-

DRIVE A DS1 
DRIVE B DS1 

Dr-;v• B: l!ICICa 
3.5" ~ 
DS1 o o o o 

en cn "' cn 
CH N - Q 

Mab surt that th• switch s.ttin9s on th• Floppy /Vid .. /Strial Controller or Floppy /Str-ial Controlltr- tr-• set for th• 
corr-tct typ• of f1oppy diskett• drivt cabling. 

Ztnith Z-159 Flo1p_y /Yidto/Stria1 Controll•r Ztnith Z-t 59 FloRP..Y /Strial Controlltr 

rFloppy Dr-ivt Conntctor 
I r-- Switch S'w'-201 Typ• of S'w'-201 

!Floppy Or-ivt Conntctor 
I r- Switch S'w'-201 Typt of S'w'-201 

cabl• 5 cabl• 3 
str-ai9ht off str-tight on 
t'NiSt•d on twisttd off 

II. SOFTY ARE 

\ To allow. th• 3,5" Floppy Disk•ttt Or-ivt to b• ctpablt of for-mattin9 at 720 KB capacity, it must th• fol10-win9 sptcial 
drivtr pro9ram loadtd in th• CONFIO.SYS fil•: 

I 
,,_,.., __ _ DRIYPAR1'1 • /d:01 

,...,,,.,.., - ,.._ 

,, ,/ - ! \,,." ;-
-... I • :.. ·-··. -· . " 

--. 
, I~'--~· 



Zentth-tyu 
llilUlY D rf v es Lg Yfilll. 

.Jl'G:r&I t·•·•, 

Th• following Floppy Disk•tt• Driv. Layouts shov v~ous m~ufactunrs drins and how th•y should b• s.t up in th• Z•nith z-t 59, Z-286 ~d most PC-Compatibl• comput•rs. ·Th• location of th• T•rminatin9 Ruistor and th• Driv• S•l.at Jump•r" is shown. Oth•r jump•rs ~d sp .. d adjustm.nt w• shown if prts.nt. 
It should b• not•d th•t th• Z.nith Z-t 59 computH"s do not ~•v• •twist •t th• Driv• A: •nd o~ th• Driv• Cabl•. 

E.gjitsu Mod•l F-3504-10009 

( Half-H•igb,L_Doubl•-0.nsity., 3'.5", Z-159). 
Vi•-w - Bottom, Back, L•ft Sid•: 

4 Pin Pow•r 
Supply Conn•ctor ------

34 Pin Driv. --;J'.'.'J!'.'J'.!! 111
" ~--

1/0 conn•ctor- I~:::::::: yi;a;i =r· 
liUlUlHUT 

~o_,.,_·v-•~C~a~bl~•~s-:~~~-~z.-~t5~9~(ZDH-1217) 
Floppy Driv• Cab 1• • 1 34-1 822 ,1'. 

t 34-1924 

134-19:?~ 

Z-286 (ZDH-2217) 
•134-1818 x 

134-1869 

134-1870 

,, .. 

Z-286 (ZDF-2237). 
•134-1818 

134-1552 
134-2011 
134-1870 

134-1928 134-1941 
t 34-1942 134-19427 
134-2016 134-1948 

~---------------------~------~~~----~..;_--~-----------l 

.I 

'<.~. 

/- rlT /(it_ 
:; -X T' 1':.-t 



• .:J L!.L - Jump•r op•n . . a -Jump•r clond 

Tondon CorJL. 
TMJ00-1 ond TMJ00-2 Disk Drives 

KEV 
CJ ON 

DOFF 
---Th• Tando.'\ TM100-1 ~d TM100-2 disk•tt• drives ar~ th• most common typ• ofS2s· Full-Htight Floppy r Drives found in old•r IBM PCs ~d XTs. Th• TM100-1 is single-sided, and th• TM100-2 is doubt.-sided. Th .. 

us. double dtnsity S,25" floppy disktttu. Th•y ~• 48 tracks per inch driv.s. 
View - Bottom,~ 

~n-.;.. u.i 

__,,, __ -..;
1
JR•tainin9 Scrtws 

r-----~~~~~~./----111 lndtx Sensor's 

I Rttainin9 Scrtw 
~d Adjustment 

Maint•nanc• Checks and Adjustm•nts: (Un Analog Alignment Diskettt 49 TPI ). 
Oscflloscop•. Track 0 Head Radial Azimuth lnd•x lndtx 
Sitting~ Test (Cats Eye) T•st Burst Puls• i------------+-------=-------+-----------~-,--+---~-------+-------.rr- -Voltsp.,•Div. 0.1 Y SOMV,or0.1 V SOMY,or0.1Y 0.1 Y 2Y 

·~im• Bas• 2 MS 20 MS 1 MS 50 uS 1 MS 
Ch. 1 Coup ling AC AC AC AC AC Coup ling AC AC AC AC AC 

• Sourc• Normal Norma) Normal Ext1ma1 Normal Tr"i9g•r" Mod• Normal Normal Nor"mal. Nor"mal Nor"mal 
Probes: SH Prob• Sttup 1 SH Probt Setup 1 SH Pr"obe Setup 1 SH Probe Setup 1 SH Prob• Setup 2 

'w'avtf'orm 
Pattern: 

~~~~-±~~ -r-i 1 -r: T;·· 
! : : i i : : 

Flickering solid 
horizontal band 

: i : : : : i 

2 circles - ont must 
bt at ltast 75-809' 

------i---------i~h• size of t~•r 
Mjustment: Unscrew & lun back Loostn (half-tum), 

Analog Bd., loonn the 3 Retaining 
Track 0 Mounting scre"Ws. Adjust tht 
scrtw, adjust Track cam screw "With a 
a Sensor I & Track 0 flatblad• scre..-­
Stop scrt"ilf if nHded. driver. 

4 vertical bars - 2 Pattern at 200-250 Pattern should be at 
outside are shor'ter us for best setting. least 4 MS long 
than 2 on t~~~ .Q~:._lc_=_S_O_u_S __ 1_G_r_i_d_bl_o_ck_=_l_MS 

Loosen (ha If-turn) Unscre"W & lean back Sam• adjustment as 
tht 3 Rttaining Analog Bd., loosen lndtx Burst. 
scrt"WS, adjust Rtad lndtx Stnsor scrtw 
'w'ritt Head Assy. on top near hub ring, 
left and right. Ttst or on bottom with 
Cat's Eye again. index adjustmtnt. 

Probe SetuP...l Probe Setu~ 
_ Prob• 1 Lead - TP3 - to Channtl 1 of Oscilloscop• Prob• 1 Lead - TP7 - to Channel 1 of Oscilloscopt · • "Ground - TP10 - Ground (part of probe cabl•) • •Ground - TP10 - Ground ( p~rt of prob• cab,, _)Prob• 2 Lead - TP7 - to Trigger Positin Slop• of Oscilloscope Probt 2 - TP7 - to Tri9ger Positv• Slop• of Oscilloscop• 



KEY · m [!] - Jump•r op•n 
Cl ON • • a · Jump•r clos•d 
D OFF _J---------

TEAC CorJ!. 
S.2s· f10l2P..Y Dr1ves Lnyfil!l 

Th• following Floppy Disk•tt• Driv• L.ayouts show various TEAC drives and how th•y should b• s.t up ;n ISM PC, I\~ AT, and most IBM-comp.atibl• comput•rs. Th• loc.ation of th• T•rmino1tin9 R.sistor and Orin S•l•ct Jump•r is shown.-· Oth•r jump•rs, if anv ~ .ar• shown, and .an .adjustm•nt for spHd is showA if th•r• is on•. 

TEACHod•1FD-55GFV-17-U 
'Ho1lf-H•i9!l!,J::!19h-O•nsity.l Driv• S•l•ct Jump•r 

Vf•w - Bottom. 9.ack ,fil9ht Sfd• BB G•rmino1tin9 Resistor g g g g 
WN-Q 

J""·"'"-'!t"!!lJl. ~ ILG BB· a&m . .m::::=t CJ a · · .. ,.,. ··am :·:·:I CJ HG r CJ 1·?¥:·1··:+::::.: ... ·.·-11 - :i:: c: c: :•!• •!•!•:•:•:•:•:·1.1 1 .. '- r- N -:::: :::::::::::::::u..FG DCRV RE Ml 
~ ~ ~ ~; i: i:;: ~: ~:;: ~: i: ~I ........................ m 
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l<EY r;1 
11 E!J L.:J - Jumpw open 

aoN a • • - Jwnpw olos•d 

OFF .... -----------------

.Quodram 
M!Jncbronous Adapter card 

JlrllrWll 
S•JI·•• 

Th• Ouwam A5'Jnchronous AAptw C.d 1s 
~ RS232 Stri•l lntwflM bcNrd fw tM BH 
PC, >CT, AT or oompatiblu. It hu OM s...;.1 
pon bu;lt-;n and a Sffoncl option.Ill striat port. 
It has a nritoh bloolc to d•twmtM tts Htting. 

Sw;tch 1 

' 3 II 0 
Bas.1/0 Addr.ss 
3F8-3f'F • 

1 3 
OB 3E8-3EF ... 

· 1onal S•cond S•rlal Port 

Switch 1 
2 4 Bu• 1/0 Addrus 
II 0 2F8 - 2FF • 
2 4 
D • - 2E8 - 2EF ... 
2 4 
0 0 DisablH 

• - D•fault S•ttin9, r.oognizH b'ia both PC-DOS and BASICA. 
•• - R•quins user-suppH•d soft-.rar•. 

Common S•ffin9s: 

1 S.nat Port 
12145678 

M 11M111 

12145678 
•• •• 

ic•s for OptiOM1 
Sffoncl Stri•l Port 

5'tttch 1 

---J2 - Optional S•oond 
Stri•l Port Conn.ctor 

Pnmvv S•rlat Port 
(DB2S M•l•) 

Prinn Sfrial Pon lntf!T\lpt S•l•ction 

Switch 1 
56 
llJ IRO 4 - COM 1 
56 c::m IRO 3 - COM 2 

Qptional Sffond S•rial Pon lnt•rruP.t S•l•ction 

Swttch 1 
78 
llJ IRO 4 -COM1 
78 c::m IRO 3 - COM2 
78 
CIJ Dtsab l•d 

3-/ 



KEY m ClI!J - Jump•r op.n LJuodr8m Co~ 
J9113"8'T 
10•18·&• 

Bl ON • !!ii - Jumpw cloStd 

DOFF J-------- Mult1-Funct1on Boords ( DOS B8se Memory only_). 

1'Cl 19 
.1)uadboard 384 

Switch 1----.. 

bri b~k b¥lk b~k b~k b~ 
6 5 4 3 2 1 

···-···-·-··· 123456789 

.!Juadboord 256 11'Cl2..0 
Switch 1 Switch 2 PanTI•l CoM.ctor 

..I. _L 

WllllllllllillJ 

Starting Address 
sw;tch t 
5678 
••• 164 
••• 128 
MM I I 1'2 
••• 256 
Sw;tch t 

t - Gam• Port .nablM - on 
2 - Clock •n.O lM - on 
3 - P vibj .n.O lM - on 
4 - M.mory •n.O l.d - on 

Storttng 
Address 
Switch t 
1234 

ME:MI l 64 
f::l~:I 61 128 
C~,u I i 192 
Bl ••256 
II El 1320 
El I II 384 
El I I 1448 
I UrW 512 

. Banks 
Installed 
Switch 1 
5678 

I I I I lo 
I I I Wt 
11 EH2 
I ki:U3 
•MW4 

-
,_,.. Lptt 
123 ..,_, 

Lpt2. 
123 

1·1-1•1·1 Com1 , IRQ 4 
456789 
1-l·l·lliiiil Com2, IRQ 3 
456789 

Switch 2 
1 - P aribj •nab l•d - ,n 
2 - C1ock tnab 1•d - on 
3 - not UStd - off 
4 - Always off 
56 78 
DI Lpt1 ED Com1 
ED Lpt2 cm Cor-'Y 
CD non• CD n• 

Th• 256 ~d 384 Quadram "Quadbo.-ds" an multi-function bo.ards for th• IBM PC & XT typ• comput•rs. Th•y fHturt 
baSt/conv•ntional m•mory txp~sion, strial, p.arall•l & gam• ports, a clock/cal•ndar, and ram disk & print spool 
softwan. Th• boards com• with a "Quadmut•r" disbtt• with softwart for th• clock/cal•nd.ar, ram disk & print spool. 
• QUAOCLOK.SYS and QUAOCLOK.COM - UStd to Stt th• Quadboard clock/caltnd.ar. It can b• Stt 2 difftrtnt ways: 

QUAOCLOK.SYS - load•d as a dtvict drivtr in tht CONFIG.SYS f;Jt - us• tht MS-005 DATE and TIME commands to nt 
Quadboard clock. 

QUAOCLOK.COM - load•d in th• AUTOE><EC.BAT ffl• - us. "QUAOCLOK/DATE=MM :OD :VY" and "QUAOCLOK/TIME=HH :MM'° 
to stt th• Quadboard clock. 

• QSPOOL1 .SYS, QUSPOOL2.SYS, QUSPOOL3.SYS - .ar• print spool programs for p.araTitl ports LPT1, LPT2 and LPT3. 
• QSPOOLSR.SVS - is a print spool program for s.nal port COM1 onlllj. 
• QS'N'AP.COM - is a program to 109ical111j swap p.-atltl port output. lfno paramtt•rs an giv.n, it s'Waps LPT1 and LPT2. 
• QUAONOTE.TXT- is a t•xt m. that txpfains th• us. of all th• Quadmut.,. sofht.ar•. 

Nott that som• Quadboards may bt usin9 th• oldtr "PWRUPCLK" program for th• clock, but th• ntw fi1u should also work. 

M•rT·~r'\il Error Location Chart 
Bit in •rror 00 01 02 04 08 1 0 20 40 80 
Chip Location P 0 1 2 3 4 5 6 7 
64 KB Block of Ram in trror 0 1 2 , •tc. 
64 l<B B1ock of Ram 1st 2nd 3rd, ttc. 

Quadboard 384 



TECH TALKS 
MICRO PRODUCTS 

SWITCH 1 

~10000000 DIP SWITCH 1 
·sw1· 

--.... .-... .,.. .... \)lo 

-----11ou CO:.· ·ON ON 

------tu•• ,,. ' ,,.. "'"' 
-------"" ...... ll" o .. 

TOTAL ACCESSl8LE 
MEMOAY 

QUA DR AH 
Quadboard II 

Category D Hardware 

..._ ____ ... ,,,.. \Jh i"'• '"'"' ••flit ,,,_. •·flt ·''' ,,.,, ....... ,, ,,o uu ~·' "'" 011=r 

MEMORY ST AATING ADDRESS 

64K to 25EK 
MEMORY 

,,,, 3rd 2nd 1st 
9ANK BANK BANI( BANK 

D1---­
DL. BATTERY 

POwErtEO 
CLOCK 

CALE ... OAA 

MEMORY 
SUPPORT 

CIRCUIT RV 

3-

SERIAL PORT 2 
INTERFACE CONNECTOR 

' SOCKET 

ASYNCHRONOUS 
COMMUNICATIONS 

INTERFACE CIRCUITRY 

3-3 
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TECH TALKS 
MICRO PRODUCTS 

SWITCH 2 

1 2345171 

mooooooo 
t , 

' '· 

IOf F o~ OFF OFF 

~FF OFJ: OFF ON 

OFF ~ ON OFF 

OFF ~ ON ON 

IQFF ON OFF OFF 

[QFF ON OFF ON 

IQ.FF ON ION OFF 

'°'' ON ON OH 

'°" 
~FF;c,FF 'OFF 

ION o~ OFF ON 

~N o~ ON OFF 

ION ON 

ION ON ~FF OFF 

ON ON '°" ON 

ON ON ION OFF 

ON ON ION ON 

QUAD RAM 
Quad board I I 

Category D Hardware 

POflTt POllT2 
DISABLED DISABLED 

DISABLED 2EI 
DISULED COin: 

DISABLED COll1:.2U 

3U DISABLED 

JU 2U 

3U COll1: 

3U COll1:,2U 

COll1: DISABLED 

COll1: 2U 
COll1: COll2: 

COll1: COll2:.2U 
COll1:,3U DISABLED 

COll1:.3U au 
COll1:.3U COM2: --
COll1:.3U COll2:.2EI 

ALWAYS OFF 
!Used tor Factory Test) 

(Not Used) 

OFF - Clock 0.satiled 
ON - Clock EnableG 

• 

OFF - Memory Pamy 01saDled 
ON - Memory Parlly EnaDlec:I 

COM 1 · and COM 1 •re supported 01' 0.slr and Adllanced BASIC •fld DOS 
JEI and ZEI ., • .,,.,ttalft fte• t .'0 •ddtlSHS •t wfllClt pan I •nd porr 2 ma11 Ce 
addfesseo. respec1111111y 
Ttte us« must suppljl solrw.,e to use mese 1/fefNte addresses 

• 7111s 1s me mosr commonly used conf19ura'10tl. 
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SW1TCH2 

~n n n ~ n n ~ n -"' 
All s. .. ICllM on s .. •ICll 2 

,.,. '"°""' "' ,,,. . ,,,, . "°"''°" 

....... llC •ttt Mil 

TtllMllC Siii Mil 

....... llC 

tetMllC 

QUAD 512 + MEMORY STARTING ADDRESS 
QUICK REFERENCE 

SWITCH t 

QUAD 512 + 

DIP SWITCH 1 
usw1·· 

'--------------1 ... , fr/II pll ••1 

'--------------lor• ••• a-. •."• 

":'If ..,,, "."ti ,.,., ........ f'~• ....................... , .. , 

.__ __ .... ~· ,..., C"'• , .. , (W'f •tlf ,,., '•• -................ . 
-----l(W'f ~l'I \'"'I ·•1 ' ..... l•I ""I~·· ..... ' .... (WI ••t ••t •It ••I 

OUAO 512 + ll.1F.MUm· ST/\nlltJG /\('l'flfSS 

' 

SWl1'CH t 

." All '"''"""' "" Swilelt f 
•• ••• ~~""' ,,,. "blf"' pos#IOrl. 

" 

PC126 

01r <;;•,; OIP'5W• 

ASYNC ... RONOUS 
COMMUWC.11 JIO~IS 

INTERFACE 

•.•t: '·''· '"' 
Cr;~1f•rr~n r 

'='"Cu1rnv a: 
0 

N,_ 
nU ... ,... 
er. z 
a: z 

0 
u 

QUAD 512 + DIP SWITCH 2-
QUICK REFERENCE 

SWITCH 2 
QUAD 512 + 
DIP SWITCH 2 

.. SW2 .. 
2 l • s 6 8 

70 0 fJ 0 0 0 0 O· 
A .. ~.t.r.t.t.#" ,z ~~.:'~.,Ji'., 
~ 00• ~ ()f• ON ()f< t'P• {WI 

':"' ~ ()fl r .. (lN ON (WI 001 

or• 0" ('01 .,., 
~ ~ ('01 CW• 

""' C'Y• 0" (]ti .., .. ~ n" ('O• 

r:w• ()II (•f c-• .,. .•. .... ~ 
r:w• 0" <"• , ... cu Co• ('fl ( ... 
rwr l"' f:"ifl ,..., ()It ,., ~. ... 

'--i ..... '='"' ("'I ''" 
,,_, ... .. ... 

TOT AL ACCESSIBLE QUAD 512 + MEt.10RY 

"This may cause software problems as ISM only directly 

addresses 544K (6-'K + 512K • 576K). 

2-21 
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\.lUaetooara 
PC12l 

MEMORY EXPANSION BOARD 

SWITCH 

~00000000 

Amount of memory 
on the board 

'II 1:•1 1••1 1•11 •,I •1 l"•I ··ti ·'If ..... , ...... . 
'-----i .• , .,., , •• , •••••. ,, •.•• ·'' ............ ,, ., .. ,,., 

------1 ............. , ,.,, ... , .. ,, .... ,, ..... , ...... . 
Starting address 

2-23 

? 7 ..) -



? 7 
_) - 0 



If 

If 
If 

PC525 
l.FEATURECONNECTOR 4.2XXl3XXJUMPERBLOCK 

5. LIGHT PEN PORT 2. TOGGLE SWITCH 
3. SWITCH BLOCK 6. SLOT I JUMPER BLOCK 

+ Ul.0€ 

ii 

e=i .. 
.___. ~.JL=:::J l.Fr----1 rrf---.1 "'If __ _ - -· .... .. ... -;.. ::,.: ,""'---"'" , ·m·: •<J ~ c::--::... .,, i I,,..... __ 

+•f 
~ .'!:===3 .... ,........--, "lfc----..,, fJ~ ..... -... ··-.r.:>o -.. () . 

:a~-· 

QuadEGA+ Emulation Mode 
OUedEOA+ Emulltfan Mode: Swlch 5 on the OUadEGA+ Switd'I B1oclc enables or disables the auactEGA+ Em.slatlan Mode. 

Emut11ttqa 
Off 
On 

cmnmamt 
QEGACGA:Off 
QEGA CGA:OFF 

QEGA MOflO:Otl 
OEGA MONO:OFF 

Sid 
Off 
On 

QEGA MOllO:HAlF 
QEGA MOtlO:FUl.l. 

OEGA SAVE:Otl 
OEGA SAVE:(nl 

OEGA SAVE:OFF 

QEGACOM 
No 
Yes 

ais.t!slllao 
En01!!''! C'l.I\ emutlttion. 
Oisablt CGA emulallan. 

En:1~ .. 11ac emutminn. 
Dlsablt HGC emulatton. 

En"lt-1'! llGC emulation (t pag'! graphlcsJ. 
Enable HGC emilalian (2 P3Cl9 ar31JhlcsJ. 

e,. ... rt'! S-:r'!'!fl Sa-1er func1ion. 
E.,:1t-1'! Sc•'!'!n S01ver lunctio" to shut oll video alter ·n· m;,•11'!~ ot rw.:i k'!yt:ooard activity. 
Qlub•e Screen Saver function. 
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Arrpm11 A: owpEGA+ Swm:!fp aMp CQ!!"Jcrou 

SnTlflG Tll&Swm:llD: 

Switches I through 4 m: ascd to set !he QaadEOA + in 
these basic configurations. The swirchcs are set either II) 
ON or to OFF. If the switch is in the dC1wn position it is 
ON. If it is set In the up position it is OFF. 

Find your configuration in the following tables, and set your 
QuadEGA+ switches accordingly: 

auadEGA+ ALONE 

Pril'f'ttl? atlaprer: MOA 
Sccorulary adapru: CUadEGA+ 

QulldEGA+ 
(:onf!gumfH 
CGA (401125} 
CGA(801125) 
EGA 
EGA 

Dtspley 
um 
CD/ED 
CD/ED 
ED (normal) 
ED (enhanced) 

Swllches 
::till SdSll!3Sd 
On On On On 
Off On On On 
On Otl On On 
Off Off On On 

OulldEGA+ 
CgnfkundH 
MDA 
CGA (40x25) 
CGA (801125) 
EGA 

Dfsplay 
llud 
MO 
COlED 
CDIED 

Swflches 
~&Z&Ua 
Off Otl On Off 
On Otl Off On 
Oii Off Ol'I On 
On On On Off 
Oii On On Off 

OyldEGA+ Wllh CGA Co-Re51dent 

Prirruuy aJaprcr: OuadEGA+ (wlh Monochrome °'9playJ 
Secondary oJ.optu: CGA 

EGA 
ED (normaft 
ED (enhanced) CQA 

Mmla 
401125 
801125 

Swftches 
S:.d Sd SJl3 Sid 
On Oii On Oft 
Ofl Off On Off QyadEGA+ Wllh MQA Co-Re5!denl 

Primnry n~prt'r: OuAdEGA+ 
Secondary adapter: MDA 

Primary adapter: CGA 
Secorulary adapter: QuadEGA+ (with Monoctwome Display) 

OuedEGA+ 
Conlfqur!d 11 
CGA (40x25} 
CGA (80x25) 
EGA 
EGA 

Dl!!pley 
Uml 
CDIED 
CDtED 
ED (normi'll) 
ED (enhanced) 

Switches 
S«1 WWS.!d 
On Off Otl On 
Off Off Off On 
On On On Oii 
Oii On On Off 

CGA 
f&a 
401125 
80 x25 

Quick Reference 

Swllche!I 
S:.d S!!Z ~ S!!! 
On On Oii On 
Off On Off Off 

Qu1dEgAt Swil~h Sgtling~ 

PrlmtlfJ S'!condary 
.6dWll &flml.C 

OEG.\ w/ CD (-10~25) P.10.\ or tlen., 
OEG1' wt CD (80x25) MDI\ or 11\::n'! 
OEIJI\ wt ED fnonMll 1.101' or tlone 
OEGA w/ EO (enhencedJ MOI\ or tl""9 
OEGAwtMO CGA (40•25) 
OEGAwtMO CGA (80•25) or Hone 

MDI\ OEGA w/ CD (-10r25) 
1.101\ OEGA w1 CD (130•25) 
1.101\ OEGI\ w1 ED (no"""'J 
M01' OEGA w/ ED (enhanced) 
CG.\ ('tiJ•251 OEGAwlt.10 
CGA (801125) OEGAwtMO 

Abbreviations: 
l\.dl'atccs 

1.101\: MoMdwcm'! Oi!:cl;iy l\rl;1C'!"r 
C.QI\: eci.,r Gr;iohir.s o;.;rt'ly 1'd<1Pter 
EGA: Ent>a~ Gr~1;.;s lld:10ter 
1-0C: Herailes Graphics Card 

OuedEGA• Switches 
Sl!l. s.n.z ~ Sid 

On Off 
Off Oii 
On On 
011 On 
On Oii 
Oii Off 

On On 
Off On 
On Oii 
Off 011 
On On 
Off On 

Oft On 
Oii On 
On Off 
On 011 
On Oft 
On Off 

On On 
On On 
On On 
On On 
Off On 
Off On 

Moollqr.J 
MD: Mci1ochrom1J Display 
CO: Color Display 
EO: Enha1ced OlsPay 

5-1/ .,...,. 
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PC-598 

QUAD EGA PROSYNC IS A HIGH RESOLUTION,ADVANCEO 
FOR THE IBM PC SERIES COMPUTERS,DESIGNED TO BE 
WITH THE IBM (EGA). THE QUADEGA PROSYNC SUPPORTS 
OF THE FOLLOWING MONITORS: 

GRAPHICS ADAPTER 
FULLY COMPATIBLE 
ALL THE FEATURES 

EGA•ED 
CGA•CD 
MDA=MD 

NEC 
IBM 
IBM 
IBM 

MULTISYNC (OR EQUIVALENT) 
ENHANCED COLOR DISPLAY 
COLOR DISPLAY 
MONOCHROME DISPLAY 

INSTALLATION 
FOR THE IBM PC/XT 
(SET THE DIP SWITCHES 5 & 6 TO ON) ON THE SYSTEM BOARD FOR EGA MODE ONLY. SW 5-0N 6-0FF FOR CGA, AND 5-0FF ~-0FF FOR MDA. FOR THE IBM AT 
(CHOOSE OPTION IN SETUP PERTAINING TO IBM EGA) 

QUAD EGA PROSYNC ALONE 

DISPLAY QUADEGA PROSYNC QUADE GA PROSY NC SWITCHES 
USED CONFIGURED AS SW1 SW2 SW3 

MO MDA OFF OFF ON 
CO/ED CGA ( 40X25) ON OFF OFF 
CO/EO CGA ( 80X25) OFF OFF OFF 
ED/NORMAL EGA ON ON ON 
ED/ENHANCED EGA OFF ON ON 

QUAD EGA WITH MOA CO-RESIDENT 
PRIMARY ADAPTER: QUAOEGA PAOSYNC 
SECONDARY ADAPTER: MDA 

SW4 

OFF 
ON 
ON 
OFF 
OFF 

DISPLAY QUAD PROSYNC QUADEGA PROSYNC SWITCHES 
USED CONFIGURED AS SW1 SW2 SW3 SW4 -------------------------------CD/ED CGA (40X25) ON OFF OFF ON 
CO/ED CGA (80X25) OFF OFF OFF ON 
ED/NORMAL EGA ON ON ON OFF 
ED/ENHANCED EGA OFF ON ON OFF 

PRIMARY ADAPTER: MCA 
SECONDARY ADAPTER: QUADEGA PROSYNC 
DISPLAY QUAOEGA PAOSYNC QUAOEGA PAOSYNC SWITCHES 
USED CONFIGURED AS SW1 SW2 SW3 SW4 -------------'---=-~-=----~-------""-------CD/ E O CGA (40X25) ON ON ON ON 
CO/ED CGA (80X25) OFF ON ON ON 
ED/NORMAL EGA ON OFF ON ON 
ED/ENHANCED EGA OFF OFF ON ON 

l.l'T-•C­
J. r.,.,i.s-•• 
l S••• Dh\ 
•. Li"" r,. r .... 
5. JXll/.IXX 1_,.., In\ 
•· s1o1.11_,...nr.d 
1. ,. .. _c1 •• ,,1_.1i. .. t 
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QUAOEGA PROSYNC WITH CGA CO-RESIDENT 

PRIMARY ADAPTER: QUADEGA PROSYNC (WITH MONOCHROME DISPLAY) 
SECONDARY ADAPTER: CGA 

CGA MOOE QUADEGA PROSYNC SWITCHES ;;.,.;;;..;...;_.;......;;.--~~~~~~ 

SW1 SW2 SW3 SW4 
40x25 
80X25 

ON OFF ON OFF 
OFF OFF ON OFF 

PRIMARY ADAPTER: CGA 
SECONDARY ADAPTER: QUADEGA PROSYNC (WITH MONOCHROME DISPLAY) 

CGA MODE 

40X25 
80X25 

QUADEGA PROSYNC 
SW1 SW2 SW3 
ON ON OFF 
OFF ON OFF 

SWITCHES 
SW4 
ON 
ON 

SWITCH 
BECOMES 
CGA ANO 
EMULATE 

5 SHOULD BE ON IF USING QUADEGA SOFTWARE, OFF ANO IT 
FULLY COMPATIBLE WITH THE IBM ENHANCED DISPLAY AND EGA. 
HGC ARE DISABLED.WHEN SW 5 IS ON IT WILL AUTOMATICALLY 
THE CGA AND HGC ONCE THE QEGA PROGRAM HAS BEEN RUN. 

SWITCH 6 IS NOT USED. 

TOGGLE SWITCH - MONITOR USED 
ENHANCED DISPLAY 
COLOR DISPLAY 
MONOCHROME DISPLAY 

TOGGLE 
TO THE LEFT 
TO THE RIGHT 
TO THE RIGHT 

THE QUADEGA PROSYNC 2XX/3XX JUMPER BLOCK 
DEFAULT SETTINGS ARE ON PINS 1 ANO 2 (3XX) 

THE QUADEGA PROSYNC SLOT-8 JUMPER BLOCK 
INSTALL IN SLOT 8 JUMPER PINS 1 AND 2 
DO NOT INSTALL IN SLOT 8 PINS 2 AND 3 

THE QUAOEGA 
ADAPTERS MADE 
CONNECTED TO 
ADAPTERS. 

PROSYNC FEATURE 
TO ENHANCE THE 

IT, AND WILL 

CONNECTOR SUPPORTS ADO-ON FEATURE 
QUADEGA.TWO RCA VIDEO JACKS ARE 
SUPPORT VIDEO OUTPUT FROM FUTURE 

THE QUAOEGA PROSYNC FEATURE CLOCK JUMPER BLOCK 
TO ACTIVATE A SECOND CLOCK JUMPER PINS 2 AND 3 (CLOSEST TO CLOCK) 
TO DEACTIVATE THE CLOCK JUMPER PINS 1 ANO 2 

SOFTWARE 
OIAG.COM - SHOULD DISPLAY 256K OF VIDEO MEMORY ANO CONFIG. INFO. 
INSTALL.COM - HELPS YOU CONFIG. YOUR SYSTEM FOR USE WITH QUADEGA. 
QEGABOOT.SYS - CREATES PRE-BOOT DISKETTE FOR USE WITH GAMES. 
QEGA.COM - SET SPECIAL FEATURES FOR THE QUAD EGA 
AOMOATE.COM - DISPLAYS ROMOATE, IF BEFORE 04/83 WON'T SUPPORT EGA. 

3-IL{ 
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AST 1/0 PLUS II PC000192 

INSTALLATION INSTRUCTION SHEET 

CAUTION 

September 15, 1986 

Static sensitive device. Handle only at a static-free workstation or use an antistatic 
service kit. Package the device in a conductive bag with an insulated antistatic liner. 

mer~---··· 
'" ~ PmT llPT.) 

~ .111:1:1:1:1:1:1:1:1:1:1:1:130111> ; I: 1:1:1:1:1:1:1:1:1:I:1:1:1 
: I : I 

; 1;1l:l:l:l:l:l:l:l:l:&1:l:l:l(IK1); . i : ....... , : ·-·········' AST 
•.JI• . . . . .. . . ··········· 

~ '- 11111 JOmlCKS (OPT.) 

APPi.i: JOYSlla<s (OPT.) 1/0 Plus II .. / INTERRUPT EllASU: 
JUMPER 9\.00< 

8 II t; It 
~ PORT ENASU: .AAIPER Bl..OCK 

SWITCHES None 

JUMPERS 
NOTE 

•Default settings on drawing 

Port Enable Jumper Block 

• C1= Enable #1 Serial Port as COM1: 
C2= Enable #1 Serial Port as COM2: 
S2= Enable #2 Serial Port as COM2: 
P2= Enable Parallel Printer Port as LPT2: 

• P1 = Enable Parallel Printer Port as LPT1: 
G=Enable Game Port 

IRQ (Interrupt Request) Jumper Block 

7= Optional Parallel Printer Interrupt #7 
SC= Optional Real-Time-Clock Interrupt #S 
SS= Optional #2 Serial Port Interrupt #S 

• 4= #1 Serial Port COM1: Interrupt #4 
3= #1 Serial Port COM2: Interrupt #3 

3S= #2 Serial Port COM2: Interrupt #3 
2C= Optional Real-Time-Clock Interrupt #2 
25= Optional #2 Seri~I Port Interrupt #2 

DTE/DCE Jumper Block 

• DTE= Enable Use of #2 Serial Port Connector J2 

e e .. 
.A f 

I 
; 

J1--J 

.. 

DCE= Enable Use of #2 Serial Port Connector J3 (Ties Carrier Detect to Data 
Terminal Ready.) 

SPECIAL TOOLS None 

INSTALLATION 

#1 Serial Port (J1). #1 Serial Port Is set up for DTE only. 

COM1: = Jumpers C1 and 4 
COM2: = Jumpers C2 and 3 
Disabled = No Jumpers on C1. C2, or #4 
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CONTINUED-

#2 Serial Port (J2/J3) 

Make sure there are no other COM ports installed besides the #1 Serial Port. (No Internal 
modems, other add-in serial ports, etc.) 
Make sure IC's U2 (1488) and U3 (1489) are in place. 
Make sure #1 Serial Port is set for COM1: (#2 Serial Port can be COM2: ONLY). 

COM2: = Jumpers S2 and 3S 
Disabled = No jumpers on S2 and 3S 
DTE Wiring (IBM Standard)(To MODEM) = Jumper on DTE and use J2 
DCE Wiring (To Printer) = Jumper on DCE and use J3. 

Parallel Printer 

Make sure IC'S U14(LS244), U15(LS374). U16(LS174), U17(LS240), and U24(LS138) are 
in place. 
Besides a Monochrome-Printer Port. be sure there is no more than one other Parallel 
Printer Port. 

LPT1: = Jumper on P1 
LPT2: = Jumper on P2 
Disabled = No jumper on P1 or P2 

Game Port (JS/JS, J7) 

IBM Joysticks: Be sure IC's U10(NE558). U11 (LS244), and U19(LS32) are in place. 
APPLE II Joysticks: Also add IC U1(LS05). 
Install jumper at G. 

SOFTWARE: AST Superpak Revision No __ _ 

Real-Time-Clock 

ASTCLOCK.COM = (1.) Set time and date in AST Real-Time-Clock. 
(2.) Transfer time and date to System. 

1. Boot DOS with no AUTOEXEC. BAT file. 
Type in: ASTCLOCK/R CR 
Type in: Time CR 

Answer prompts. 
Type in: Date CR 

Answer prompts. 

2. Boot DOS with ASTCLOCK.COM on boot disk and ASTCLOCK in 
AUTOEXEC.BAT file. 

Other: 

SUPERDRV.COM = RamDisk program, (for USERS only) 
SUPERSPLCOM = Print spooler program, (for USERS only) 
RAMCLEAR.COM = Initializes RAM above usable addresses to avoid random 
PARITY ERRORS. 

ASSOCIATED PART NUMBERS 

IC'• 
Battery (BR2325) YY013517 
NE558 YY011359 
1488 YY006079 
1489 YY003599 
74LS32 YY002495 

Cabin 

Serial Adapter Cable ----­
Parallel Adapter Cable PC000196 
Game Adapter Cable -----

Miscellaneous 

Jumpers HN-2286 ., 

74LS138 
74LS174 
74LS240 
74LS244 
74LS374 

YY003021 
YY000446 
YY011038 
YY003591 
YY003597 



,-......... ··~J~l II•~·· .. ~~· 

92·crln Connector Anembff•• 
ln1tell Sltortlft9 Plu9 H""' 

Te loc- .... •• el"' .......--llCI nn11-- ... --_..... 
Nate11--i 
,...~,-a 

Serial Port Option 

ln"•ll Shottl119 
Plugs Here 

92·pln ConnKlor A1Hmblle1 

lns1a11 Shottl"11 
Plug Here 

1/0 Plus Board Layout 1/0 Plus II Board Layout 

Clock-Calendar Jl-Optlonal Serl1t J2-0ptlonal P1nillef 
Battery Port Connector Port Connector 

.. ,'-. ..;.;~. 

!.: ::-·: 

•t 

- _-;·:-_ 

+ + 

Install 
Shorting Plug 

110 Mini Bn"rrl I :ivnttl 

._. __ Bl'lckel 

ln~tall 
Shorting Plug 
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Parallel Printer Port Option 

Install Ad,..,­
Cable H .. e 

Toloc-....,•t of..,......,__.,Q 
- - - °" -Ctollt .._..... :::;ti 

1/0 Plus Board Layout 

Inst"" Sh""lntJ 
Plug H-

Install Adepter 
Cabla Here 

ln1tell ShortlntJ 
Plug Here 

110 Plus II Board Layout 

Ctock-Calendar J3-0ptlonal Serial J2-0ptlonal Parallel 
Battery Port Connector Port Connector 

' ' 
, ._ ... .. . . 

·, . ·1;; 
I . l 

-· --·.; --1 
~I 

,/ Edge Connector 
/ 

.~ 

( :!:I::: " 
•• ,. ,. ln~1all 

r;-;-;i Shorting Plug 

~ 

110 Mini Bol!lrd Layout 

.---Bracket 

~ Jt-Stand:ird 
Serial Port 
Connector 

Install 
Shorting Plug 
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m t!J [!] · Jump.r op.n 
• • a -Jump•r c los•d 

AST Resenrch. Inc. r IJB 
JB 

1/0 M1nf II Multf-Functf on Bon rd 

Th• AST 1/0 Mini II Card is .a multf­
f\lnction bo.ard for th• IBM PC 1 XT .and 
comp.atibl• computws. It hu th• 
foTiowV\9 f.atur•s: 
C1ock/~l•ndu 
S•rfa 1 RS232 int•n.ac• port 1 .and .an 

option•l 2nd nrfal port 
Par.all•l Port 
G•m• Port 

It .also comes w;th sofh1far• for th• 
clock/cal•nd.ar 1 ram disk and print 
spool•r. 

1st S•ri.al Port 
E1_. -~S 
E2 • -DCD 
E3 • -DSR 

2nd S•rial Port 
E4--CTS 
ES • -DCD 
E6 • -DSR 

C1ock/Cal•nda,. - Jumpw E13 to Mabl•1 r.mov• to disabl•. 
Th• clock/cal•ndar uns Bu• 1/0 Addr.ss 02CO. 

- t st S•ri.al • COM1 
- 2nd S•rial • COM2 
- P.ara11•1 • L?T1 
- P.ar"all•l = L?T2 
-G~• Port 
- Clock/Cal•ndar 

Th• pr"o9ram ASTCl.OCJ< is us•d tor.ad th• clock, • 
ASTCl.OCK/R r"Hds th• clock .and s.1.cts tlw • ,..sid•nt • Gt'+•M 

• .-- so th•t th• tim• .and ~t• can b• upd.at9d in both th• 

• - IR03 for COM2 ( 2nd Port ) 
• - IRQ3 for COM2 (1st Por+ ' ' 

- IR04 for COMt 
~ M•mon.1 and th• AST 1/0 Mini II clock cMp. Aft•r 

nltcting this option, nm th• dos TIME .and DATE progr.ams 
to enttr in new s.ttin9s for th• clock. 

S•rial Port -
tst S•nal Port- to .nabl• COM1-IR041 jurnp.r EB .and E16. 

to •nab l• COM2-IR03, jump.r E9 .and E 1 '. 
2nd Strial Port- .nabl• u COM2-IR03 1 jwnpw E9 and E14. 

Ordtr" · D•vic• B.as• I /O AddrtSs IRQ 
fir"st COH 1 03FB 4 
s.cond COH2 02F9 3 

Only jump•r strial ports that ar• b•ing us•d and r•mov• 
all othtr jumptr"S for" s.ri.al ports that .ar• not b•in9 us.d. 
Do not chan9t any of th• RS232 lnt•nac• jump•rs for th• 
· nri.al ports. 

Gamtt Port - to tnabl• 9.am• port, jump•r E12 
Th• game port uses Bas. 1/0 Address 0200 
or 020h. 

----.,.. • ..,Et 8 - Rtserv•d 
mlllll!---~ '---1RQ7 for parallel port ( L?T1 ) 

ParaTiel Port -
to tnabl• it for LPTt- IR07, jumptr Et 0 and Et 7. 
to •nabl• it for LPT2- IRQ7, jumptr E11 and E17. 
R•mov• thes• jump•rs to disabl• tta par.a11tl port. 
Parall•l pons ar• access.d in th• ordtr listed btlow. 

Ordtr Dtvic• Bast 1/0 Address 
first LPT1 H378 
second LPT2 H278 

Howtv.r, if th.rt is a displ.ay .adapter 'W'ith a built-in 
parall•l port, such .as tht IBM Monochrom• Display and 
Print•r Adapttr, LPT1 will respond a.s L?T2, and LPT2 
w;n r•spand .as LPT3. 

Printer Port 
Oispl.ay Ad. Port 
Part stt u LPT1 
Port stt as LPT2 

first 
ncond 
third 

L?T1 
LPT2 
LPT3 

H3BC 
H378 
H278 

lnttrrupt drivtn paraTI•l print•r softwar• uses IRQ7. I::... 
insun that this typt of sofh1fart optrat•s carr•ctl•. ~ 
IRQ7. Ho'Wtvtr, if IRQ7 is .alr.ady in us• b• anoth•r "'....._ 
probably LPTt on anoth•r board, disablt IR07 on th• AST 
I /0 Mini II Board - jumptr E 17. 



m c:J [!] - Jump•r op.., 

• • a -Jump•r clos.d 

AST Research i~:l-11 
Advontnge Premium {B8se. Extended. & Exg8nded Mem;J_ 

512 l<B * * But op.,.ation 
640 J<B with DESQvi•w 

.;....-- AST Advanta9•! 
Adel-on M•mory Bo•d 

Softvart 
1.Run th• IBM AT S•tup pro9ram, ifn•c.ss~, for 

conv.ntional and •>et•nd•d m•mory. 
2.Run th• AST ·1NSTALL • pro9ram. (San instanat;on). 

This pro91"am installs a d•v;c• driv•r in th• 
CONFIG.SVS fll• ( •DEVICE• REHM.SYS ..• • ), to 
accus th• •>epand•d m•mory mana9•m•nt progra"' 

Parity Chtck: . • 
To .nabl• par;ty, tum Switch 2 - 8 •on 

S•ria1 Ports; 
Switch 3 -1=-...... - .. , .. ___ .... 1024 l<B 123 1 zt S•rial Porl 

Disabl•d 
Com1 

2nd S•rfal Port 

Com2 

Disabl•d 
Disabl•d 
DisablM 

Pual Pag• Hodt: 

OJJ 
ECO 
D!D 
IClil Com1 Com2 

Switch 1 - 9 00on• to .nabt• Dual Pa9• mod•. For b•st pwfonnanc• with 
"DESQvi•w" s.t th• IBM AT Syst.m Bo.-d M~ Jumpw J18 towards 
th• back of th• comput•r for 256 l<B 5\1St.m bo.-d m.m°"J. 

JI IBM AT M•mory Error Location Ch..t - AST Advanta9• Pr•mium] 

Bit in Chip Bit in Chip 64 l<B Block of 64 l<B Block of r"atn 
Er"r"or Location Er"ror Location ram ;,, wnr 
0000 p 0000 p Dos /Ba1• /Conv•ntion1t Mtmo~ 
0001 0 0100 8 00,01,02,03 S1Jst•m Bo.-d 
0002 1 0200 9 04, OS, 06, 07 * J •If J18 disablu th• 
0004 2· 0400 10 [2nd block of 256 l<B m•m°"J, •rrors 
0008 3 0800 11 04 thru 07 win b• th• Expansion Bd. 
0010 4 1000 12 08, 09 Expansion Board 
0020 5 2000 13 
0040 6 4000 14 

E25t.,,g•d Mtmoe,y ~S§ 1<g Ram ChiP.1 

IJ080 7 8000 15 to, 11, 12, 13- } 1st bank 
14, 15, 16, 17._ 

- ....,r -j-Lc../ 

Switch 3 
78 
ID 
Cll 

sw;tch 1 
10 

IRQ 4 •nabl•d for flr"st s.rial porl 
IRQ 3 •nabl•d for s.cond s.r;at port 

II To •nabl• IRQ 3 for- Stcond Stna1 port 
0 To disabl• IRQ 3 for- Stcond Hr-;a1 por"t 

Para11•1 Port: 
Switch 3 

45 
l[J LPT t ( 378-37F ) 
DI LPT2 ( 278-27F ) 
C0 DisablM 

mD IRO 7 •nabl•d for" parall•l port 
a:m IRO 5 tnabl•d for parall•l port 
l!CJ!J No int•rrupt lin• for- par"alltl port 

Gam• Port; .. 
Switch 3 - 6 ·orr to disabl• gam• port .• 
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CC-432 
Advanced Communication Board 

BeudA•I• Shott! ... 
JuMpar Blocll Plug l"oaltlofta 

••• PC109 

) .. .. :!:::! •iiii ... 
--~ .... ---.<e::m; em .. c=:3 c::.:::rn1~----< 

.. •• c.11 ••• "" .. o·· ... ... . .... c=:~·· . ., •• ... 
01._ _ _.< .... 1 -~<m1111m c=J c--.-~ 

ca• ,.. •1 •• ... ! •• i •11 ct •ti .,, ,,_-.,_&of_ 
= .1 < Oc::::::J c=:3 c::::::JO~I -~ a-: H ....s::.::t. .. •I et c::::> .. II •• C19 ICI 

__ ___.< _.., j;;• c::::::3 c=::30c:=30,...I ----. 

o u a .. " c::::> c::l- " - J CC·432 

..... 

I.---·-· .. ( --1 --~( .. - .. i .. -------~) 01 .. ~ 
l.----··.,w-1--.... (.::~ ~~r-1 o._1 ___ ... ~ '---"-..rl 1 

•• ~ARCH INC. J1 
Conn actor 

t 
Cerd 
Bracllat 

2.4 Port Configuration 

Th• COftl""'"lcatlons port on lhe AST R!sl!lreh CC-•32 board 
can be configured IS DTE or OCE. Th! tight-oosilion shunts 
that conflgurt the oort also carry signals that c1111, be usrd lor 
modem controls. Install the shunts in th! oositions (shown in 
F"ig .. e Z·t) 1umm1tiztd In Table 2·3 lor the desired contiguration 

hble 2·3. DTE ind DCE Canllguratlons 

Conllgur1tlon 

DC! 
ore· 

Shunt Positions 

U29. U29 
U25. U27 

"The laciary default canligurat•an is tor DTE octra11on 

2.3 110 Address and Function Selecllon 

Tt•e CC·•32 occupies t8 cons!Culi~! •ee,.li""' .,f lh! IBM PC 
llC add•!n space. To avoid conflict w11h '!•isting tBfA PC 
Dtt•iohtral boards. U!t an 111dr'n '""q'! llllllt is n"t us'!'.2 by 
any at the pt•iohttrats In your PC (Jll'P'!"di• A gives the 
91andard 110 addrH9 map for lhl! t8M PC) Posillons t :ind 2 
on OIP switch St Stltcl the llC address range lor the CC-•32 
(Table 2·t). 

Table 2·t. CC·.t32 110 AddrHS Stlect 

91 Position 
1 2 

ON 
OFF 
Ori 
OFF 

011 
0~1 

OFF 
OFF 

H"•ttdtclmtl 
110 Addrnns 

~':~ ~~F· 

n'JJ:!s:' 
,.10.,~F 

''SO·JliF 

• Tt>to r11cl'l'Y d•l11u11 ,."'ft'1 '"' "''! CC . .tJ2 
board is for 110 addrusts JOO·JOF. 

AST R'!''!"•ch ~0'""'~•,,;<:~·'~~ e~~~ag'!S 
normally us'! 110 a'3dl'!!~'!S .'.'"".'· 10F 
(5 t OC~i1i-,ns I an1 2 Ofll t:,.ft,uff ¥"Ur 
U'flr"'! m~n•1:111I fc-r inf':".,T':llltt~,, ~,, Olh@f 

av~·lat:o•• lldd•t'5 se!linqs wht•e 
~t'l'"cat!'' 
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To verify prooer l1C1ory dtl1ult conll9uralion, checll your CC· 
board settings: 

'· DIP ... itch SWt set H follows: 

' 2 
ON ON 

:J 
OFF 

• 5 8 
OFF OFF OFF 

1 
OFF " 01 

2. DIP Shunts Installed In positions U25 and U21' ID 

3. Shor11ng plugs Installed In positions I. :J. ind I. 

2.1 CC-432 Shorting Plug Summary 

Tablt 2·1 surnm1rirn th1 functions 11111 corrHpond to lh! 
shorttn9 otugs lns1attrd in oosilions t throu911 9 (iHustr111d In· 
F"rgure Z·I) on the AST Research CC~:JZ board. 

Table 2·1. CC-432 Shorting Plug (Potlllona 1·1) Summary 

Shorting ll'lu9 
Position 

2 

3 

Function 

OT! Mode: Routes Jt pin t 7 ""'="'~'! Cle-:11 
Input lo the SIC R1CA Receiva 
Clock !neut. 

OCE Modt: No !unction. 

DTE Madt: Acutes the intttrnal baud rlltt 
g!nttrator clock lo lht SIC 
R1CA Receive Clock incut 

OCE Modt: Samt 11 DTE. Also routes Sim! 
clack lo JI Din tS Transmit 
Clock output. 

DTE Mode: Routes Jt pin 15 Transmit Cle~• 
Input to l"e SIO hCA Transmit 
Clock inDut. 

DC! Mode: No function. 

.. DTE Mode: Raul!! lh! intttrnal baud •Ill! 

5 

e 

7 

I 

9 

91nera1or clock to the SIC '-~' 
Tran"Smil Clock aurpul. 3nd It' 
'"e Jt pin 24 Tran!mit C~lo lnou 

OCE Modi: Roul!s the internal baud r:iitl! 
g'!ntra1or clock to tht 51C hC 
Transmit Cloclo '"PUI 11nd lo I"'! 
JI Din t7 Receive Clocll OUIDUI 

DTE ~1ad'!c tlo luncti.,n. 
DCE Mode: Roultts '""JI pin 2• Tra"s•nit 

cr.,ck lnoul ra lh., SIO RxCA 
Rttceive Clock Input. 

DTE Mode: Routes JI pin 22 Ring lnrfi-:111., 
lncut lo lh! SIC OC08 '"DUI 

OCE Mode: Faren Jt pin 22 Ring lndicatll' 
Into 1 lalst '1alt. 

DTE Mode: R"1Jt!s JI pin 25 T!!I l,.rf;~~"'! 
;,.r:u1 10 th! 51c ocoe ·; .. o•J' 

OCE Mode: n-,ulP, It pi., •8 T '!,! ln11u1 •!! 

the sro ocoa tncut. 

DTE Made: F!!•l'lr'"'s •co:-l'i,a~• .,, ·Jt t'"" ~ 1 

T'!'1 lndic:iill"" tnpul IO JI C''" 

"' T _,, .,uu:ur 
OCE I.lode: P'!•lcrms •ir.r:tia~• "f .•t r·" •· 

T '!51 ;"D"I I".' J t C"' 25 T '!,I 
lndiealian euicut 

DTE ModP """!!• ~I') "'':q cu•C"J' •- ~· 
O'" "I T ~,! 'l'r1t"JI 

DCE Mode· n,,,,,~, ~'(' n re:~ .... ,•r··• ·- · 
p 1n 2~ '"' lnt:11cal·O" eu•c·:r 
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110 AL)DRESS MAP 

Appendl• A llSls lhl! ttQ 11ddrns map lor the IBM PC. To 
•void confttct with 1t•islinq de .. icl!S tn your PC. do not un 
lh•lr corre,ponding 110 Bdelfest r•n9H. 

AST Res.arch communi-:~tions l!~':~.RC]PS 
· norm1tlly use 1/0 11dd•ll!SS~s JQO.JOF IS I 
posillont 1 •nd z OU). Consult your us•rs 
manual tor lntorm•lion on olhl!r av1ilable 
•ddrtH senings where 1pplicablt. 

He .. declm11I 
AddrH• Aengt 

000.QOF 
020.021 
0•0·043 
060-0153 
080.0113 
OAn" 
OCn 
oen 
200·20F 
210-217 
220·2•F 
2711·27F 
2C0·20F 
2F0·2F7 
2F8·2FF 
300.31F 
320·32F 
3711·37F 
380.38C"" 

380-3119" 0 

3A0.3A9 

3B0·3BF 
3CD·lCF 
300·30F 
3E0·3E7 
::JFO.:IF7 
3Fll·3FF 

Applle1llon 

OMA Chlo 8237A·S 
lnter'UJll 8259A 
Timer 11253·5 
PPI 8255A·5 
OMA P119• R1!9lst•r 
Hon MISlc Interrupt (NMt) Mask Rtgistlf 
Rese,.,ed 
AH•iit•d 
Gem• Control 
E•pansion Unit 
Rl!nrved 
Printer 
AST CLOCK 
Ruer-.ed 
Asynchronous Communications (secondary) 
Prototyo• Card 
Fiaed Oisk 
Printe• 
IBM SOLC Commun•ca1tons 

IBM Binary Synchronous Communicallons 
(Sl!Condary) 
IBM Binary Synchronous Communicallons 
(prim11ry) 
IBM Monochrom1 Display/Printer 
Rtt!t!l'Yt!d 
Color/Graphics 
Resel'Y•d 
Oiskene 
Asynchronous Communications (primary) 

"The NMI lo lhe mlcroproc!S!or is mesk•d ell al P!>wl!r-on. 
You can set and reset the mHlc bit via syst1m software as 
follows: 

To !t!I lhe mesk bll (•nable NMI): Write hu 80 lo llO 
address AO. 

To rt!Sel lht mask bit (dluble NMI): Wril1 00 10 110 
1ddres1 AO. 

••oo not use SOLC Communlcafi.,ns ind Srconc!ary Binery 
Synchronous Communlcalfons together: their 110 addresses 
overlap. 

Tlblt 2·4. StO 0111 and Modem Conlr.ol Slgn1l1 

DTE Mad'!' OCE flllade 
SIO Slgn1f Jt Sl9n1I Jt Pin J1 Slgn1I JI Pin 

hOA Ourput r.o 2 n.o J 
RwOA lnt11Jf n.o J hO 2 
RTS.t, OulPUI nrs • oco 8 
CTSA tnr•JI CTS 5 
DCOA '"t'UI oco ' nrsicrs •15·. 
CTSB l"PUI csn o; (HR <O 
OTRA Qurout OTR n CSR '! 
TwCA lnoul T•C 15 r.c 15· .. 
R•CA '"DUI R•C I 7 n.c 17• .. 
Ch~,,;, Gr.,und 
s;9n1I Giound 

S1 Paalllon Interrupt lint 

II 
7 
II 
5 

• 
3 

IR02 
IRO:J 
IR04 
1nas 
IROll 
IR07 

AST FIHeerch communic11ion1 paclr19es 
norm1Uy u11 IR02. Consult your user's 
m11nu1I lor lnlormallon on other :tv1il1blt 
lnt1nvpl opllons whtt• 1pplle1blt. 

For aN 1ppllc1tlons. make •Ufe rr.11 !he 
seleeted IRO nn11 Is not used by 1notl>er sysrem 
device. Only one IRO poslllon an Ille CC· .. 32 
un bt ON at 1ny Hme. Appendls B Dsll 
s1and11d IBM assigned IRO 1ppllc1llons. 

When you oper11t !ht CC-':!Z board with .th• SIO In the 
vectored Interrupt mod• 1nd th••I! Is an Interrupt from lhe 
SIO, you invsr rud 110 1ddre5S 3nF during lht Interrupt 
roulln•. Tht canttntt ol thal 1ddress ren you what condition 
c1used lht lntenuPI (lhal Is. which of lhe eight lnt•rrupt 
Hrvice routlnu Is poinred lo). This vector musl be •!Id In 
the Interrupt senilce routine regardless of whither lhe vectOf 
lnlormallon Is used. Failure lo read this valu• can cause 
Improper SIO inl•rrupt operation. Th• SIO rel1r1nct manuaf 
delltls programming ind veCIOf in1erprt11lion. 

APPENDIX B 

HARDWARE INTERRUPT LINES 

Aor!"di• B givu the standard IBM·USi9ne1 hardware 
lnt'!••upf listing lor lhe IBM PC To 1void conmc11 wilh 
lns11ll•d dtvlcH. do not use their co!rHponding interrupt llnH. 

AST Research commvn;catio,.s pac~ag!s 
nonnelly uM IR02 Co,.sull your us!• s manual 
for lnlorr.,atton .,n other avail1blt lnrerrupt 
oe>llons where applicable. 

Only one IRQ swilch position fposit;c:ns 3 
through II on DIP switch SI) on !he CC ... 32 can 
be ON 11 1ny lime. 

IRQ lint 

NMI" 
0 
I 
2 
3 

• 
5 
II 
7 

p.,;,, 
Timer 
l<Pyboard 
Rese•v!1 

Appllc1tlan 

Asy,.ch•onous Communicalions (COPA1) 
1e,., SOtC communicat;ons p•oduc11 
IBM BSC (secondary! products 
Non.IBM hard dis~s 
Asynct,,onous Communicali?,., tr:"Cl.12J 
1eP., SOLC cornmunicati?"S produc!S 
1e1.1 esc tp•ima')) products 
191'.f li·~1 d·,~ 
('is~ •tte adaptor board 
Prrnter 

·~Ion Mask able ln!erruot 
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KEY m EE • Jump•,. ·op.n AST Research 
El ON • 1111 • Jumptr'clos.d MeggPlus 11. ComboPlus MultJ-FuncUon Boards 

J•ll3"1" 
tO•Zt•BE 

J OFF ~ DOS Base Memory.Jlllly_). 

AST M19ae1u:; II Bgan/PCl~'t) 

AST Combo Plus 

Tht AST Mt9aPlus and ComboPlus a,.. mutt;-function 
boards fol" IBM PC & XT computws. ThtlJ ftaturt 
ban mtmol"'IJ txpansion, s•rial, paralltl & 9amt por'ts, 
a clock/caltndar', l"'am disk and print spool softwwt. 
ThtlJ comt with a SuptrPak disktttt with softwa,.. 
for th• clock/caltndar, l"'am disk and print spool. To 
rtad th• clock, ty pt .. ASTCLOCI< .. , and to Stt tht 
clock, typt "ASTCLOCK/R "and thtn UH tht dos 
Datt & Timt commands. To ust tht " SUPERDRIVE '" 
softwan for' th• l"'am disk, th• PC, ><T systtm board 

11itchts must bt stt to l"'tcogniZt th• l"'atn disk as 
• anothtl"' physical floppy disktttt dr'ivt. 

Starting 
Address ~~~C2 fffii S2. 

7C sw;tch 1 
1234 
IM 164 
w D12a 
- 11192 
El e•2s6 
El El 1320 
El I 8394 
Elll!449 
I lw:f:=Q 512 

Pt ei9 P2 1:1:1:1:1:1:1:1:111 
7C 

PtliJP2 1:1:1:1:1:1:1:1:111 

Lpt1 ( P 1 , 7C ) 

Lpt2 ( P2, 7C ) 

CS~C2 4S (or 4) 
Ct!!f s2 mm+HH Comt (Ct I 45) 

cs1· Ct~ C2 
· · S2 

3S 
&Hffl1l:l:l:J:l:I Com2( C2, 3S) 

sw;tch 7-Pan~ tnabl•d-on Sw;tch 5, 6, 8-not us•d-off 

Start1ng 
Address 

Sw;tch 1 
1234S67 
fl:H I 164 
f:f:i II I t 28 
f:M I I 1192 
El f:Ut 12s6 
El El I 1320 
El I GI 1384 
El I I I E1448 
I l=;:FW f<lt st 2 

Switch 8 - Parity tnablt - off 
No Stttin9 for clock 

7 Pt 
~1:1~:1:~1:1~:1:~111 8iHE Lpt1 

7 P2 
i::tl:l:I::tl:l:Il):l::Iil:)ll liEEE) Lpt2 

4A Ct 
ffi±mfH HEEi) com t 

3A C2 
f±ilf±ffffi 8!!11 Com2 

H•mory...b!y.!!!!.& AST MtgaPlus, Combo Plus 

l+l·l 2l+H+I~ §i m::J:tlff 
Bit in trror' 00 0 t 02 04 08 1 O 20 40 80 
Chip Location P 0 t 2 3 4 5 6 7 
64 l<B Block of Ram in tl"'l"'Or' O 1 2 , ttc. 
64 l<B Block of Ram t st 2nd 31"'d, ttc. 

.5-23 



KEY r:1 m [!J L!.J - Jump.,. op.rt 
•oN a O OFF • • - Jump.,. c lond 

' . t AST R AMptCJ• Board is strict11' 1 
1n•monJ board for IBM PC, XT-typ• 
comput•rs. It c¥1 b• la.d•d with ith 
2 MBs of m•mory , which c¥1 M t 
combination of bu• ind •xp1ndff 
m.mory. Th• •xplndM IMmOf"l 
supports th• • Mh~.d •xplnd.d 
m.mory sp.cific•tion .. ( EEMS ) , Ind 
USH softwv• to ICC.SS this !MmOf"l. 
It us.s only 256 KB nm chips, so a 
btnk of r~ is 512 KB m.mory. 

Bas• I /O Addrtss 
Switch 1 
1234 

0208h 
0218h +-i 
0258h 
0268h 
02A8h 

D•ftult s~tting I 
D I I 0298h 
I I D 02EBh 

8Hks AYtiltb1• !S Bas• M•moC9. 

S'tlfitch 1 
." 5 6 
_/- 0 

DI 1 ( 256 KB) 
a:::J 2 ( 512 KB ) +-i D•ftult S•ttin9 I 
(]] 3 ( 768 KB ) 

If RAMpt9• startin9 tddnss is 640 KB, th.rt tTI RAMptCJ• 
m•mory is 11loctt•d IS •xp1nd•d m•monJ, r•9wdl.ss of th• 
b1nks 1v1il~l• s•ttin9. 

>yt1 PH• Mod• 
( This nttin9 11lows th• RilTIP•CJ• to h.ndl• multitukir\9 

mor• •ffici.nt11' . ) 
Du11 P 19• Mod• - .n~ l•d S'tlfitch 1 - 7 • on •. 

fl' ar;ty Ch•olc : 
To •ntbl• p~, twn Switch 1 - 8 •on·. 

Bit in •rror 00 01 02 04 08 1 O 20 40 80 
CMp Locttion P 0 1 2 3 4 5 6 7 
64 KB Block of Rtm in .rror 0 1 2 , •tc. 
64 KB Block of R.am 1st 2nd 3rd, •tc. 

3-14 

OKS 
641<8 

1281<8 
1921<8 
256 l<8 
320 l<8 
3841<8 
4481<8 
512 KB I I I 
576 KB M I 
640 KB I d 

PC. XI fffrdvtr• Configuration; 

S•t PC, XT nritch nttings to r•11.ct 1ny ch1n9.s 
m• to Bu•/Conv.ntion•l M•monJ. 

Sofbrtrt Conflgvration; 

Th.,.• w• s.v.,.tl configuration fil.s thtt com• with th• 
AST RAMpt9• Bovd. Us. th• on.(s) thtt b.st fit th• 
l\ffds of th• us.,. • 

R"IU'ir.m•nts : Fil•(s): 
r;1111ts •xp111dH m.mory - No virtual CONi:'IG 1 .SYS 
disk softww• ( Sup.,-Onn/fASTdisk) 
R~K 256 KB m•monJ. 
lnt.nds to US• Sup.,.Spoo 1, but not CONFIG2A .SYS 
Sup....oriv•. R"IU'ir•s 512 m.monJ. AUTOE><2B .BAT 
W111ts to us• both Sup•rSpoo1 .nd CONF 1029 .SYS 
SupwDnn. R•quins t MB m•monJ. AUTOE><2B .BAT 
W111ts to us• fAST'disk 111d Sup•rSpool CONFIG3A.SYS 
Hts 1 MB m•mOnJ IV 111.ab l•. 
Wtnts to us• fASTdisk tnd Sup•rSpoo1 CONF IG3B .SYS 
Hts 2 MB m•mory 1v tiltb l•. AUTOE><3B .BAT 

Aft.,. choosing th• tp~·opriat• m. I,..., th• CONFIGxX.SlJS 
u th• CONFIO.SYS ffl•. R.n.m• th• AUTOE><xx.BAT •s th• 
MJTOEXEC.BAT fil•. Copy 111 th• AST soft'W.r• to your 
boot disk. 



.... 
' ~ 

) 

0 
0 
3 
CT 
0 
"tr . c 
"' m· 
0 
llJ ... 
a. 
r­
m 

"< 
0 
c -· 

Co111b0Plus 

PC101 

To...., ... plft •t or.., lftte9'8ted c.,.lllt llCI ftnd ... _Oft II>• Chi• .. ..-.,. 

Notcl\=fj ,,.. .. 0 

J2· Ptrtllel Print., 
P0ttC011n-

Sl·Swltc" •I 

1110 E111ble· 
Ju.,.perlloclt 

COMl-4A 
COM2-3A 

ComboPlus Starting Memory Address 

Starting Address 1 

841( (:100001 ON 
1281((:200001 ON 
1921< 1:300001 ON 
2561< 1:40000) ON 
3201< 1:500001 ON 
3841( 1:60000) ON 
448K (:700001 ON 
5121<(:80000) OFF 
57SK (:90000) OFF 

' 
On ... 

M111lmum 
Uuble RAM 2 3 4 5 8 1 On Comb0Plu1 

ON ON OFF OFF OFF OFF 2561< ON OFF. ON OFF OFF OFF 2561< ON OFF OFF OFF OFF OFF 2561< OFF ON ON OFF OFF OFF 2561< OFF ON OFF OFF OFF OFF 256K OFF OFF ON OFF OFF OFF 256K OFF OFF OFF. OFF OFF ON 192K ON ON ON OFF ON ON 128K ON ON OFF ON ON ON 64K 

y / 

- ' 2 3 4 5 6 7 8 
Combo Pt us en DDDODD Switch It 

Parity Enable-SB O" 
Parity Disabled-SS OFF. 

Jl·Asynch­
S•rl .. POft 
lnteo!HeC-

.............. , 
Output •"d Sari .. ~ co .. 119ut11llon 
JUlft-llloclt 

COMl-Cl 
COM2-C2 
LPTl-Pl 
LPT2-P2 

t 
1· 

.; 
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STIP t 
ff you,_. na1 .irellf!y &fonlt '°· Cl'f'Y lt11t ASIClOCk r.OM 
P'"9'- Ir- I S11Pf'Plll clltkllle C-lloll 4.3 or ..... , lo 
,our PC boat dllr1111. 

If yoit .,, -• flow ID COPY I ... cort9U11 your OOS 
111-.I. 

STEP 2 
II.,_ -"""' ros ....,_ """""' "" "" AUtOEllEC.8AJ 
th. JOV -" lllltlt lhllt ""la ~ ""' ASfClOOC 
~-to - ""'cun"" C'llftll!nlt of,_ AUroe111:c 
... Insert !tie -""'9DOS..,.... .. dltweA:11111 ._ .. 
A> ......... lllllr Ht www11:*1d: 

TYflt! AUTOUIC.llAT <IMW> 

Y11tw --.. ~ 1M -""*of '°"" AUIOEXF.C ... 
Now yva 1111nt er.,.._ 1 - AUTOEXEC lie In •Ndl lhe 
CGllllnMd ASTClOCIC prft'!dlt ..._ Oihlr c~9f. 

Enl• ""-"' ......-. 

COPY COff: AUTOUEC.IAT<!llter> 
A9'Q.OCK<lnl1t> 

ICllMr wccwuclClst 

<F-.ctlon •1y Ft> <Enlw> ar <C11t-Z> <Enllf> 

If your WflfldncJ DOS dlttll!ltt Inn no AUfOE'.'!F.C lll<t. '"" lhtl 
l~""'C• llbaYe IO cr1ll1 Cllll tlfll orlly cammend In Iha Ill 
wll bl ASJClOCl<J. 

STEP 3 
Rlbool ,_ PC Pftl < Clrf.All·Oef > J. 

The AS rctocx r.ommwrwt w111 tllsDlllJ ,,,. ""'" lllWt d:tt11 art "" 
scrttn. ff n~l!SS'lfy. use the ASTctOCIC In utility .., •llf II.­
TIME Ind DATE e111 lhe Sl•PlllPlul n d...a.d In Section 3.3. 

STEP' 
Ent• lhll CGmllllnd: 

A>DATl!<Enler> 

Y- PC • .. sal11y lhol cunlfll d1l1 llhe ectnl dllt 
dlsD11yed llllf 111 dlH•llllt-

Currftll dlll• 19 Tue 1·21-1915 
Ent•-dllr. 

Entor the MW lllCllllh, day, Ind ye• n 1o11vwr. 

"""-dd·yy <Enter> 

"".," """ " '"" nn.,. or two dlqll '""""' d1llgnlllan. dd II Ille day, Ind W II Ille r••. 

STEP 4 
Ent1r lflll commlnd: 

A>llME<Entff> 

Yaur PC ... "'"" dl~rllly .... cur11nt ...... (th• ICIUlll """' 
dlspl1yed 1111y b1 dill1r1n11: 

Curr""'""'"''• 11:14:15 ll:Z 
Enllf ne• lim1: 

hh''"'"''' < Enler > 

wfttllf• ltlt 19 th1111 "-'•w. "''" 11 '"" ""'"'""· ,. .. '!'t •t I• th1 
11:-=t'•,tf Ott ~"• '" '''• 2f t•n•M' '"'"'"' ,..,. 11•• hnur (lh•I 
11. 1:00 f'M • ''· 1.aa l'M • 14. •"d "' "''' 

_,,,,.·· 

3.3 Setting the Clock-Calendar TIME & DA TE 

Jl•lt 4tth"ltClfcwo ""'" you ,_ ID Ill !he tlml end dltl In ltle 
Sl•Plkf'lut dact:. chip. 

NOTE 

Y1111 ""'-" 1n9 I -slon 4 3 I~ lal'!•t 
S1ireore11 dlsllllle to Sii 1111 SlaPlkPlut 
clodl chip. 

STEP t · 
!col .... system wlllt I dlsllllll lhlt eonlllnt 1111 
ASTClOCK.COM P'Cll'-· 

STEP I 
Ent• 1111 w11111•lll: 

A>AStClOCK IR<Enltr> 

Yo•.ir PC wlll lh9" """"' I mHH9• Ilk• ""' llhe actual dale 

8l1d 11111• .. be ---

A !I T c I 11 c II V111sltm 1.11 
~Copy1ighl AST nl!Se:itch. Inc .• 

1992. 1984. 

resltlt!t1t c:tncllh:.,tend:ir 
DAIE I TIME pracessoit !aided. 

c ......... ""'" " 05121185 
Currt""•I 1'- 19 08:01:58.85 

Do not 11nltlr hunctreth1 of 11 s11-:ond. H you do nal wn lo 
change Iha 111:11, prllt <Enllf> only. 

lllnl: For '"'""""'" ICCU'r.y. lyll9 In e lhnl lhll Is 10 lo 
15 slCOfllls lheld ol lhtt 11CIUal rime. 11ten ob'lllfvtt • d'IJ!!lll 
"'1lcll. Ind"'"' <Enfff> when IM saconds 111dlng on Ille 
wlleh cltdlft up to 1111 Ylkl• lhlt rou lypld In. 

STEP 9 
Rlbaot your wwwnpullf by prnslng < Clrt-AH·Oll >. 

NOTI 

Sol"CftncJ lh<t llS TClOCK ""IA"' p:irmmal• 
nleclt lh9 "'~ fll!llon ... hk:lt '"'""' 
you lo l!lllflllltt lhl d:11tt '"d llm1 In bolh PC 
_, Ind "'' S••P1•Plu9 ctoc• chip lrou 
cannot Ull'tlllt ""' clfw;lli cl1'f! unlPU I 
carllln patllon ol rhe ASfCLOCK.COM 
progr1111 19 11sldenlJ. 

H yott ustt lh1 A'JfCtrlCIC ~Ind 
wlll••,111 ll•tt 1n r.a• ~""''"'. II ~'"'Oly 
lnill:tftPPS thl F'C"s 11,ltt enlt time by 
te:idlnt! that lnl,.,m11t'"" lrQtft "'" 
s1.r:ikPlo1• t•nr• dtlr> .... d "'"" ••critt 
""""Y .. : "" r"'''"" "' ft!'llC'lOCK "''""'"' 
'~"•·•~··•. '" ,,. .. ~-.nmtt ur"'•:1t.- thtl! •Ji'lte 
Ind lime lnlatm:ttlon In lhtt CIOCll Chlo. 

3.4 The Clock-~alendar Battery 

""' .... , •• ,..., rf!"'r:'r c .. •,.rwt~r ~,,, ... , !h,. ... ,, l:t~f ,,,, lllbouf • 
'":tr, ....... ·~ ,,-;1•, rrrf:" .. ,.,,.,. v,. .. '::'Ill purchls• 
... r•1c:•tnt1nl 1)111 ... 1111 lrom r•m• dl!'ll'lf. 2-28 



/.C:,I -RESEARCH INC •. 
Serial Port Option 

U·Dln Connectcw lnst11ll Shorting 
Atnmbllff Plug H•• 

12•"n Connector Assembll•• 

lnstan Sltortlne 
Plu .. Her• 

ln~t1111 $hartlng ln,11111 Shorting 
Plugs Here Plug Here 

Install Shorting ln!tall Shorflng 
Plug H•• . Plug Here 

lnst11t1 Shorting 
Plug Here 

ln.i11ll II· P'ltltlan 
DIP Shunt Here 

3-27 
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Parallel Printer Port Option 

To loc:1t1 pin •I .,, en lnt•1r111cr clrcull llCI 
nncr 1111 notcll ... Ill• CNlt H-blJ. 

Note"~! -·1-0 111,1011 Shortino 
Plu9 Hete 

Inst 111 Ad~pt .. 
C1bleH1re 

ln1t1ll Ad1p1 .. 
C1ble Here 

h,.tall Ad1pt1r C1bl1 H111 

0 ~~~~~~~~~~~ I ii~~~II ~ t1'.1IJ~l:l'.1ll'.i~~ll~~ . n ~ n ~ ::1 1; _ ,'"~iil~\'\1~~.111l0 :~ · u n 1!~ ,.[: 
llt 

ID 
0 
m 
a 

i g~[luDuOuOuUuOuDulJuO.~,o . u L IB ltSr .... ~-~ .j .. !... •.. . .. ~. \': ... • :r.:: 
Tohc•••ptn •t ofMln1'""3r9t•ddreutttfCt ........ . ... .. . 
nncr Ille notcll .., - cltlp .... ..,111y. 

Natcft--. Anet-rJ 
ln,1111 Ad1pler C•ble Her• 

Instill Shortln11 
Plug Here 

lntl•tl Shorttn9 Plu9 Here. 2-26 



m a [!] - Jwnp.,. .- AST Resegrcb .aar•• • • a _ Jumpw ctos.ct RA1:1U,ge AT/286 ( Base .. Extended & Exoanded Memoey_). 

n• AST RAMp~• AT and RAMp~• 
286 •r• strict1'j m.mory bo.-ds for 
IBM AT-t'JP• cornputws. ~ Nn ~ 
lHdM with 2 MBs of nMmOf"J, which 
c.an b• a combmtion of b.-, 
•xt•nd•d, and •xptnd.cl m.morv. 
Th• •>ep.andM m.mory supports tM 
·•nn.anc•d •>epw.d m.morv 
sp•cification • C EEMS ) , and usu 
soft'W~• to acc.ss this rn.moriJ. It 
us.s 256 KB ram chips, so a bn of 
r•m is St 2 KB m.mory. NOTE: It is 
r.comm•nd•d to us. th• RAMp~• AT 
with th• ISM AT, & tM RAMp• 286 
with 80286 buM AT compat'iblff. 

Sofhrarr 
1. Run th• IBM AT S•tup pro91"vn, ifrwcffHl"'J, for 

connntion1l 1nd •>et.nd.ci rn.mory. 
2. Run th• AST • INST ALL • pr09"vn. ( Stv• insttTittion ). 

This pro91"vn instans t ffvic• drivw in tM CONFIG.SVS 
fil• ( • DEV ICE • REMM.SVS ••• • ) , to H~ss tM 
•>ep.and•d m•mor"J m.anag.m.nt pro91"vn. 

~P..A9• Con••ntiontl I Exttndt4 
M•morJ Sizt Sw;tch S!Stin91, 

(Thu• s.ttings ¥'• ignorM if an m•mot"'J is to b• 
us.d as •xp.andM m.mor"J S"w'2 - 1 thru 7 off ) 

Switch 1 
1234 
Ei&i• 129 ....., 
•• i 256 
en 11 394 * 
iU I I 512 
II fid 640 
q 11 I 768 
SI I II 896 
Cl I I l 1024 
I f¥W 11:s2 
I QM I 1280 
I II M 1408 

* B•st op.,.ation with 
Multi-tasking soft'Wan 
( DESOvi•w) 

AST R AMpag• AT-Pak 
1/0 Pig9':1back BoU"d 
Conn•ctor 

Bast 1/0 Addrtss Sttting~ 
Switch 1 

. 5678 
0208h 
0218h +-i 
0258h 
0268h 
02A8h 

Dual PH• Modt 

. 
M I I 0288h 
I I M 02ESh 

C This s.ttift9 anows tM Ramptg• to h1ndl• multitasking 
mew• •fftci.ntl1J . ) 

Dual Pag• Mod• - .ntbl•d S'Witch 1 - 9 .. on ... 

Switch 1 - 1 0 is not usM. 

Conytntjon1J I Ext•ndtd SttrUng Mtmory: 
Switch 2 

1234567 

1234567 
',~ ,, ' . 
1234567 

I I I I I I I I 

St 2 ....., D•fault S•ttin9 j 

256 ... 
* B•st op.,..ation '#'ith 

Multi-tasking soft'W ~• 
( OESOvi•Y ) 

If all m•morv on th• RAMpag• 
...,_ Bowd is to b• us.d as 

•xptndM m•mor"J onl'J, 
Ht S"w'2 - 1 thru 7 •ofr-. 

Ptd!.9 Cb•clc: 
Bit in Chip Bit in Chip 64 KB Block of 
Error Location Error Loc•tion ram in wror 

64 KB Block of ram To .nabl• p¥it'j, turn S'Witch t - 8 .. on •. 

0000 p 
0001 0 
0002 t_ 
0004 2 
0008 3 
0010 4 
0020 s 
1)040 6 

~o 1 

0000 p 
0100 8 
0200 9 
0400 10 
0800 11 
1000 12 
2000 13 
4000 14 

8000 '' 

Dos /Bas. /Conv•ntion! 1 M•moe'J 
00, 01, 02, 03 Syst.m Board 
04, OS, 06, 07 * *If Jt 8 diHbl.s th• 

2nd block of 2S6 KB m.mor"J, .,,.ors 
04 thni 07 'Win b• th• Exp.ansion Bd. 

08, 09 Exp.ansion Bowd 
E>et•nd•d M.,.,,ory 2S6 KB Ram ChiP.! 
to, 11, 12, t3_ \ tstba 
14, tS, 16, 17 - f 

' .. IBM AT Systtm Board Mtmory~p~ 
'Wh.n ntting th• R AMpag• Board to us. 
mu1ti-taskin9 softYan ( DESOvi•Y ), it is 
important to un only 2S6 KB of syst•m board 
m.mor"J , and dinb l• th• othw 256 l<B m•mory , 
if th9',1 htn any , by positionin9 Jump•r J t 8 on 
th• IBM AT Syst.,.,, Boit'd toYards th• b•ck of 
th• computff". 



KEV m ED - Jumpff' opM AST ReseHrch 
~lrli7!1'T 

B•B•BB 

CJ ON 
• Iii] - Jumper- clos.d o oFF-r ______ __. StxPakPJus Multi-Function -Boards 

! DOS BHse Memory only_). 
IYce 1 - 1 983 

IYP.e 2 - 1984 

J4 - PwaTI•l cOM•ctor-_::l J3- Game Conn•ctor­
:-:::::illlill·:·:··. I ':lrtDo not 

bank bank bank bank bank bank ~ ~ ~ ~ ~ ~ ~: ~: ~: ~ ~ ~ ~ ~ ij:·:·:j ;i chang•) 
6 5 4 3 2 1 ::::::::::::::::::::::::: S•rial 

. =~=o=····=::::s= !:: . Port 
: : : p:Jµl;lll : ; : : IRO ...... : . : . : . : . 1.1==-=1=--=-======--- Bl I. I. I. I •• , ... , Jump•r 

p or-t En.ab l• 1 23456 !j I fl j !j! j ii( Ill' 
Jump•r. Block llffilffillll Clock Batt•"' 4 

Starting 
Address 
S'Witch 1 
..u..I. . 
CLO 64 · 
CD11-2a 
cm:J 192 
CEii 256 
EDJ320 
m:::m 384 
EEO 448 
EEll 512 

Starting 
Address 
sw;tch 1 
123 cc:o 64 
COi 128 
CED 192. 
cm 2s6 
EDJ 320 
m::::m 384 
EEO 448 
~512 ~ 

S'Witch 7 - not used 
Banks Switch 8 - P.ar"it1j - on 

lnstaJJed 123456 _... ........... 
1:1:1:1:1:1111:1:1:1:1:1:1 Eli~~~ .... S'Witch 1 

~ 
·CIIJO 
COit 
CED2 
CEEl3 
m:IJ4 
m::ms 
EE[J6 

- l~ffi~tl~l~I ffi1fe Com 1 

Banks 
lnstaJJed 

s..,;itch t 
456 
O:::Oo 
COit 
CED2 
I 14~,,1 3 
ECO 4 
CODS 
EEO 6 

123456 3...,s __ 
ffillffifffil 111:1:1:1:1:1 Com2 
123456 
&HmffiH .... 1:1'""':1: .... l:"""'l:l-:I Lpt1 

123456 --­
Hffimffii 1:1:1:1:1:1:1 Lpt2 

Switch 7 - not ustd 
Switch 8 - P.ar-it1J - on 

. 123456 347 
1:1:1:1:1:111 eH!I gi:~~ .... 
123456 347 
Ill :I :I: I :I :I ffilffi Com 1 
123456 347 
ffillffiffffi e Com2 
123456 347 
&Hm+e a Lpt1 
123456 347 
fffitilffJ tBiJ Lpt2 

/-----------------------------------------------------IY P. e 3 - 1987 ParaTI•l J3 - Gam• Start1 n Banks Switch 7- not us•d 
Clock S.att•"'-, C~nnector- [CoM•ctor- Addres9 

O;~::;:;: ... : lro N t Sw;tch 1 
I nsta 11 ed Switch 8 - Parity - on 

.·.·.·:·:·:·:·:·:·: 0 0 1 2 3 
bankb.ankb.ank:: ... :::::::::;:;::1-.:.1 Chang• ~ 64 

3 2 1 ==Hll==========m· === L...J...J-1 

Bank B.ank S.ank Sw;tch 1 Tot.al CLK 347 
O 1 2 4 :5 6 R.am 1:1:1:1:1:111 eH!I g~;~~ar 

- a::D OKS CM1 347 

: : : : ·::::: : : : : : ; : : : : : : ; : ~ Serial CIEi 128 .... -~. . . . . . . . . ClllJ 1 92 64 - C03 64 KB 111:1:1:1:1:1 8iE Com1 

_ N _ N ~ ~:::~;mrm;,mw~ ,ri'" ~~ E 
64 64 - CEIJ 128 KB CM2 347 
256 - - CEii 256 l<B ffilfffiffi liffi Com2 
64 256 - m::::D 320 KB LP1 347 

§ § ~ ~ t5 d S'Witch 1 EEO 448 

IBffiBffiBIBI- IRB~o~~p•r ~ mm 512 

64 64 256 m:JD 384 K fffiUf±ffi ffiil Lpt1 
256 256 - EEIJ 512 KB LP2 347 
64 256 256 CID 576 KB fffiffilfffil 9 Lpt2 

Th• AST SixP.akPlus is a multi-function bo.ar-d for 
th• IBM PC & XT tlJP• comput.,.s. It futures base 
mtmor-y txp.ans;on, serial, pwall•l & 9amt ports, 
.a clock/c.alend.ar-, r-am disk and print spool soft-

M@mory Lay out: 
~ ~ .. 'li~\:;:t 5 s " 3 z 

·-··•·.·.· 

p 
7 
6 
5 

w an. It comu with .a Sup•rP ak disk•tt• ..,,;th 
softw.an for- th• clock/cal•nd.ar, ram disk & print 
spool. To rud th• clock, tlJP• "ASTCLOCK"; to set 
tht clock, typ• "ASTCLOCK/R" & th•n us• th• dos 
Datt & Tim• comm.ands. To us• th• '"SUPERDRIVE" 
softw.an for- th• r-.am disk, th• PC, XT syst•m 
boar-d S'Witches must b• stt to recogniz. th• ram 

.111111 Mtmo"' Er-r-or- Location Ch.art lITlll 
e;t ;n •rr"Or" 00 01 02 04 08 10 20 40 80 
CMp Location p 0 1 2 3 4 s 6 7 

64 KB Block of Ram in •r-ror- 0 1 2 I •tc. "'J ,' disk u .anoth.,. physical floppy diskttt• drin. 64 KB Block of Ram 1st 2nd 3r-d, •tc. 

3-30 



SixPakPlus 

PC190 
Humber of Banks Installed on the SbPakPlus DIP Swllch 51 

Configure for sllutlng addreH, 
memory alze, parity Danks lnst•lled 

NONE 
I 

2 (1·2) 
3 (1·3) 
4 (I .. ) 

5 (l·Sl 
8 (1-IJ 

51·4 Sl·S Sl·I Tatel SlxP•kPlus RAI 

OFF OFF OFF 01<8 
orF orF ON IJ4Ka 
OFF OH OFF 1'8Ka 
OFF OH ON 192Ka 
Otl OFF OFF 258Ka 
Otl OFF ON 320Ka 
ON ON OFF J84KB 

Sl•PnPlus 

~-~--.4--' S•llch t 

-----~ 

Sl11PakPlus Starting Memory Address 

Slerll_ng AddreH 

841<" (: 10000) 
1?.l!Ka (:20000) 
l'J?.l<a (•30000) 

'25'1K8 (:40000) 
3"1K 8 (:50000) 
J'l4K8 (:150000) 
44nKA ("700001 
512Ka (:90000) 

) 

Sl·I Sl·Z 

OFF OFF 
OFF OFF 
orF 011 
orF ON 
O~I OFF 
OM orF 
011 OH 
ON ON 

St·J 

OFF 
ON 
orF 
ON 
OFF 
ON 
orF 
ON 

MtuhnumRllM 
On Sl•P8"Plu1 

3'14KB 
31!4Ka 
:!"41<8 
3'J4K8 
3201<8 
255Ka 
191KR 
128Ka 

Clock-Calendar 
Ballery 

Parity Enable SS ON 
Parity Disabled SS OFF 

( Oefaul t) PIN 1- COf-11 _ __. 
P Irl 2- COM2----' 

(Oefaul t) PW 3- LPTl------' 
PIH 4- LPT2----...a 
Pl~ 5- GAME PORT 
PIN 6- CLOCK ENABLE 

2-29 

I llQ3-COf·12 
(Default) IIH)4-COM1 

IRQ7-LPT1 

4 7 

ma 

3-3/ 



STEP I 
If you hllVtt nal llfrellfty clantt "'· C'Of'Y ""' "~ rctor.Y. COM 
P'"9'- lrom I StlP'!fPlll dltlllCle tyeftlan 4.3 ar Iller, lo 
your PC boot dlskeae. 

If Y"'' .,, _. '- lo COPY I ... can.vii your 00S 
m-.1. 

STEP :r 
If your -lr'"41 OOS dltl!l•tl., lllrt!llfty ""9 ""AUTOEXEC.8AT 
1114, you """' lllll!f lhlll 1111 lo lncludtt llMI AS TCllXIC 
__..,_ To '"" .... current conlt!nlt ol '°"' AUIOEllEC 
lie, lnSl!fl lhe _.....,DOS tlltlr"'9 In drlwe A: _,II.- lie 
A> prompt,...._ !hit co:uwu;alld: 

TYPE AUTOl!X•C.8AT<Elltw> 

Yo11r !lt'!lt!9" _.~pl., ""' ennlf'nl' of your AUIOEllEr. lie. 
Now you lftll9t et11ete • - AUTO!XEC 1119 In •Nell lhe 
commllftd ASTClOCIC prfC'!ftn "'"9 ..._ ~11-
Enlef ..... __... s...-.: 

COPY Corf: AUTOl!XEC.8AT<Enfer> 
ASTa.OCKclEnter> 

If your """"'"' DOS ""•""" hln no AUTOEl!EC ni.. '"" lhe 
'~" llbo¥e "' etelle one (the only cGmnllnd In the lie 
wlll be ASJClOCK). 

STEP 3 
A•boot your PC fpren <Clrl-An-Oel>). 

T"" AS TCl{ICI( l'1JlllfllllrWf will 1!1•1!111y lf111 ..._ """tflll• "" lhe 
sc:rPl!n. If n,...1!,~:iry, 11'11111•1! ASIClOl:IC 1" tt!ilily"' ~flf ""' 
TIME end OAIE on the S11PltiPlul es dellliled In Sfc:llon 3.3. 

STEP 3 
Enlel' lhis carnmand: 

A>DATli<Enl«> 

V- PC will display'"" currenl dale Clhe •ctuet dlle 
displ•yed mey be clllerenlJ: 

Cur"'"' dllfl! i. ·Tue 5·21-19115 
Enter-date: 

Enter the - month, day, lfld .,.. n lallowr. 

lftll'l·dd·n< en••> 
whl!I• ,..,. Is ""' - or lwo dlqil ""'"'h 
deslgnlllon, dd Is Ille d•y. llld w 11 the re•-

" you da nat nnt to ch•nge the ct.le. prns <Enter> only. 

STEP 4 
E"'" lhlt ~end: 

A> TIME <Enltt> 

Vtftlr PC will l~n dl!f!flly lh1 cur11n1 llmtl Clhe 1CtV.i lime 
dlsplay•d m•y b• dillerent): 

Cu"•"' H..,. i• II: t 4: 15 112 
Enter new lime: 

""'mm,ss < Enler > 

wh•~ fllt 1, th11 .. ,..,,_ '""' •• '"" minor". ttnfl ' ' '' th1 
•...:t'n<f n .. ••"• '" o!' 2 t "oo" '"'""'1 ,.,, 11 .. hour 11h111 
••• 1·00 rM • 13, 'OIJ rM • 14, ... d IO o .. , 

3.3 Selllng the Clock-Calendlll' TIME a DATE 

,..., '"""-.lllWI ..... you'- la ... "" llme Ind dlle"' lhe 
Sl1Pllll'lul ctock c:hitJ. 

NO fl! 

You "'ll!lf us11 • ...,,ston 4.3 for 1•'"1 
$1..,....all dlsll"'9 lo set lhe Sl1P•llPlul 
cloc:ll chip. 

STEP t 
97'f ... systftll 'llrilh I d1911"'9 1het canllllnl lhe 
ASTCl.OCK.COM llfCll'ML 

Sfl!P :r 
Enler lhll ~end: 

A>ASTCl.OCK IR<Enter> 

Your PC trill 11 .... dl!plllJ • menage lllr.e lhlt (the ectull dale 
lfld ....... be dlfterenlt. 

ASTc:lncll Vflf,(l)fll.H 

~Copyright AST ne<ie,,.rh. Inc .• 
1982. t91M. 

'"'~ clflrtclc:wtcrwt:ir 
OA IE I llME proc:etsorl laadt!d. 

Cnrr- of.,I.," ll'S'21111S 
Curret•• '''"' Is 08:07:58.85 

Oo nal enll!f hvntfrelht of 11 sl!r.Ofld. IT you do not wlfll IO 
chmnge the time. prns <Enter> only. 

Ill"" For mRXlmum 8CCuracy, type In • 11me lh•I '1 to iO 
15 sK('llffs •ht!ld of lh• eclulll lime. then obs""'• • diq!lllf 
••lch. ind prMt <Enter::- whl!fl lhe seconds reading on Ille 
w•tcn celehft up lo lhe •etue lhat you typed In. 

STEP'S 
Rebool your compu1er by prnstng < c111.an.ot1 >. 

NOYE 

St!l'!'Cllfl9,... ASTClOCK .. ,n·· p:iramt!ler 
S~'!CIS ll1e ''"id~f CIJ)lic!n, whio:h •MOWt 
you 10 111irl:it• ""' d'll• 111d ,;,.,. In li?lh Pl': 
n1eonorv Ind lh• Sl•Pa•Plus clocll chit> (you 
nnfll't update lh11 cr-.ti chit' un•Pn a 
cer1;iln rorli?n of ll1e ASTClOCK.COM 
program Is 11sldentl. 

If y0tt 11st1 ''"' A '31 Cl OCIC ~0"""1nd 
wiC11nul ""' '" r:-.·~•'"'"'· it~''""'' 
1,,it•:it11, ... '""re·, ct.111t """ tir.-., by 
rp~'Ji•u1 th:tt '"'""""''"" horn th" 
Si11f':tlrPh1• r.•otlrl ehift. "''d •ht?n .. CJ.,et 
11w~y ·: ..., I""''"" .. 1 A~fCV>':'I': """"ins 
,,.~i·'""'· ~., """ .. ,,.n,..t ur .. ,,,. th .. tf:tte 
and lim• ln~rm11111on In Iha ciocl< chip 

3.4 The Clock-Calendar Battery 

The Ntttl•r"' r,lr.o:li c111r..,of;or !!.111.,y ''''"ul'1 '"" t-:r :>bout • 
y•.1r. ""1 'T f':'1~1fy 1rr•='t:it'1t••111 vro r:-1'1 outchas• 
rPr••ctm'"' l.talle<les from '°'" di!~,., 

2-)ll 



Te~hTa~k AST 
SixPackPlus 

New Style Micro Products 
September 30, 1985 Category D. Hardware 

DS LAYOUT 

The battery of the new style board is located at the bottom. 

DIP SWITCH S1 

CONFIGURE FOR STARTING 
ADDRESS. MEMORY SIZE. 
PARITY 

CLOCK-CALENDAR BATTERY 

RS-232C JUMPER BLOCK 

FACTORY CONFIGURATON: 
SERIAL INPUTS 
CTS, DSR, AND DCD 
DRIVEN BY 
CONNECTED DEVICE 

/ EDG~NECTOR J1·SERIAL PORT 
CONNECTOR 

\ 
IRO JUMPER BLOCK 

PORT ENABLE JUMPER BLOCK 

FACTORY CONFIGURATION: .• 
IR04 (COM1) FACTORY CONFIGURATION: 

_, IR07 (NOT ~·re> COll1 (IRQ4), LPT1. 
Seo E GAME PORT, 

U ) NABLED CLOCK-CALENDAR 
ENABLED 

SlxPakPlus Board Layout 

3-
3 

Sorbus· ........... ~ 



06 COMMUNICATIONS PORT CONFIGURATION 

IRQ JUMPER BLOCK 

PORT ENABLE JUMPER BLOCK 

NORMAL (DEFAULT): ALL INPUTS 
DRIVEN BY CONNECTED DEVICE 

2-CTS NORMAL 
4-DSR NORMAL 
6-DCD NORMAL 

. . . . ._.': ·--· -. _._ -· -··- -~· .. . . . ': ...:..... ---
- • • _;A .. • ...... ~--···.·~-~--:.-

~ ~-.. ic..•. - ... ·-:-·--:-;. --. -

i - . .. .. : ::- === .. · . .:_·. ~: 
. .. . -··. . . . ... ·- . _,. ... 

3-
4 

1-CTS FORCED TRUE 
3-DSR FORCED TRUE 
5-DCD FORCED TRUE 



Tech Tau~ 
Micro Products 
July 26, 1985 

01 PARALLEL PORT CONFIGURATION 

PORT ENABLE JUMPER BLOCK 

r= PIN3-LPT1 (DEFAULT) 

t r PIN4-LPT2 

• •r-1• •• 
• •l!J• •• 
123458 

NOTE 

When IBM Monoc:hrome Can:! ls Installed. SlxPakPlus LPT1 will respond 
as LPT2. and SlxPakPlus LPT2 will respond u LPT3. 

INTERRUPT-DRIVEN PARALLEL PRINTER SOFTWARE 

AST 
SlxPakPlus 
(New Style) 

Category D. Hardware 

Interrupt-driven parallel printer software UM9 IRQ7. To ensure that your lntenupt-drlven parallel printer software operates correctly, you 
must enable IRQ7 on the SlxPakPlus. It wUI not harm anything to enable IRQ7 even If you do not run lntenupt-drlven software for your 
parallel printer. 

02 CLOCK-cALENDAR CONFIGURATION 

IRQ JUMPER BLOCK 

3 4 7 

[II 

PORT ENABLE JUMPER BLOCK 

PIN 6-CLOCK ENABLE 
(INSTALL SHORTING PLUG TO ENABLE CLOCK-CALENDAR. 
REMOVE SHORTING PLUS TO DISABLE CLOCK-cALENDAR.) 

3- Sorbus· 
.. -----

3-35' 



03 GAME PORT CONFIGURATION 

PORT ENABLE JUMPER BLOCK 

PIN 5-GAME POAT ENABLE 
(INSTALL SHORTING PLUG TO ENABLE 
GAME PORT. REMOVE SHORTING 
PLUG TO DISABLE GAME POAT.) 

04 MEMORY SWITCH 8ETT1NGS 

STARTING ADDRESS 

64K (:10000) 
128K (:20000) 
192K (:30000) 
256K (:40000) 
320K (:50000) 
384K (:60000) 
448K (:70000) 
512K (:80000) 

NOTE 

Position 7 on SlxPekPlus switch S1 
Is not used, and It can be ON or OFF. 

ON -
• fl) 

PARITY CHECK ENABLE 

12345878 

OOODDDOD 
'-~~~~~~~-' 

HON• PARITYENABLED 
HOFF•PARITYDISABLEO 

SIXPAKPLUS STARTING MEMORY ADDRESS 

MAXIMUM RAM 
S1 S2 S3 ONSIXPAK 

OFF OFF OFF 384K 
OFF OFF ON 384K 
ON ON OFF 384K 
OFF ON ON 384K 
OFF OFF OFF 320K 
ON OFF ON 258K 
ON ON OFF 192K 
ON ON ON 128K 

........ ...-
ON - 12345678 

en DO OD DODD SIXPAK • SWITCH1 

NUMBER OF BANKS INSTALLED ON THE SIXPAKPLUS 

BANKS INSTALLED 

NONE 
1 

2 (1-2) 
3 (1-3) 
4 (1-4) 
5 (1-5) 
6 (1-8) 

SIXPAK 
SWITCH 1 

S4 SS SI 

OFF OFF OFF 
OFF OFF ON 
OFF ON OFF 
OFF ON ON 
ON OFF OFF 
ON OFF ON 
ON ON OFF ..._ ........... ......... 

ON - 12345878 
fl) OD DD DODD SIXPAK • SWITCH 1 

SIXPAKPLUS MEMORY SIZE SETTING 

TOTAL 
SIXPAKRAM 

OK 
64K 

128K 
192K 
256K 
320K 
384K 



IH~lllUI • .. A .. Cl.11~•"'••. 

and 1/0 Board 

PC36S ___ ,. ,n.-...... 
WJIC c.i •1 ••• ..._ lllDIC~ ..._ 

r • a. 
r; 

l 

Rowt 
Row2 

R-3 

Aow4 

Rows 

Rowe 

.Nllft'lb .. of 
Rowt lntlalled 
on AclY..,11901 Rowt Row2 Row.I Row4 Rows Rowe SWI SW2 SW3 SW4 SWS 

OFF OFF OFF OFF ON 
OFF OFF ON ON ON 

t 128K 
I 5121( 

2 , 281( , 281( OFF OFF OFF ON OFF 
ON OFF OFF OFF OFF 
OFF ON OFF OFF OFF 

2 1281( 5121( 
2 512K 5121< 

3 12BK 12BK 12BK OFF OFF OFF ON ON 
ON OFF ON OFF OH 
ON OFF OFF OFF ON 
OFF ON OFF OFF ON 

3 12BK 12BK 512K 
3 1281( 5121( 5121( 
3 5121( 5121( 5121( 
4 
4 
4 
4 
4 

5 
5 
5 
5 
5 
5 

a 
a 
a 
a 
6 
6 
a 

t28K t2BK 128K 12BK 
t28K 12BK 12BK 512K 
t28K t28K 512K 512K 
t28K 512K 512K 512K 
5t2K 512K 512K 512K 

OFF OFF ON OFF OFF 
Of~ ON OFF OFF ON 
ON OFF ON ON OFF 
ON OFF OFF ON OFF 
OFF ON OFF ON OFF 

t28K 128K 128K 129K t28K OFF OFF ON OFF ON 
t28K 128K 128K 128K 512K Otl Otl ON OFF OFF 
128K 12BK t28K 512K 512K ON ON OFF ON OFF 
1281< 1281< 512K St2K 512K Otl OFF ON ON ON 
t28K 5t2K 5121< 512K 512K ON OFF OFF ON ON 
512K 512K 5121( 512K 512K OFF ON OFF ON ON 
128K 128K 128K t28K 128K 17!K OFF OFF ON ON OFF 
t28K 128K 128K 128K 128K ~t2K Otl CPI ON Otl OFF 
12!1K 1281< 12!1( 128K 512K 512K 011 Otl ON OFF ON 
128K 12BK 12BK 512K 512K 512K Ofl 011 OFF ON Otl 
1211K 12!1K 512K 512K 512K 512K ON ON OFF OFF OFF 
128K 512K 512K S12K 512K 512K CH OFF OU OFF OFF 
5121< 512K 512K 512K 512K 512K OFF ON ON OFF OFF 

Setting the Advantage! Memory Size 

( 

Configuring th• Starting Memory Addr ... 

The nell1 thing you need to tell the Advanrepl It where itS 
memory wiU be located in the A.T's memory addressing ranq .. 
This is done by configuring the settings of Switch Black #3 "' 
the Advlllffagel. 

When configuring Switch Block #3, noll tha following: 

• If you ar1r using no other memory cards In your AT. 
follow the Instructions In this section. 

n you are using the IBM t28K memory card In you• 
AT, follow th• . ructions in this section. , 

• n you ar~ g' 
(111cludir 18 
more th· e A 

" o' · memory cards In your a r 
t 2B •dJ. or II you are usin!' 
·11111t~ ''(Jw lhe ins1ructions '" 

Section ·'.;J, "II ' 'iave o.. • •.,emory Cards'". 

• ti you have 25'0 , ,n ~our AT system ,board, you .,, .. 
use Option •t below to configure Swilch Bloc~ •3 
(You must also configure your AT sys"m board: 
instructions for doing so win be given later in lnstalla1·· 
Step 7, as wen as in Appendix E of this manual I 

II you have 512K on your AT system board. you.,.. 
use either Option 12 or Option 13 to configure 5..,. • 
Bloek 13, 

• Apoendir o fi!ls all possible st111ing addrtss sw•tc" 
settings for the Adllantagel. 

The startin'l memory address ol the Advantage! shOuld b• 
set,.cted Ir• ' nn~ of the lollow1ng three options. dependin9 
on the co"' >1u·a1ton ot your AT: 

• Option ,,_Split Memory Addressing in a 2561< Af 
This Advantagel conli9uration It mandatory in all 
2561< ATs. 

• Option •2-Solit Memory Addressing in a 512K AT 

• Option •3-Co.,tiguous Memory Addrass1ng in I 
512K or &•OK AT 

II the conligura1ton you want do~s not lall into one ol the 
above three catego"r. please refer lo Section 4. 
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Memory Addressing cin the Advent.I Uling Ille switch 
settings in Figure ~-

Figure 3-4. Spit Memory Addrentng In e ZSIK AT 

In ttds configuration, the first 384K ol mpmory on the 
Advanflt[19' Is ~ to IOUrldirtg out the AT"s bae 
memory eree to ils 840K mellimUm. 

Please note the lonowing lects regarding Advenrege! 
lnstelatlon In e 2561< AT: 

,.UL ...... .... 
... tll.AIH 

• t 
t 

• • I 
I 

• II the Advant•flll' hes more lh11n 384K on It. the first 
384K is ll!l'!d 10 round out the AT"s base memory to 
640K. with !he remaining Ad1ranlagrt! memory addressed 
es expansion memory. 

• II tM Advlltff•' hes 384K or ~SS on it. this 
memory is added lo the AT"s 256K svstem boefd 
memory, for total base memt"ry ot 384K. 5t21< or 
640K. There would be no e!l!pansion memory in the 
15 MB extended memory 1rea. 

If you are inst11Hmg th<! lldvant11991 in a 256K AT. or 
ii ¥'111 111• ch11noong thP AT !IV!lt•m ~ard memory 
conli~11tion 111 lhi!I time. yC!U mull! PfOOl'lly configure 
your AT sylllem bml•d. Instruction!! lo• domq so are 
gi-.n tlllt!f in ln!'111H11tion Step 7. IS well IS in 
Appendix E of thiS manual 

Spllt MetncffJ Addressing Mematy AlloceHon -.. _,. 
1011\ I H4• at 111• ., .. .. • ••• ...... I 

t•• Ht• .... , I IOU •••• ···- .. 11 II•. . ..... 
C•t•I Clll•I •••• I ..... .... .... .. .. .... .. .. ..... ..... -···- ..... --··· ...... 

I I IHI ... I ... t•I I ••I I I Ill I ... Ill , .. ••I It• Ill• .......... . .................. . ...... ·-··· -----I I Ht I SU • SU UI Ill Ht 
I I Ut I t•I Ht ttt HI SU nu 
' I Ill• I t•• t•t Utt HI HI Ult ..... -··-· ····· --··- ....... ····-1 I Ht I ... I HI UI Ht Ill 
I I Ill I tct ... HI• 1•1 ••1 IHI 
I I llU I tll "' 1111 ••1 HU .... • I Hit I ... 1111 IHI HI .... H•t ...... ··--- ........ ---·- ----- -·---• I SU I t•I Ill ... 1•• ... HU 
I I "' I l•I Ill llU tit , .. .... 
1 I "" I . tit ... Ult HI llU llU 
I I IH• I t•I IHI UH UI 1111 llH 
I • '°" I 

t .. .. .. n .. t•I IUI Htt ---··· ......................... --··· ····- ....... I • ... I UI Ht ••t HI SU IUI • I ... I tet IU 1111 ... Ill .... 
I I ..... tu IU• .... tit IHI 19H 
I I I ltl I tu .... IUI ... lttl UI• 
I 1111 I ... 11'1 l•U ... , .. , IHI • HH I ... Ult "" t•t r•u ,.,, .......................... ----- ---·· ........ t • .... UI , .. "" HI tn UH 
I I 11\1 I t•• ... .... UI HU .... • I 1111 I t .. 1111 '"' tu Hill ,, .. 
I I nn 1 ••• 1111 Ult ... 1111 "" I • llU I t•I 11H Htl UI uu 1111 
I I , ... I ... "" ,. .. . .. IHI ,, .. • t !011 I ... HH IUI t•• , ... llU ---·-· .............. ----- ----- ----- ........... 

Conversion Chart tor calcutaling th'! 11mount of ba!le mema.y 
and expansion memnry In t~ AT when using split memory 
addtessinv on the AdHntagel 

of in_,. on the Advenrege• IO round out the A.T's bne 
memory area to Its 64()1( ma•imum by setting the Advam.ge' 
switch settings es shown in Figure 3-5. 

I•. . • 

:•i~=~~~--~=~~--
~=!~:f~~ •.• ~~~~-· .·:·=+ 
•. i.! • .I. .. ~ . 

···,- .. ~~ :·! 
: .... ~": . : 

.-

Figure 3-S. Splll Memory Addrnslng In a S1ZK AT 

In this conflguretlon. the first 128K of memory on !he 
Advant•flll' Is dedieated to rounding out the AT's bae 
memory erea to Its &IOI< maximum. 

( 

• ff the· Adventege! has exactly t 28K on ft. this 
memory is lldded to the 512K system board memory. 
for total base mema.y of 640K. There would be no 
expansion memory in !he 15 MB extended memory na. 

• If the Advanterlfl' has more lhan 1281< on It, the first 
1281< is used IO round out net base memory to 
64()1(, with the remaining Advantage! memory l 
eddressed a expension rnemory. \ 

The configuration described in Option #2 may be useful H you 
are using eppticatlon software whidl can eccea a fUll &tOK 
of base memory. 

Option 13-Contlguous Memcny Addresstng In a 5t2K or 
140K AT: If your AT has 512K on Its system board, you mey 
address 1n of the Advanlarlfl! memory es expension memory 
in the 15 MB extended memory area. You should also use 
this configuration H you have the IBM 128K card In your AT. 

Figure 3-6. Contiguous Memory Addressfng In • s1··· 
or &40K AT 

In this configuration, an of the memory on the Advantage! is 
used as expansiOn memory. The 640K base area is not 
allected by the Advenl•fll!'· 
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t!CH T~~~UCTS MICRO 

LAYOUT 

D Category 

AST 
Combo Plus 

Hardware 

........ 
HM UH ·-.... ~::.~ ••• ----::: ........... , 

........ ,,, .. .... ~:.~n.c •. ,.. 

..!,., •n IMI "=::!. ·:.:: ... , ..... 

TECH T~~~UCTS MICRO 

JUMPERS 

COHl 
COH2 

LPTl 
LPT2 

· ..... j"'. .:.. ' 

AST 
Comb0Plu1 

Hardware Category D 

SERIAL (C) 

erlal Port Primary S 1 l Port 
Sar • Altarneta 

Addreu 
Selection 

Jumper 

Cl 
C2 

PARALLEL (P) 

Printer Pl Peral lel , . P2 Primary Printer 
Alternate 11 Par. 

' t .... I ·/. J 1 I I ' 

Interrupt 
(IRQ) 

Jumper 

4A 
3A 
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TECH TALKS 
11ICRO PRODUCTS 

SVITCH SETTINGS 

AST 
Co•b0Plu1 

C1te1ory D Hardvara 

Record 111 1wltch 1ettlng1 before removlng boardf 

Combo Board• ar1 f1ctor1 pre•conflaured for th• follovlna: 
641C of RAH on the ayatem board and no additional 

memory board1 
Swltche1 1•4 are uaed to ••l•ct the 1t1rtln1 locatlon 

of th• Combo Board'• ••mory 
Swiech S ON • Dlaable flr1t Co•bo bank of 64K 
Switch 6 ON • Dl1ebl• 1econd Co•bo bank of 64k 
Switch 1 ON • Dl11bl• thlrd Combo bank of 64k 

Svltch 8 ON • Dhabh parlty check (for REV.D PCB) 

Startlna 
Addreu 

Switch l (on Combo Board) 
'X' • ON '•' • OFF 

Polltlon 1 2 3 4 5 6 7 8 

641C x x x factory 
l28K x x x 
l92K x x 
2561C x x x 
l201C x x 
J84K x x x 
4481C x x x 
5121C x x x x x x 

Up untll tha lntorductlon of the never 256K and XT Sy1te• 
Board •odel1, the IBH •••ory boundar{ 1vltch aettlna• and I/O port Jumper1 on AST cards normal 1 dld not change. 
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Screw Set 
Aaaembtye 

.. 
Bank 1 
(MK) 

Bank2 
(128K) 

Bank3 
(112K) 

Screw Set 
Aaaembtye 

J5·Mea•Pak Connector 
(Optlonal) 

To locat• pin •1 of en lntegratld circuit (IC) 
find the notch on th• chip a ... mbt1. 

Notch-., 

A1ynchronou1 Sertal Port 
•2 Connector (Optlon•I) DTE/DCE SelKtlon 

J4•DCE Configuration Jumper Block 
J3·DTE Configuration J2•Parallel Prtnter Pott 

Screw Set 
Allembly-

Parallel Port Output 
S.IKtlon Jumper Block 

S1·SwHch •1 

Conn.c:tor (Optloi:aalt 

0.me Adapler Piggybeck 
Boenl lntert.ce Conn.c:tor 

IRQEnable 
Jumper Block Pln•1-a 

•For lecurtnt ()ptloft1I M .. 1Pllk lloerd 
leftal Pott Output end Clock 
S.lectlon Jumper Block 

Aaynchronou1 
S.rtal Port •1 
lnteftace Connector 

.. FOf Securtng Optlon1I 011119 Ad1pt1r Plggyblcll Boerd 

-, 

n • rt 
C1> 

(IQ 
0 
rt 
'< 
0 

f ~ .., OQ 
io. • < ~ • ~t; '1 
C1> ID l"i 
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TECH TALKS 
MICRO PRODUCTS 

AsT /.fl,_J+tt.. Category D 
~ 1•'« ~c.1-q1 cin ~--

SWITCHES A S-;----k er q_ +][ 

MegaPlus II Starting Memory Addreu 

Starting AddNM S1 S2 S3 S4 
Muimum Uubl• RAM 

On Meg•ptua II 
64K(:10000I ON ON ON OFF 

128K(:2oooot ON ON OFF ON 
192K (:30000I ON ON OFF OFF 
256K (:40000I ON OFF ON ON 
320K (;50000t ON OFF ON OFF 
384K (:60000) ON OFF OFF ON 
448K (:70000I ON OFF OFF OFF 
512K (:8oooot OFF ON ON ON 
576K (:90000t 'OFF ON ON OFF./ ... 

512K 
512K 
448K 
384K 
320K 
256K 
192K 
128K 
64K 

on-1234ss1e •en OODDDDOD :::::r:;" 
'f :u. Use~ - • f~ 

. [~'4( k ·'li 

. . . 
Parity Check Enable 

- 1 2 3 4 5 6 7 8 

: en 00000000 :=~~:'~;u 
S-7 ON i=Panty Enabled 

S-7 OFF i=Panty Disabled 

AST 
MegaPlus 

Hardware 



Configuring ... , ..... Port 

Single-uMI' PC-DOS wll IUPport up to 3 pwlll8I printer pons, 
called t.PT1 • lPT2. and t.PT3. If your AT has a c:alol"-type 
dllPaY cant wllhaul a buift.in printer adlptet CIOf!, UM Table 
3-3 to configure IM Adt#_,.,. If your AT has a manoc:rirom. 
fYP' dllplay card will a built-in printer ldapler port. "" 
TIOle 3"" to configure Ille Adntrtage/. 

Tllble 3-3. P ... lef Port Conflguntlon In AT with 
Colof.Type Olsplay C... 

Nu11111etof 
P9nllel l'artll 
~Ill Ille AT lolllcll lllocll S2 

a -ltooa8~aaal 

-
[oaag~aaal --[oa~ggOaol 

::a 

2 

~ 
3. 

lrooa~~aaol -

LPT1 

LPT2 

--· 
• 

Disablec:I 

P .. ne1 Port Configuration In AT wltll 
MonocttfOIMo Type Display Card 

Nu11111etaf 
......... Parts 
AlrudylnllleAT 
(wltll Monocfwa111• 
Cardi Swftctt lllocll •2 

2 

3 

P'unctton of 
AdvenU11Jel 

IRQ Ju""*'9 Pw.Uel Port 

r '• ' ••••• • • • • • 

r ' • ' ' ••••• ••••• 

r ' • ••••• 
••••• 

LPT2 

LPT3 
(Na lntemlllll 

Gtlme Port Enable 

Conftturlnt ... s.n-1 Pott• 

The AT running under ~ PC-DOS will suppan up to 
2 serial ports, called COM1 and COM2. ~ on flow 
many pons yaur AT aJrNdy llal in...- and flow many pans 
your AdrtMtage/ has, Ht Swilcft Block 12 an lie~/ 
ICCClfding to 9ittW Table 3-1 or Table 3-2. 

Tmte J-1. Conflgu...alon for Adnn,.,., with One s.t.i Port 

a 

2 

Numllet of 
Sertel Part9 
Alrftdytn 
91eAT 

!J 

2 

If g~gaaOaOI __ .. 

Conflgundlon for Advan_., wtth Two Sert.i Porbl 

lwltcft 8Cock 92 IRQJ ........ 

lrng~aaoaal ' 
.... 

' • 3! 

ruegaaoao ••••• ••••• 

• .---1 
lruggaaocol ••••• ••••• 

I 

.._ ....... _ ... 

Enabllng/Dlsabllng P1rity 

P'IRICllon of ..,......,.. 
lertelllaft8 

Setlll '' IUllCllans 
•COMt 
s.111 12 IUllCllans 
•CCMZ 

Seriml ,, lullclioN 
•COM2 
Seriml 12 CIUOted 

Seri• ,, dilllllled 
SenmllZdilllllled 
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--.... --...... 1111 . ....... .._..., ........ - .......... ...... 1111.-•..----

a.ti• .... ._ ......... 

s.u ....., -Chec:ldftg 

Figure S-Q .,_._ID_.. ar CllMllle...., _ 
dlec:lllng. ·--............ _,...,..... .._ pmflr---. ........ 

,_., Clleciill'I SWMI 

..,lioooaaoaol 
,,._ ~a. ltMlr ,,,., CllKldr.g. 

l.U .................. c:.n. ......... ..._,Sin 
Figure S-14 .,_ ............................. _nliailll 
._, ........ eo. ......... __, .... --
.......... __, llelwtell 0 Md MO KB. Cariwenlion8I 
_, _ .. ..._ ldillle PC'allllil of MO ICB 11 iuc:Nd. 

IEKfl ellllllecl 25&IC8 ..... ~. _...... c-
...., _, ......... of '40 IC8 d~ _, .. ,.._..NA---. ............... __, .. 
........... ~(peged)-,. 

For_., yaur PC Im 2511C8 of~__, ...._,......,an._ ..-...11omn1. ...... ,_ wenc 111 -
SillPMPNmium ID• OUI ~ ...-y ID 11 l40-KB 
............ Sild'lllPNmium .......... ._ .,....._,..: 

• AIMqiilll ~ -r 1111111 .. -....i . 

.... ~ -r llzw ..... 1111111119 .... ........... .._.,., .... 

,. 
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tD 
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•• 

A Sf 

_c:..., ___ 

i 
I.Lt • ..,.,.. ..._, AdclN• 

@ 
F"9ft S-'2 .._ ............. ,...,. ......... .._ 

- eddrWMa-Tllis ........................ ._mudl 
_ ...... _, .. ...., ........... ,..PC. Wild 

I .,._...,.., ...... ....- ..... during_, lbing. 

_........., .... , - - ~ - ... ClfF ClfF Off =·· .... ON on ClfF 
i ,. .. GfF °" Ol'F OfF 

'1 ,. .. OM °" °" Off 

I 
..... ClfF Off ON ClfF _ .. 

°" - ON °" -- - °" °" -_ .. 
ON °" ON Ol'F 
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..,11000000001 
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AST 

0 

3-Y5~ 

lb prov« 384 KB ol _,,toonal memory. - bont~ (512 
KB) musl ti. installed lift Si•PakPremium. lb ptOVode 384 KB .. -l'lloonat _ ...... ,. Ht S.•PakPremium corwetll-.1 
_, size ID up ID 512 KB Ctl'le defaull Htling). Thi$ settmg 
el!QIH 314 KB n 1yS1et11 -mar, The ....,.-,;ng 121 KB al 
... Sl2 KB i& ...... doc-.cl u eapandad _, 

NOTE 

'lit pr- perily errors. do nor Mt Ille 

--·~sin IDr - __, '*' ii IC!Umlly installed on Sia..............,. 
For esampte. if 2S6 KB is inllalled on 
Siaf'akPremium. do "°' ....... QlnWflliorlal 
_....,,, IDr size up ID 512 KB. 

.· 

'lit •llGcate .. Si•Pa~P......,rn ~ u .. pmndecl memory. 
limply set the sta"1tlQ .:dress ID 540 KB This -es ltlal 
llO S.oPakPre""""' ~~as_....,.,.,_,...,,,, -v-ratess Of llW __...... "*'*Y lin Mlling. 

SiaP.i.......,._ 
ColWWfttlonal 
Memory Size 

OKB 
Uo ID 2S6 KB 

"Up ID 512 KB 
Up ID""° KB 

-0.t...il Mtling. 

ON 
OFF 
OH 
OFF 

-11000000001 

a.u ·serial Pott (COll11COM2) 

SW2·1 

ON 
OH 
Off 
OFF 

F'.gure 3-16 .,_..Ille pouille SiaPmllPtetnium HNI poll 
···rn-nca. 
• .,. optioNI Maind -- port .. 11111 Mstded, • must be 
dlubled ID e..aid MO addreSS conllicls. 

"Fftl ..... port ......,.., - C()Mt. U1ir'9 IA04: 

'. · · · · · ·1 o· · ~. . . . . . . . . . . 
Dl•DHD•ft l•&lf" t-- ·~-
Firs1 _.., pott eMbled u COM2. U1ir'9 IR03: 

D . ..... .. 
L---

"Seaind MN! port IMl*d n COM2, U1ir'9 IR03: 

(· .. · .... ] o. : : . . . . . . . ... u....... ... ... t__ t..!!----
"Oelaull~ 

"°' .. -- pons. - tlating plllOl ID camplelely ...,..oon. 
fjgUN J.M. SetW P'arf COii ...-

.· 

3 

3.&.4 lt•M llO Address 

Figura J.15 U-S IM SisPakPremium base llO addreSs 
utllng\. This Hf""9 CleiNs IM INlse llO edclrna used by 
SisPaokPYetnium ID~ willl 11'9 PC. mo Iha! ii can 
...... - ol !lllpmrlCled --,. • 

NOTE 

• - "*' - ASr DPMded _, llurd ii ........, in • PC, each ....,.. - • 
dilletenl llO addntU. lb pr.-.. llO mddress 
-*ts. "'* - lhll no aOier dftices in '°"' PC - 11'9 - 110 9ddresl. 

.... llO SlllPHP...,._ Switch Sellings 
IW2·1 SW2·2 SW2·3 SW2-4 

0206 OH ON ON ON 
•02111 ON ON ON OFF 
0258 OH OFF ON OFF 
0258 Of~ OFF OFF ON 
02All OFF ON OFF ON 
0288 OFF ON OFF OFF 
02Ell OFF OFF OFF ON 

"Def• .. selfing 

-liOOOoOOOol 

.. ~ ,.,, ........ 

,AST 
-~..---

3.LI Serial Port Inputs 

F'ogure J.17 .,_ how ID conligure serial Inputs C'l'S. DSR. 
and DCD ID lie drioeft by 11'9 ~ de9ic:e or~ 
-..-. This,..,_..,~ a c-lietll -- al 
nte:lflfiguring Die Mrial port IDr .,_;al ~ al eertain 
Mfial devices (lhe dDc_...,..,.,. M<i9I de¥lce - tell 
,OU II JO'I Med ID bee an, al IN -W ...... ne). 

... l:t 

I ..... ·L ---
~. . . . . ... 
·"' .... l:J t , 

~--;:; .:. 

.· .· 

.· .. 

0 

~ 
\;,ii 

0 
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.....: .. , ... c ...... .,,, ............. .., ..... :.··•. : .. .. 

NOTE 

I a display adapler (-'! a1 ... IBM 
__ ,,._ ...,..., wilh a lluill-in parallel 

port la inllaRad. LP1'1 .. Nspand • LPT2. 
end LPT2 wil Nspand • LPT.1 

:U..G8meP9rl 

Figure >-11.,_.,_111 eNble or diulll9 aw SillPakf'Nmlulll 
...... port. 

I ... oplionll game port la NII inslalled. ii lllOuld lie diulll9cl 
• 111 aVllicl llO address conllicts. 

1 · . . . . . · 1 . . ..... . 
u .. u ..... .. --­._ ....... 

S.U CloclM:alandar 

.c:;·--
1: : : : : Ll 
U lot •1 M "II• a---

Figin >-20.,_.._111.....,. ardiuble ... ~ 
dodlcal1ndK 

1:::::::1 ..... ., .. 
"Qodi----.. 

--~~~~ ..... ,..--
1::::: :~ 
all••••• 
Qldl;Qlltl .... -

-c-iiw----
--

-· ·--· ..... -· .... -· ...... 

STEP 1 
,,..,.. ~ u.:. .... bar..,.... .......... -
.... .......,_,.._ Snee> them lnlO ... lllllllDlf llDllS .... 
SiaPallPNmlum (l'"iguN :M). 

. · 

• 

......... c .... ...,. ................... ..... 

•· 

:u.7 ..... 1111 Patt 

Figln >-ti ~ '- Ill configure ltle S.1PakPr1mium 
paralll port u LP1'1. LP12. ar disablld. 

NOTE 

I a dilPfar adapllr wtlh I buill·in 1111r1Uel 
port is ln9tallad In ,aoir PC, Si1~rernium 
LPTI - tnpond u LPl2. and LPl2 -
Nspond .. LPr.l 

"LPT1 (llO 371-371') -iilld: 

1 · ..... · 1 . . . . . .. 
.... ,, It., .... • L,.,._ 

1 · ...... , . . . . . . . 
u ...... ,.u .. 

i..._.._ 

1 · ...•. · 1 . . . . . . . 
..... It ... ........ --... 

U..10 Dual ..... Mode 

·O-. . ---

·[)-......... 

·[)-. . .. ......... 

FiguN S-2'1 .._. ._ 111 anabll or dilable Dull Paga modi. 
Dull Paga made alow9 expanded ...._, Ill .......... two 
Ills d mapping ...,_,.. wtllch - bell proper 
lllUllilallil'9 apaqlian. u.... '°"~a apedal - Ill 
do .,.,..._ .._ Dual Paga mode anablad. 

I .. I I I • I I ' I I 
... tOOOOOOOO : :'.":'..".::::.=.. ·· .. 
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RAMJMge! Switch Seltlng1 

Heudeclmal 
BaM llO RAMpagel Switch Setting• 
Addreu SW1·1 SW1·2 SW1·3 SW1-4 

0208 ON ON ON ON 
•021a ON ON ON OFF 
0258 ON OFF ON OFF 
0268 ·ON OFF OFF ON 
02A8 OFF ON OFF ON 
02B8 OFF ON OFF OFF 
02E8 OFF OFF OFF ON 

SW1 
0Ntll•ll71 

lDDDDDDDD 
•Default setting 

Figure A-1. RAMpag•I Sa•• llO AddreH Settings. 

SWl.S and SWl-tJ: Defines how much RAMpagel memory (If 
any) Is available for allocation as system memory, as shown In 
Figure Ar2. 

If the starting addreu for the RAMpage/ board la set to 640 KB 
(the factory default setting), then all RAMpagef memory will be 
used as expanded memory regardless of the banks available 
switch settings. 

NOTE 

Set swltchee for at least as much RAMpagel 
system memory as you will need to flll PC 
system memory to 640 KB. System memory 
will be filled up to the 640 KB limit, then 
the rest will autornatlcally be allocated as 
expanded memory. 

(' I 

j 

' 

( 

' ' 

( 

... __.,,. 

lfAMpeg1t Switch S1ttln91 

Banks Available 
as System Memory 

0 
1 (256 KB) 

• 2 (512 KB) 
•• 3 (768 KB) 

SW1·5 
ON 
OFF 
ON 
OFF 

SW1 
0Ntll•l171 

lDDDDDDDD 
• Default setting. 

SW1·6 
ON 
ON 
OFF 
OFF 

•• A maximum of 640 KB wlll be used as system memory In 
any PC or PC-compatible. The amount of RAMpage! 
memory used as system memory is also determined by the 
starting address of your RAMpage! board. 

Figure A-2. Banks Available as Splem Memory Conflgurallon. 

A.2 Dual 1.age Mode . " 

SWl·7:· Enables or disables Dual Page mode as shown In 
Figure A-3. Dual Page mode allows you to maintain two sets 
of Mapping registers. Dual Page mode Is useful for 
multitasking applications. 

Although the default setting la for Dual Page mode enabled, It 
Is up to your applications software to make use of this feature. 
DESQvlew uses Dual Page mode. 

A-3 
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~ lfAMpagt! Swllch Stlllng1 

Dual Page Mode 
•Enabled 

Disabled 

SW1 

SW1·7 

ON 
OFF 

ONtll•llfl 

tDDDDDDDD 
• Default Setting. 

Figure A-3. Dual Page Mode Settings. 

A.3 Parity Error Checking 

SWf-8: Enables or disables the parity error generation 
circuitry, as shown In Figure A-4. 

Parity Checking 

•Enabled 
Disabled 

SW1 

SW1·8 

ON 
OFF 

0Nt11•1111 

tDDDDDDDD 
• Default Setting. 

Figure A-4. Parity Emw Checking Settings. 

A.4 Starting Memo'ry Address 

SW2·1 thtough SW2-4: Defines the RAMpage/ starting address, 
as shown In Figure A-5. This setting tells RAMpage/ software 
how much RAMpage! memory is to be used as system 
memory. (0-640 KB). 

A·4 

( ( 

• 

( 

3-

ltAMpage! Switch StHlng1 

CAUTION 

To prevent memory conflicts, make sure that 
the RAMpage! starting address does not 
conflict with the memory used by any add­
on memory Installed In your PC. The 
starting address must be equal to the total 
of your PC system board memory plus 
any installed add-on memory In your PC. 

; 

All switch settings other than those shown below are reserved. 

Starting 
Address SW2·1 SW2·2 SW2·3 SW2·4 

0 KB OFF OFF OFF OFF 
64 KB ON OFF OFF OFF 

128 KB OFF ON OFF OFF 
192 KB ON ON OFF OFF 
256 KB OFF OFF ON OFF 
320 KB ON OFF ON OFF 
384 KB OFF ON ON OFF 
448 KB ON ON ON OFF 
512 K~ OFF OFF OFF ON 
576 KB ON OFF OFF ON 

• 640 KB OFF ON OFF ON 

SW2 

ION 1 2 3 4 

tDDDD 
• Default Setting. 

Figure A·S. RAMpage! Starting Address Settings. 

A·S 
~ 



ttampage Af' .. 

Expanded Memory Card 

•OFF 

~--- Nol used 

) 

R•mp•ge AT / BHe 110 / convenllonallexlended address (02111i) memory alze (121 KB) 

Bank 3 Bank 2 Bank t Bnnk o ----------_, ~·· ..... ~:• ~ ••.•.• ·:f ·: •• ·~ ~ .... - .. - - ... "· 
~.;·If 1 11 !•t ~, :!I '. , •:-t ·• ·• '.,. ··• • - i •. - : • •· ~ 1 :'9• I\,. ~:f I, .. . .......... -.. ·· .... _, - . 
'."". ~·· ~.~·· ·. ,- ~ .... ~ -.... ~ .. ··· .. ~ · ........ ... :., ~ .. 'f,.~il .•• ~ ':', :~ ·, .. :• .... ~.. ·"'"' ~:..· .. • .• ·.; ~· 'f.t •1f L't Ar ',,. ... , .. o o '·.~ - '•o !"t -:., ~ ·• 

"',• ~I 1;. ~· ; o "'!"' •j,, ~ ":.•I 1~ - - . o ~ , : ~· -';. n 41 '1,;~~· , ...... r,_ .. -a "-: .. -:;,-· .• ~~ .. "'I., 
: 'ti " ~· - ., . 

......_"'. 

~.,,. 

Dual pmge mod• 
(eNbledl 

Amount of RAM 
512 KB 

Install RAM in these banks 
0 1 MB 0. 1 1.5 MB 0. 1. 2 2 MB o. 1, 2. 3 

A1mp.,. Ar C-..Uonlllf••nded MemorrSlno. 

lhM UO Addlfta Selllnp fSW1·5 llmluglt SWl-I) 

The ba .. UO addrass is dllennined lly swilchn sw1.5 11•""'9" SWl·I. Tl•• det1un position lor these swildtes seni the Rampage AT ba .. llO 8Cldrns IO 021111. LH .. SW1·5 thnMJh SW!-11 in Iha del1uH posillonl unless you ,,_ anolher erpar!Md -morr board In your computer with 111 .. l/O lddress 0218h. or anOlher de¥ice thll usn tlte b• .. llO addr9!1 0218h t11 1ny address Iha! llelon91 to tlte ume 9'0Ull with b11se uo addfns 021811. 1r11e grvup ol 8ddrn1n la -'<led in ,,,. not•~ ~-1 

11....,19e AT 
c-nllon•l/Exlended 
Memory Sin • SWM SW1·2 SW1·3 SWt_. 

- 121 KB 
251 KB 

- 384 KB 
512KB 
~OKB 
761KB 
aHKB 

1024 KB 
1152 KB 
1280 KB 
1408 KB 
1538 KB 
1864 KB 
1792 KB 
1920 KB 
2048 KB 

ON ON 
ON ON 
ON ON 
ON ON 
ON OFF 
ON OFF 
ON OFF 
ON OFF 
OFF ON 
OFF ON 
OFF ON 
OFF ON 
OFF OFF 
OFF OFF 
OFF OFF 
OFF OFF 

ON ON 
ON Off' 
OFF ON 
OFF OFF 
ON ON 
ON OFF 
OFF ON 
OFF OFF 
ON ON 
ON OFF 
OFF ON 
OFF OFF 
ON ON 
ON OFF 
OFF ON 
OFF OFF 

• T- fflli"9S - ;gnared II all Ramp19• AT ~ i:! used u .. paneled _., ISW2·1 11uoug1t 
-·. JFF). 

)n 1Pl1•"9 

I••• ,.,r'bflt ~liOn ... 111 OESO•i4!W (assuming you Ill Ille PC -AT to IK!lgll•tt 256 KB ol system l>Oard 
memory). 

II you h- lnolher ttspancled memory bo•rd In your PC·AT (sueh 11 al'Olher Aamp199 AT "' an Adv•nt•ve Premium), or anolher d..nce with a conftlc!lntJ UO 1ddf@ss. configute Ramp•g• AT to UH a dill ...... ba .. llO lddrn• ~ble 2-3 """"'arizes tlte possible base UO llddres ... ). 

8Hel/0 A-p19e AT Swttch Sett1nv1 Addrets SWl·S SW1·1 SWl-7 SWl-I 
0208h "ON ON ON ON ·011eh Ori ON ON orF 025811 OH· OFF Oii orF 026811 ON OFF OFF ON 02118h OFF Otl OFF ON 0288h orF ON orF OFF 02E811 OFF OFF OFF ON 

·oeraun sP111n9 

~--~~~~'"l'.fJ-·~Of'~·-------------1~ SW2 

~~~~~~~~ 
tlJ•t1r1l/ -------ConwtontlONl/111........i '8rffy cMdtnt Mnlary ftHdy (..........., "'" .. °" ISll •II 

Comrentlon11/E11ended Memory lnslllled fSW2·1 llWOugh SW2·7) 

The•-' of _..iianillle•1•nded _,,,,,,,already;,,.,~""" In your PC-AT beftlle lldding Rmmpage AT d•tetmlnel how you lltoulcl .. nilctl positions SW2· I ltlrough SW2·7. 

~switches SW2·1 lflrou9h SW/.7 In th@ir dOffautl wmng ·• your PC-AT hat 512 KB .nao, installed - you dCI nae plan IO UM 0ESOvl9w. 

1b UH Ill of R8'"Plg. AT memory .. ...,......, memory. Hf SW2·1 1twoug11 SW2·7 to OFF. 

If you plan to use DESOvi@w. Ind 'IOU' R1mp1ge AT b011d hn e'*19h memory i11S11nec1. ~ is a good Id.a to ch""~ the twlll:h Mtllft9 n shown in F;gure 2·5. Th@ more Rampage AT memory lhll is (lffocated in !he 1rea ,,_ O·ll•O KB. Ille grHt., the enh•neem""' of OESO.i ... , 11etlormane•. s.., APPl!ndi• 8 1or mare lnlormlflon on _,. atloc81iCln w.th DESOview. 

Dull 1'89a Mode fSW1·11 

Switch POSihon SW1·9 e,,abln Of "1•1bl•s dual P•V@ m0<1e Dual pave mode •s en1bl@!I by de>faull on yout R1mp1ge AT Dual pave modt attows AAmp. AT fO hancH mullilH~inCJ . - hlnclli"9 ,....,.,. jobs 11 one• - e>fticien11y. as wh"" you UH Iha OESO.iew P'09'am. Dual page mode Should be ten enabled. 

3-~--0 -



1,jJ 

lJ\ "-"" ·••-:h Selling Summary 
Swih. -- ling Sui - •OFF 

SW2 •OFF 

DDDDODOD SW2 

DDDOOODO Hon-P•g9d 2 3 .. 5 8 1 8 M•mory 
AllWllClf 

Non·Pagod 1 2 3 .. 5 & 1 8 lnltollllCI SW2•1 SW2-2 swz.3 SW2·f swz.s sw2.1 SW2·7 Memory 
0 KB ON ON ON ON ON ON ON AlrHdf 

IW2·J SW2·• SW2·5 SW2-t 121 KB ON ON OH ON ON ON OFF lna1elled SW2·1 SW2·2 
256 KB ON ON ON OH ON OFF ON 1192 KB OFF ON ON ON ON ON ( 31• KB ON ON ON ON ON OFF OFF 1320 KB OFF ON ON OH ON ON ( 512 l(B• ON ON ON ON OFF or. ON 8 .. 8KB OFF ON ON ON ON OFF c a.Cl KB ON ON ON ON OFF ON OFF 8576 KB OFF ON ON ON ON OFF (_, "'i<B OH OH ON ON OFF OFF ON 8704 KB OFF ON ON ON OFF ON (..· IHKB OH ON ON OH OFF OFF OFF 1&32 KB OFF OH ON ON OFF ON (., .-1024 l(B ON ON ON OFF ON ON ON 1960 KB OFF ON ON ON OFF OFF c_··, 1152 Kl OH ON ON OFF ON ON OFF 9061 KB OFF ON ON ON OFF OFF C'" 1280 KB OH OH ON OFF ON OFF ON 9216 KB OFF OH ON OFF ON ON c·i I.al KB OH ON ON OFF OH OFF OFF 93•4 KB OFF ON ON OFF ON ON (..'' 1531 KB ON ON ON OFF OFF ON ON 9472 i<B OFF ON ON OFF ON OFF Ot< IH• i<B ON ON ON OFF OFF ON OFF 9600 KB OFF ON ON OFF ON OFF OFF 1192 KB ON .ON ON OFF OFF OFF ON 1728 KB OFF ON ON OFF OFF ON ON 1120 Kl OH ON ON OFF OFF OFF OFF 9856 KB OFF OH ON OFF OFF ON OFF 2048 KB ON ON OFF ON ON ON ON 191• KB OFF ON OH OFF OFF OFF 011 211' i<B ON ON OFF ON OH ON OFF 10112 i<B OFF ON ON OFF OFF OFF OFF 2304 i<B ON ON OFF OH ON OFF ON 102•0 KB OFF ON OFF ON ON ON Qt/ 2•32 i<B ON ON OFF ON OH OFF OFF 10361 KB OFF ON OFF ON ON ON OFF 25IO l(B OH ON OFF ON OFF ON ON 10496 i<B OFF ON· OFF ON ON OFF 0'< 2181i<B OH ON OFF ON OFF ON OFF 10824 KB OFF ON OFF ON ON OFF OF< 1111 l(B OH ON OFF ON OFF OFF ON 10752 KB OFF ON OFF ON OFF ON ON 2ft• Kl ON ON OFF ON OFF OFF OFF 10880 i<B OFF OH OFF OH OFF ON OF< 30721(8 ON ON OFF OFF ON ON ON 11008 Kl OFF ON OFF ON OFF OFF ON 3200 KB ON ON OFF OFF ON ON OFF 11136 KB OFF ON OFF ON OFF OFF OFF 3321 Kl ON ON OFF OFF ON OFF ON 1121• Kl OFF ON OFF OFF ON ON ON 34561(8 OH ON OFF OFF ON OFF OFF 11391 KB OFF ON OFF OFF ON ON OFF 3S84 KB ON ON OFF OFF OFF ON ON 11520 KB OFF ON OFF OFF ON OFF ON 3712 KB ON ON OFF OFF OFF ON OFF 11648 i<B OFF ON OFF OFF ON OFF OFF ll•O KB ON ON OFF OFF OFF OFF ON 11n6KB OFF ON OFF OFF OFF ON ON :lffl Kl OH OH OFF OFF OFF OFF OFF 11904 KB . OFF OH OFF OFF OFF ON OH 40llK8 ON OFF ON ON ON ON 011 12032 KB OFF ON OFF OFF OFF OFF ON •21• KB OH OFF OH ON ON ON OFF 12160 KB OFF ON OFF OFF OFF OFF OFF 4352 Kl ON OFF ON· ON ON OFF ON 12281 KB OFF OFF ON ON ON o ... ON 44IOKB OH OFF ON ON ON CFF OFF 1206 KB OFF OFF ON ON ON ON OFF 460I KB OH OFF ON ON OFF ON or. 125U KB OFF OFF ON ON o" OFF ON •136 KB ON OFS: ON ON OFI' ON OFF 12&72 KB OFF OFF ON ON ON OFF CFF 4114 KB ON OFF ON ON OFF OFF ON 12800 KB OFF OFF ON ON OFF ON 0•1 4ff2KB ON OFF ON ON OFF OFI' OFF 12921 KB OFF OFF ON ON OFF ON OF• 5120 KB ON OFI' ON OFF ON 0 ... ON 13056 KB OFF OFF ON ON OFF OFF ON 5241 KB ON OFF ON OFF ON ON OFF 1311• KB OFF OFF ON ON OFF OFF OFF 5371 KB OH OFF OH OFF ON OFF or. 13312 KB OFF OFF ON OFF o" ON ON 5504 Kl OH OFF OH OFF ON OFF OFF 13340 KB OFF OFF ON OFF ON ON OFF 5632 Kl ON OFF ON OFF OFF o" ON 13561 KS OFF OFF ON OFF ON OFF ON 57IO KB ON OFF ON OFF OFF ON OFF 13696 KB OFF OFF ON OFF ON OFF OFF SlllKI OH OFF ON OFF OFF OFF ON 1382• KB OFF OFF ON OFF OFF OH ON toll KS OH OFF ON OFF OFF OFF OFF 13952 KB OFF OFF ON OFF OFF OH er.= .... KB OH OFF OFF ON ON ON ON 14080 KS OFF OFF ON OFF OFF OFF c" 6272 Kl OH OFF OFF ON ON OH OFF 14201 KB OFF OFF ON OFF OFF OFF oc;. UOOKI ON OFF OFF ON ON OFF OH 14366 KB OFF OFF OFF ON ON ON or, 1521 KB ON OFF OFF ON ON OF• OF .. IU64 KB OFF OFF OFF ON ON OH er.,.-1656 KB ON OFF OFF ON OFF ON ON 14512 KB OFF OFF OFF OH ON OFF C" 11'• KB ON OF .. OFF ON OFF ON OFF 14720 KB OFF OFF OFF ON ON OFF Of> 6112 KB OH OFF OFF ON OFF OFF ON 1•8•8 KB OFF OFF OFF ON OFF ON 0'' ~OKB ON OFF OFF ON OFF OF< OFF 14976 KB OFF OFF OFF ON OFF ON C''~ 7161 KB ON OFF OFF OFF ON ON ON 1510• KB OFF OFF OFF OH CfF OFF 01. 7296 KB ON OFF OFF OFF ON O~l OFF 1523:.? KB OFF OFF OFF o" OFF OFF o·· 7424 KB ON OFF OFF OFF ON OF~ ON 15360 KB OFF OFF OFF OFF ON ON O· 7552 KB ON OFF OFF OFF ON OFF OFF 15488 KB OFF OFF OFF OFF ON ON c 7llO Kl ON OFF OFF OFF OFF ON ON 15616 KB OFF OFF OFF OFF OH OFF c 7IOI Kl OH OFF OFF OFF OFF OH OFF 157u KB OFF OFF OFF OFF OH OFF c 7931 Kl OH OFF OFF OFF OFF OFF ON 15872 KB OFF OFF OFF OFF OFF ON c 11164 Kl ON OFF OFF OFF OFF OFF OFF AllRAMOlge IOFF 

OFF OFF OFF OFF OH c 
CFF OFF OFF OFF OFF OFF c • 01t1un 11111"9 AT ~mDfy 
OFF OFF OFF OFF OFF OFF c 019"0 

l,lj NOTE NOTE 
I Do not count memory in the 640 KB·1 MB \.)'. 'Do not count memory in the 640 KB·1 MB 
~ 

range when determining the amount of range when determining the amount of conventional/ extended memory already conventional/ extended memory already installed. 
installed. 



5251M1,5291,or5292~ 
Display Ter111inal E1nulation 

lntenupt (IROJ Jumper Block 

layout of the Tw/nax Adapter Board. 

Device Numbers - Switch Numbers. 

DMA JUIJIPer Blocke 

S1 Number Device Number S2 Number 
(Selects Type•) 

8 0 8 
7 1 7 
6 2 6 
5 3 5 
4 4 4 
3 5 3 
2 6 2 
1 NOT USED 1 NOT USED 

• If 52 switch is "ON, lhe device is a printer . 

.. "f~QQQ~QO~ 
I 2 J • S 

s 1.11 "" s~•~c'" 
DevlcetUnlt Numb~• O 

I 7 I 

"l!'~Q~Q~~~~ 
57 11 orr sA1 .. r.1 .. 
C'!'•l'"~'Unlt flurnb~• 0 
"' A Olspley Slellon 

Example of Switch Settings. 

3-S2 
IS) 
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Terminator Selection 

If the PC is thP. last display station on a local twinax cable, it 
must be identifiP.d AS thP. ··aerminAtor" or P.nd of lhP. linP This 
selection is made by installing two jumpers on the two pin­
pairs marked "TERM" on the Twinax Adapter Board. 

Locate these two pin-pairs in lhP. upper riqht corner of the 
board. (See Figure 3-1.) The factory configuration selects the 
PC as the last display station on the line (the terminator). as 
shown in Figure 3-6. 

'"'m 

Factory Conflguratlon-Term;nator Selected. 

If your PC is not the last PC on the locttl twinax cable. 
REMOVE the two jumpers and save them for possible later 
use. 

c)J 0 0 

0 0 0 

N ft 

~AOfOl 
a~ 

N "' 

f;gure 3-2. factory Configuraflon - DMA Channel r. 

If you want to select either OMA channel 2 or 3. remove the 
two jumpers currenlly on the two sets of pins marked " 1" and 
place the two jumpers on the two sets of pins that cocrespond 
to the OMA channel you want lo select. Both jumpers must 
be installed on the same number position. 

NOTE 

Both jumpers must b~ s~t for the smne 
channel. 

Et2 Et3 

0 0 

0 0 

0 0 . 
0 q 

Ell Et9 

Factory Conflguratlon-110 Address, OL 
0257 Hex. 

io: 0 0 0 
• 
·o. 0 0 0 

N ft .. WI 

Factory Configuration - Interrupt Level ; 

4-10 



.J:'- .-1;1-.~ ...... 
EMULEX PERSYST 

El E2 El 

I · I · · I 

IJ 

~aaaaaavJ ~ E21 • 
SWI swz E • 

E2! • 
E27 • 
E2!1 • 

Starting Memory Address (SW1) 

64K ~~~Qaaaa1 384K 

t2BK ~~~Qaaaa1 448K 

1921< ~n~Qaaaal 5121< 

256K ~nwwaaaa1 576K 

PC404 

E12 E13 El4 

• • • 
EIS Elt Et7 

• • • 

• • • 

• E22 Dg • E24 E32 • 

• E21 E33 • 

• 1!21 

• ElO 

t~M~wooool 

wn~woaaa1 
~n~wauaal 
rnaoaaa1 

320K ~~~waaaa1 640K ~~~~00001 
Amount or Memory (SWt) 

&4K ooooocwQal 
t2BK ~OOO~QYOI 

,,,K OOOOOQQnOI 

5•21< ~OOO~Q~OI 

~:=· mMnffi 57&K ooooowam 
;~:· ~oooa~YOI ~:~·ooooonMOJ 

SllDE SWITCH ROCKER SWITCH 

TOP VIEW END •11ew ENO VIEW 

IT a 
Split -..._, Option 

Parallel Port Addreu 

378H~ 278H~ 
calenUrlClocfl Address 

Primlty~ Secondll"f ~ 
Serilll Port Address 

COM1~ COM2~ 
CalenarlCloc:ll Enable 

Enable~ 

SW2 mm 
SW2 ~ 

SW2 m:g]] 

SW2~ 

SW2~ 

Disable m:ru 
This 5ettin9 assigns address 378H 10 

the SB-11 Module parillel port. This 

address is the factory setting. 

This 'Selling assigns addr'!ss 27BH 10 

the SB-II Module parallel port. 

This setting ass•gns primary address 

350H 10 the SB·ll Module 

calendarfcfock. This selling is lhe 

faclory conligura1ion. 

Thi' ~l!tting nssians 'SK':>rt':fary 

address 250H lo ltle SB·ll Module 

calendarfcfock. 

This setti"9 assigns lhe 
cornmunie:nllons chanflet 1 addre!'~ 

range 3F8H·3FFH (COMI) to lhe SB-11 

Module communications channel. 

This address is !fie factory setting. 

lmerruot level 4 is the standard interr•Jc· 

level used wittt lhe COM 1 address. 

Ttois settiJ19 as,igns comrnunic1111on!' 

channel 2 address r'lnge 2FIJH·2FFl-I 

(COM2J 10 the SB-II Modul'! 
ce1nmunicaticms channel lnt'!l'•uat 

level 3 is the ,tan<1:ird in1erru01 1-. .. "· 

used w.th the COM2 address. 

This setti"9 enat:les 111-. 

calendarictack. II is the laclOf'f se111ng 

This selling '11sablt!!s the 
catendariclock. 



•" - . - .. -··- ... .. - - - --·--·- ·-
Seri81 Poot 

""""""' - '"'l' 
E~llUI 

' ............ i..'!1 lfWJJ r:7'1U7 
.... ___ IAo'J• 

E73 F7' 
__ ..... mos 

U•E1' 

Setlel""' ft!l-232 c _,...,. '-"'no 
Tfl-lac• ·-s.tlel""' •SY C-1..t lo Pl" 9 F.:12E:l3 

RH>q C-ll!'f 10 Pin 9 Ut-El2 

P.,81lel POfl c .... -,,,,...,,..:• EIP-£10 

D1ttapr-t• 1n1 ... 1ac., EUEU 

,. ...... POot Uniffir-ct;,,..111 Poot C:O..lrill "'""" 
llldlrect.,_ Poot ConltOI El2 EIS 

P•-""' r:.1 ..... 111 Dir__. c_ • .,. £12 EIS 
El1 Elll 

""O:'"lll~C-•DI EIZ EIS 
Elil Elf 

,. ....... ""' """""" - IR!l!I 
£17E24 

"''""""' leW!l •no1 E21·E22 
r---· 

MemDfY E"llllle I"'" ... Sllll9 El·E:z 

Dl1ablil ff'O w.- llnt• DF.l 

MlllftOfY £ .. ~., ...... ~. F.·' E5 

l>•ablt! ,. .. ~, UH 

El EZ El Et E1 t'1 

Zero Wl!lit S1a1e 
Enabled 

CD 
LP.If) w ..... 51:'11• 

(f,..ctory Selli,.gJ 

Enablrng and D1sao1111g ::~ro lVa•t Stat• 

ES 

El 

... 

Memory Parity Enabled 
(Factory Setting) 

Memory Parity Disabled 

Enabling and Disabtmg Ml!fPIOIY Panty 

EIZ 

EIS 

Ell 

Ell 

Elll 

Elf 

Internal 
(Factory Selling) 

E12 

EIS 

Ell 

Elllernal 

lntl!ma/IE.•t•rn31 C'•r"!t:tional Control 
Jump•r Plug Plac•m•nt 

Et2 

e1s 
Ell 

Un1dire<:tio"a1 
(Factory Selling) 

Erz 

EIS 

Ell 

Etl 

Ell 

Et7 

This j;.imi:;P.r i:!1·; r.lacr··· . · ,1~ '''-:? . 
Centronic:s interlace. It IS Ille lactory setting 

E20 

Eu 

~ 
This jumpP.r plug placement selects the 

. E17 Dataproducts interlace . 

E20 

Parallel Port lnttHfac:• Jumper Plug Placem.,.t 

E2t E2Z 

EB Selects interrupt level IRQ7 (Fac:tory Setting 

en ez• 

EZI r;n 

rn Selects inlerrupt level IROS. This sening i! 
standard on the PC·AT it the parallel port 
is at address 278H. 

EZl EZ• 

Para//ttl Port lnte"upt Level 

~ra 
E:Z• 

EZS - •) E21 Interrupt l~el IR02 

E27 • Cl E21 

EZl 

~ 
EZ• 

E2S E21 Interrupt level IR03 

E27 E2I 

E2l 

~ 
E24 

EZS E2I Interrupt level IRQ4 

EU EZI 
(Fac:lory selling) 

E23 [] EZ• 

E2S EZI Interrupt level IROS 

E27 E21 

SMial Port lntrrrupt Lt!Yttls 

E21 EJO E29 ElO 

D 
RS-232 Interlace 
(F act0ty selling) 

TTL Interlace 

m Serial tntt1rlact1 Jumper Plug Placements. 

Ell 

ElZ 

Ell 

Rinq Indicator Conne-:ted 
fFaclory Se111ng) 

ffi Ell 

El:Z 

Ell 

• SV Connected 

Power Suooty JutTto~r Canf19u1a110n 2-14 
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DllC MOOQOOO~.I 512Xli~b ~ o OOO~l 
192EliQ ~oaoooa1 S76K1;000~ ooom 
256X lin ~QQOOa~I MOltlin c 0 ~ 0 0 O~I 
™liOO~QOOO~I ~KliQ o Q ~ OOOal 

:~.KMO~DOOO~I 

·~-.... -----

Lnll .lamper 
IRQZ ESl-E57 
IRQ3 Ul-E60 
IRQS E61·E62 
II.QT ESl-E.59 

~ersys+ 
5~e_ c T R. O.J\.. 

........ g 

I 

-

.-

' l 

r 
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J. SEnlNG r,\RALLEL PIUJlffER ADDRESS 
1cftn ,_ inlClll )lllllf SPECTRUM ,.,.uclprillla'pun. die l/O 
a-lde¥ice ........ inlanpt~ ~be Mlec:ted. 

N01'E 
Pl/ft• 'Jlftitll ~ . .,_, 51'£c:ncUM ,.,.&/prir11n 
,_...;11--ftprmu•~IBM s.ndAloM 
,,.,_.,,...,,. Alloplamnl tDnicir Mdleu: D71 lnr'"'·­
£ttwl: 7J. 

laa .,._ •"illl onlJ die SPECTRUM ,..ne1 primvpon insial· ...... c1ianps-......- ••• 1J11C1118lilizin& eddilicmal .,.,.,, :· 
priallr,.._lllCaddlaaawifdla..Simcmipl le¥djumpcrwill 
..... IOlle-. Reier IO Fipn: 7 and Fipre I to select Ille pivper 
....... jnlpcrapliaalCllillp. 

N01'E 
&p.rintn ,_ .,_ M -.pnrb'-r e1111 w rrattd di· 
retll!"' ilflwGp1"1Hf lwildl fll' J-rp..,,n-. l'lau~ mo· 
.,,,_...,.,.rERS1S1°1f~-,.,,....,a-. -- DIXllD'l10tl l -' I 
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6.\.. ( 'a.tSYNCHRONOUS COMMUNICATIONS 4 ADL .. 
' ( 

. Bef~ yo~ install the SPBCTRUM Asynchronous Communicatio~~. _..... ;.JJt" .. (Serial) Channel(s) in your system, the VO Channel device addres-s( es) and interrupt level(s) must be selected. If the SPECTRUM board contains the only serial channel in the system, the single port should be assigned the COMMl address. · 

If another serial channel is already installed in the system, for exam­ple, the mM Asynchronous Communication Adapter, it would nor­mally be assigned as COMM 1. In this case, the one serial channel on the SPECTRUM should be assigned u COMM2. 

The desired addresses should be set using switches S and 6 of the eight position switch (See Figure 5) on the SPECTRUM board to . . . posi~o~ shown in Figure 10.. . . '}, ... ~ . . 

NOTE 
&ptritnct has shown that most problems can bt tractd di­rectly to lmproptrly set switch or jumptr options. Pltast con­
tact your deakr or PERSYST lf thcre art any questions. 

ll'ICnUM 
IWl1'Cll 

5 f OPTION DBSCRIPrION 

ON ON No SPBCTRUM Asynchronous Communications Option 
ON OPP Single Channel on SPECTRUM 

DairedAddrea • COMMI orAUJCI (3P8) 
OPP ON Slnale Channel on SPBCTRUM 

Desired Addreu • COMM2 (2P8) 

OPP OPP Two Channell on SPECTRUM 
AddreuofPlntChannel • COMMI, AUXl (3F8) Address of Second Channel·• COMMl, (2F8) 

Other VO dwmel addressea available by specil1 order. 

II Copyritht "''"""''~~"ems Technolory Inc 111~~ 

··-

\ . ( 
7 • SEl"l'ING ASYNCHRONOUS COMMUNI\..£ • 

INTERRUPI' LEVEL 
The mM Standanl VO Channel Intenupt levels.for the Asynch i ··•mu Communications Channels aro IRQ4 for COMM I and IRQ3 fp· COMM2. Once the addresses have been assigned, the intenup• levels may be assigned by using the small aeedlenose plien to ,. ~' ·· ·c jumper plug on the SPECTRUM bolld (See Piguro5) as showr. · ·· Figure 11. 

IJ'fTZUUPr 
Flnt SPECTRUM Cbuael Second SPECTRUM Ch1w· ~• LEYEL 

--IRQ2 1!22-1!23 852-853 
IRQ3 825-826 B55-1!56 
IRQ4 825-824 1!55-B.5' 
IRQ5 E22-821 1!52-E.51 

F1111n I/. 110 OOM~l lttrt'"'fll I.IHI Scl«dott 

. 
('() 
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IMPORTNIT NOTICE - ATTENTION 

BEFORE INSTALLING YOUR RAM.PAK OR READING YOUR IUUU'AK INSTALLATION GUIDE, 

READ THE FOLLOWING PARAGRAPHS AND THEN SELECT THE CORRECT PLA FOR YOUR P•.:, 

THI PERSYST TIKI SPICTRlnl MODULB WITR RMPAK REQUIRES A SPBCIPIC MEMORY 

ADDRESSING PLA (PROGIWVIA8LE LOGIC ARRAYI, BASED ON TllZ PC MODEL MD MEM­
ORY CAPACITY or THZ SYSTEM. 

IF YOUR PERSYST RAMPAlt WAS ATTACHED TO YOUR TIMI SPECTRU!'I BOARD AT THE 

FACTORY, A SPECIAL PLA FOR THE IBM PC OR XT ( 25HB MOTHERBOARD) WAS rtl· 

STALLED OM TD TIMJI SPICTRUH BOAJU>. (TllAT PLA HAS A BROWM DO'l' AND GREW 

DO'I' ON IT. J IP THAT PLA IS lllCOIUtlCT POR !OUR SYSTEM ACCORDING TD Tffl". 

TAllLB llLOW, lllSIRT TD PLA ('IWO GRBZlf DO'l'SJ (IBIPPBD lit YOUR TIMll SPr.c:­

TRUM PACQGBJ IN YOUR TIKI' IPl:CTRUM BOARD ACCORDING TO INSTRUCTIONS GlliF.I! 

Ill TBB RAMPAK INSTALLATION GUIDB, SECTION 5.1. 

ORIGINAL 
fC 

MAX MEMORY 
SUPPOR'l'Bq 5.UU 

SYlftll ••a 
BOARD 11111 • 

MAX 4HD 
ADDITIONAL 
KtKORI' 

PLA '1'0 

011.IOlllAL 
fC WlTB ... 
DP BOX 

aou 
HD 

571D 

HEM PC 

HOD 

Hau 

JHD 

PC IT 
WITB 
1210 

HOD 

121D 

5120 

Ull GIDJI/ GRDJI/ . llOllll/ GllDll/ 

PC IT 
WITH 
Z5HB 

l1!ilt8 

JIUB 

BROllJf/ 
GRBD · 

(DOI CDLOmttJ:· .... · GIBIDf ~llDll . .: :,~ GllD . GID.1 

.. -·. •.·~·· .,-;,·.~~-.i·l,,:..-.. :._; .··! ·.···. -1 •• -·: ·-.i. ·. ·~ 1 ;·i·~~.,·~ l' · · .. ,: .. ;··:··~;I 
- . . .. ':'.t- ·,' .... ~ ·i ········• . H'·(··"'.;i'"I 

•• • :· .•••.•• ••• •. • • • ••• :. t ; .. • ~ .; 

... 

•ri.a u11D cm nd- ••.:nmr.lllAllPM cu~j mna rmm· rJllC'IOn. 
.. ···-'·, , .......... ···,:· ~ . . .. -~. ~=:··':"'., . ·• ,. -~·· :~. ": 

. .... 
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tf>er sys t TTrn'e.. 
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~ 4.3 PARITY JUMPER 
The memory parity check option Is en~bled by the jumper plug placed 
between ES-ES. This jumper connects the parity error detection 
circuitry on the SB module to the IQCHCK llne. A parity error Is 
Indicated when the IOCHCK llne Is pulled low. Refer to Figure 3-6 for 
the jumper location on the module. Figure 4-9 shows the Jumper plug ( 
placement for the memory parity option. · 

The memory parity check option Is disabled when the Jumper between 
E5-E6 ls removed. 

w 
I 

u flo~~··o~I El 
This jumper plug placement enables the 
memory parity check. (Standard 
configuration.) 

This jumper plug placement disables the 
memory parity check. 

Figure 4-9. Parity Jumper Plug Placement. 

4.4 EXTERNAL EQUIPMENT CONNECTIONS 
External equipment Is connected to the SB module serial ( 
uynchronous communications channel via the RS232 male connector . 
available at the rear of the eyatem unit after the SB module Is lnstall8't. 

The external printer Is connected to the parallel printer port via the 
Cllffhanger assembly whose connector housing Is available at the rear 
of the system unit after the SB module Is Installed. The connector 
housing contains a 0825 female connector that Is compatible with the 
IBM printer cable. Thus, the IBM printer cable can be used to 
complete the connection to the printer. Figure 4-10 lists the pin 
assignments on the Cllffhanger connector. For reference, the figure 
also llsts the pin assignments on the 26-pln port connector on the SB 
module and on the Centronlcs 38-pln connector at the printer end of 
the IBM printer cable. 

4.5 CALENDAR/CLOCK INFORMATION 
Figure 4-11 shows the switch settings for assigning the calendar/clock 
address. 

TOP VIEW 
SLIDE SWITCH ROCKER SWITCH 

END VIEW END VIEW 

0~1 N I 

+ i a a 
SB MODULE SWITCH 

1000000~0 

This setting assigns primary address 350H 
to the SB module calendar/clock. (This 
setting Is the factory configuration.) 

This setting assigns secondary address 
250H to the SB module calendar/clock. 

Figure 4-11. Calendar/Clock Address Switch Setting. 

( 
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IUDESWITCH 110C1CER SWITCH 'TOPVIEW 
ENDVIEW ENDVIEW n a .. ......,c..-.,....._. .......... ( 
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TECMAR 
1stMATE 

Category D. Hardware 

J2 - This jumper selects between the standard RS-232 data input and the current loop data input. Position A should be connected 
with the blue jumper connector for standard RS-232 data Input. Position B should be connected for current loop input. The 
board is shipped with the jumper in position A. 

J3 - This jumper allows for the seledion of the serial port as either DTE or DCE. DTE means data terminal equipment. DCE means 
data communication equipment. Some devices such u modems are configured as DCE; others such as terminals are 
configured as DTE. The configurations differ only In the pin-out organization of the control and data lines. Thia allows two serial 
ports to be connected by a cable without any special wiring if one port is DCE and one Is DTE. Typically, if both ports are 
configured the same, then one connector will have to be rewired. These jumpers allow configuring the control signals and the 
data lines so that a special cable will not be needed. The configuration is done by changing the locations of the small pieces of 
wire to connect the appropriate points on J3. (See Figure 1 In this Tech Talk.) 

DTE: Connect positions A, C, E, G, I and K. 

DCE: Connect positions B, D, F, H, J and L 

L 
K 
J 
I 
... 
G 
F 
E 

D 
c 
8 
A 

Pin 15 

ATSICTS 
selection 

OTRIOSR 
selection 

Data In/Out 
selection 

Pin 1 

The board is shipped wired for DTE. It can therefore be connected to a modem using a straight ribbon cable fitted on both sides 
with DB-25 connectors. To connect it to a serial printer, another IBM-compatible serial port, or some other device with a straight 
cable, you must jumper the board for DCE. 

The modem control signals RI and RLSD and the two 20mA current loop data signals cannot have their signals changed by 
changing a jumper. It is necessary to make the appropriate connections in the cable H these signals are required. 

J4 - This jumper block is for selecting the IRO (interrupt request) lines for the serial port and for the time-of-day circuit. The · 
· time-of-day interrupt source may be connected to either IA02 or IAOS or IAO&. This is done by placing a blue or black plastic 
jumper (provided) over the two pins of the corresponding Interrupt line. If no interrupts are to be used from the time-of-day 
section, then do not connect IA0-2, 5, or 6 and set the jumper uide. 

The serial port must be connected to IRQ4 when set as I' :')M1 and must be connected to IRQ3 when set as COM2. The blue 
jumper should be placed to connect the indicated pins to; either COM1 (IR04) or COM2 (IRQ3). 

3-Gz. 
Sorbus· .. ---c_.., 

J 



CONTINUED-

JS - This jumper controls the addressing of the three 110 sections on the 1stMATE board: the serial port, the parallel port, and the 
time-of-day/encryption port. The use of this jumper section is as follows: 

looOIOoOIOool 
w«yy>VVY 

Time-of-Day: 
Use position A for Time 1. 
Use position B for Time 2. 

AB CD EF 

Remove the jumper completely to disable the clock/calendar. 

Serial port: 
Use position C for COM1. 
Use position D for COM2. 
Remove the jumper completely to disable the serial port. 

Parallel port: 
Use position E for LPT1 (LPT2 if monochrome adapter is in use, equivalent to IBM printer adapter board). 

Use position F for LPT2 (LPT3 if monochrome adapter and another parallel port are in use). 

The board is shipped with the jumpers set for Time 1, COM1, and LPT1. The use of the serial port as COM2 and the printer port 
as LPT2 is covered in the IBM PC manuals. Time 2 can be used if there is a second 1 stMATE board in the system and the user 
desires to have two unique cloc:iks. Time 2 and LPT2 must be used if an IBM parallel printer adapter is in your system, since the 
IBM board creates address conflicts with the Time 1 110 location. 

Originator: Ron Rowe 

• 
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CONTINUED-

TECMAR 
1stMATE 

Category D. Hardware 

J2 - This jumper selects between the standard RS-232 data input and the current loop data input. Position A should be connected with the blue jumper connector for standard RS-232 data input. Position B should be connected for current loop input. The board is shipped with the jumper in position A. 

J3 - This jumper allows for the selection of the serial port as either DTE or DCE. DTE means data terminal equipment. DCE means data communication equipment. Some devices such as modems are configured as DCE: others such as terminals are configured as DTE. The configurations differ only in the pin-out organization of the control Ind d1ta lines. This 1nows two serial 
ports to be connected by a cable without any special wiring if one port is DCE and one is DTE. Typically. if both ports are configured the same, then one connector will have to be rewired. These jumpers allow configuring the control signals and the data lines so that a special cable will not be needed. The configuration is clone by changing the locations of the small pieces of wire to connect the appropriate paints on J3. (See Figure 1 in this Tech Talk.) 

Pin 15 

L RT SIC TS K 
J selection 
I 

"" G OTR:osR 
F selection e 
D 
c Data In/Out 
B selection A 

Pin 1 
.. 

DTE: Connect positions A, C. E. G. I and K. 

OCE: Connect positions B. 0, F, H, J and L 

The board is shipped wired for DTE. It can therefore be connected to a modem using a straight ribbon cable fitted on both sides with DB-25 connectors. To connect it to a serial printer, 1nother IBM-compatible serial port, or some other device with a straight cable, you must jumper the board f:Jr OCE. 

The modem control signals RI 1nd RLSD and the two 20mA current loop data signals cannot have their signals changed by changing a jumper. It is necessary to make the appropriate connections in the cable if theSe signals are required . 

.M - This jumper block is for selecting the IRO (interrupt request) lines for the serial port 1nd for the time-of-day circuit. The time-of-day interrupt source may be connected to either IA02 or IROS or IR06. This is done by placing a blue or black plastic jumper (provided) over the two pins of the corresponding interrupt line. If no interrupts are to be used from the time-of-day section. then do not connect IR0-2, 5. or 6 and set the jumper aside. 

The serial port must be connected to IR04 when set Jl:; COMt and must be connected to IR03 when set as COM2. The blue jumper should be placed to connect the indicated pir:s for either COMt (IR04; or COM2 (IR03). 

3-
3-bt.; 
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CONTINUED-

J5 - This jumper controls the addressing of the three 110 sections on the t stMATE board: the serial port, the parallel port, and lhe 
time-of-day/encryption port. The use of this jumper section is as follows: 

Time-of-Day: 
Use position A for Time t. 
Use position B for Time 2. 

LQoolooOIOool 
•"7V'VV¥ 
AB CD EF 

Remove the jumper completely to disable the clock/calendar. 

Serial port: 
Use position C for COMt. 
Use position D for COM2. 
Remove the jumper completely to disable the serial port. 

Parallel port: 
Use position E for LPTt (LPT2 if monochrome adapter is in use, equivalent to IBM printer adapter beard). 

Use position F for LPT2 (LPT3 if monochrome adapter and another parallel port are in use). 

The board is shipped with the jumpers set for Time t. COMt. and LPTt. The use of the serial port as COM2 and the printer port 
as LPT2 is covered in the IBM PC manuals. Time 2 can be used if \here is a second tstMATE board in lhe system and the user 
desires to have two unique clocks. Time 2 and LPT2 must be used if an IBM parallel printer adapter is in your system. since the 
IBM board creates address conflicts with the Time t 110 location. 

Originator: Ron Rowe 
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AS SHIPPED 

PIN t 

- , -< -b"' ~ . 
~ ...,,. 

Originator: Ron Rowe 

EXTRA CONNECTOR 

Jumper ·Block JPR3 

3-1.4 

TECMAR 
Captain 

Category D. Hardware 
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J .. IC • • • • • • • • 6AIC 
l211t 
1t21t•• 
2'61t•• 

MllC . . . .. . . . . "" 
1211t•• 
1tzx•• 

5121C •• 6"11( .. 
1211(.•• 

•x ........ "IC•• 

0 •Open 
X•ClolM 

-.Uft 
•c:'TIOllllJ 

z 
ZJ 
Zl• 
ZJ' I 
J 
>• 
J., 
U IJ 

• •• 
&IZ 
&IZJ 
I 
IZ 
I ZJ 
IZU 
z 
ZJ 
JU 
z U I 

J ,. 
J •I 
,, IJ 

• 
& I 

• 12 
I 
IZ 
J 

- ftC:-
lllft'Dll 

_, 
, ..... ,. . ..... , . 
oxoooooo 00000000 
oxxooooo 00000000 
oxxxoooo 00000000 
oxxxxooo 00000000 
ooxooooo 00000000 
ooxxoooo 00000000 
ooxxxooo 00000000 
ooxxxxoo 00000000 
oooxoooo 00000000 
oooxxooo 00000000 
oooxxxoo 00000000 
oooxxxxo 00000000 
ooooxooo 00000000 
ooooxxoo 00000000 
oooaxxxo 00000000 
ooooxxxx 00000000 
oooooxoo 00000000 
oooooxxo 00000000 
oooooxxx 00000000 
oooooxxx xooooooo 
ooooooxo 00000000 
ooooooxx 00000000 
ooooooxx xooooooo 
ooooooxx xxoooooo 
ooooooox 00000000 
ooooooox xooooooo 
ooooooox xxoooooo 
00000000 xooooooo 
00000000 xxoooooo 
00000000 oxoooooo 
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JI 

. L 
K 
J 

. .' I .. 
• H 

G 
F 
E 

Pin 15 

RTSICTS 
UlecHon 

DTRIOSR 
Mlec:Hon 

nb jumper section .. ror IClectln1 either the •an­
dard RS:232 serial data output or the 20 mA cur­
rent loop output. Position A should be connected 
for standard RS-232 (this Is the-waf the_ board is 
shipped). Positions B and C should be connected 
if the 20mA current loop output is to be used. 

nis jumper IClects between the standard RS-232 
data input and the current loop data input. Posi­
tion A should be connected with the blue jumper 
connector ror standard RS-232 data input. Posi· 
tion B should be connected ror currcnl loop Input. 
The board is shipped with the jwnper in posilion A. 

This jumper allows ror the selection or the serial 
port u either 'DTE' or 'DCB'. 'OTB' means Data 
Terminal Equipment. 'DCB' means Data Com­
munication Equipment. Some devices such u 
modems are configured u 'DCB': others such u 
terminals are configured u 'DTE'. The configura­
tions dirrer only In the pin-out orpnlzation or the 
control and data lines. This allows two serial ports 
to be connected by a cable without any special wir-

o.ta lnlOut ln1 if one pon is 'DCE' and one is 'DTE'. 'JWical-
•lecHon ly, if both pons are configured the same, then one 

Pin 1 connector will have to be rewired. These jumpcn 
allow confi1uring the control si1nals and the data 
Ones so that a special cable will not be needed. The 

conftauratloa ii done by -..s1n1 the locations or the small pieces or 
wire to connect the appropriate points on Jl. · 

DTE: Connect positions A,C,E,0,1 and K. 

DCB: Connect positions B,D,F,H,J and L. 

Thc board ii shipped confi1ured for 'DTE' and, therefore, a modem or 
similar device can be connected with an ordinary cable. If a terminal or 
limilar device ii to be connected 10 the serial pon then the board (jumper 
Jl) should be reconfigured u 'DCB' to allow the use or an ordinary 
cable. In thb cue, the sipals RTS and CTS should be e1duded from the 
cable. If JOU experience any difficulty with a serial interface, refer to 
Appendix B. 

Thc modcna c0ntrol signals RI and RLSD and the two 20mA current 
loop data signals cannot have their signals changed by changing a 
]"mi.; .. 1. l: i •:.-.ccssary to make the appropriate connections in"the cable 

· · .. · .: required. 
\.-..) 

I 

~ 

"" 

-

Me•orJ Ad*- Swlte• Setd•p 

The~ CPU ~ in the IBM Personal Computer can u1ilize ~P 10 ap­
proJllmatcly I mlllaon bytes of memory. Some or thi1 space i• reserved by 
IBM for certain applications and cannot or should not be overlayed with 

- end ~ manory. However, there is still approlimatcly SCJ0,000 memory 
locations that ~ be ~ by end users. Since this memory board is only 
256~ bytes muamum, at must be set up to occupy only a ponion or the 
avaalable memory space. This is done by settin1 switches so thai 1he 
board will respond only lo certain address locations. Software that 
references any other location wiU not affect this board in any way. 

The 2'6K bytes or memory on the lsrMATE Board are orpnir.ed in four 
64K byte segmenu. Each or these 64K byte segments may be pllCCd in 
one or four 64K byte segments in the IBM's one megabyte manory space 
by settin1 its usociated switch 10 •oN'. If the usodaied switch is set 10 
'OPEN' then the 64K byte acsmcnt on the lsrMATE Board is not map­
ped into that seamcnt or the IBM Personal Computer's memory. 

The switch to memory address assignments arc: 

Swllda 
SW2-1 
SW2-2 
SW2-l 
sw2 ... 
SW2-S 
SW2-6 
SW2-7 
SW2-I 
SWl-1 
SWl-2 
SWl-l 
SWI ... 
SWl-5 
SWl-6 
SWl-7 
SWl-1 

M11m01J 
0- 64K 

64K-l21K 
121K-192K 
192K-256K 
2'6K-320K 
l20K-314K 
l14K""41K 
448K-512K 
512K-S76K 
576K-640K 
640K-704K 
704K-768K 
761K-832K 
132K-896K 
896K-960K 
MOK-1024K 

S ...... Add,_ 
l•Ha .. ed ... .,. 

10000 
20000 
30000 
40000 
50000 
ecJOOO 
70000 
80000 
90000 
AOOOO• 
8000oe 
coooo 
00000 
EOOOO 
FOOOO• 

...... 
N••ber 

I 
2 
l 
4 
I 
2 
l 
4 
I 
2 
l 
4 
I 
2 
l 
4 

Tec.~A-. 1>C·MATE. 
1'C-14J 





TechTa~k 
Micro Products 
September 9, 1985 

01 BOARD LAYOUT 

PARALLEL PRINTER 

CABLE 

MEMORY SECTION SW1 
6 5 

P2 PRINTER PORT 

Originator: Ron Rowe 

02 SWITCH 2 FUNCTIONS 

1 2 3 4 5 6 7 s: 

ooo_g~qooo 
L ENABLE/DISABLE PRINTER PORT ClOCK/CALENDAA 

ENABLE/DISABLE SERIAL PORT 
LPT11LPT2 SELECT FOR PRINTER PORT 

COM1/COM2 SELECT FOR SERIAL PORT 
STARTING MEMORY ADDRESS 

._. _____ MEMORY ACTIVATION 

INSTALLED MEMORY 

0 BYTES ACTIVATED 128K ACTIVATED 

64K ACTIVATED 192K ACTIVATED 

Originator: Ron Rowe 

3-· 

TECMAR 
Captain 

Category D. Hardware 

256K ACTIVATED 

ON1an~ooooo1 
320K ACTIVATED 

384K ACTIVATED 

Sorbus· .. --·c--, 
3-7() 



03 LOCATION OF JUMPERS 

JPR2 

Originator: Ron Rowe 

3-7{ 

04 STARTING ADDRESSES 

ON1ooonoooo1 ON1oooa00001 
STARTAT64K 
(ORIGINAL IBM PC) 

START AT 256K 
(XT, IBM PORTABLE. PC2, 
COLUMBIA, COMPAQ, 
ANO OTHER COMPUTERS) 

PORTS 

Originator: Ron Rowe 

ON12345678 ON12345678 

1ooooaoao1 1oooooaoa1 
COM1 SELECTED 

COM2 SELECTED 

SERIAL PORT DISAB..ED 

LPT1 AND TIME 1 
SELECTED 

LPT2 ANO TIME 2 
SELECTED 

PRINTER PORT AND 
CLOCK/CALENDAR 
DISABLED 



Ter:hTalk 
Micro Products 
September 30, 1985 

05 JPR1 SERIAL PORT 

TECMAR 
Captain 

Category D. Hardware 

The jumper block JPR1 is used to set the serial port as either data terminal equipment (DTE) or data communication equipment (DCE). 
Some peripherals such as modems, are set as DCE. Others, such as printers, are set as DTE. 

NOTE 

DTE ports only communicate with DCE devices, and DCE ports must communicate with DTE devices. 

The setups differ only in the pin location of the signals on the pins of the serial port. The purpose of block JPR1 is to change the pin 
location of the signals. This allows two different ports to be connected without any special wiring in the cable. 

The Captain is set up for DTE when shipped by Tecmar. Therefore, you do not have to change the jumper block if you will be connecting 
your serial port to a device configured as DCE, such as a modem. 

DTE SETTINGS 

Check the manual Included with the device you will be connecting to theserial port for its setup (DCE or DTE). The diagram below shows 
the connections for DTE. 

ASSHIPPEO 

PIN 15 

PIN 1 

DTE Factory Setting of JPR1 

DCE SETTINGS 

H you are connecting your serial port to a serial printer or another IBM-compatible serial port, change the jumper block to OCE. The 
diagram below shows the connections tor DCE. 

PIN 15 

PIN 1 

DCE Salting of JPR1 

Originator: Ron Rowe 3-7;_ 

3- Sorbus· 
·--~ 3 



06 .IPR2 SERIAL PORT 

Jumper block JPR2 allows you to choose between two types of data input. 

• Connect position B to select the standard RS-232 data input, which is good for communication within 100 feet. 

• If you have a terminal that requires current loop output, connect position A to select the current loop data input. It is good for 
communications up to 1000 feet. 

• The board is shipped jumpered in position B as illustrated below. 

AS SHIPPED 

Factory Setting .lumper Block JPR2 

The connections at jumpers block JPR3 are shown below. 

Connections 81 .lumper Bloclc JPR3 

POSITION INTERRUPT SOURCE INTERRUPT REQUEST LINE INTERRUPT NO. 

A Serial port IR03 (for COM2) OB hex 

B Serial port IR04 (for COM1) OC hex 

C Clock/calendar IROS OD hex 

D Clock/calendar IR07 OF hex 

To connect the two pins corresponding to one of the functions, place one of the jumperconnectCHS provided with the board over the two 
pins of the jumper position. 

Originator: Ron Rowe 

07 .IPR3 INTERRUPTS 

You must connect the serial port to an Interrupt request line (IRO line) in your computer. 

Jumper block JPR3 can be used to connect the serial ports and the clock/calendar to vafk?ua IRO lines. 

Your Captain was shipped jumpered at position B. This setting, illustrated below, is appropriate for rnost applications. 

Don't use an IRO line for the clock/calendar unless you will be using a special application that requires generating an Interrupt from the 
Captain's clock chip. 

3-
4 
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\ 

._ ....... ~'6••~•va1 

Remember that If jumper 4 Is set, each bank or 
memory on lhejtCaptain contains 64K byles or 
memory. H jumper 4 Is not set. each bank of 
memory contains 256K bytes of memory. 
.Jumper 4 does not affect the banks of 
memory on thejrCadet board. Each bank or 
memory on the jrCadet boerd atw.ys contains 
64K bytes or memory. 

The chart on the neat page describes the lune· 
llon of each -nch on the jrCaptaln board In 
c:ombinallon with lhe slate of jumper 4. The 
amount of memory enabled by the switch 
along with the address where lhe memory 
resides In physical memory Is given. 

"ote: By using 256K RAM chips Instead 
of 64K RAM chips, It is possible 10 
have more than 640K bytes of 
memory on the IBM PQr. It Is. 
however. not advisable 10 add more 
than 832K bytes of memory to the 
IBM Pc;;r. The physical addresses 
corresponding to memory above 
832K bytes may be used by the car· 
&ridge ROM end ROM BIOS. 

~~i~"f ~i~W7}'. ':: ,:; '.'. :·~~ 
~-. " -.. ~:_; ·· .. ··. . . 

: .· 
" ... · .. 

j&w1 ....... _ 
,, ... 4 ........ 

"') 

j . 
l 
f 

0 

I 

2 

J 

• 
I 

• 
7 

• 

-~· -:...:.:...·-

.-... .. 
~ -.... 0 -21'1'1' 

~ -.... I -lf?'l'F 
~ --0 -dl'TI' 

~ --· -'"" 
~ -.... , ~ 
~ -_, _.,,,,,, 
~ --· -Jr(- .. K .... , IOOIJ0.9",, 

•.-a. OH- .. .. :-~. - .-:- -

--!.-.. ---------··. ~"~ . .........-· 4 I .. ;'.•• .... 
.. : . .) - ·.; :"t : . 

... ·.- .. · ..... 
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") 
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-
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a.......,.. 
2'611 _5F,.,.,. 
2'611 

-'"" 
.. K _,..,,,,, 
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........ o11 ... 1 

I 

11 
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Tee mar 
P11flf 2 3 5 ' 1 I 

CJDDDDDDDD• 
CJCJDDDDDDD1 
c:::JDDDDDD001 
RDDDDDDDD• 
I ' 

Citrnllf "''"'"" s,..... u, ... o1. 
M...,.., \\'a,,ud 

6'1C0 ••••••••• 60: 
1281C 
19ZK 
:mi.: 

1211C• •••••••• MK 
121K 
19ZK 
2J61C 

lf2K 0 • ••••••• 6~lC 

1211C 
1921C 
2J6K 

256K ••••••••• 641C 
IUK 
192K 
2J6K 

J20lC ••••••••• t.tK 
IJllC 
1921C 
2S61C 

Jl41C..... •• • • 641C 
121K 
1921C 
2S6K 

44llC • • • •• • • • • 6-llC 
121K 
192K 

.Sl21C • • • • • • • • • 6-llC 
IJllC 

'761C •••••• ••• "'" 

Dynamic Memory 

Memory Switch Selllngs 

•Open 
.. Closed 

Ttc111ar 
5,.11ch I 

'1345611 

oxoooooo 
oxxooooo 
o:ocxoooo 
oxxxxooo 
ooxooooo 
ooxxoooo 
ooxxxooo 
ooxxxxoo 
OOOlCllOOO 
oooxxooo 
oooxxxoo 
oooxxxxo 
ooooxooo 
ooooxxoo 
ooooxxxo 
ooooxxxx 
OOOOllXOO 
oooooxxo 
OOOOOKXX 
oooooxxx 
ooooooxo 
000000 xx 
ooooooxx 
ooooooxx 

0000000:< 
ooooooox 
0000000)( 

00000000 
00000000 

00000000 

Ttr111w 
Swllch Z 

1ZJ•56TI 

00000 00 
110000 00 
(lnooo oo 
00000 00 

00000 00 
00000 00 
00000 00 
00000 00 

00000 OD 
00000 00 
00000 DO 
DODOO 00 

00000 00 
00000 DO 
DODOO 00 
00000000 

00000000 
00000000 
00000000 
xooooooo 
00000000 
00000000 
xooooooo 
xx 000000 

00000000 
xooooooo 
xxoooooo 
xooooooo 
xxoooooo 
oxoooooo 

D 
SW1 

c:J 
SWl 

,,, ..... 
•••kl 
2 
2J 
u .. 
2Hl 

J ,. ,., 
H 12 

.. 
'I 
'I 2 
• 1 u 
I 
I 2 
I 2J 
12,. 

2 
lJ 
2 J4 
2).tJ , ,. 
J 4 I 
,. 21 

• 
4 I 
•I 2 

I 
I 2 

2 

'Thnt sttllntr nnlr •pplf lo Ilic IRM l'cnonml Comp111cr "'"" 1 64K l)'lltm board 

(orf1lnml model» 

3-76 
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~AAA~ ~.,.~ .· ····· 

QIC-60 

---...... 
• •• •• • DMA Q""'9I 
c •• ••• ... • .,,..... .. ... ... 
••• ••• Ju• ..... . 

::: ... 

NS800005 

llltemapt jumpers DMA Channel jumpers 

234567 123123 

1,or PC Most Conlr-1 •'• PC-31 CmMnllllrl 
110-n1 -·~· s.io1,.s .. 1c-

:131-UI 1010 

..... ICIM 
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m l!J [!] - Jumpw op•n . • a -Jump•r clos.d 

IBM. Serfol ond Porollel 
Interface Jn PC. XT. AT tyge comguters 

.JlrG3"88 
5·2·BB 

Parall•l Ports; 
th. syst.m dHs not hav• a displa'I adapt•r with a built-in 
inll•l port at Bu• 1/0 Addr.ss H!BC, it will b• abl• to ..acc•ss 
10 ( 2 ) pwall•l ports fn this ord•r: 

'tiithout display /printw 
~pt•r using Bu• 1/0 
Addrtss H!BC s.cond 

LPT1 
LPT2 

Bas• 1/0 Addrtss 
H378 
H278 

th• syst•m hu a display adapt•r ..,;th a built-'in pwaTI•l port at 
is. 1/0 Addrtss H3BC, it ..,;n b• abl• to acc•ss up to thr•• ( 3) 
1raTI•l ports 'in this ordw: 

>rmally, pwall•l ports only com• vith s.tt'ings for LPT1 and LPT2. 
,. IBM Monochrom• Display and Printw Adapt•rs' pwaTI•l port us.s 
is• 1/0 Addrtss H3BC and alvays forcts th• syst•m to ncogniz. it 
: LPTt. Th• othw t'Wo ports may b• hwdww• s.t at LPTt ( H378) 
1d LPT2 ( H278 ) , but ..,;n now b• r.aogniz.d u LPT2 ( H378 ) and 
1T3 ( H278 ). 

-F · drW•n pwall•l pnnt•r softww• usts.IRQ 7. To insur• that 
-....... :1f soft'Wa,.. op•rat•s corr•ctly, •nabl• IRQ 7 for LPT1 • 
WR is som•tim•s s.t as IRQ 5, but many tim•s tt is nots.tat an. 

·not us• an 'int•rnipt l•v.1 for LPT!. 

fault Printing: All d•fault printing ( shift-printscrHn) wm go 
LPT1 unltss oth•rwin ndir.ct•d. 
ysjcal Port - IBM PC, XT, AT - DB25 F•mal• 

S•r;aJ Ports; 
Th• syst.m unit will r•cogniz. up to t'Wo ( 2 ) strial 
RS232 int•rlac• ports in this ord•r: 

first 
s.cond 

COM1 
COM2 

Jlas• 1/0 Add~s 
03F8 
02F8 

IRQ. 
4 
3 

Th• nnal port is commonly US•d for t'Wo purposes. 
1. Communications - Mod•ms 'in particular. All 

int•rnal mod•ms a,.. r.aogniz•d u r•gular serial 
ports <Ind must b• s.t accordingly. 

2. Printir19 - to swial RS232 pnnt•rs only. 
'ih.n usV\9 th• s.nal ports, it is n•ctssary to use 
softww• to d•f"m• its param•t•rs, nam• ly , Baud 
Rat•, Data Bits, Stop Bits, and Parity. In th• cast of 
th• swial pnnt•r, for •xampl•, th• MODE command 
can b• us.d lib this: 

MODE COM1: 9600, N, 8, 1, P 
will s.t s.nal port COM1 at 9600 Baud, no parity, 
8 data bits,.1 stop bit, and us• for nrfal printing. 

D•fault Printing: D•fault printing is always at LPT1 
but can b• r•dir.at•d to a serial port using th• MODE 
command: 

MOOE LPT1 : • COM1 
fbysjcal Port - IBM PC, ><T - 0925 Mal• . 

IBM AT - 099 Mal• 

IBM Para11@1 Print@r 
.6!!!Rt•r ( PC • XT. 3270 ). 

Parallel Port 
(0925 Female) 
[ LPT1 only ] 

ump•r J1 
:om1 19 
:om2 Iii 

Jump•r J2 
Lptt 19 
Lpt2 Iii 

J13 must b• in if 
bowd is in slot 8 
of th• ><T or 3270 

Switch 1 
1 2 34 

Startin9 Addrtss 256K I EJ CJ 
't';th 2561< Memory Expansion 1 2 3 4 

Card attatch•d . El I 0 



KEY 111- Jumpw OfMI' 

II ON •- Jurnpw clos.d 

OOFFJ 

Adapter 

sw;tch 2 sw;tch 1 

' .. 
IBM Token Ring 

Locgl Areg Network Boerds 

...... 
: : : : : : : : : : . . . . . . ...... 

~rn~~~~~ ~ 
::::::::: : 
:;:;:~=~= :: 

Adapter 11 

Swttch 2 sw;tch 1 

Th• IBM T ok•n R'ing N•t'W'ork Ad.aptws com. tn t'W'o vwsions : Ad.aptw .and Ad.aptw II 
TM Ad.aptw h.as 8 KB of m•mory. 
Th• Ad.apt•r II hu 16 IC8 of m•mo111 .and .a diff•r..,t m».uf.acv.r's svitch s.ttin9. 
Th• Ad.apttr II ;s nffd•d wh.., runn'ing th• IBM Tok.., Rin9 N•t'W'oric Bndg• Prov.am. 

.JlfG~ ....... 

Ftm~le 
15-pin 
Port 

Th• sw;tch•s on tM Tobn R'ing N.t'W'ork 
Ad.apt.,. dtt..-min.: 

Manufacturer·s Permanent Set t1 ng 
sw;tch 2 

• But Rom Addnss 
• lntwrupt L•v•l 
• Prim.ary Or' Alt.rn.att Ad.apt.,. 

Bese Rom Address 
Switch 1 

123456 
I fti I d CC8'8'8' 
123456 
I 11 I I d DC8'88' 
123456 
I El 11 I I A88'88' 
123456 

11 I I I M C2BBB 
123456 
e MM I 04888' 

Token Rfng Software: 

Interrupt Leve1 
Swttch 1 

78 m Int. 2 
78 
l[J Int. 3 

C 3270 - No Com2 ) 

78 
CD Int. 7 

( No Pr.aTitl Pr1nt•r ) 

Th• Tok.., Rm9 N•t'W'ork c.an bt .acctSSH by usint th• pr'OCJl".lm TOKREUI. 

1 "345678 
D• m 
1 345678 
• ••Dlll!lll 

Adapter 

Adapter II 

Primary-A1ternate Switch 
. Swttch 2 

2 
D Primary Adapter 
2 
B Secondary Adapter 

'w'h•n USM 'in B.anv.an N•twortc, with lnttl Abov. Bord, l"Uft "PCCONFJG• ch.ang• ROM .addr'.ss from D8 to CO. 
Tht Tok•n Rin9 Nttwok Ad.apt•r m.av h.av• .an .addrns conflct w;th .anotMr bord, such u ttw IBM Enh.anc•d Gnphtcs 
Ad.aptw .and th• lnt•l Abov• Bo.ard 286. B•for• ch~g tM Bu• Rom AddrtSs switch s.tting on th• Toktn Ring 
N.t'Work Ad.apt.r, tr"J to modify tM Bu• Addrns lo~tion Yith tM Tok.n Ring Soft'W'.a,..: 

TOKREUI ,C2BH ( "TOKREU1•csp1c.><corNM>"C2B'r) If still probltm, tr"J 
TOKREUI ,C4BH ( "TOKREU1•csp~t><cornrM>-C4Br) • TOKREUI ,CABS • .and 
TOKREUI ,C6BB c "TOKREU1·cspK•><comm1>-C6Br ) • TOKREUI ,AAllB •. 

Notes: 
TM Tok.n Ring N•t'Work Ad.apttrs com• with 1 m1nu1l .and 1 di1gnostic disk•tt•. Alw1vs nan th• di.agnostic program 
1ft1r 'inst.a TI'in9 tht bo.ard or wh•n troub lnhootin9. How•v.r, d.,.ndin9 on th• v.,.sion of tM dt1gnostics, th• d 
prov.am m.av f1i1 on th• IBM ><T /286 .and som• comp1tib• comput•rs. TM Mst tut ;s to SH if it c.an .acc.ss ti. or~ 
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Parity Check.$ 

Parity Check 1 indicates a system board p~rity error. 
Parity Check 2 in~icates a memory expansion adapter 
parity error. 

Memory Errors Bit/Bank Locations 

First Two Characters 
of Error Code 

oo. 01. 02. or 03 
04. 05. 06. 07 

08 or 09 

10. 11. 12, 13, 
14. ,15. 16. 17 

18. 19. 1A, 1 e. 
1C, 10, 1 E. 1F 

20. 21. 22. 23. 
24. 25. 26. 27 

28. 29. 2A. 28. 
2C. 20. 2E, 2F 

30. 31. 32, 33. 
34. 35. 36. 37 

Problem Area 

System Board 

128Kb Memory 
Expansion Adapter 

512Kb Memory 
Expansion Adapter 1 

512Kb Memory 
Expansion Adapter 2 

512Kb Memory 
Expansion Adapter 3 

512Kb Memory 
Expansion Adapter 4 

512Kb Memory 
Expansion Adapter 4 

Lut Four 
Cllaractel'9 of 
Error Coa• 

0000 • p 
0001 • 0 
0002 • ' 
0004 • 2 
00011 • 3 
0010 •• 
0020 • 5 
0040 • e 
00110 • 7 
0100 • 11 
0200 • I 
0400 • 10 
01100 • ,, 
1000 • 12 
2000 • 13 
4000 • " 
1000 • 15 

Professional Graphics Controller (PGC) 
Memory Errors 

There are 40 replaceable memory modules on the PGC 
card. If a memory failure is found while the diagnostic 
test is running. a U XX error is posted 10 the screen. The 
XX in the error code will correspond to the failing 

) memory module. 

Use Figure 22 -17 10 locate the failing memory module· 
for error U 31. 

8&1'111 1 
04, 05 
Oii. or 07 

Ban11 0 
OD. 01 
02. or 03 

Bank 

0 
1 

0 
1 

0 
1 

I 0 
1 

0 
1 

ti1'••n11 I ' ' r 1 1 ~ ' ~ 
[i]ililtlililililtl 

Front 

Memory Expansion 
Adapter Switch Settings 

1 2 3 4 5 6 7 8 
On On On Off On On On On 
OnOnOnOffOnOHOnOff 

On On On Off Off On On On 
On On On Off Off Off On Off 

OnOnOffOnOnOnOnOn 
On On Off On On Off On Off 

On On Off On Off On On On 
On On Off On Off Off On Off 

OnOnOffOffOnOnOnOn 
On On Ott Ott On Ott On Off 

• 

I .., "'1. 

ci.~~~; •• ol 
Error Coo• 

0000 • p 
0001 • 0 
0002 • 1 
0004 • 2 
00011 • 3 
0010 •• 
0020 • 5 
0040 • I 
0010 • 1 
DIDO • I 
0200 • I 
0400 • 10 
oaoo • n 
1000 • 12 
2000 • 13 
4000 • ,. 
1000 • •S 

Lut Faur 
Cll11ac:el'9 of 
Error Coa• 

0000., ) 
0001 • 0 ) 
0002 • 1 
0004 • 2 
0001 • 3 
0010 • • 
0020 • 5 
0040 • I 
0010 • 1 
0100 • I 
0200 • I 
0400 • 10 
01100 • 11 
1000 • 12 
2000 • 13 
4000 • U 
1000 • 15 
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IBH PC/AT 1281t MEMORY EXPANSION CARD 

Thb card can be ln•talled ln any ot the 16-bit slots in :1r.I 

AT. 

Hhen running the AT aetup pro11raa this cards memory mlw ". 1. • 

added _ to the total bue •eaory othervi•e you wi 11 fl'!' 
•emory •i•e error, 

IBM PC/AT &12K KEHORY IXPANSION CARD 

Tbb card can be in•talled ln aD7 of the 18-bit slots in ~he 
AT. 

You oan have up to & ot th••• board• in•talled in the syr r.em 

ht board 
2nd board 
3rd board 
4th board 
&th bOard 

x = on 

Bank 0 
1 2 3 4 5 8 7 8 
xxx-xxxx 
xxx--xxx 
xx-xxxxx 
xx-x-xxx 
xx--xxxx 

- = oft 

Bank 1 
1 2 3 4 s e 7 e 
x x x - x - x -
x x x - - - x -
xx-xx-x­
x x - x - - x -
x x - - x - x -

ADDING A SICOND HARD DRIVE IN TBE PC/AT 

The terminator pack -.i•t be re110ved on the •econd hard drive 
for proper operation. 

The cover plate under the 1.Z Mb floppy drive must also be 
re110ved to in•tall tbe drive. 

It i• not Po••ible to have two bard drive•, a 1.2 Hb floppy 
drive and a 380 flopp7 drive in•talled ln tbe AT. 

SETTINO THI TYPI 01' t«>NITOR IN THI AT 

There l• a •i~le •vltch located near the power sup~ly which 
i• u•ed to •et tbe t)'J>e of 110Ditor in tb• •Ystem. 

Movi~ the •vitcb to the forward position (closest tQ the 
front of tbe eyetea) ••t• tb9 •7•t•• up to uae a color 
manltor. 

Movlnt- tbe •vitob to the rear Po•ltioo Coloseat to the rear 
of the •Y•t••> ••t• tbe •irmtea up to u•• a llODoobrome 
IMIDltor. 

IBM 3270PC/PCIPC-XT IXTINDD CARD 

This card must be ln•talled. in order to lldd an expanaiorJ unit 
to the 3270PC. 

The •vltch •ettlnt• on tbe extender card mu•t reflect the 
total amount of ...cry ln•talled ln tbe •irmt•• unit. 

SMITCB 1 SNITCH 2 SNITCB_3 SMITCB 4 

2&8K ON on ON ON 
3201t ON 01'1' ON 01'1' 
3841t ON on on ON 
4481t ON on on 01'1' 
1121t orr ON ON ON ~ &781t OFF ON ON OFF 
HOit OFF ON OFF ON 



512KB Memory 
Expansion 
Option 

PC040003 
889 388 SS8138088l38 '8 0 0 0 0 DI 
81383888S888l313888GB o U D DI 

0000000000000000000 

HiliiiHiiiH~i~iUiJ ll IJ l~sw11c111an110 
HUHHHHIUIDU\ll U 11 ~j I 

uuunuuunuuuuu I.\ lUUUU Swllclllanllt 

lllf512K9 
Memory ........... 
Ad ... er 

2nd512K9 
Memory 
Eaaan1lot1 
Adapter 

3rd5UK9 
Momory 
!apan1lot1 
Adaptor 

., .. 512K9 
Momory 
Eapan1lot1 
Adaplar 

51115121!9 
Memory 
E•••"•lon 
Adaptar 

lwtlc" ...... 0 Swllc:"9•n•' 

" I 2 " ~ 7 II 

~~~~~u~~~~ ~~~u~u~u 
I 4 & 8 

o~~~~~u~~~ ~~~a,~,j~u 

~~~~u~~~~~ ~~u~~a~a 

~~MWMM~l~UMCM 

0000 = p 
0001=0 
0002=1 
0004 = 2 
0008 = 3 
0010 = 4 
0020 = 5 
0040 = 8 
0080 = 7 
0100 = 8 
0200 = 9 
0400=10 
0800 = 11 
1000 = 12 
2000=13 
4000=14 
8000 = 15 
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MaLcn the U·XA error ewe Wllh the module 1ocauon 
in the following illustration, then replace the memory 
module (see Section S). 

rn u2 1m u4 1rn us 1m ua 1m u10 10 

m u1 1m u3 m1 us m1 u1 1m us m 
rn u12 m1 u14 1m u1s m1 u1a 1m u20 m 
DI U11 IOI U13 IOI U15 IOI U17 IOI U19 ID 
rn u22 m1 u24 1m u2s 1m u2a 1m u30 m 
m u21 m1 u23 1m u2s m1 u21 m1 u2s m 
rn u32 m1 u34 1m u3s m1 u3a m1 u4o m 
rn u31 101 u33 IOI u3s 1m u31 1m uls m 

August 15,1984 
C Copyright mM Corporation 1984 ~-.. 900-29 
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I. Sci dis r- IWllda • ... .,._ llllil IO orr. 

2. --·--~.,.... ..... 
J. Wiie.- PCNetwwt ~ ......... _.. ( 

....... Wl(lbe ROM...W. ..... )ls 
pOlidoaed • 0 . 

4. Wiien 1-PC Netwmk ,....._._-.... 
-UmlllatWlilpoelc' md• 0 .. _ 
Mlap111llllllWI11-...a • 0 ill die odler 
8daprer. 

CONnNUE#Mri!Mi@ik" 4£¥ ,£~ 
17/31/14 

,,... 

/ 

3-

( 

( 

( 

I 

' 

~-
6. When WI aad W7·.,. Jampcrcd as 0 the PC 

Network Adapter ii ldenl.il"icd u lhe al&crna&c PC 
Nctwwk Adapcer. 

1. Whcll 1- PC Net-.11 Adapters are installed 
mate swe dlac - Mlapter ii julllpcnd as 0 and ... ...... 

17131/14 :J-3000-3 

L WbC11 W3 ii jampend u O Ille PC Nccwork 
Mll*f-..... lnel 2. 

9. What W4 is jlmpered a 0 the PC Net_.k 
Admpler- mm.pc left! 3. 

10. WbCll &wo PC ttaw.t Adapeen are inscaUed 
mate - dm - .Upser ii jumpered as O and 
die odler. 0 . 

07/31/114 



~->· ·- 1i.., loliowin~ lti;ur"s list the possible PC Network 
errors. Take the action indicated if an cmw occun. 

- c- -)1111 -f.- --PCNot--. 
)1112 aOMF- --.. PCNrt--;w;;;;-,..,, IDF.- ·--PCNft--~ 
)UIM RAMF- a.--..rc .... --JI•" - ..,._,,_,PC .... - .......... ._.._ r-,. ... • • .. 12.vw F-....r --....re .... ---. 
)Om o;.;..,w..,.F- ~-PC-..-.. ,.... ----- ...,_,,_,PC_..._. ·-Jt•PJ ~"-· ,......,.,. m;;;;;;--. PC...,_....,._ 
)llUJ T-0..f-

._,.,,_,,.PC..., __ ~ 
JOit r-o..r- .. _.._PC...,_..._. 

:i!iI o;;; ..... _ - PC Not---...;;;-
Jl•I) ....... _ --pt· .... --,.. .. ~,- ---,;;;;;PC'-~ ,..., _,_, ... 

Ge ..... ,.-., - ROMllOSf- Ge .. -s-'.1111111-tt 
JIMI• c--u ...... Ge .. _,__,, -JIM?" c_.,,._. ....... ,,_,PC'_......., -

• U a 3041 or 3042 enar occurs with the cover 
removed, inslall the cover and re-run the test. U tbe 
error remains, take tbe ac:lioa lndk:alecl ia tbe fipre 

( 

abow=. (. 

........ ,.5 

F> E- c- -)IOI -- ~-,...,._PC""-• AJMMC'r 
Jllll llOMf..._ ..._.,A ........ PC',....._.. AlbtMi.·1 

JIG] IOF- ~All.,_. PC""-"' :W-.~. ,, .. ...... ,_ KnillCll ~PC Neot..-Oli. A&bNn 

JlllJ - ..,._....._re...,--, 
{ ~·-, .... +•·12·V•P...._ _ ~ AlwrllMI' PC,._. __ ,-.~~ 

)191 

__ .. _ 
~ Alln'MIK PC._. .... ~' 

JI• 

:::.... ·- ..,._......_l'CNft_...,...._ 
J- ~!- ·--re-..... ~. 
JllG T-.0..F- ~-PC!Oel ....... -~., 
Jiii T-.0.F- ,...._......,_PC..., ... t...,_n 

Jiil .Dil;i.IF- _l!n!o<!r_ PC - ....._., 
Jll) l);o;lalF- .._"-PC~·-•,..&;;;;.., 
)II• l);o;lalf- li~A-PC!olc•-•Ad•« 
Jll5 ~F:ailo.tRFI Ge to--.J.JllllO·IJ 
)l?ft 

llOM lllOS ·-
GolD..J!!_ .. J.J(Ul-11 ,. ... C-RFlipol Goto-J·Jl .... IJ 

' 
........., 

JIU" c--llflipol ..,._......._PCNot--• -
( 

• U a 3141or3142 cnor occurs with the cover 
remowed. imlall 1he COftl' IDd re-run the lest. U the 
error remains, take the ac:lioa lnd"caled in tbe r1111re 
aboft. 

i 
i 
I 

( 

. 
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1 

OFF 
OFF 
OFF 
OFF 

ON 
ON 
ON 
ON 

4 
ON 

OFF 

6 
ON 

OFF 

( PC?9 ) 

IBM 5250 EMULATION BOARD 
2 SWITCH BLOCKS 

6 POSITION SWITCH 8 POSITION SWITCH 

2 3 

OFF OFF 
OFF ON 

ON OFF 
ON ON 

OFF OFF 
OFF ON 

ON OFF 
ON ON 

5 
ON 

OFF 

TERMINAL ~:- , - OFF 
AOD~ESS .r.- 2 - ON 

* 3 - ON 
0 ~; 4 - OFF , -~- 5 - ON 
2 i*" 6 - OFF 
3 ~~ ? - ON 
a 8 - Of.J - INT 
5 OFF - INT 
6 
? (INVALID) 

TERMINATED (LAST TERMINAL UN CABLE) 
NOT TERMINATED (CABLE THAU) 

INTERRUPT #5 
INTERRUPT #3 

{~ = DEFAULT 

ERRUPT #3 
EAAUPT #5 
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:sorous® 
A Bell Atlantic'°company 

ENHANCED DISPLAY STATION ADAPTER (PC000375) 
MANUFACTURER PART NO. 6403630 

INSTALLATION INSTRUCTION SHEET 

CAUTION 
Static sensitive device. Handle only al a static-free workstAtion or use an antistatic service kit. 
Package the device in a conduclive bag with an insulated antistatic liner. 

SWt~ 

Boo 
D 
D 

SWITCHES: 

r--

DD D 

co 
SW1 selects the 1/0 mapped command address. Normally not changed from the default 
settings. Positions 7 and 8 are reserved for unnamed future use and should be left off. Default 
settings are 1 and 6 on; 2, 3, 4, 5, 7, and 8 off. This allows the program to use 110 address 271 X. 
Any other setting should be copied from the original card or determined by the customer. 
Refer to chapter 8 of the Maintenance and Technical Reference Manual (G570-2200) for 
details. 

JUMPERS: None 

SPECIAL TOOLS: None 

INSTALLATION 

Create a diagnostic diskette by copying both your existing diagnostic diskette and enhanced 
emulator adapter diagnostic diskette to a formatted blank. Verify switch settings and install 
the card. Attach the cable assembly (PC501} to the card and to the twinax cable from the 
customer's system. Run diagnostics for device 35 both offline and online. The host must be 
operating and configured for the adapter (device address in workstation configuration) to run 
the online test. Get the display station address from the system operator. 

SOFTWARE 

This card requires the Enhanced 5250 Emulation Program. 

DIAGNOSTICS 

A diagnostic diskette (IBM PIN 6403636) is normally included in the customer's installation 
manual. The file D5250US.DGS should be copied to your advanced diagnostic diskette. 

ASSOCIATED PART NUMBERS 

PC501 Cable asm 
PC502 Emulator conv. kit 

15-pin to twinax adapter 
Emulator board with cable adapter, 
T -connector and software. 

Part numbers used by IBM for the same card: 6403690. 55X3367, 55X3365 

June 1987 

3-72--
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.um 
Enh8nced Gr8ghtcs Ad8gter 

l<EY EG - Jump•r" .op•n 
E1 ON !cm! - Jump•,. clos.d .... OFF'--------.. 

P2 - Light P•n Connn•ctor" 

l ll lllll ll llllllllllllllll ljTI lll~ llllllll l~l j ~ ~jj ~j~ j ~llllllB '.'. rswitch , 
• : : : : : : ; : ; : ; : ; : ; :·;:;:;:;:;:::;:;:; :.; : : : : : ; : ; : : : ; : : : : : : : : : : : ; : : • : : . ·.·. 2 Composit• Video . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::· Ports (RCA Ftmal•: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : =·:::::::::: ~::::.::::::::::: :. : : : : : : . 

.... "c)::::: 
EGA Expansion 
Memor"\I Bowd 

: ::::::: :::: ::: :::: ::::::: :::::::: ::::::: ·. ·.m: :: ::: =,:-: :· ··1: DB9-p;n 
==~ HHHHHHHH~HHHHH=~nnn~H~ ~;Hn;nnn;~; ~=;=== F•mal• Port 0 :::::::::::::;:::::::::=:=::.::=: 

EGA Exp~ion ~ 1 ~ 1 
Memoru Boar"d Conn•ctor" P3 a 2 P1 2 

• 'II • 3 • 3 

Th• IBM Enhanc•d Graphics Adapt•,. is a vid•o displav boar"d for" IBM PC ( N•w 
RCM BIOS only), ><T and AT typ• comput•r"S. It can drive •ith•r" a monochr"ome, 
co tor", or" enhanc•d color" display • Th• bowd must b• set up '11ith jumper"S P 1 and 
P3 and Switch Block 1 cor-r•ctly to drive th• moni~or it is coM•ct•d .to. Th• 
bowd comes w;th 64 KB Ram for" graphics memorv. It his an option for" a 
Graphics M.mcirv Expansion Bowd to incr•as• graphics m•morv to 256 KB R~. 

Set jumper"s P 1 and P3 cor"rectly . 
This is important, an improper" setting 
can damag• the boar"d or" th• monitor". 

Monitor" Ty P• P3 P1 

IBM PC. XT Setup_i IBM AT Setup~ 

Color" Display or 

~~ ii Monochrom• Display 

*Set System Boar"d Switch 
Block 1 as foTiows: 

•S•t th• Syst•m Board Vtdeo Switch for color": Enh•nced Color" Display 

~~ Switch 1 
56 
f,:,:j:,:I Enh•nced Color" Adapter" 

Color llJ towar"ds fr"ont of th• AT 

•Boot the IBM AT Diagnostics and nin 
option 4 for" Setup. 

Switch 1 
t234 

I I D I 
El I Cl 
I I I El 
i::=:i:::f=:i I 

L I i:=J:=:i I 

Typ• of Monitor" coMecttd 
to th• EGA Board 
Monochr"om• 
Color" 40 x 25 
Color" 80 x 25 
Enhanced Color (Normal Mod•) 
Enhanc•d Color" ( Enhanc•d Mod• ) 

EGA is tf1e Primary-2.i!P.lay-As!!P.ter .. 
w;th Color Gr..aRhics AdaRter Seocondary~ 

The EGA must b• connected to a monochr"om• display. 

Switch 1 Type of Monitor" connected to the 
1234 EGA Board COLOR GRAPHICS AD. 
El m I Monochrome Color 40x2S 
I I El I Monochr"ome Color 80x2S 

Color Gra,hics AdaP.ter is the Primaray. 
A!f!eter. with the EGA as Secondary~ 

The EGA must be connect•d to a monochr"om• disp 1.ay • 

l Switch 1 Typ• of Monitor" connected to th• 
,. 1 234 _E_GA Board COLOR GRAPHICS AD. . iJD Mono. or" non• Color" 40 x2S 

[I m m Mono. or" none Color 80 )( 25 

EGA is the Primarg.AJ!Raly AdaP.ter, with the 
Monochrome DisRlay /Printer AdaRter Secondary~ 

Th• EGA must be conn•cted to a color display. 

Switch 1 Typ• of Monitor" conn•cted to th• 
1234 EGA Board Monochrome Ad. 
m I n Color" 40x2S Monochrome or" none 
I I I n Color" 80x2S Monochrom• or" non• 
1:::1::::1~=:1 I Enhanc•d Color" Monochrome or" none 

C Normal Mod• ) 
I 1~;1:=:1 I Enhanced Color Monochrome or non• 

C Enhanc•d Mode ) 

Monochrome DisRlay /Printer AdaP.ter is the 
Primac.v.....6.!!!P.t•r. with the EGA Board Secondary~ 

Th• EGA must be conn•cted to a color" display. 

Switch 1 Type of Monitor" connected to the 
1234 ::E.G A Board Monochrome Ad 

1:~:1::::1::::1:::=1 Color 40x25 Monochr"om• 
I l;;:=l==::l:=::I Color" 80x2S Monochr"om• 
w 1::::1::::1 Enhanc•d Color" Monochr"om• 

( No""l'nal Mocf• ) 
I I 1::::1::::1 Enhanc•d Color" Monochr"om• 

( Enhanc•d Mod• ) 

~~ 3 
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IBM Expans1on Un1t 

Expansion Unit 
Extender Card 

( lnsbTIM in th• IBM PC ) 

Switch 1 

Extender Card 
Switch Settings for 
Total System Memory 

Switch 1 
1234 
~ml 16K to 64K 
1234 
I• II 96K to 12BK 
1234 
1m 11 160K to 192K 
1234 
&I 1·111 224K to 256K 
123 4 
ID II I 2BBK to 320K 
1234 
111• 352K to 384K 
1234 

416K. to 448K m 111 
1234 
I 1·::.1:::·11 480K to 512K 
1234 
I El:I I 544K to 576K 
1234 
I Elm 60BK to 640K 

62Pin 
,.,,,.~ 

Pon 

Th• IBM Exp.ansion Unit 'Al'H introduc•d in 1983 to 
prim.,-,ly gin o1d•r IBM PCs th• c•p•bfl;ty to .accHs 
.a h.ard disk drin. Th• unit looks on th• outsid• lib .a 
r•gulw IBM PC or ><T.· Th• front l.ab•l s~s ISM 
Ex.ansion Unit. FHtur.s: 

• 135 V.att Po'Al'•r Supply 
• No Syst.m Bo.rd, but .an Exp.ansion Bo.rd th.at 

h.as 8 8 bit Exp.ansion slots lik• th• IBM XT. 
• A R•ci•v•r Bo.ard to inst.an in th• Exp.ansion Unit. 

Exp.ansion 
Slots 
(8Btt) 

Expans1 on Unit 
Reci ever Card 

( Inst.a 11M in th• IBM Exp.ansion Unit ) 

I BM Expansion Unit 
Expansion Board 
( B•ck of Exp.anston Unit ) 

IBM Expansion Unit Cable 

3 Foot 62 Pin 
M•l.-M•l• C.abl• 

• An Ext•nd•r Bo.ard to inst.an in th• IBM PC comput•r 
th.at h.as .a S'Al'itch block to nl•ct tot.al S\JSt•m m.mory. 

• A 3 foot 62 Pin Mail• to Mail• C.abl•. 

F'or th• Exp.ansion Unit to work th• IBM PC comput•r must h.an th• n•w Rom Bios CMp PN • 1:5'01476 - 1981, 1983. 
It is impor"t.ant to not• th.at th• Exp.ansion Unit should b• pow.,.•d on b•for. th• IBM PC comput.,.. If it is don• th• oth•r 
way , .an 1 801 •rTar ..,;n occur . 
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Ouster Adapter 

Jumper 

(Topi IRQ 7 
(Bottom! IRQ 3 

Tiie 1011.,.._ flt.,,. ·-me -"• '"' owitc,,.8 of 
-oteft b1oc111. W- 111 .. -llCll,. - to ON. Ille,.,. 
eon .. Comou•• w1I - ... lnrli81 'rav•- Load 
("LI '""" lft°"'9r .,..,en ., 111• clu-. This -
deleys - camoletion of 'OST by 30 _.,._ 

m~~uuo;!1 -"""- .... _, -· 
~M~D~;!I -"""- ...... _, ...... 

Tiie lollow'"9 lipre .,,_. Ill• ••mnrJ• fOf 1W11Cft" I 
Olrou911 ' of IWllCll llloca 2 for ICl1Dlef9 1 "'""'9" ' 
s ... ;1c1t• 5 "'""'911 • ol 1w11Cll lllodl 2 .,.. .......... Mt to 

OFF If one Clu111t Adftlr•,. m111ll9d in 1n llM ,.,. 

IOft .. COfnou ... •I Mull be HI II ICllOI .. I. bell -; • .,_ ..... _., _ ,,_••""-a ..... Adao .. 
numtlef. 

~~~~~;:;:1 .......... , --1.-· 
--· 6~ ~:;;;:1 ---1.-• 

~~ !~!:~~' --· __ ,_,_, 

~~~i~;~:I ........... ....__&. ..... 

Cluner SwitcllH t • 4. 5..,;1cll 
lloclo, Z. AdlPllH 1 ID 4 

Jumper 

SI--- ---· • ~ 
t 1a~;:m1 
a 6~~~:i~I 
I ~ 
' gm:m1 
I ~~·~ 
• ~·l;:-;rii 
, !'.·~~~I 
I g;;~;:~~I 
• ~~~~I 

" ·~·~ 

It--- ...... _, 
n ~;~ 
n ~~~~~:~:1 
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TOP VIEW SLIDE SWITCH ROCKER SWITCH 
END VIEW END VIEW 

fQi a---a N~! 
j_J 

Start Required Start Required 
Addrea Switch Addreu SwHch 

Seltlngl Settings 

64K l~~QQOOOO 448K l~~~QOOOO 

128K I~ ~QQOO D 0 512K 

I I I • t I f I 

1~~~~0000 

192K l~~QQOOOO 576K l~~Q~OOOO 

256K i~ ~Q ~00 0 0 640K 

t I I • I I r I 

I~ ~~~ODO 0 

i~~~QOOOO 
1 I I a I I f I 

320K 704K 1~~~~0000 

384K I~~~ QOO 0 0 768K 1~~~~0000 
. 

Figure 6. STC Switch Settings for the Memory Starting Address. (For 
the UPGRADED PC, the Starting Address Must Be 256K). 

After you set these switches, you are ready to install the STC module in 
the system unit UNLESS your module contains an optional function. If 
your module is equipped with an optional communications channel or 
the parallel printer port, read the following subsection. 

.. 
', 

STC-10 

( 

' 

-

INTERRUPT LEVELS 

The calendar/clock can operate with interrupt levels; however, interrupts 
occur only if enabled by a user-supplied program. Figure 27 shows the 
jumper placements.for...selecting interrupt levels. 

LEVEL CALENDAR/CLOCK 

2 

3 
·~TO 
FOR 
COM2 

4 

·sm 
FOR 
COM 1 

5 

7 

•IBM 
STD 
FOR 
LPT 

E24 E21 

~ ... 0 
.~ . 
;~ 0 

0 0 

E26 E23 

E24 E21 

[] 
E26 E2J 

E24 E21 

[] 
E26 E2J 

E24 E21 

Bill 
E26 E23 

ASYNCCOMM 
CHANNEL 

E16 .o~ o Ell 
' :~. ' ,; 

E20 
E16 

E20 
E16 

E20 
E16 

E20 

·;0> o E12 

o o EIJ 

0 0 E14 
0 0 EIS 

0 .··O. Ell 

0 ·;o· E12 

0 0 EIJ 

0 0 E14 

0 0 EIS 

0 0 Ell 

0 ;o, E12 

0 
'1 -' 
O' EIJ 

0 0 E14 

0 0 EIS 

0 0 Ell 

J.- 0 £12 
j'' I.'. 

·~~ 0 £13 

0 0 E14 

0 0 EIS 

PARALLEL PRINTER 

ES ES 

~ 
EID E7 

ES ES 

~ 
EIO E7 

E8 ES 

[] 
EIO E7 

ES ES 

• ~~;~ 0 . '0 

0 0 

EID E7 

Figure 27. Jumo~r ·"'acements ro Select 1nrem1rit l.P.vAI.~ 
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RAM+ installa1ion pflxrdure. 

SYSTEM BOARD SETUP. Thrremu.i tie 1\.111. in .. 3lledon1he IRM •y"em 
board. and posili.,ns 3 and .I t>f Swi1.:h I mu"' be OFF. Pnsi1inns I 1hruu~h .I of 
Swi1ch 2 sci 1he amoun1 or sysiem memory added r:ibcn-c 1hc firs16-IK I in 
unils or 32K. Ir you're ime> b1nar)'. pnsi1ion I i> 1hc le:ISI sisnirlcant bi1 :ind 
ON is a zero; Table I enllnierale> 1l1r po,,.ib1li11n. Tlir .. ·11ing for •Y"'"m 
memory muSI be Ins Iha'! 10131 ""'"'OfY if yJU'rc :1sin5 FLASH DISK. 
RAM+ SETUP The S1ar1inr ail.Jn:" of lhr RAM+ memory;,, sci wi1h 
pe>siliun• .& 1hrou1h 8 or1hr RAM+ DIP s"'i1ch. Cnnnp.,ndinf :adilrft• bit• 
""'n1arked abowe Ille s•11Ch. "At9." ... , "Al5"; 1Uminf a position ON i> a 
one. Use Table 2. 

The oth1'r dltte pnsi1ion< nr 1h1' ,,. i1ch 1cl11hr RAM ... i" up-o1c:i1y. These 
MllST tie L"h;anF<d ii mcmnr) <hi!"""' ...W..d lu ur okle•al frum lhc: hu;irJ. 
Table J >huws se11in1s. 

Four blue jumpers Kl add11it>nal RAM ... e>priuns. SERIAL PORT and 
PARITY ERROR REPORT ''""'Id nnrmall)· lwt1h lw: ON. PORT and IR!) 
shuukl l•u1h eilhrr be in 1he C'OM t rnsiliun ur lhr COM:? pusiliun. clcpi:ndinl! 
on )Ollr choice ror refettni:in1 1he serial pon. ., .... _, 

6-IK 
96K 

l:?IK 
160K 

192K 
22.&K 
256K 
288K 

320K 
352K 
384K 
416K 

on 
olT 
on 
ofr 

on 
orf 
on 
off 

on 
olT 
on 
off 

l•tklll z 
I J 

on 
on 
off 
off 

on 
on 
off 
orf 

on 
en 
nrr 
orr 

on 
on 
on 
on 

off 
off 
off 
orr 

on 

on 
on 

on 
on 
on 
on 

on 
on 
on 
on 

olT 
orf 
off 
off 

4-18 K on on off off 
480K off on off off 
512K on orr off orr 
~K orr off off off 

. 

TABLE I. Selling 1rnoun1 uh~ s1cm meme>ry on S,.·ilch 2 or die I BM 5) s1~m 
Board. Don noc include memory for FLASH DISK. 

( 

( 

{ -~ 

6-&K off orr off on orr 10000 
96K on' olf on on on 111000 

128K off orr on orr orr 20000 
160K off orr on orr on 28000 

l'.12K olf oU un on orr 31.IUIJJ 
22-'K off orr on on on )HOUO 
l56K off on orr orr ofr -IOUllU 
2KllK off on off off on 411UJO 

orr off 50000 320K off on on 
35:?K oil on off on on 511()1)0 
)llJ!i. ulf "" "" nrr off llf)•~l 

41!1K .,rr 1111 on urr on flllUW 

4-lllK off on on on orr 70000 
4llOK e>l"f '"' '"' on on 7Kl~Jl 

51:?K on oll' olr off oil Hl.UJU 
54.&K on off off off on 880011 

TARLE 2 5ct1ing S1artin1 l1ddttss of RAM+ memory on lhc RAM+ DIP 
swilo:h. 

I 
.....,.,, ... _ , ........ ,.. . I I J .. -. ..... - SI SI E 

0 0 orr off orr 
I 64K off off on 
2 128K off on on 
) 192K on orr on .. 256K on on on 

TABLE 3. Scttin1 memory capaci1yof RAM+ board on die RAM+ DIP 
swilch. 

R,\~I+ 5-2 S_e- q_-++ I e_ /(__~ M. + RA!\I+ 5-J 

"""""'""'',...,..r~ ' ' • ff•,.ad..-111t:al ... .... ~.; ... :~·: pc:''r·- . • :-;.d1; z-.n.111~ ""nn m: ...... ~._. ..... .... 411 ,\11 .... AIS 

__, __ 
: .. ..\~-i-.1n:oo1 ... l1 ... h1tn rr ~-i-dure 

off 10000 f>IK olT urr uH on 5Y'- i~ ",I lllJ . .:.ii.IJ ~:: i LT ri:.:r; m1"1 ,., ... 1:. "" ~i':ll 11111hc lllM s~·.icm 
- 9()-'. off off orr on cin. 18000 ba:ird.. illlCI posiul'n•' """" ··~· "'" i1c~ 1 mu,1 "~ ~~1'. Fusi1ions lthrou~ .& of· l:?BK off off on off off 20000 S,.·i1ch 2 SCI lhe amounl of •ySlem mcm11f'y acldcd I ~t lhe rrnt 64K I in 

160K off off on off Oii 28000 uniu. or 32K. If you're imo bin~. pe>Suion I is lhe leu& sisniric:am bi1 and 

\ ON is a zero: Table I cnumemn 1he po>1ibili1ift. The seains for syllClll 
192K orr olf on OD off 30000 memory musr be less llaan lllllll memory if ~·n: lllinl !'LASH DISK. 
224K olf off OD on on 38000 

RAM+ SET\IP. The sunin1 llCldras of Ille RAM+ memory is set willl 256K oll' Oii off off off 40000 
posilions4 duoufh I of Ille RAM+ DIPswiM:h. Comspondinf lddras bin 211K off on off off oa 48000 
- marllcd 1bove lhe switch. •Al9.• •.• , •AIS": 111min1 a polilion ON is I 

off off 50000 -· Usclible 2. 320K off Oii on 
The oclicr ll11a posilions or lhe 1wi1ch tell die RAM+ iu. capKiiy. Tllcsc 3'2K off OD off on Oii SIOOO 

384K aft' on on off off 60000 MUST be cM111c:d if memory chips ue lddcd 10 °' clelacd frmi lllc bomrd. 
416K off Oii Oii off OD 6IOOO 'lilble 3 shows sminp. 

Four blue jumpcn set lddi1ional RAM• options. SERIAL PORT and 441K off Oii on Oii off 70000 W.RITY ERROR REl'ORT should nom.lly bllch be ON. PORI' and IRQ 4llOK off on on Oii Oii 78000 
slulld bolh eilhcr be in lhe COM I posilion or ... COM2 position. dcpendina Sl:?K Oii off off off off 80000 on )Ollr choice for rcl'cmlcin1 die serial port. S44K on on off off on 88000 .,.___,, 

-J TABLE 2. Saling mnin1 Mldrcss of RAM+ me-yon !he RAM+ DIP J J • ( ( 1Wilch. 
64K Oii Oii on on 

_.,_ _ ......... I 2 J 96K off Oii Oii - .. _, ..... - II • E 121K Oii orr Oii on 
160K orr off Oii on 0 0 off off off 

I 64K orr off on 
192K on on off on 2 121K off on on 
224K off OD off on 3 192K on orr on 
256K OD off off Oii ' 256K OD Oii on 
2BIK off off off Oii 

TABLE 3. Scnin1 memory capmc:ily of RAM+ board on lhe RAM+ DIP 320K on on on off swilcb. JS2K off on on off 
314K Oii orr on off 
416K off aft' Oii off 

44IK on on off on ( •( 
480K off Oii aft' off 3- 10 ' S12K on off off off D S44K orr off on off 

TABLE I. Seniii11mnu11111fsys1em~on5will:h2ol1hc IBM SyllClll 
8-d. Doa - include memory for FLASH DlSK. 
RAM+ S.2 _) ) ) RAM+ S.J 

l 
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MEMORY PARITY ERROR INDICATOR 
BANK I --- . 

LEOS 

.. BANK 2 
BANK 3 
BANK 4 

PAPALLEL POPT 
CONNECTOR JI 

FACTORY CLOCK 
FREQUENCY ADJUSTMENT 

00 NOT ADJUST \JITHOUT 
SPECIAL INSTRUMENTS 

go IP 

lo 
RESET , , : ..• 

POAT~ 1250 . 
c9 !l .. 

_o ~!!~ '!!'!! 11 ll'lll'IUIC .C .CCC 

~~~I IC( 
!.S" 

IG ,, 
•• 

Amount 
•emory Uexadecimal 
al-ready in 4 s 6 ·1 8 memory 
machine Al9 . Al8 Al7 Al6 AlS address 

64K off off off on off 10000 
96K , off off off on on 18000 

128K off off on off off 20000 
160~ off off on off on 28000 . 
l92K off off on on off 30000 
224K off off on on on 38000 
256K off on off off off 40000 
288K off on off off on 48000 

l20K off on off on off soooo 
352K off on off on on 58000 
384K off on on off of.f 60000 
416K oft on on off on 68000 

448K off on on on off 70000 
480K off on on on on 78000 
512K on off off off off 80000 
54/tK on off off off on 88000 

TABLE 2. Setting starting address of RAH+J memory on 
the upper RAH+l DIP switch 

• 

Number of 
column a of Slze of 
memory 
chi pa 

0 
1 
2 
3 
4 

TABLE 3. 

RAM+l 1 2 3 
board Sl so E 

o. off off off 
64K off off on 

128K off on on 
192K on off on 
256K on on on 

• Setttng memory capacity of the RAH+3 on 
the upper RMl+J DIP swltch. 

Q 

C61 

CLOCK BATTERY 

RS-232 
CONNECTOR J2 .. 

.. ~ 
PARITY ii ·' 

IRQ .· . .. ERRC'R . · 
COM2e9COM I REPORT OFF :, 

·----··--- --·-

SEIUAI .. -
1 2 Fune tic 

. COHl on on 
off on COH2 

on off Serial 
port 
disable 

off off Serial 
port 
disable 

_.,_ 

PARAlf .. I/ 
3 4 Function 

on on Normal printer adaptet 
off on Alternate printer adar 

on off Monochrome printer adt 
off off Parallel port dtsablec 
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RAM l/O Switch Settings 
• The STB RAM 110 boacd_.bas two sets of switches (SW1 and SW2) located near the bottom edge of the board. The switches are used to configure the RIO board for your particular application. Switch SW1 Is a 7 or 8 section switch (only sections 1·6 are actually connected~. used to enable, disable, or offset each of the three 110 sections of the RIO board (serial/parallel/game). Switch SW2 Is a 4 section switch that Is used to set the starting address of the memory array on the RIO board. The function of each section of the switches is outlined below: 

SW1·1: Gama paddle adapter offset-In the OFF position the game paddle adapter circuitry will respond to 110 instructions at address 201H. This Is the IBM standard device address. In the ON position the game paddle adapter will respond to address 200H. This allows multiple game paddle adapters to be used In custom applications. !., SW1·2: Serial adapter offset-In the OFF position the asyn· chronous serial adapter circuitry will respond as the COM 1: channel (3FBH·3FFH). In the ON position the serial adapter will respond as the COM2: channel (2F8·2FFH). 

SW1·3: Parallel port enable-In the ON position the parallel 110 ..... adapter circuitry will be enabled. In the OFF position the parallel 110 " circuitry will be totally disabled and will not respond to any 110 ac· cesses. 

SW1·4: Game paddle adapter enable-In the ON position the game paddle adapter circuitry will be enabled. In the OFF position the cir· cultry will be totally disabled and will not respond to any 1/0 ac­cesses. 

SWITCH 2 
SW2 Is used .. to.set the starting address of the 256K mer.".1ory b~'­that the RIO board responds to. The block may start or. a.ny ~ boundary. Positions 1 through 4 correspond to addres: bats 1 . ~ through A 16 respectively. Use the table below to set S 112 baseo ) upon how much memory your system board and additional meocc-1 adapters (not Including the memory on the RIO board) cantaln: 
SWITCH POSITION 1 2 3 4 ~.:>i:>R PREVIOUS MEMORY 
64K ....••.•.. · OFF OFF OFF ON 1COJOH 128K ..•••••..• OFF OFF ON OFF 200JOH 192K •.••••.••• OFF OFF ON ON 300lOH 256K ..••.••• • • OFF ON OFF OFF 4CCIJOH 320K ..•.... · · • OFF ON OFF ON 5C(IJOH 384K ......... · OFF ON ON OFF 6COJOH 448K .........• OFF ON ON ON 7COlOH 512K ...•...... ON OFF OFF OFF &CCllOH 576K ••........ ON OFF OFF ON 9COJOH . 

r For most systems In which the RIO. board ls.the only merr.t:>ry o· .:_-board In the system (besides the disk and video adapters. then - t! · switches on the RIO board will look like this: 
) s w 1 1 . 2 3 4 5 6 7 (£ ON ON ON 

OFF OFF 

SW2 1 2 3 

OFF OFF OFF 

4 
ON 

OFF 

SW1·5: Serial adapter enable-In the ON position the asyn· chronous serial adapter circuitry will be enabled. In the OFF posi· s T B ro 7-110 tlon the serial adapter will be totally disabled and will not respond _ f- A Jvl... -L 
to any 110 accesses. 

SW1·8: Parallel 110 adapter offset-In the OFF position the parallel 1/0 adapter wlll respond to the 110 addresses of 378·378H. This Is device LPT1: (LPT2: If the system contains a monochrome video adapter/printer adapter board). In the OFF position the parallel 110 'b ) circuitry wlll respond at 110 addresses 278-27BH (LPT2: or LPT3: .~ 'J with the monochrome board). This allows up to three parallel port~ In the system. 

-~-

',.._-
I 

en 





m Ell [!] · Jump•,. op.n 

• • a . Jump•r" clos.d 

S•t PC, ><T ~ st•m bou-d nritch•s for" 
pnmv-y displalJ USM with v'idto bowd. 

PC, ><T Switch 1 
56 
CIJ STB with Monochr"om• 
E STB with Color" 
CD STB with Monochr"om• and Color 

C Us. Monochr"om• as prim•r"Y 
·. display , and us. Mod• command 

to switch b•tw .. n displafilS.) 

lmpor"tant Not• : ._,,,.., r"UMin9 IBM Dtagnostics 
on th• display do not run th• Sync T.st. It 
may dama9• th• monitor. 

Lotus t -2-3 and Symp.Jumy. 

Us• th• • PC Acc•l•r"ator" • disbtt• that 
com.s w;th th• STB BHr"d to mstan th• 
graphics display driv.,.s for" Lotus 1-2-3 
.,d Stiamphony. Go to th• Installation 
provam for Lotus t-2-J w S1i1mphoNJ 
and Hl•ct AdvancM Options. Add 9nphics 
disp la" drivws from th• PC Acc.1.,. a tor" 
disbtt• h.,.•. 

SIB Board Configuration 

Common S1ttfn91. 
Switch 1 

f234S678 

RGB Color Port 
( 089 F.mal• ) 

Compositt Yfdto Port 
( RCA F•mal• ) 

Monochr"om• Port 
C 099 Ftmalt ) 

Modulator" C B&W') 

STB with both Monochr"om• and Color Oisp lay Monitors 
STB with Color Oisp lalJ Only 

•••• <' '.. STB with Monochrom• Oisp lay Only 

Para11• 1 Pr1nt1r Port 
1 

0 Para11•1 Port ts a Printtr Por"t 
• Para11t1 Por"t ts SASl/SCSI Por"t 

Yfd•o ptsp.JAg.Jl!dput 1nd P1r1JJ1J Port 1/0 Addr1ss 

Yfdto pinJ,jy..9.!1m11 2 3 
Both Monochr"om• and Color OisplalJ ...... II] 
Monochr"om. Display /Pr"int•r Adapttr Only Cl!I 
Color Graphics Adapttr OnllJ. . . . . . . . . . . DJ 
Bov-d rtsponds th• nm• H th• Graphix 
Plus I Bov-d in monochr"omt vaphics modt Ill 

Yfd•o output sig....i., 
4 

Paralltl Port 1/0 Addr.ss 
LPT1: ( &H3BC) 
LPT1: ( &H378) 
LPTl: ( &H278 ) 

LPT3: ( &H278 ) 

• YidM output signals nritch automatically to th• monitor curnntly 
in us• b'I h sofhtar• · 

D An vidM signals C including vaphics) art s.nt only to th• 
rnonochrom• display conntctor" 

Monochromt Yfdto 
s 

• Disabl• monochr'om• vidto whtn monochr"omt display is off 
CJ Monochr"om• vid.o is always tnabltd 

RGI Sf gll!J1 
678 
.. ThtSt thr' .. SW'itchtS contr-ol which colors art s1nt to th• 

monochr'om• disp la1i1 . 6 • R•d, 7 • Gr" .. n, 8 • Btu•. On nnds 
th• color", off blocks it. 

3-/(){;, 



KEV m CJ [!] - Jump•r op•n 

E1 ON • a a -Jump•r closed 

Suntek 1/0 Extension XT 
Mult1-Functton Board 

.J"G3'!1e 
S·2'7·U 

l.•t•BB 

DOFF _J---------

Th• Sunt•k 1/0 Extension XT Board is a 
multi-function board for IBM PC, XT and 
compatibl• computers. Its f'eatuns ar•: 

A paraTI•l printer port 
An RS232 serial int•rf'ac• port 
A gam• port 
A Clock/Calendar 'With r•placabl• batt•rlJ 

It hu soft'N'an for th• clock - SCLI< and 
RCLK - and for print spooling - SPOOL. 
It can also hav• an option installed for a 
second RS232 serial int•rfac• port. 

JP2 
IRQ2345 -JP1 
IRQ 2 3 4 5 -

RS232 S•rfa 1 Port: 

If th•n is a pr-int•r port Port S•l•ction: 

JP4 
5 2 IRQ 

ffiB 
JP3 
57 IRO 

Hffi 

using Base 1/0 Addnss H3BC, 
LPT 1 'Will b• LPT2, and LPT2 
wm b• LPT3. 

Switch 1 Primary J2 - S•condary 

Por-t S•l•ction: 

LPTt 
LPT2 

!JiQ S• l•ction : 

JP3 
LPT1 S 7 
IRQ7 HI 

Switch 1 
3 
D 
E1 

JP3 
LPT2 S 7 
IRQ 5 [IH 

Bas• 1/0 Addr-•SSi 
LPTt 378 
LPT2 278 

3-107 

~ ........ 
L....liiiil 

ID -
IRC S• l•ction i 

Port 
Disabl• 
COMt 
COM2 
COM3 

J2 - S•condary Port 

Prima'°" Port 

IRQ4------i 

Bas• 1/0 Addrtss: 
COMt 3F8 
COM2 2F8 
COM3 3E8 
COM4 2£8 

Port 
Dis-ibl• 
COM2 
COM! 
COM4 

JP2 J IRQ2345 
C!I!:I!El 
~ 

JPt J IRQ2345 
~ 
c::I!lm::J 

Parall•l Port 
( DB25 Ftmal•) 

Enabl• Clock/Caltndar 
Disabl• Clock/C.alendar 

Normally .an int•rn.1pt 
lin• is not nHdtd for 
th• Clock/Cal•ndar 

Bue 1/0 Address - 200 

Switch 1 
4 
El 
D 

JP4 
5 2 ll'l'V' 

Hill 

Th• clock/cal•ndar com•S with two 
programs, SCUC and RCLK. Use RCLK 
in th• AUTOEXEC.BAT file to r-.ad th• 
clock. Us• th• SCLK fil•, thtn th• DA TE 
and TIME commands, to set th• clock. 



l<EY S [!] . Jump•r op•n 
El ON m a -Jump•r cloud 
1 OFF -•-•.....;--.------

Th• Sunt•k MONOP AK Bo.ard is a 
multifunction bo.ard, with its pnmary 
f\lnction as a monochrom• display 
ldapt•r. Its futuns ar•: Monochrom• 
Graphics Adapt•r with H•rcul.s 
compatibility, parall•l print•r port, 
options fo,. Hrial and 9am• ports and a 
clock/cal•ndar. It com.s with softwar"• 
for th• clock/cal•ndar and a print 
spool•r. 

~ XT Conf;guration 
To install th• bHrd in a PC, ><T-typ• 
comput•r, Ht syst•m bo.ard S"Witch 
block t , S and 6 • off •. 

PC, )(T Switch t 
56 
o:J Monochrom• 

Sunt•lc MONOPAK Configuration 

Honochrom• GraRhics i 2 If no oth•r graphics card 
JP.3 1 m syst•m, •nabl• graphics 

!~ 
JP3 

If anoth•,. graphics card in 
syst•m, disabl• 9,.aphics 

Parall•l Print•r Port 

Switch 1 
1 6 7 

D CIJ LPTt 
D CD LPT2 
CJ CD LPT3 
D CD Disabl•d 

lnt•rruP.t L•Y•l for Parall•l Port 

JP6 
I IRQ7 •nabl•d for Parall•l Port 

8 IRQ7 disabl•d for Parall•l Port 

RS232 S•rfal Port 

Switch 1 

6i COHt 

i'=.j:::I COH2 

CD Disabl•d 

JP4, rJPS 
El IRQ4 

El IRQ3 
rn 
l::J:;J 

... 
Suntek MONOPAK 

Monochrome 01 sg18Y Ad8gter/Mult 1funct1 on Bd. 

L IL---JP2 
L JPt 

Clock Batt•ry 

(Switch t-S is not us.d.) 

RS232 Conf;guration JumR•r Block 
( Do not chang• ) 

JP9 
JPS 
JP7 

123 JP7 - 1 & 2 - CTS tru• 
~~§I: C 2 & 3 - Handshak• signal provided by ext•rnal d•vic• 
JP7 C!lm JPS - 1 & 2 - DSR tru• 

2 & 3 - D•fault 
JP9 - 1 & 2 - DCD tru• 

Clock /Ca l•ndar 

Switch 1 
4 
II Enabl• 
D Disabl• 

Garn• Port 

Switch 1 
s 
II Enabl• 
D Disabl• 

Softvar• 

2 & 3 - D•fault 

Und•r normal conditions 
th• Clock/Cal•ndar does 
not nHd int•rrupts. 

JPt.., r- JP2 
El IRQ2 

El IRQS 

SCLK - s.t clock. Aft•r running this program, run th• DOS DATE 
and TIME programs and •nter th• corr•ct dat• and tim•. 
R•boot th• comput•r, and run th• pro gr am -

RCLK - rud clock. This program loads dat• and time from th• 
boards' ca l•ndar into DOS DA TE and T IHE setup. 

SPOOL - nt up a print spool. Usu sp•cial param•ters for setting 
asid• part of RAM in Dos for a print spooler. SPOOL ? wm sho\of 
th• param•t•rs that can b• •nt•r•d to ntup th• print spool•r. 

Important Not•: W'h•n running IBM Diagnostics on th• display, do not run th• Sync. Tut. It may damag• th• monitor. 
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~ II ON 1111- Jump•,. clos.d 
-Y 0 OFF l!:!J - Jump•r' op.n 

~yuen: External Flo1u1y Ddve gnd Omn1-Bddge Bd. .J1Ri3"B~ 
4•28·8~ 

lnsto11ot1on 1n Zent th XT(Z 159) and Zenith AT{Z286). 

Th• Sy sgtn Omni-Br"idg• floppy diskttt• drivt 
contn11tr' and th• Sysgtn txttrnal floppy disk•tt• 
dr';v• a,.. ustd to g;vt IBM PC, ><T, AT and 
compaUbl• computtr's acc.ss to various diff•r"•nt 
duk•tt• drivts. How•V•r' I th• Z•n;th XT cz-t 59) 
and th• Ztnith AT CZ-286) ar-t not 100 pwctnt 
har-dwar-• compatml• computtr'S, and n.td a sp•cial 
configuntion not m•ntion•d ;n th• Omni-Bridg• ' 
Owntr'S Manual. Do not run th• Omni-Bridg• 
softwa,.. installation pr'ogr'am '"INST ALL... It wm 
not wor"k with th• Ztnith XT and Ztnith AT. lnstHd, 
UH tht following di,..ctions: 

1) On th• Omni-Br"idg• diskttt• contr"oll•r, s.t an 
svitchtS and jumptr'S u follows: 

SWt­
all off 

Switch 1 
1234 

I I I I I_ 

SW2-
a11 on 

Switch 2 
1234 
E=•~::l::=:F:I 

Jump•,. Wt on 1.1-1 

right sidt 
Jumptr' W2 on 1.1-1 

right sid• 

2) Install th• Omni-Bridg• bord into any availabl• 
slot in th• Ztnith computtr'. DO NOT CHANGE any 
of th• inttr"nal cabling, switch/jumptr' s.ttings, 
DSKSETUP or' tht Z•nith AT SETUP pngnm. 

3) Conn•ct th• .xttrnal 37 Pin cabl• to: 
• Omni-Bridgt Boar'd - Ext•r"nal Drivt Dtvict 

Conn•ctor'. TIGHTEN THE THUMB SCREWS. 
* Exttrnal Floppy Disktttt Drivt - LOWER PORT. 

TIGHTEN THE THUMB SCRE'WS. 

4) Copy th• OMNIBRG.$YS filt onto th• boot dtsk, 
and add this lint to tht CONFIG.SYS filt: 

DEVICE• OMNIBRG.SYS /D :t /D :t /D :>< /D :t 
'llfht,.. >< • 0 Sy sttm Driv• 

1 No Dr'"ivt 
2 360 KB 5.25'" Doubt• Dtnsity 
3 t .2 MB 5.25'" High Dtnsity 
4 720 KB 3.5" Doubt• Dtnsity 
5 t .44 MB 3.5" High Dtnsity 

In this conffgur"atfon, th•>< rtprtStnts tht typt 
of Sysgtn Exttr'nat Disktttt Drivt bting uStd. In 
most castS, it will b• a S. 

Afttr' rtbooting, th• txttr'nal disktttt dr"iv• 
should usually rtSpond as Driv• D: (dtp•nding 
on th• numbtr of har"d disks, if any , hard disk 
par-t;tions, ram disks, •tc.). 

SW2 - Switch 2---------. 

iYs•n Bridgt-Filt Exttrnat FloP.P.,y Disktttt Orivt 

Baclr L•ft Sid• Front 
of Drivt of Drivt 

to lowtr port 
I QI j 

CoM•ct cab l• ~ 

..... ~CJ~--------------------------CJ---.J 
5) To for"mat a diskttt• d•p•nds on th• vtrsion of Ztnith MS-Dos, 

Sysg.n •xttrnaJ driv• and typ• of floppy dfsktttt. 

Sysg•n Typt of 
. 

For"mat 
Driv• Diskttt• command 
t.2MB HO 5.25'" 360 KB For"mat D :/4 360"KB .. .. .. .. 1.2MB For"mat 0: 1.2 MB 
720KB DO 3.5" 720 KB Format D: 720 KB 
1.44 MB HO 3.5" 720 KB Format D :ID 720 KS . . . • 1.44 MB For"mat D: 1.44 MB 

b) For Z•nith MS-Oos 3.3, format accordingly: 
Sysg•n Typ• of Format RHult 
Dr'"iv• - Diskttt• command 
t .2 MB HD s2s· 360KB Format D:/4 360KB .. . . . 1.2MB Format D: t.2MB 
720 KB DD 3.5'" 720 KB Format D: 720 KB 
1.44 MB HD 3.5" 720 KB Format D :/T :90/N :9 720 KB .. .. .. . t .44 MB Format D: 1.44 MB 

Z•nith Dos"BIOS Vtrsion 3.30.05'" hu a bug in tht FORMAT.COM 
command that will not allow it to FORMAT D :IT :80/N :9. 
It can bt fix•d in th• following way: 
1) Copy th• For"mat filt, typ•: COPV FORMAT.COM E><TFM.COM 
2) UH th• Dtbug progr"am to td;t th• EXTFM.COM fil•. Typ•: 

DEBUG E><TFM.COM (Edit EXTFM.COM, "-"prompt appurs) 
- E 1 t 6C EB 2D (Edit prt of th• programming codtl 
- W (Writ• and sav• th• changt) 
- 0 (Qu;t D•bu9, rtturn to Dos P"' 

Now EXTFM D:/T:80/N:9 should work on th• t>et•rnaJ di 
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SECTION 6. SYSGEN IMAGE Utilitv 
Software 

6.1 GENERAL 

The SYSGEN IMAGE suppon software diskette contains seven files: 
Name Description 

FSAVE.EXE 

!SAVE.EXE 

CHECKOUT .EXE 

IMAGE.SYS 

INSTALL.BAT 

INSTALL.EDL 

REL2.04 

File save utility 
program 

Image save utility 
program 

Diagnostic program to 
test OMA transfer 

IMAGE (FSAVE and 
ISAVE) Device Drivers 

DOS Command batch 
file used in adding 
routines to your 
operating system 
software 

File used by 
INSTALL.BAT 

Identifies the revision 
of this diskette only 

Each of the three executable files (those ending in" .EXE .. ) will be 
explained in section 6.l. 

v.J 
I 

~ 
C\ 

-···~ 
6.1.1 FSAVE.EXE 

The FSAVE utility program allows you to transfer one or a 

19 

Scanning the directory will show that config.sys is there. Remove the 
diskette from drive A and reboot the system. During the boot 
operation the message "IMAGE device driver loaded" will be 
displayed. 

Your installation is now complete! 

10 

·"' 

NOfE: The installation procedure always adds the 
line .. device• ·image.sys" to the beginning of any 
existing config.sys file. Consequently, if you ever 
.. install" to a system which has already been installed, 
you will get the message .. IMAGE device driver 
loaded" twice when you boot. If this happens, you 
must either delete the config.sys file and reinstall, or 
use edlin to remove all but the first 
"device= image.sys" from conflg.sys. 

·-
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TechTa~k 
Micro Products 

MEMORY TECHNOLOGIES 
512K Memory Expansion 

September 30, 1985 Category D. Hardware 

01 LOCATION OF BANKS AND BITS 

This information is to help the technician determine where the banks and bits are located on the Memory Technologies MT512-XIB board. 

Q~Q0 
0[C]00 
0000 
0000 
D:D~0:0: 

z z z z 

0~0~0~0~ 

O~c l~c IQ 
~~00 
~DODD ... 
0 

eQQDD 
0000 
? 8 1? 8 ID?s I 

Q?! I?! I~! I 
0000 

QQQQ 
000~ 

Originator: Glenn Rhodes D D D D 
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COMMUNICATIONS 

FORTE PJ (3278/ 79) 

PC156 ---
0 

0 0 

Location of Porte PJ DIP Switch•• 

Table 2-1 def lnes the Porte PJ avlteh settln9s and the 
eorreapondln9 baae 1/0 addr•••••· All addr••••• are shown 
ln llesadee h•al. 

Switch lettlnqa Note 
! ! 1 ! 
on on on on 

on on on off 

on on off on 

on on off off 

on off on on 

on off on off 

on off off on 

on off off off 

off on on on 

off on on off 

off on off on 

off on off off 

off off on on 

off off on off 

off off off on 

off off off off. 

on l 
off • I 

Notear 

2 

2 

2 

2 

1.2 

2 

2 

3 

2 

J 

2 

3 

2 

J 

3 

3 

•'211'-•'21f' 

•'241'-•'25f' 

•"211f'-•'27f' 

•'211'-•'29f' 

1'2Al'-•'2Bf' 

s'2Cl'-•'20f' 

1'2El'-•'2Ff' 

•')11'-•'llf' 

•'321'-•'))f' 

•'l41'-•')5f' 

ll'JAl'-s'llf' 

1'lCl'-•'lOf' 

•'311'-•'lf'f' 

1 Factory •hipped eonf l9uratlon 
2 Addre•• searched for In the e111ulator 
3 Addreaa not •••rc:hed by default 

Table 2-1: •••• I/O Addreaa Tabla 

Poaalbl• PC or XT 
conflict 

Ca•e Control Onlt 

None 

None 

None 

None 

None 

None 

COft 2 

Prototype Card 

Flud Diak 

None 

Printer 

SDt.C/BIC Secondary 

BSC Prl••ry/"onoehrome 

Color Graphic:• 

Dlalletu/C°" 1 
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• 1200 ABCJV: ciui-ir;:J PC T ECHN:CAL INSTALLATION INSTRUCT IONS page 2 

PROGRAMS THAT LOAD FROM CONFIG.SYS 
EMM (Expanded Memory Manager) 

Use the conrnand DEVICE = EMM.SYS cm i to load the El'+!. 

Possible values 
for "c": . 

Value Meaning 

pc B bit 
system 

mod30 IBM PS/2 
model 30 

Possible values 
for "m": 

C400 
CB00 
CC00 
D000 
D400 
D800 
DC00 
E000 

OPTIONAL EMM PARAMETERS 

Parameter Meaning 

Possible values 
for "i": 

20Bh 
218h 
258h 
268h 
2A8h 
2B8h 
2E8h 

EXP=x 

ND 
NP 
H=x 

"x" should equal to the total expanded memory amount. 
Generates an error message if EMM finds a different amount. 
Abbreviated diagnostics for quicker Warm Boot. 
No pause after El'+! errors or messages. 
Set Etvt.1 Handle count to "x" C"x" must be less than 2561. 

QUIKMEM (RAM disk in Expanded memory) 
Use the conrnand DEVICE = QUIKMEM2.SYS x to create a RAM disk. 

Possible values for "x'': size of RAM disk in K-Bytes ~xpressed as a 
multiple of 16 (256, 512, 800, etc.). You 
don't need to type a "K" after the number. 

PROGRAMS THAT LOAD FROM A BATCH FILE OR DOS PROMPT 
QUIKauF CPrinter buffer in Expanded memory) 

Use the conrnand QUIKBUF2 c x d t to create a Printer Buffer. 

Possible values Possible values Possible values Possible values 
for "c": for "x": for "d": for "t": 

Value Meaning 

pc 8 bit 
system 

Value 

size of buffer 
in K-bytes 
expressed as a 
multiple of 16. 
(Non-multiples 
are rounded up 
the next higher 
multiple) 

Value 

M 
H 
G 
E 
v 
0 

Meaning Value Meaning 

IBM Mono p Parallel 
Herc. Mono Sl COM! 
IBM CGA S2 COM2 
IBM EGA 
IBM VGA 
Other 
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1202 ABOVE BOARD PS TECHNICAL INSTALLATION INSTRUCTIONS page 1 

• I NT RODUCTI ON 
This document contains all the information an experienced user needs to 
install an Above Board and its software. 

CJTCH SETTINGS 

1111 
1 2 3 4 

Paralle~ U 
Port 

• • NONE 

• • LPTl 

• • LPT2 

Serial 
Port 

• • NONE 

• • COM! 

• • COM2 

Note: If you have a P 
your video card it is 
as LPT 1. In this cas 
Parallel Port is ref e 
or LPT3 even though t 
set for LTPl or LPT2. 

11111111 
1 2 3 4 5 6 7 8 

Clock IP~ ~Always 

• CLK ON Chi°p Type 

• CLK OFF • 64K 

• 256K 

Conventional 
Memory Start I/O Port for 
Address Expanded Memory 

• • 256K • • • NO EXP. 

• • 512K • • • 208-20Fh 

• • NONE 

D • • 
218-21Fh • 

No • • 258-25Fh • Conventional 
Memory added • • • 268-26Fh 

arallel Port on • • • 2A8-2AFh 
usually addressed • • e, the Above Board • 2BB-2BFh 

rred to as LPT2 
he switches are • • • 2E8-2EFh 

INSTALLING THE SOFTWARE 

Off 

H No Expanded 
Memory 

If you notice error messages saying, "One or more of the parameters are 
missing or invalid ... ", while installing the following programs, you 
probably have an earlier version of the software. Download the latest 
versions from the Intel BBS using your modem or request them from Intel 
Customer Support. 

Intel BBS: 503-645-6275 (up to 2400 baud, 8 bits, NO parity, 1 stop) 
Intel Customer Support: 800-538-3373 (Oregon & International 503-629-73541 
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1206 ABOVE BOARO'PS/AT TECHNICAL INSTALLATION INSTRUCTIONS page 1 

INTRODUCTION 
This document contains all the information an experienced user needs to 
install an Above Board and its software. 

iWITCH SETTINGS 

111111~1 1 2 3 4 s 6 8 

L 
L 

Extended Extended 
Memory Memory 
Starting Ending 
Address Address 

• • • • NONE • • • • 
• • • • 1.0M • • • • 

11111111 
1 2 3 4 5 6 7 8 

L 1~Always Off 

Memory Parallel 
Chips Port 

• 256K • • LPTl 
NONE 

• 64K • • LPT2 
1. SM 

II II 
4 1 2 3 

01 

• • • • 1. SM • • • • 2.0M Conventional • • NONE Serial 
Port 

• • • • 2.0M • • • • 2.SM 

• • • • 2.SM • • • • 3.0M 

• • • • 3.0M • • • • 3.SM 

• • • • 3.SM • • • • 4.0M 

• • • 4.0M • • • • 4. SM 
~ 

'· • • • 4. SM • • • • S.0M 

• • • • S.0M • • • • 5.SM 

• • • • 5.5M • • • • 6.0M 

• • • • 6.0 • • • • 6.SM 

• • • • 6.SM • • • • 7.0M 

• • • • 7.0M • • • • 7.SM 

• • • • 7.SM • • • • B.0M 

Memory 
Starting 
Address 

• • 512K 

• • NONE h 

No 
Conventional 
Memory added 

Expanded 
I/O Ports 
for Expanded 
Memory 

• • • 208-20Fh 

• • • 218-21Fh 

• • • 258-25Fh 

• • • 268-26Fh 

• • • 2A8-2AFh 

• • • 2B8-2BFh 

• • • 2E8-2EFh 

• • • NO EXP. 

No Expanded 
Memory 

• • 
• • 
• • 

COM! 

COM2 

NONE 
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I nteJ Cornoratt on 
Aboye Board 286 and PS/286 (base. extended and exognded memory). 
t,bove· Bogrd Plus and Plus 1/0 (bgse. extend~d gnd exognded memory>. 

'Grnrral lnformttion 

Th• lnt•l Abov• Bo•ds, 286 and Plus,•• m.mory bowds. Th• 
lnt•l Abov• Bo.-ds, PS/286 and Plus 1/0, w• m.mory bowds 
with pwaTI•l and swial ports. Th.s• bowds w• for th• IBM PC, 
>CT,, PS/2 Mod•l 30 & 8088/8086 buff comput•rs, and for th• 
IBM AT and 80286 computws. TM\j cm b91oad9d with up to 2 
Mas ofm.mory, •tthw bu•, •>ct.nd9d, or •>epand9d m.mory. 
Th.y US• only 256 l<B ram chips. To acc.ss th• •><pandM m.mory 
a program, "EHM.SYS- is us9d tn th• CONFIG.SYS fll•. v.,.ston 
4.0, R•viston C can do tru• multi-tasking. Exttnd9d mtmory is 
only avan~l• on 80286 (or highw) bas9d computtrs. Th• Plus 
boards _., lattr vwsions of th• 286 boards. Th• Plus boards can 
do: 1) tru• multi-tasking, and 2) 128 l<B incrtmtnts of txttnd9d 
m•mory. lnttl stlls an upgrad• kit for tht oldtr 286 boards to tht 
function likt th• ntw Plus boards. 

lnt•l Softwar• Configuration; 

Hardyar• Configuration; 

IBM AT and 80286 bas9d computtrs: 
•Mab sur• tht PC Stlfftton Ch;p fs not tnstalltd. 
• Install th• bowd tn a 16 btt slot. 

~> tJf incr.asing bu• or txt.nd9d mtmory, run th• 
80286 computtr's "Sttup• program. 

IBM PC, >CT, PS/2 Mod•l 30, & 808818086 computtrs: 
• Install tht PC Stltctton Chip tn tht socktt. 
• Install tht bo.rd in an 8 btt "long'" slot. 
• If incr.asin9 but m.mory , stt tht s...itchtS 

proptrly on th• syst.m bowd. (Exctpt for tht 
PS/2 Modtl 30, which alr.ady has 640 KB bast 
mtmory on tht systtm board, and no s...itchts.) 

1. Sine• tht boards havt no S'*itchts, th• hardvar• conflguratton ts don• with th• ·smoARo· program. 
• For 'tht Abov. Board PS/286 and Abovt Board Plus 1/0, ust this program to stt up tht strial and p.aralltl ports. 

2. To ttSt th• mtmory board, run tht "'TEST AB'" program. · 
3. If tht bo.,.d is to b• configur9d for any txpandtd mtmory, tithtr configurt th• CONFIG.SVS fll• manu.ally, or run th• 

lnttl softwart. lnttl has rtvistd this softwart many timtS ovw th• y.ars: · 
• '"SETUP286'" for lnttl softwart v.,.sion btfort 4.0. Only for Abov• Board 286 and PS/286. 

'. • '"INST ALL'" for lnttl softwart vtrsion 4.0, Rtvision A (1-28-88 or btfort 4-t 2-89). SEE 'WARNING BELO'W about 
using this program! 

l • '"SOFTSET'" for lnt•l softwart v.rston 4.0, Rtviston C (4-12-89 or lattr). This program will work for .all four 
boards - tht Abov• Board 286, PS/286, Plus and Plus 1/0. This softwart .automatically dtttcts if tht board is 
cap.ablt of multi-tasking or not. Tht lnttl Abovt Board Plus and Plus 1/0, .and upgr.adtd v.rsions of tht lnttl Abon 
Board 286 and PS/286 c.an do trut multi-tasking. 

ThtSt pro9rams wm automatically crutt or modify tht CONFIG.SVS and AUTOE><EC.BATfilts. Thtst programs "Will 
install a dtvict drivtr in tht CONFIG.SVS filt ( "DEVICE• EHM.SYS ... "),to acctSs tht t><pand•d m•mory m.ana9•m•nt 
pro9r am. Thty wm .also s.t up, if rtqutsttd, ram disk and print spoo 1 utmty soft'W a,... 
WARNING: Ntvtr run tht INST ALL program without booting from a cltan disk with NO CONFIG.SYS .and NO 
AUTOEXEC.BAT flltS. Failurt to do so may damag• tht disk th• softwar• ;s bting loadtd on to. If a RAM CACHE ;s 
activt, th• "INSTALL• program will dtstroy th• disk's Fil• ATiocation Tabl•. 

4. Ust tht lnttl "CHl<MEM• program to do a quick ch9Ck of bas•, txpandtd, (and ifus9d in an IBM AT tljpt comput•r -
•><t.ndtd) m.mory . 

Strial Port • 
DB-9 Pin Malt 

Paralltl Port • 
DB-25 Pin F•mal• 
PC Stl•ction Chip socktt 

• Tht paralltl and Strial ports .art onllJ on 
th• lnttl Abon Board PS/286 and tht 
lnt•l Abovt Board P1us 1/0. 

3-/27_ 



TICll ULICI 
lllUO ltllODUCTS 

SWITCN llTTINlll 

" .. .. & 

CD 
c:::i Q 

c:::i c:::i 

a:J 
Cl :::J 
c:::i c 

:• [!J I 
aJ c :::J 

~ Q c 
Q c 
c:::i = 

........... ---

~ 
• • w 
w 

·~! 

• ..... , ............... -h-­........... ', ..... ...... 

L11r•Shgler 
AOll•4Z 

C1ttgart D N1rdv1r1 

.... ... 
I 
I • ' 

.. . ... ................. .. ............ ......... I, .. ttt ......... 
' • 1:.0::::1 a::--··- .. - 1:::::::r .......................... 

111 I° I 
t1•1 ·• ::: •:I 
111 I• I 
Ill I• I ... , .. ....... _ 
::: I: I 
::: : : I ••• I•. 
::: t: I 

U· 

I 
' ' • ... ·- ............ ___ , 
I 
i 
I ... ·-- ... ·,---· 
• I 

.. _, .. _ -......... .. _, ......... .. _, 

Ill I • I 
llt I• I 
tit I• I 
Ill I• I 
111 I• I 

.... ........ 

::: ':I .. ..... a._ 
111 I• I 
llt I• I ...... ... . . . 

.1:::: I t • 
....... ___ _ 

IA I• I .. ............ .., ......... . 
111 I• I ••• I•. 
111 I• I ...... 

.. ,_,, .. , _ .... ___ , 
... ' .. ••• • • • •.. ' .. ·-· :::1:• 

Ill I• I •••••• 111 I• I 

1:: t: I ,_. 
:::1 :1 ... I•. :::::: 
Ill I •I '"' .. ·-· 
::.:..i:;.~ =-~· -·· ........ ..., .. 

I :::1:1 
I 111 I• I 
I ltt I• I 
I ltl I• I 
I Ill I• I 
t 111 I• I 
I 111-1 .. 
I 
I 
' • ti• 

I 
I 
' I 
•• I 
I 
I 

::: I: I 
Ill I• I 
111 I• I ...... 
111 I• I 
111 t •I ·-· ::: J: I ..... 1 
r.:;:1 
IHI •I 

r~. ................. ,,. ...................... . .. ............ . ----· I.Ola•-••· n. u. • 11 ... 1w .. .. ,. -• ....,_, '-""' 11 '' -"• ,., .. _.•II It,.. .... , ... If Ill •111-a .. ._.._.-.Ml .... IM._ --------· ........ ::C.."'-:' .:::.-.::.: M IJIUl•M, 11111 _,,. '-•·I - - -
.............. ,. ........... 111· ...... "tr:·' ..................... .... :::::.• .. :;'!:ii-:' .::::u"'!.'iL.~11•. I • ..,. ..... tc .. 1 .... , NI 

...... _,, f-.1 ... .., • 1• • fie lllH-a-t. .... •• el._, II W II Dene• ,_ ............... ,. ... , ............... ; 
IC'I •I UClll- fl·'I • N CleNI .... • lllr I._ 11....,.I ec· ... ..-........ ..,, • ..,., ... , ....... ..,.., 

A ,.. ...... •• .. .__.a ... • ...... , ........ . 

TECH TAUS 
lllCllO 'llODUCTS 

Ltlr•Shgler 
ADll·U 

C1t11ary D N1rd~1re 

®® .... 
•n••·•• ... ...... ._ .. , &ow ll1tl• L- - ..... , 

!l!ltJml& Im!!IL 

"'' , ... ................ ·-· .... ,. .. 
Jl•J , ... , ... ..... 
""' , ... ,. .. ,_, .... , 
n-• ,,.. 
IJ•J ,, .. ,,.. ,, .. ,_, ... , 
..... 
"'"' 111·1 .. ... ..... .. ... 

..,.._ .. , 

"'' , ... , ... ..... , ... ... .. ... .. ..... -··­,. .. , ... 
11"4 , ... 
''"' , ... ,.,, --

I::!..-­... 
C!:!. 
•II 111C 

··· -.. .. ---.. lfC 

I!:!. ..• "' •II 1tC -

!! .. ,,.,, ,,., -...... .... .._ .... 
····-... ...... .... -...... .... .... .. ... 
····-... ......,,. .... 
... ... ,, .... ...... . ... .. .. .... , .. .. ..., .... .. 

.. ,, IM .. - .... , It Hj11t•l1, .... It ..,.. .. , •11•., 111. If Ille ............................................................ " ........................................... , ...... ,.,, ........ 
C.!i •. :: ::=· .::·:=c:. -:. -=~-:::.:: ::::;. :::-:.:.:-::. ·:::. •. 
=·~f •4hll • .. Id It Ute .,.... ll•U Ml••• Ullt It I flC .. "J Mlll"I _,_, ........ 

& ·- ,, ••• , ............ -· .. "" __ ,,,, .... -.... ·--............ . 
- ..... , ............... "' 111111·11 
-· ""''' It ••I• - • 011 IHIJJ·ll 



KEY m s [!] . Jump•r op•n I n t e 1 Co [Do r8 ti on ti!fl:H 
Cl ON • a a . Jwnp•r clos.d Above Board/PC ( Convent i onnl 8nd Exp8nded Memory_). 
·~ ~Fr-----------------_. 

Ram Chip_Iyp£ 

Switch 1 
1 
0 64 KB Ram CMps only 
El 256 KB Ram Chips only 

·n.,•ntional I ExJ!and•d H•morn. 
nt•l AboY• Board: 

Switch 1 
234 
cm 
CED 
o::c 
0:0 
l.:;:j:J;I 

EEO 
EI:Cl 

256 KB 
320KB 
384 KB 
448 KB 
512 KB 
576KB 

640 KB ( aTI lnttl Abovt 
Board I PC is us•d for 
Expand•d Mtmory ) 

Bas• I /0 Addr•ss S•tting!, 
Sw;tch 1 
5678 

E1 CJ I 0258h 4--i D•fault S•ttin9 I 
El I 0 0268h 
(: .. j:,:J·l:,:I ()208h 
f::::f:::l~::I I 021 Sh 
El I S 0268h 
I El El 02A8h 
:m:o 02B8h 
ITEJ 02E8h 

Ord•r for ;ns.rt;ng Ram Chips in columns: 
8th 7th 6th 5th 4th 3rd 2nd 1st 64 KB Ram Chips 
1st 8th 7th 6th Sth 4th 3rd 2nd 256 KB Ram Chips 

PC and XT HardYar• Configuration: 
If th• lnt•l Abov• Board/PC is b•in9 used for conventional Dos 
mtmory, chan9t th• nrltch•s on th• PC/XT 51Jst•m board to 
r•fl•ct tht n•w total conv•ntional Dos SIJSt•m mtmory. 

SoftYar• 
1. Run th•• SETUPAB •program to crHt• or modify th• 

CONFIG.SYS and AUTOEXEC.BAT fllts. This program installs 
th• dtvict drivtr in th• CCNFIG.SYS fllt, • DEVICE • EMM.SYS ..... 
to acc.ss tht txpand•d mtmory managtmtnt program. Do not 
s•1Ht th• instaTiation for~ on• particular application program, 
but US• th• option for• Cthtr •application programs. 

2. Run th• lnttl • TEST AB • program to t•st th• mtmory on tht 
lnttl Abovt Board/PC. 

3. Ust tht lnt•l "CHKMEM •program to do a quick ch•ck of th• 
mtmory availablt for Convtntional, Expand•d ( and if using this 
program in an IBM AT typt computtr - Exttnd.•d) Mtmory. 

PC, XT Mtmory Error Location Chart 
Bit in trror 00 0·1 02 04 08 1 0 20 40 SO 
Chip Location P o 1 2 3 4 S 6 7 
64 KB Block of Ram in trror 0 1 2 , ttc. 
64 KB Block of Ram 1st 2nd 3rd, •tc. 

3-12/ 



3515021-01 

Result of Terminal Self-Teat 

A test pattern will display, showing all character sets, visual attribute~, 
firmware version nmber, and copyright information. It any component 
errors are detected, a message will display in the lower portion of the 
screen. 

IOTI 

Sane characters may display which are 
not access! ble using the standard firm­
ware. 

Possible error messages are: 

a.os CHECKSUM ERROR 
DATA RAH ERROR 
DISPLAY RAH ERROR 
Rot ERROR 

If any of the above error messages display on the screen: 

t. Press CTRL/SHIFT/RESET to reset the terminal. 

2. Enter Set-up mode and set the parameters. Press SHIFT/S to save the 
parameters and exit Set-up mode. 

3. Enter Set-up mode again. Type: 1 
(System will undergo another self-teat procedure.) 

-· Verity any error aessages: 

a. If the error message no longer displays, the terminal ia ready 
to operate. 

b. If the error message still displays, aontact an Ampex service 
location immediately. Do not attempt to correct the problem. 

5. Press CTRL/SHIFT/RESET to reset the tel"llinal and clear the screen. 

NOTE: Ampex service locations are listed on the Warranty Information sheet 
included in the box with the terminal • 

• 

2-10 
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Introduction. . 
The Image Technology SIJOPT.P.AM CARD is a random access memory 
card for the IBM Personal ComFuter and other similar computers. 
The rne~ory card expands a computers memory by up to 512K bytes. 
The card uses 41256 256K RAM chips for data storage and for the 
stora9e of the parity checking information. 

Card Switch Settings. 
Before you can install the PAM Card you must set the switches on 
the RJ\M Card. NOTE: Expansion PAM cards cannot be used until the 
system board has been fully populated with PAM. Four switches on 
the DIP switch, marked si·1A on the board, determine where and how 
much memory on the ~J\l-! card will be addressed in the computers 
memory area. Some combinations of switch settings ~ay result in 
damage to your computer: so carefully check to make sure the 
switches are set correctly before you install the RJ\~f card. 
Table 1. lists the correct switch settings for the various 
system board sizes: First determille the amount of P.A~ your 
comruter contains before you install the Image Tech. card. Then 
determine the size of the Short PAM Card II by chosing a Short 
PAn Card II size that when combined with the existing P.AM in the 
computer, will not exceed 640K. (Most computer will operate with 
up to 7D4K. If you wish to operate at 7C4K choose a size the 
will not exceed 764K.) 

Table 1. 
Switch Settings for Short Card II 

System Board Short Card II Switch on card settings 
Size Size POS l POS 2 POS 3 PCS 4 
. 01': 5121~ ON ON C~J ON 
64K ' 5121( ON m: Qt-! OFF ~ .!'' ./ 64K- .p'_. tit' . . 2561"~ on ~, on t OFF i ON ff' 

12e1i:. "' 512¥. • or: ON OFF OFF r·. 
1281< '.I . 256K ON OFF ON OU 
1921< 4481< ON OFF ON' OFF 
2561~ 4481{ ON OFF OFF on 
256K 384l: Ol'; OFF OFF OFF 
2561~ 2561< CFF on Ot: ON 
32tm 3841{ OFF OM Otl OFF 
320Y. J2CY. OFF OH OFF OH 
3D4K - 256Y.· OFF · ........ -·0~1 -·····-···OFF --OFP-
4401< ·~zst,K. ... OFF OFF OH on 
5121< 192K OFF OFF Oto.! OFF 
512¥. 128K OFF OFF OFF on 
576K 641" OFF OFF OFF OFF 

"'. 
3-
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Fiqure 3-1. Controls Under Acee•• Plate 

I 1 ! 
110 t 
300 + 
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Figure J-1. Control• Under Acee•• Panel 

l-2 

l!ll!UU.S!. , , , 
avro H 1 , .... "" .. , . 

i;\7 1~8 

~4 
t 

i;\5 - l~I 
i;\ I i;\2 

~o • ;;;\, 

0 

,.. .. , ... 

i;\9 

~6 -. 
j'J\3 

i,ti\. 
... - jt .... 

1905051 



Sorbusg 
A Bell Atlantic"company 

11986 Dorsett Road 
Maryland Heights. Missouri 63043 
314/432 0425 

Computer Support Centers 

: .~ ,::, :· .. i .. . : . r-

,,._,,_. t: : -- ,· .. 

IRMf. !:WAHD 

3 i : ;..- :; T::. 1:.. ~ :.J A:.;:--::: !;, , A i-i L 'i" H !:: ~ WA..,, (: ;:- C ,-<-J !·. I :·J: ~ r ~ E Ii~ M /\ l:; U U ;._, :, 
• ;.-;~r- : __ iG!-i Hi~ :~p_--1c;>-'.P.,~t~ "IRMAOUMP. EXE". THIS PROGRAM IS FOUND ON 
THE CUSTOMERS IRMA DISKETTE ANO IS EXECUTED RIGHT FROM DOS, 
THE IRMA SOFTWA~C: PROGRAM "E?B" SHOULD NOT BE LOAOE.O. AFTER 
EXECUTION OF IHMAUUMP IT GIVES YOU A STATUS SCREEN. 

IF THE 80ARU IS NOT CUNN~~TEU UP VIA CA8L~, TH~ FULLOWING AAE 
TRUE .. 

MAIN STATUS 28 AUX STATUS fZlfZJ ALL ERROR STATUS ARE fZlfZJ 

IF THE MAIN STATUS • 1A AND AUX STATUS - 1A THEN THE IRMA IS 
BAO. 

IF THE IRMA IS CONNECTED VIA CABLE TO A HOST SYSTEM THEN THE 
FOLLOWING ARE TRUE .. 

MAIN STATUS A0 AUX STATUS 40 

IF YOU RUN IRMADUMP AGAIN THIS EXECUTES A POLLING PAUCEUURE ANLI 
THE STATUS SHOULD CHANGE TO THE FOLLOWING .. 

MAIN STATUS A0 AUX STATUS 41 

IF lT DOES NOT CHANGE THEN IT IS HIGHLY PROBABLE THAT THE HOST 
CONTROLLER IS NOT RESPONDING. 

IF tOU SE~ ERRORS ON ERROR PARITY THEN IT IS POSSIBLE ANOTHER 
CARD INSTALLED IN THE PC IS CAUSING PARITY ERRORS ON THE BUS. 

3- 3-12? 
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SWITCll POSITIOll 

1 

z 

J 

4 

6 

1 

8 

ClJ SWITCH CONTROL 

ON • t (Lov) 

OFF • 1 (hith) 

PRINTER USE ONLY 
Thi• •witch aalecta the n,.bar of STOP bit• 
in the printer word •tructure. 

ON • l STOP bit 
OFF • Z STOP bit• 

PlllllTEll US! OllLY 
Thi• Hl•cU PAlln !llAIL!IJ or llO PAIITY 

ON • ParitJ enabled 
OFF • No paritf 

PlllllTU USll ONLY 
Thi• •witch •elect• IVEN or ODD paritJ 

ON • Odd parttJ 
OPP • llven parttf 

llAill PORT USI ONLY 
Thi• •witch •elect• the au.bar of STOP bit•· 

ON • 1 STOP bit 
OFF • Z STOP bit• 

HAIN POllT USI ONLY 
Thi• Hlecte PAllln !NAILED or NO PAllTY 

ON • P•ritf enabled 
orr • 110 partt1 

HAIN POllT USll ONLY 
Thi• •witch ••l•ct• .. ia port word l•nsth 

ON • 7 bit word 
orr • 8 bit word 

HAIN PORT USE ONLY 
Thi• 1wltch ••lect• IVllN or ODD paritJ 

ON • Odd paritJ 
OFF • lven paritf 

HAIN POllT USll UNLY 
Thi• 1vltch i• for lit Eisht (I) control 

ON • lit 8 alw•J• "t" (low) · 
OPP • lit 8 alwa7• "1" (hith) 

TAIL! 7-2 

Soroc. I.Q l~O 
7-2 

BAUD RAT! TAIL! 

SWITCH POSITION BAUD RATE 

0 75 

1 110 

2 150 

J 300 

• 600 

1 · 5 1000 

I 6 1200 

7 1800 

8 2000 

9 2400 

10 3600 

11 4800 

12 7200 

13 9600 

14 19200 

15 19200 

TAIL! 7-5 

7-4 



S1SD1NE! EGA 256 How to Set Jlll/Jpers l'J ana l'J 

HOii TO SET 111HPERS Pl AllD P3 

A Jumper is a nall block vith tvo holes in the bottClll vhlch 
flts over tvo pins on a pad. The jumper block contains an 
electrical path vhich actullly shorts the tvo pins together. 
The j11111per pad an the EGA 256 has 3 pins. The center pin ls 
alvays used and is shorted to one of the outer tva pins vith 
the Jumper block depending an vhlch feature you vant ta 
select (Figure 3). 

"'"°""'""'"""°' lo~I 1umperD11<t 0 1 
1umc<r O"'Dlrd IN 'C)O" J\JLj\__ 
1u111per· block ttord ~ jurnoer Pld ~ 

Figure 3. Jumper 111de up of JlllllPer pad and j1111per block. 

to change a J1111per setting, remove the J1111per block by 
pulling straight up on it. Position it over tlle tvo pins 
you vant to short ud press straight dovn until the block ls 

· u far dovn as 1 t vill go. Press firaly • l 
• 

-12-

S1SDTNE! ~ ZS6 S1ri tch S11tti11gs for Slfitdl Sii 

Table 5. 511 Svitc:h Settings for EGA 256 vhen 
Priury Display Card: lfo11ochraft lllt/ 

pri11ter adapter or equivalent 
secondary Display Card: EGA ZSI 

Type of 1111nitor attached: SVi tcb settings 
Priury secondary 5111 svz 
Jlonochrme EllA 256 

MOHO llOHE OFF ON 

MOHO COLOR 80X25 OFF Oii 

MOHO COLOR 40X25 01 011 

MONO ENHANCED COLOR 011 arr 
standard llOde• 

MOHO ENHANCED COLOR OFF OFF 
enhuced llOde* 

Table 6. Sii Svitch Settings for EGA 256 vhen 
Priury Display Card: EGA ZS6 

SVJ 

011 

Oii 

011 

011 

011 

secondary Display cud: color/Graphics or 
eqal 1'111111t 

SVC 

OH 

ON 

ON 

Off 

OH 

Type of 111111 tor attached: SVi tch set tin s 
Priury secondary Siil SV2 Siil 5114 
EGA 256 color/Graphics 

MOllO ROHE orr OFF Oii OFF 

MOHO COLOR 80125 OFF OFF Oii OFF 

MOHO COLOR 40X25 ON OFF Oii OFF 

• Mode can be changed by programing also. 3-
-•-

c: ) 

() •:J ·-

( ,.) 

Sl'SDT/IE! Ei:i 256 S1ritcll Settings for S1ritd S'il 

Table 7. Sii SVitch Settings for EGA 256 vhen 
Pri111ry Display Card: Color/Craphit:s 

or eqrdvalent 
Secondary Display Card: !CA 256 

type of llODi tar attaclled: SVi tch settings 

Primary secondary 5111 5112 5113 5114 
Color Graphics EGA 25' 

COLOR IOz25 MOHO or NONE OFF OH OFF Off 

COLOR 40125 MOHO or NONE ON ON OFF ON 

JUMPEJI SETTJllCS FOR .JUllPEJIS Pl AllD P3 

Tvo luarers, Pl 1nd P3 (Figure 11, are used to indicate the 
type of monitor attlched to the EGA 256 and whether the EC.\ 
256 Is the prl111ry or secondary I/O address. Use the table 
llelov to deteralne the correct japer settings for these 
jumpers. Tllese settings are used for vhlchever 1111nltar Is 
attached ta the EGA 256-it does not utter If the EGA 256 
and 110ni tor are the priury or secondary display. 

VAIUIIllC: file ECA 251 alld/or the llOlli tor !!l be duaged If 
thse settillgs are not corret:t. 

Table I. Ju:aper Settings for Pl and P3 which detemine the 
type of 1111nitor attached to the EGA 256. 

Monitor attached to EllA 256 Jaaper Setting 
Pl P3 

COLOR or MONOCHRCH£ 2&3 112 

IllHAHCED COLOR• 112 1&2 

* Jumpers Pl and P3 are set for use vi th an Enhanced Colar 
1111nitor at the factory. 

S1SD111El !CA 251 Slfitdl S1ttl11gs for Slf/tch Sii 

Table J. Sii svltch Settings for EGA 256 vhen 
Pri•ry Display card: ECA 256 
Secondary Display card: 11011e 

Type of 11011l tor Svltch Settings 
Siil 5112. 

llONOCHROllE OFF OFF 

COLOR 10x25 orr OFF 

COLOR 40125 01 OFF 

EllHAHCm t'OLOI 011 ON 
standard llOde* 

EllHAllCm COLOR OFF 011 
enhanced llOde* 

Table 4. Sii SVltch Settings for EGA 256 vhen 
Pri•ry Display card: ECA Z56 

SV3 

011 

OFF 

OFF 

ON 

ON 

· Secolldlry Display card: lfOllodlrOlltl llld 
prl1ter adapter or equl ralent 

5114 

OFF 

ON 

Oii 

OFF 

OFF 

Type of -1tor attached: Svltch Settings 
Prlury SecGlldary Siil SV2. Siil 5114 
EGA 256 llollOChrome 

COLOR 80125 llOllO or llOllE OFF OFF OFF Oii 

COLOR 40125 llOllO or llOHE 011 OFF OFF 011 

Ell!IA.~CED COLOR MONO or NONE OH ON ON OFF 
s t111dard llOde* 

ENIWICED COLOR llOHO or HONE OFF ON Off OFF 
enhanced ICICie* 

• Mode can be changed by progrillllll ng also. 3-130 
======----~--==--============== 
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TLI UltraPAK Enhancernent Boards 

Tseng Laboratories, Inc. 

FIG. 4-3 UltniRAM lnstallatlon .. ____ _ 
... -... . .. . . : : .. . 
: : 

-·" ' ...... 
""':"' • : 
' I 

--J----t1l--· .. ... •.. •.. -·· -·· .... --
·--

FIO. 4-4 

_ ....... 

·-~-D~D~tW=L __ _ ·-=- 'UW'J .... WilW 7rti 
~= ...... ~wt!!!! W•M -ii•!! LJ 

I 11i/lil1 'j1;f 111 •/ ,' I .' //////// /j Yil'f'Uf .. _.. 

FIO. 4-5 UltniRAM Memory Selection Switch 

FIG. 4-1 Ultra Sert81 Installation 

.. ~ .. · 
~· 

FIG. 4-1 UltraRAM-11 Installation 

FIG. •·7 -.. ....... __ 

...... _ -·-·· -==-

FIG. •·8 UltraAAM-11 Memory Selectlon Switch 

Table 4-2. Configuration Selection 

,,., .... ... _,., U• o .. ,.c c:-t1,.. .. , ... u--" MotNrllo8"11 T-
c~~111: Ta~ •·l l!M re CC,:'t' T Ot CC'fT'CMt~ ·#If,, 256M ,,,, """ 

.-.co .... , 
t2!W 

h.,.. ·-· PC comca-1tJIH """' • 2!!1C on ,.,. --.coa•CI 
841( '""'~. 5 Ol'JO' 18M l't; ,...., fl.II( on "'e """'"!'ClOalCI 
QI( laDle •e Sva--;;;;;;;;;; Pl() """"'°'..%. 01< on ""' """""'l>OafCI 

(on the next page) 
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FUNCTION 
Extension Mode On 
EaleMion Mode Off 
Print (Page Prinl) 
l"ransparenlPrintOn 
l"ransparent Print Off 
Loacl User Line 
Display User Linc 
Turn Off 25th Line 
Reverse Linefeed 
Sci Local Edit Mode 
Set Dup'!• Edit Mode 
Select Termination Character 
Sci Cunor Auribu1e 
Sci Print Termination Character 
Load Time 
Read Time 

S1 (RIGHT REAR) 

1 2 3 5 

BAl.O ] =l=l llALO DATA 
RATE RATE BITS 

LP SEE CHART 781T 

DOWN MAIN POAT~ RATE llB!T 

S2 (LEFT REAR) 

1 2 3 5 

EDIT DU.A-
PAMY 1 PNITY 1 PANTV MOOE llON 

• LP LOCAL ••2SO SEE 

DOWN c:uux 125 CHART 

M 71 

ID) NOPNWrt DO tm 

ml ax> PM'lfY U) RlK 
DW MNPNIT'I DU 8UC 

UlU MMICPNllfY 

llAI · 8"M:E PNllfY 

S3 (INTERNAL) 

1 2 3 ... 5 

icm:LJCll: '=" l OtM 1QRP1~ SET ATTABITE ATTMIUIE 

"" QFF m 
DOWN ON own 

n II 

m ENCl.JSH DD aNCllGaooc 
DU GERMAN DU ILHCIGU'CEUIE 

U) FRDOt U) STlAD't aooc 
w .... w STEADrl.HllSILN 

912Cl9.20C 925 
ESCft ESC<n· 
ESCA ESCA 
ESCP ESCP 

ESC 
ESCa 

ESC1 
ESCh 
ESCj 
ESCk 
ESCI 

ESC.n 
ESCpn 
ESCsp I nl n2nln4nS 
ESCsp2 

S1 -7 I. I •O 
6 7 8 9 10 2 3 • 

STOP =l = l =l llALO 
ans RATE 

. 
ON ON O'. :YI 

ON ON C'• .r 
281l SEECHMT --

ON C''~ r.~ 
I BIT PAINTER POAT !!ALO RA TE 

,. 

ON Oii vri"" 
t-t-
ON UP C'N 01'1 
t-t-- - 1--
ON I.JP c;·. ,, 

6 7 8 9 10 ON uP I.,. 'JN 

SCAEEfl uca j uca llERESH CNIJUGE 
VICEO RE1\M 

ON uP uP uP 

LP ON ON ON 

WCI IEE IOHZ av t.P ON CN LP 

BOW own IOHZ °' t.P ON "" CN 

.... DN "' "' 
I.I' I.I' ON CN 

.... .... CN LP 

LP UP uP ON 

LP uP uP I.JP 

6 7 8 9 10 

n.tEDUI' A1119M DCD ... °"' BUNK 

ON PAGE DISCONN. DllCClNot. DISCClNol. 

QFF UIE CCMf. CXHt CONt. 

4-7.3 
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9/ll 

r:-1 

·~ 
150 

llOO 

t:ICO 

llCD 
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IRVIN COKPATIBILITI TABLE 
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PORT286 AT&T AT&T AT&T PC/IT PC/AT PC IT IT AT PS/2 PS/2 PS/2 PS/2 PS/2 
DPR0286 DPR0386 PORTll 6300 6300+ 6310 CLONE CLONE 089 286 ALL 30 50 60 70 BO 

INTERNAL MODELS 
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410A ·~ 1 1--r--1-z-1-Z-- 2 1 1t 1 1 l-t-
--HD-13-00-0'"""7 -3~1-0D"-lll~ 1 1 I-z--i~ 2 1--- I I I 1 -'4--ll-t-t- -------ti 

20HB HD130019 420X 1---'-- 1 1~-z-i~ 2 11'"""'1 • I 1 f...i..-ot---+---+---tf- ------ii 
.......... .-H;.;;..;D l-..30;...;..0--18_....42...-0A-i1 I I 1~-z-1~ 2 I 1~ I I -o1---+ 1-

HDl30020 12osP 1 1 1 ~-z-1-r 2 1 1~ • • 1 1 AorS 6 -6---1""'"'6" _____ .... 1 

HDl30017 425A I· I I 1-r 2 1~ I I 1~ -------1·--+-""-!--t---il--:--i l~-t--:--1------11 

me Ho13001s 
HDl30248 

64HB 

725SP I I 1_!_. 2 2 1~ 1 ""'"l-+-.Ao_..r"-15 ,_6.._1...L.;--t_§___-------+11 
445A 1 I 1-+.-- 2 2 1-!-- I _..I_..._ ....... _ __. . 
745SP 1 I I 1..+-. 2 1-!-- I I Aor5 6 ly-i-t6 
465A I I I 2 2 I I I l-=-t-t~ -------ti 

765SP I I 1 --r--1--1--z-1~---1~ I I AorS 6 6 1-r-------1-:....... 1-=-t-t-:.......-------+I ----- ___ ,_ _____ .__,_ __ ._ __ .__. -- --' _....__,_ __ .__ ___ _. ------------
!. 4250 or 4251 Interface Board IKDl30016 ·42501 B. IKD1302501 8425 tit,5.25" bezel.lTIAT adapter 
2. 4251 Interface Board Required C.IKD1302511 8426 tit,5.2S"bezel,IT,AT card,cable 
A. 8330 PS/2 Kdl 30 accessory tit Cor Irvin E1ternals D.I I 8470 tit,3.5'bezel,PS/2 adapter card 
3. 8450 PS/2 Kdl 50 accessory tit E.I I 8451E tit,T·board,cable,D·shell,PS/2 
4. 8460 PS/2 Kdl 60 & Kdl 80 accessory tit1KD1302521 F.IKD1302531 8461E tit.buffer bd,cable,PS/2 back· II 
5. IBK PS/2 5.25 inch E1t. Diskette Drive Adapter, IBK P/N 6450244 plane llnnector. 
6·. IBK PS/2 5.25 inch E1t. Distelte Drive Adapter, JBK P/N 6450245 Note: E suCCil denotes nternal model. 
---------------------------------------------------------------------------------------------------------------------



............................. Vldllo. Undlrllne. 
" llalh a ii i9 IO be turned off, "-• Vldmo, 
UnclllfllM, "both mu• be, .... • Ille llM of Ille 
-·bliMln0/,_.111n1ng fteld befare ESC q II 
ll1ulld. When Mlling -• lhen - .aribule UM 
lhe lollowing .,-. R-. Undlrtine. then IUnli. 

When Video .arlbuln •• 1renamilled IO Ille 
compuler WI lhe Send~ or IO the prlnler 
"'print 1111111111•ndl. .... followlnt 1111 IMP indiclllW 
1he codn which wil be .. nc. 

0 0 0 ... 13 IZ 11 ao 
llT 1 • II .. 3 2 I 0 

7.7 

13 12 
0 0 11..ANK 
0 I NOT ALLOWED 
I 0 NORMAL VIDEO 
I I IUNK 

81: START REVERSING VIDEO 
80: START UNDERLINE 

• Iii' ...... men 13. 12 lndlcele Ille...,. of. new 
lnleNllJ field; 11111erw1N, 83 n 82 heve no effea. 
8111 0, I lndicele lhe •ert or end of ,_int or 
unclllfllne fillcl. 11-STARt o-ENDJ. 

Sand Li•• Unpratmed: IESC C or SEND LINE) 
I "'" _.IO the llrll cherecl• pClllllan of lhe 
I. All "1llowing unprlllected cherec:terl leacepl 
.1111 t SI ut* llvough lhe prtwioul curlor poailion 
.. ru 1oenlinllt .... lallowed br e RETURN code. Eech 
1or1J11..:ted field le lndlceted br en FS code. 

Send Line All: enc. or IHIFTISEND LINE) 
Cursor - IO Ille lirll cherec1er pCllillan of the 
...... All lllllowll'I .................. NUlLS). pra­
IKled GI llf!IWlllecleil. up lhroulh IO Ille prftioue 
cur- pCllillan - Ir~ fallowed br • 
RETURN fill!le. l'l'DIKl9d lieldl •• brlCO!ed br 
ESC I •nd HC I 11111uencn. 

Send Pege Unprlllecl9d. IESC I " SEND PAGEi 
i:111sar mowt1 IO,_. poailion. All unpro!Kled 

I .J. -· In die di9jlley luapi MA.LSI up 

... .,. ..... previaul - ............. ·-· 
•·•llllCI. fallclwed br • RElURN code. l'rlllected 
•• • l1•u1ndiceledbvenFScode. ThelellcherllCler 
........... 11 lpl'-d "'.us ..... 
!..ind Pege All: IESC 1 or SHIFT /SEND PAGEi 
1:,,._ - IO •• ._. •• pCllillan. All cherlClerl 
I •C•·PI NUU;S up llwaup lhe previaut pCllilion ... 
1to11,.lllil1M1. fallaw9ll bv • RETURN code. l'rlllecled 
r. .. ~11 ere l!rfdleted br ESC I end ESC 1.....-... 
I he lell dlerleler 1111 e line ii fallowed br e US code. 

C-tlenM ............ 

Hall-DuplQ IC-ion Mode ,.., Pine! lllCldll 
&wllch IO HALF posUionl Keyboerd Input AUHI 

•hara.:ler displ.., end con1rol codea lo be 1ran111illed. 
.. 1 ... rac1er by character. end ceuses charac1er1 10 
.01111ear on lhe display. Opera11on ot en edit or 

........,.,..,_.,_...., .. 1on10-11111he 

di..-r llul no CIOdel •• 1r1n11niaed. 
Ful-Duplu tc-Atlon Mod9, rnr ...... lllClde 
1wilch la FULL pCllillonl Keyboerd Input au•• 
cherac1erdilpler"1llC11111ro1code1ioi.1r•"'"'ill..i. I 
ch•Kler br dter-, bul cNrKI• di .... •• 11 
dillllev9d onlr upon receipl lrom lh• remote c;ompu· " 
ler. Operatlan al en edil or CllllUMnd key c•uH1 
IPKified ec:tlan IO - on Iha 111..-r but no code 
le 1ran1ml1111d. 

7.1 lelf'IUIM .. 
The Self Tisi Mode 1119' be UHd 10 writv proper 
oper•ion al the video dilpler circuilry. the -i81 
lnterl-. UART. and -ol proce1-. The 1811 
conaia11ol 1hetrlnlmillionof the cample1• dilpl•y· 
lble.ch•ecter Mt. .,..h d 111rdluln I•·&· Inv••· 
underline. prOlectl -ciMd. Terminal f lllUll be 
CONFIGURED in RS·232·L-'I. I.• .. Sli·ll Down 
and55-7Up. 

To inwlU lhe •• l*bm ... following oplflllon: 
I. Dtlm'MCI Mr irurfece connec:tor1 io other 

dlvicft IP3. P•~ 
2. c .... _of .. cherKlera. 
3. Connect I ,......., '*-n P3·2 end P3·3. 
C. Momenlerilr lhorl die ._ plnl MKI IO lhe -•on lhe levboenl 
II. The dilpler - 111111ern win be a-•ed. 

INlll• lhel lhe dillllleY wil upclel• only •It• 100 
cherKl•I heft been lr-milled-lhil mlly be 
1lignilicMIdelay1111oMr BAUD re1e1.I /( 

I. Aller II ..., plllernl have been displayed, lhe • 
BELL wll sound. 

1. V.11\'lhe-plll•n a .i-n. 
8. wt.lclallnt.......,,•nat-·lighllnbolll; 

............... i11Ulficlenl. 

7.1. 1 M·l1ZIM·IZO Tell P•a-

CONTROL BOARD SWITCHES 

w-~IHF-;t!.-StlKI DTR •,_ON 

S.loct DTR • RTI IP:J.ZUI 
l'--14olocl DCD ,,_ '3·1 

loctDIRlt-'3-1 

.,,,_ 
re1~v·d~o 111/'11..0 

'' 
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DD 

1/0 AND MEMORY ADDRESSES 

Introduction 

111e 3%10C-Adaplrt mr-fs 111 iwo-acsof re LO .idtco'" 
Ind - -ae of PC__,..,.,,__ ArtJ -of die ll10 Cra1 
Adlplcr·1 ldlftml - lie lllOdW'iot ID-'"' lllch.s canlllcll 
ortdi Ollla....., lll!ltlllnl hi,_ re. 1111s-·•~ 
inn-im for lllOdlr11n1 re 110.,. .._, ...-. tfal911111 
•-"let ... _.. a.idiliolt. 

DCA-IRMA llO Address 

To---""' rllldbal cllanctcrlftlct or""' DCA-IDIA B...S. 
Ille 32711 C- Adlper ICbowlcdtn llO ~ Z20H·U7H. 
,._...__ ....... .i111111e r.., defld 1e111np. 

mM 3278179 Emulation Adapter 

To ClllOll• IN,_..,,,., cllMKlalstlct or• IBM ~Z111119 
EMlllMioR Adapter. Ille ~Z70 C11111 Acbrlcr IC ..... •l<tlan llO 
llliftN8 2DOH·2D7H ond mcnwwy 9ddm9a CEOOO·C."Ffff. 
,._..._ _ _....wldltlll ,.., *&.It ....... 

S---CU.,. Address Enabllng 

. .. l/O Dr lllClllCWJ' """'"""' .... fie •l«llwcly rmt-lccl "' 
\.....i- ot iwo jumror ....,. .... ""''"· Tiie' Jall'rl'r '"d• .. ,>.:d 1111die1nwn rran1mt1....-"'11 ... n1n c ... , Act. ........ 

..._ CS.F"..- .. , 1111,.. ... 1ar r..wr~r-.J· 

3270. COAX ADAPTER 

Cl 
~ 

c:=::J 
c=:J 

[ C::J 
a 

JIM Only JRHA Only 

II>..,. rmlllo lftr.t """"'""• ... 17. lllr IP.r.IA ....... .:<..in lie 
dlsnlr"- Ir,.,.~ IRMA :odllicft'I IMIJ. lllc lft~t lllolftwd 
•ift he .......................... ,..,...,. ... ,,.,. ......... "Bodt 
EMhlod". Thef.,lln•·iriasstionl"~• R_...._ 
............ _dcllll. 

Jumper Block E5 •VO Addresses 

11lk Jnrnrtt ,...., cono1rR •"- f'll!dlkiri< "" ., or1rc1 111e t1rsm 
LO ....... ,.. for IRMA anly (bhelod ltl. IDM ""'' C ...... lod BJ er 
Bodi E ..... lctl (L•~lrtl X). The....,. ... of ft -;Mc flanlc 
)linprr ... ~ Janlprr Moc• dcltnnlnn ""' ........ (Fortd-. •Fis-•··--...... ., 
IOtll IHAILF.D (I.AID.ED lll 

lloi• .............. ;, ...... •llliclll Is die lar"1 tlcl ..... Wir"'" ._.. 
lftM Ind lllMA !Kl at.Ir .. .,. lff CMMorl. y.,. ai~ rllld dll -·Ne .,ra.tic,...,.... ....... .,.. Eialtlrd" .... , ........ ,... 
m<ioe die ltlO Cma Ada,ra r ... dlc ,..,.,,,. (See,.,._ l·I • .......... .., __ , 
IRlllA ONLY CU.llF.LF.D RJ 

Till•;-r-.1""~;..,, lo!dlr...-1111.-.""'r IP.MA"'""" ... JJllll· 
um,....tMMrf"""lna1_"""_11i .. Mrll. Naielllll 
E'UllA'C-ll•itr ~nft•-. "'""°• ..... ailh1he JZlDC:O. Art""'"· .... w m~1 •hlrrs•n .. it< I";_,.,......,. of 
Cll'll-ira1iN"h111rn1nc..., """""'· 11·11hllilcoe1nr.t 
111~ .... ....,,._lttl. Jf'U rnnottcll dlc ~ '" M•r• DCA· 
mMA """";,..,.,.. rr..., 'lm c .... '"'"'" ""'i"K r•ot...,lution. 
Al., - lh."11 !Ilk r-itio'll "1r• not all...., tlle All..,,.,.,_ 
tll>.-lc Tt• '° .,...__ CS• F11- I· I 1111 l'•lt I .. '"' ........... , 

D 
§ 

Both !!nabled 
(Default I 

IBM ONLY 11.ARF.l.F.O RI 

11111 J-rer J'O'hhn indic.-, bl •Ir die IBM J1711n r--1,.;.~ 
l\d:lrlcr W •lclr..-n 1DlllHD11tt moNrd..,, 111."ll Ille IP.1.t.\ 
llllhl'oro - rli•>Nnt. ,,. .... ,... ............ ,_..... !'miftc. ,..., 
wiftaho111d.,m:ihlc die llM-..,....,cosrs. Ste ·1....;p, 
llcoc• F..6. ~lmi"'7 Addn,,trS" """"' '"' nne .,,_.,._ fAI-. 
-Fis- •·• ow ,.e ... for rdnn<e.) 

Jumper Block E& • Memory Addresses 

TNs •Ind c....am. "'o jumfl'T srllinp .,.d 111 rn:He •• lfi\.11·'" ,, 
IBM_,.--..... (Cf,m(llf. cr.nn11. A 11111Y1Nc r••ciic 
................... ..., .................. ioll. 

t15S: Jwnp-r bl,.·• I!!\. liir•rd llC&I 10 F.!'. It •Oftr.d"" ""° 
cllcuil '°9d. See F"11urc B·I • fl9IC ... I• 1cfrrr11Cr. 

llM MF.MORY F.l'fARLF.D fRCHll F.NAlll.F.Dt 

,,,.. rotllloft ............. IRM ........ ..,. ....... ,.,, n: .. ,•.rTt 11' 
Is lhr f:ICIDIJ "'"'"'~'l""itiM :ind io ""'iorrl if "IDM l>•I) ., n · 
EMNrd" ;......., wllinrurc ldft:ird hi die llO -~ ... Mod. •~ 
FilPft l·I 1111 l'"ILC , .. rer rdamce.> 

lllM MDtOltY Dl5AILF.D RRlllA ONL YI 

TM• .... illon lfi,.."lfolco die lft~I ..,._,,, ............ Cfllm (1'1 I I ......,.,. .. ~toe_,. ii ·mM °"''·or """'" '-••'""'" · ;-.,..., , ...... 
M tcln:rrd h lllc 11'0 ••lrcq ............. 111•111111 !""ii;,,.."'"'' 
11111 ollnw ""° 111c l'>i•1-ic T• toopcne. !Sec F" .... rc I· I .., 
P9IC ... lor rdcrcnce.) 

3-13, ,_ 



KEY m a::i a::i - Jump•r op•n 
E1 ON • El El - Jump•r clos.d 

Protean P 1300 Pronet 
Locnl Aren Net work Bonrds C Shown wnh d•fault s.ttin9s) 

JIHl.!"B"T 
8•11·1lB 

DOFF _r--------- Pron•t ( Lon9 bHrd - 6 MHz ) - ( IBM PC, XT, 3270 ) 
Pron•t-1 0 ( Short bo~rd - 1 O MHz ) 

---!: ..... ~~--:::~::~:~::;;;::;::::::::::::::::!::( 

...__ qp lnt•rTUpt - 14 I is I 16 I , 7 I 24 + L•v•l 2 • 14, 17 

1-fj-1 L•v•l 3 • 15, 17 

...__ ffiEEl OMA Aclcnowl•d9•- 11, 10, 9, 8, 7 

ffil&ffl DACK1 - 11, 8; 10, 11 

~ 
111:1+1 DACK2 - 1 O, 9 ; 1 O, 11 

OMA Request- 20, 21, 22, 23 

dihJ Level 1 • 20, 21 

1.Jil.1 L•vel 2 • 20, 22 

'----- IHmHl St - Node Address 

Setting the Hexedecimel Node Address: 

I·~~~~-~-~~~~.~~~~~. ~~-~1. ~~:, .j·~~~~~-~ -~~ -~~~~ .~~~d.) 

1I1I,I:1111 .. ·~I 1 .. ·I l l-1 I· I I I ,I l~l)i 1I 1 1~11I1 ! ! I ~l 
I;·:-:·:·:·:·;·;·:·.·.·.·.·.······_·._· .... · "jjrj!jfjfi ~ I 

L mmm S2 - Bu• 1/0 Addnss ( Don ~t ch~n9• ) 
...__ qp DMA Request- 20, 21, 22, 23 

''tf' Level 1 • 20, 21 

~ Level 2 • 20, 22 

...__~ lnterrupt-17, 15, 16, 14 

~ Leve12• 17, 14 

rmazp Leve13•17,15 

'----- Hilb D".1A Acknowled9•- 11, 10, 9, 8, 7 

ffii6 DACK1 - 11, 10, 8 

~DACK2-11,10,9 
-----HIHlm S1 - Node Address 

Bese 1/0 Address: 
D•cim~l 0 1 2 3 4 5 6 7 8 9 10 1 1 12 13 1 4 15 Switch 2 
H•x~d•cim~l 0 1 2 3 4 5 6 7 8 9 A B C D E F 

Not•: Down is ~ctu~lly in th• ·oN· posmon, opposit• ofbHrd description. 

D•cimal Addr.ss: 
1 2 3 4 5 6 7 8 1 2 4 8 16 32 64 128 

-SwitchtMIJllFd: 't tlJ 11 --
1 2 8 

64 
4 
1 

Decimal Address - 197 

Hexad•cimal Address: 

Switch 1 
12345678 

:'.l•~···-~~ 
1248 1248 Right sid• is - • • I I I "' -- - most signific~t 

4+1•5 4+8•C 
bit, so th• 
~ddr'ess is ~. 

Hexadecimal Address = CS 
Notes about the boards: 

1 • ~.n in doubt, us. • high ~ddnss, on• th~t is grut•r than SO h•><. 
2. Alw~ys UH interrupt le·-1•13 in th• IBM PC 3270 c:omput•rs. 

1 2 3 4 S 6 7 8 Cont 111:~ .rith : 
300H ~I ~~~B;li:;F;!i~ff 
308H ~I ~;::i::~E;;;·~:;'"'::··~J;;I 
31 OH ~I ~;::i::~lf;l:;!J~Ei~· 
318H ~*;::A;::. ~ij~i;;I 
320H e EEi Fixed Disk 
32BH 19 f!J I Fixed Disk 
330H E9 I El 
33BH El I I I 
340H FFl§I 
348H f-1.-1 I 
35oH e e 
3SBH fB I I 
36DH I filcsl 
368H I El I 
370H I I E1 
37BH I I I Printer 

3. ~•n us.d with~ B~yan Server, n•ver un H•x AddrtSses 0-A in• worlcst•Uon. These •ddr'esses ar• reserv•d 
for UH in th• B~ny ~ N•tworlc Serv•r. 

4. Run• DIAGPRON ·to verify th•t tht board is Ht up corrtctly. (It m.-J not work in som• clon• computtrs.) 
S. "h•n ch~9in9 interrupt l•vel or DMA Request, run• PCCONFIG • to Hve tht n•w configuration. 
6. Dupli~t• Address •rrors an in d•cim~l address, whilt di•9nostics 9ives you th• hexadecim•l ~ddnss. 
7. Th• diff.,.enc• b•t'WHn th• boards - The lon9 board can run up to 6 MHz clock spHd and nHds • win-wr· ~ · 

to ch~9• the jump•rs. The short board ( Pronet-10) c~ run up to 10 MHz clock spHd and h~s rtgul~ j'- _ .• 



YllUAI. TICHNOl.OCIY IHCOflPOllATID, --IN ITllHT, TIWICHUllY, -01111 

{ O•JUMP {O•US 
---SCROLL 1 •SMOOTH .----U.S./U.K. 1 • u:K. 

AUTOREPEAT JO• OFF 
l 1 •0N 

SCREEN 
PRESENTATION 
J O• NORMAL 
} 1 •REVERSE 

CURSOR 

I 0 • UNDERLINE 
I 1 •BLOCK 

AUTOWRAP JO• OFF 
l 1 •0N 

JO• CR 
NEW LINE l I • LF 

LOCAL ECHO ( O •OFF 
1 •0N 

RECEIVE 
BAUD RATE 

TRANSMIT 
BAUD RATEi 

2 3 4 ~ 
..._..___.....__...._.. L.-........ L-r-'......... ............................... ~~'-r-''-r' 

T. SPEED R. srern 

AUTO XON/XOFF 

j 0• OFF 
REFRESH J O • &O HZ 

l 1•50 HZ 

l 1 •ON 

ANSl/D.G. J O• D.G. 
l 1•ANSI 

KEYCLICK J O •OFF 
l 1 •0N 

MARGIN BELL 

{ 0• OFF 
1 •0N 

BITS PER CHAR. { ~: ~ 

PARITY J O •OFF 
l 1 •ON 

{ O• ODD 
PARITY SENSE 1 • EVEN -,__.....,,,..,. __ ..., .. ,.-•n•.a.1. 

... ._,...,..,. •• ..., ...... ,.,._ ... a.a,1. 
fipe 3-3 SET .UP 8 SuflllMrY 

12 
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J • ~ ... 
r 1= 

"> 

'> .. 
l • 
l I .. 

,. . 
~-. .. ~ 

.... ·.· 

..... 

.. .. ... .. 

.. .. . , .... .... .. 

.. .. . .. .... 

I I • I J . ' ti 5 IC ~ .,. 

IH t • J 
"..J.•' . 

I 

i 
; 
( 

I 
I 

I 
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B 
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a I 

i I ~ J 
" ' I 
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~.....-- ............. 
A Bell Atlantlc'bompany 

3COM NETWORK INTERFACE CARD (PC270040) 
MANUFACTURER PART NO. 1221-00 

INSTALLATION INSTRUCTION SHEET 

CAUTION 
Static sensitive device. Handle only at a static-free workstation or use an antistatic service 
kit. Package the device in a conductive bag with an insulated antistatic liner. 

o-. 00 

] 

c:::::j 
U7 

0 

0 

I/Cl lll'O" \tf;M 
4517119 tll 

~· ~:.I!] l!I 

U10 

n 
D "-~~---~-.!'!~ .. """'fl .... " ~ '·· '11, '111 ' ·~ l ~ 5 t I ~ ~ I ~ l' '. . ~ .. ~ . l!.:lilll:.~1:•~10) '·. ~- . " •• . .. -~·· • • • OJ 

~ ~~ 
.. ~~~~~--?~ ... 

DIX 

---- ···-- ·- · ·· · i_m11m11m1m11111111m1111111m~.~~~~~u~.ij~-~-~J ·- ·-···- · -· 

SWITCHES: None 

JUMPERS 

Transceiver Select Plug 

NOTE 
Default setting on drawing 

Move shunt to upper position if connecting to an external transceiver. leave shunt in 
lower position to use the BNC connector. 

OMA Select 

Two jumpers required to SP.lect OMA ch~mnel 1. 2. 3; one for A.CK and onP. for 
REQUEST. Requires software modification if not default. Refer to User's Manual. 
Hardware lntenupt 

One jumper to select the interrupt level: 2 to 7 allowed; 3 preferred. Requires software 
modification if not default. Refer to User's Manual. 
1/0 Address 

Jumper high order 6 bits to 1 or 0. Starting address can be set to any 110 block starting 
between 0 and 3FOH. Default is set to 300H. Requires software modification if not 
default. 

Memory Enable 

Enables EtherStart ROM located in U10. This is an option for use in diskless 
workstations. Move jumper to lower position if installing the EtherSta_rt ROM. 

Mem Address 

Sets the starting address for the EtherStart noM in U 10. 

FORM· SUS 0000 '.l M:.y 1987 

3- l'lo 



•ard•arc compatible ID Ille IBM re u•d IDM XT • 
..... ..... eont•in ... 1011 mier .. prnccosor en • 
socket. TlnyTwrbe rits in • 11ermal IRM 
caoa111io11 slot and •scs lhe hntl como•ter•s 
1011 sectcc. It COftH•n •bout l W•t11 e( 
oo•cr. 

CAUTION: De t101 in.,afl 1lle Tift• I urlln in 
• compu1cr that cnn11ins •n 1016. 10116. 
ar 10216 micrerracetonr. You mi1h1 
d•moc the TinyTurha. 

JUl>IPER SETUP 

Odore in11allin1 rhc TinyTurha h1 your 
computer, make sure the jumpcn arc sci rer 
7our conCi1ur11io11. 

The hctory confi1ura1ion or the TinyTurba is 
H (OllDWIC 

o SMHz &0217 math chip 

o Cachin1 cn•blcd 

e A host compatcr with 6401C. e( mcmerr 

You can chan1e the conrlaoruion by mo•in1 the 
jompcn as rcq11ircd. The jumpers on the 
TinyTurbo arc clearly ••rkcd. Their ranclions 
HC ai•en below. 
To iMtall • jumper. the bl•ct l'latric sleeve 
mast cower two opposile pins. wilh a Din In 
each hole or the sleeve. tr ii is hard 111 11e1 
• arip on • jumper. try asi1111 lhc IC UtHCIOr 
tool th•I comes with your TinyTarba. 

1Dll7 MATH COPROCESSOR Cllll' 

The TinyT11rbo 286 comes wi1h • So:>CkCI rnr •n 
IMllz or 5Mllz 10217 rnuh chip. lo inu:sll it 
on the baud. follow these stcpr. 

I. Insert h in the snckcl sn tllu the 
indenlalian Oft lhc end or lhc tnp surface 
or lhc chip is 11 the same encl 11r the 
aockct as lhc sockct"s indcn1uion. 

2. M•kc Stire all or the pint ... ••i11nell 
wilh lllcir Cl'rfCIPOn•lin11 hnln in the 
socket and press down nrmly. 

J. 

Re c1rcru1 not la alln•• an~· pins 10 bend. rr you bend some. be nrc(ul 
strai1htcnin1 lhcm, beeaa1c lhc pins can 
only be flCHd a (cw timct before 
brc1kin1. 

ln111ll the jumper on lhc pins thll 
correspond lo the 10217's cloC'k 
rrcqucnc:r, either SMfh or IMllz. 

The chips arc usually marked as follows: 

IMllz • 10217·1 
SMHz • 10217·3 or 10217 

CACHE DISABLE/ENABLE (WI) 

This jumper will normally be lert in 1hc 
ru1ory•deraul1 se11in1 •ilh 1v1 l•ll•ll•d so 
thll ~- It will need 111 be 
removed r or operation In some or lhc less 
comP1liblc workalilcct. 

o With cache ~ (l\'I l••l•lltdl the 
TinyTurbo ru11s 1>ra1rams in its cache 
memory ror hi1hcst pcrrorm1nec. 

• 'll'ilh c•chc ~ (11'1 ,.,,.•••di. 
TinyTurbo runs prt>Jramt in normal re 
mcmor)·. •hhout c1cflin1. 

HOST C'.'OMrllTF.R r.arr.annv !':17.r: , ... , ... -~, 

Thete jum"~" are nc:dcd if C:'!.Chin• i~ 
enabled. l hey 1dl lhC' Tin)·Turtw> hi',.. m11ch 
hos.I memory to c~chc. 

l'IOTF.: Ir ~"u soi rh~ iumr"" '"' 
more me'"<''l" lh:tn rhc h"•.r c.,mruroet 
C'onuin•. rhc 1in~·1 urt-"" .. ill n"!"t t":"I•, the 
pewcr-on or cold·ban1 "" 1n1. 

Ti11yTurb.o 286' 

INSTALLING IN YOUR C"OAIPUTER 

Ill tftit prnccd•tC. ,. •• will tClllftYe lflle rC""I 
IOU, p•I it on Ille Th1y hnbo. rtu lhc 
1 nrl!o's cable into the 1011 soclct, Hd plu1 
In the Tarbo. 

NOTE: TinyTarbo 216 nnlr •arks in 
com11•ICH lh•t ••e 1011 micrODroccnors. 

I. Rcmo•c the 1011 ham the re. Use the 
rcmeowal tool ••l'Plicd with the Tarba or 
1111111 scrcwdri•cr. 

CAllTIUN: Do nl'I r.r>· up II loo 111ueh or an 
an1lc. Be carcf•I 1101 10 bend lhc pins. 

2. rl•I the 1011 ln10 1h~ •ncht on lhc 
Ti11l'l•rbo'11mall dn11ll1creard. Make 
Hre the Indentation nn lhC end or Ille 
1011 is H tllc end eor 1hc -kc• marked 
rin •o. 

J. r•u• the Tinrl urbo cald• in10 •he 1011 
IDCkcl an Ille re. 
NOJE: The calble hu a rnHt •11 the 
connector lndic:UinJ rin I and rin 40. 
rlus in the cable tn 1ha1 1his muk 1ims 
un• .. rd the indcntati<'n on the 1011 
socket. 

In 1hc IRM l'C or :on the marlci111 (on l'in 
and rin 40) will aim inward lhc 1w. IS 
shown on lhc acat paJe, 

•. Slide lhe Tin,.-Turbo into 1hc npansion 
sl111 closest la the fC'1 &Oii socket (Jl 
or JI in the IRM XTI. 

Shown in IBM PC 

10216 

'· rlu1 1hc 01ller end"' lh• Tin,Turlbo cable 
Oftln lh• dl'uhl• rl'•· or pins Oii lhe 
Tin,lurbo. 

tr ifto:.uU.-tt f'•"t•r•h in 3tt tflM rr nr X f. 
lhf' ~3 ... IC .. ·ill ""' h:nC' I t•·itt in it. 

~r~nrr •11~ 1iin'·I1nt-~ ,.,. f:sucnin1 the 
rcnininc 't'rr• int .. the ict:1ri1rr bnc•ct 
tintt ru• the- '."''""' t-:\c .. ,,..~lhcr. 

THE TURRO SWITCH 

Tinylurbe ha• a ,,..ilch on lhe llacl: or the 
mc1al 3d•ptcr bracket. Thi• 1,.·i1ch .11 ..... 1 
JOU 10 Ch•n1c bUk ID normal rC opetalian ror 
timi•1·1cn1hl~e sort•Hc lilte 11me1 •nd 
some COPJ-O•alcclio• 11ro1ra111s. 

UP 
1>01\'N 

TURRO 1•021111 mode 
PC (10111 mode 

tn lh: up J"O':itioft ,.nu arc r•11nin91 ,," the 
Tar....,·s 1.: MllE 10216 erl': in the d.,,.,. 
position yoa uc runnin1 on lhe rC-1 4.H Mii• 
1011 CPU. 

The T•rb<I s•·i1ch acu like a rcsc1 s• itch: 
When won flip the swilch, the system wain ,,. . ., 
sccorui1 Hd docs 1 CllllUlsml· 

This is a nJCCul future Ir a 11•aara111 c•a•he• 
ind prcssin1 cCtrl>-cAtt>•ocDcb •"'n"t C:'IH~U: 11 
warm bPt'I. $in1ply flip the ,,..itch h•c~ a11d 
forth tn reset the system. This is h•ller ror 
the PC 1han rtippin1 the power swi1ch. 

CAllTION: Do Hl·flip lhe lurba 1•·hch 
•·hilc irnu arc runnin1 a proanm unless 
, •• have 11•ed yoor da11 10 disk. 

c ... , .. 1~1 .. 

Ch1n11in1 lhc cache jumrcrs •·ill euro '""" 
hard•·:uc incomp3tibilitic1. Rtmn,·in., jurnrr• 
WI. 111 di1•"I• cachinc. 11111•·1 1hc l iny"I ur~" 
10 run in some compatibles in which ii "'""''' 
nol alhcrwiSf •ark. 

BHril1 Ira• (Uher M•••hct•rtr• 

Adap1cr l!aord1 lhat m•nipul11c 1he no:n1nr\ 
brl.,•· 6~RK m•r conrlier •·irh Tinyl urbo'• 
cachin11. Ta uoid 1his canrlic1. either: 

o Di.able cachin1 bi· rcmo:>"in1 jumper \\'I 
Yim •·ill no1 1<1 the bcn•rill o:or 
Tin\'Turho't cachina. hul faur s~Slcm 
will srill run much hncr than a 

D 

norm•I re. 

SOI l"inyl urbo"s jumpers 11'? • "~ tn 
indic11c 1 mcmor,.- 1ire ~Jtt lhe 
•ddresscs oscd by the conflictin11 bo"'d 

For na11111lt: If the Dlhor bnard u•c• 
1ddrcssn bc1wccn S12K :and "JO" rnr I 
11on·t1~ndard •enion or EMS M<m•>r\. "' 
1cnin1 Ille TinyTurbo's jumpers ror ~llK 
or system memor,. 

~7 
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_. ... ___ J ....... _ -- • -

SNA/SDLC 
Remote 

PC569 

The DIP Swltcbu . 

Make sure that the switchn ind jumOf'r on yt>ur 
BlueLynx Remote ho1rd are Ht correctly. l'hey are !let 
by us berore 1hippin1. hut •ibratinn in tr1Mlt can 
ch11nce them. You should b'! 'u" tflat everythinc is 
finnly Ht the way it ii intended to be. 

rfechnical Note: The OIP Switches are for !!etlinc 
the •eau Add~·. indie11tins where in the 1/0 h11ffl'r 
ynu are. They are l'lhipred 1t 340-:15F na the Bluel.ynx 
Remote bollrd. which it•'!lr cnntain• 32 decimal (20 
hnl 1ddrttl'les. DIP switch 11 Ui the least 1i1nificant 
di1it ind 18 ii the mosL Five &trM are a11umed to the 
right or II. You can rent the bnard anywhere from 
000-FFF, In increments or 20 hn.J 

Flcure 1-2 
The BlueLru: Remote DIP Switchet1 4 

Jurn1'en 

For molt usen, DIP switches 2, 4 I: 5 should he 
Ht .... ,, from the mounting bracket. in the OFF posi· 
tinn. All the othen (1, 3, 6. 71: 8) should be set inu:ard 
the bracket. ia the ON position. See Ficure 1-2 for 
details. 

At the lower left comer of the board there are six 
pain of prouudinc jumper posts. The black jumper 
should be in place over the bottom horizontal pair or 
PMtl (anin, see Ficure l-2 for the esact locations of 
the DIP -itches aad the jumpent. 

Al you will notice durin1 the software installation 
procedure clescn1Jed in Chapter 2. the interrupt request 
levef ("lRQ") on your BlueLyn1 Remote board can he 
reset. The default settinc in both the hardware and the 
software Is t...I 2, however thne can be changed if 
MCetlMfY to POid a conflict with other hardw.enr 
and/Of' IOftwaN running on your s11tem. The bottom 

set ~f pasta ii fOI' intem111t le9ef 2. not l. 10 if you move 
!he JUmper up 4!"• set of posts. you need to chanp the 
interrupt level 1n the software confisuration to le•el 3· 
if you ma.e it up two !!Its. the leYt!I must be "et t'I 4: 
!tc. It's •UJ important that the jumper settinc and the 
interrupt l"el chosen d11rinc confisuration •hould 
match perfecttr. Nnte that the ln•l!!t sl't of bra!ls c-nn· 
necton on the jumper is intem111t l"el 2, not level l. 



«i)V. SIZE CONTROL 

r .... 1hh • ...,. ,., ,.,. ,,_ ••lul "" •' ..,. tllllll• ,_ Ille 
..,,., 4itpl•r; ••11 II _.,.lee,..,. !or 1 -"• ... :· '""' cleck'""' lor • 

Ci)v. POSITION CONTROL '' 

T- ""' .... 1• Ille ,,_ ................... .,,..,, '"'" ......... clockwlto 
ffll' I .. _ dli;llr "911 .... ; IWll il -••lec•wlw lor I lllafw ....,.., 119tillell, 

(ib V. HOLD CONTROL 
Adiul11lht .. lkll1t.WN1r el die""""'· 

tii) H. POSITION CONTROL 
!"'" lhio t~ lar lht ,._ ...... _ ............... lht ..... ,. ,_ lht ....... •Inc•· 

..... ,_.,_ , ...... , ....... •'lhl: ...... " .. - .. ····- ... _... ........... '"''· 
(D TEXT SWITCH 

Thh 1wl1ch '°"'""' lhl 1ea1...,. el MorlllSr11e. 

Wllefl It h OH, lht teal el 11w ..... , .. '""' .. - celar tlltclff 11y "" RXT 
COLOll SWITOf I""'· 1. J ...i .. "' 1i. .. w.ildl 911 lht-iur .r MulllSrncJ, , ....... 
...... celortul .... ~.-...... _.....,._d. 
When h It OFF. lht&elor el lhe to~l••t ., .. ..., ............ iplll Ille ..... l'ff. 
n.. diaw1111 Ioele• .r "" ., 1w1w.n....., .._ .. .,,.., , .. , .. ,.. c11o1ce., _ 
co1 ... 

TIJIT DIPSWITCH 
COi.Oil I J 4 • G I 

HO OH °'' OFF 
GllUN OfF ON OFF 
ILUE OFF OFF OH 

YELLOW OH OH OFF 
CYAN OFF OH OH 

MAGEHTA OH OFF OH 
WHIT[ OH ON OH 

NO fl 
Tht teattwltdl _.,...., .. t11e TTL-*· 

0 H. WIDTH SWITCH 
Miu1t lhil twitch for tlle llorllMlll t11e el ..... , ......... .._ ..... twitch It ON, Ille 
.... h ............ , ......... 

.NOTE 

Whcll tht .._.,_,, ........ lr-.r h ... _ IS N 211 •He, H. WIDTH- Ille 
.odiutlff. 

IJa. .fC+fOIP3A 1"1 ... 11,.,.,.+ H~aJ:i.,~ 

--

I 

ti 
~ 

" 
' ' 

. 
I 
i 

'" 

2.2.2 ADJUSTING THE TOP CONTROLS 

(j) llllGHT. CONTROL . "'"' .................... ...,,_., .... -. 
((>CONTRAST CONTROL 

A4juttt IN ..... , le lht &Mimi,.... .... llr lhl -· 

1'le.c. ~C.· t40l'P3A .1fl4, f\oriifor 

7 



KEY m r::::i [!] - Jumptr open 

II ON • a -Jumptr clos.d 
0 OFF _r-•--------' 
Th• Evtrt>e Magic 1/0 is a multi-function 
board for IBM PC, XT, AT and compatible 
computtrs. Its fHturts art: 

Everex Magic I /O 
EV170 and EV170A 

Multt-Eunctf on Boord 

.JIJIJYBL 
l·:n·aa 

---Optional Str1a"'­
Port CoMtctar 

A paralltl print•r port ·············-- . a.JCINT-----....,.: ~~:.,...~ :.,.~ :-,.~~: ~-: ~,.-.:.: j: j; j; !lj : : An RS232 serial inttrlact part 
A Clock/Caltndar with rtpfacul• batt•111 

It hu an option far a stcond RS232 serial 
port. It camtS with softwar•, a Utilitv 
disk•ttt with sevtra1 programs. EV170 is 
a program ta sttup tht board w ttst it. 
Th• Clack/Caltndar with two programs, 
SCLOCK and EVECLOCJ<. 

Clock lnttrrvpt :::::::;:;:;: ::::::::. · Priina111 Strial Port 
PIO :·:·:·:·:·::: :::::::::1: ( DB9 Malt) 

•••••••••• !• ••••••••• • Print Port S .. _ • ••• • ••• • ••••• ••••• • .,. ...... :::::::::: :: :;::::::: .. : 

Tht printtr port can bt ustd u 
tithtr a printtr port or a bi­
dirtctiona1 gtntra1purpaSt1/0 

·port. 
PIO 

Printtr Mod• m;J 

· Gtntral PurpoSt Mod• [!ml 

IRQS 

IRQ 7 

Pod Stltction: 

PTRINT 
m;J 

LPTSEL 
Disabltd 

LPT1 

LPT2 

LPT3 

Bast 1/0 Addrtss: 

fffiI 
I 
I 
I 

LPT1 3BC - 3BF 
LPT2 378 - 37F 
LPT3 278 - 27F 

Switch 1 Prfnttr lnttrrupt 

SERCHINT - - CS 
Stria1Channt1 LPTSEL 
Interrupt Printtr lnttrrupt 

RS232 S•rial Port: 

Prima111 Port 
Disablt 
COM1 
COM2 
COM3. 
COM4 

Stcanda,,, Port 
Dtsabl• 
COM1 
COM2 
COM3 
COM4 

Switch 1 
1234 

I I I I I 
II I I I 
I II I I 
I I II I 
I I I II 
Switch 1 
5678 
I I I I I 
9111 
I II I I 
Liili , , , . 

l!U!!::!:!mt Stltction: 

Prima,,, Port Stconda111 Port 

• IRQ2 

ilffiI IR03 

(I§ IRQ4 

• IROS 

Bast 1/0 Addr•ss: 
COM 1 3F8 - 3FF 
COM2 2F8 - 2FF 
COM3 3£8 - 3EF 
COM4 2E8 - 2EF 

Clock /Cfl•ndar; 

If vou havt an EV170A modtl of th• 
Ev.rt>C Ma9;o 1/0, it is madt for th• 
BM AT, which clotS not nttd a clock. 
AU parts involvWJ ~clock art missing 
from this board. 

Th• Clock/Calendar fs tnabltd L _ '­
two-pin jumper CU<EN. If you art 9omg 
to install th• Magic 1/0 Board ;n a 
computtr that already hu a C1ack/ 
Caltndar disabl• tM Ma9;c I/Os' clack 
by rtmoving th• CLJ<EN jumptr. 

ClKINT 
IRQ 2 El . 

IRQ S HE . 
IRQ7 9 . 
Disabl• 8!B . 

Th• But 1/0 AddrHs of th• Mag;c 1/0. 
Clock/Caltndar is 2CO - 2DF. 

-· 

3-l'!to 



TO ADJUST DISPLAY SCREEN: 

1. TURN TERftINAL ON 
2. PRESS BLOCK • LOOK FOR BLCK ABOVE THE STATUS LINE. 
3. PRESS ESC 18. THIS DISPLAYS 26 ROWS OF •E•. 
4. AFTER THE ADJUSTftENTS ARE BADE HOLD CTRL AHD SHIFT. THEN 

PRESS HOftE. THIS CLEARS THE E TEST PATTERN. 

Figure 3-3 Power Connector at the Microprocessor PCB 

12 +SV 

11 -23V 

10GND 

9GNO 

8 +SV 

1 -12V 

0 
6+12V 

SV·Sync 

• H-Sync 

3Dm 

ZGND 

1 Video 

~.-'f. f 



Iii m [!] - Jumper open 
• a a -Jump•r closed 

Spmsung SM-12SS39A 7 
TTL Monochrome Di sp.J_g,y 

Th• S•msung SM-12 Monochrome Dfspl•v Monitor 
is powered directlv from• w•TI outlet, not the PC 
power supp lv. It hu sev•r•1 •djustrnents th•t co1n 
bt mid• to it. · · 

On tht outside, on th• front, is o1n o1djustm•nt for . 
th• Contrut. 

On th• outsid•, on the b•ck, w• •djustm•nts for 
Vtrti~l Hold, Vertical Size and Brightness. 

Tht cover must bt l"tmovtd to m•k• oth•I" adjustmtnts. 
To l"tmoVt th• covtl", rtmovt 11 scl"tws, 1 on uch 
sidt, 3 on tht back, and 6 on th• bottom. 

BE CAREFUL! 'ilt'htnever working with a monitor-, b• 
txtr•m•lV careful not to touch th• CRT. KHp hands and 
fact •w•v from th• CRT. This fs o1lso tru• for th• Flvb•ck 
T,P"Sfol"mtr. W'hen working on o1djustm1nts insid• • 

. ., , touch onlv the o1ctuo1l points of o1djustm1nt. Trv 
jl~tic tools onlv. 

Adjustments: 
Too much, or too littlt, ruttr or brightness - SubBrightness 
Out of Focus - Focus 
Y•rtfco1l o1lignm1nt probltm - Vtrtic•l Hold, Sfzt 
Horfz:onto1l o11fgnmtnt probl•m - Horiz:ont•l Width ( Mav not b• 

abl• to do this ff th• pot is glued, .-nd ust • plutfc tool ) 
Crooked, or slant•d dfspl•v - Po1ritv Rings or Yoke Cl.mp 
Charo1cters out of proportion - V•rtical Siz:t 
Incorrect cho1ro1cters on dfspl•v - Not a monitor problem, 
check displ•V adapttr and softwo1n 

4-11 

. Bottom 
Vi•w 

r--------------2 scr-•ws, one L---------- ron uch side, to 
.J r•move cov•r 

Back Yi•w 

Rtmov• thtse 
-----•'- 3 scnws to rl- remove th• 

~-----.------~~ COY tr 

I L Brightness 
V•rtic•l Hold 
Y•rtical Siz:t 

Vidto Cable to PC Displav Ad~pt•r 
( DB-9 M•l•) 

----Power Connector to AC 'ilt'o11l Outltt 



KEY 
II ON 

m c:J [!] - Jump•r- op•n • • a - Jump•r- c lond 

Pr1nceton MAX-12 
Ill Monochrome 01 sp.JAy 

r 
\ 

OFF 

~';n. Pr-inc•ton MAX-12 Monochr-om• Displ•Y 
Monitor- is pow•r-•d dir-•ctly fr-om • w•Tl outl•t, 
not th• PC pow•r- supply. It hu Stnr-•1 
o1djustm•nts th•t co1n b• m•d• to it. 

On th• outsid•, on th• front, .r• o1djustm.nts 
for Contrut .nd Bnghtn.ss. 

On th• outsid•, on th• bo1ck, •n o1djustm•nts 
for V•r-tic-11 Hold o1nd Horiz:ont-11 Hold. 

Th• conr- must b• r-tmovtd to molk• oth•r­
o1djustm•nts. To r"•mov• th• covtr, r"•mov• 
4 scnws - 2 on top, o1nd 2 on th• bottom. 

BE CAREFUL! 'w'h•n•v•r wor"king with• monitor-, b• •xtnm•ly 
c.r•ful not to touch th• CRT. KHp ho1nds •nd f•c• o1wo1y from 
th• CRT. This is o1lso tru• for th• FlyBo1ck Tro1nsfor-m•r. 'w'htn 
working on o1djustmtnts insid• •monitor, touch only th• o1ctuo1l 
points of o1djustmtnt. Try to us. plutic tools only. 

\djustm•nts: 
·much, or- too littl•, ruttr or- brightntss - SubBrightntSs 

'\J.• of Focus - Focus 
/ Vtr"tic.al o11f9nm•nt probt.m -V•rtico1l Hold, Siz:t, LinHnty 

Horiz:onhl •lignm•nt probl•m - Horiz:onhl C•nttr, or 
Horiz:onto1l 'Width ( Mo1y not bt •bl• to do this if th• pot is 
glu•d, o1nd USt • plutic tool) 

Crooktd, or slo1nt•d displo1y - Po1rity Rings or Yokt Clo1mp 
Cho1ro1ct•rs out of proportion - V•rtico1l Siz:t 
lncorr•ct cho1nct•rs on displo1y - Not• monitor probl•m, 
ch•ck displ.ay o1do1pt•r o1nd softw.r• 

Pnnc•ton MAX-12 Monochrom• 
Monitor-~ l• 

OB9Mo1l• 
1 · 
2 
3 
4 
s 
6 
7 
8 
9 

DB9Mo1l• 
1 
2 
3 
4 
5 
6 
7 
8 
9 

... 

.11ra::;;·11 

., ... )ii - Pow•r- LED lndic•tor­
:::: 
.,ii- -Contnst/Pull Powtr- On 

- Br-ightnus 

Pow•r Conn•ctor to AC 'ir'o11l Outltt 
Vid.o Co1bl• Conn•ctor to PC Oisplo1y 

Ado1pttr ( DB-9 Ftmo1lt ) 



AA\WORD\PRINCETQAQ 

PRINCETON GRAPHICS MONITOR 
INFORMATION 

r-tODEL CG COMPATIBLE MONITOR ADAPTER CARDS 

MAX-12 
HX-12 
HX-12E 
HX-9 
HX-9E 
SR-12 
SR-12P 
OLTRA-SYNC 
MAX-15 
PSC-28 
PSM-03 
LM-300 
LM-301 

A MDA,CGA 
A CGA 
B EGA,CGA 
A CGA 
B EGA,CGA 
A CGA W/SCAN DOUBLER OR SIGMA DESIGN COLOR 400 
C PGA (IBM PROFESSIONAL GRAPHICS ADAPTER) 
D MDA,CGA,EGA,PGA,VGA,MAC-II {& ALL OTHER MODES OF OPERATION) 
D MDA,CGA,EGA,PGA,VGA,MAC-II (& ALL OTHER MODES OF OPERATION) 
E VGA (COLOR) 
E VGA (MONOCHROME) 
F DESK TOP PUBLISHING (LASERPAGE CARD BY PGS) 
F DESK TOP PUBLISHING (LASERVIEW CARD BY SIGMA DESIGN OR 

PEPPER 1600 CARD BY NUMBER NINE CORP.) 

CG = VIDEO CABLE GROUP, ALL MONITORS WITH THE SAME CABLE GROUP NUMBER WILL 
SHARE THE SAME CABLE. 

MODEL 

~-12 

~-12 

tIX-12 
tIX-12E 
HX-9 
tIX-9E 
SR-12 
SR-12 
SR-12P 
JLTRA-SYNC 
'1AX-15 
PSC-28 
PSM-03 
LM-300 
LM-301 

1-1 ~ 

SORBUS PART NUMBER 

NS120500 
NS120502 
NS120008 
NS120010 
NS120100 
N/A 
NS120300 
NS120302 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

(REVl. W/EXT CONTROL) 
(REV2. W/O EXT CONTROL) 

(REVl. W/CONTRAST POT} 
(REV2. W/O CONTRAST POT) 



KEY 

Ill ON 

" ~OFF 

a c::J [!] - Jump•r op•n .• a -Jump•r clos•~ 

Prf nceton HX-12 
RGB Color DisQhiy 

JIJG3"H 

~. Princ•ton HX-12 Color Displ~y Monitor is po"W•r•d 
-/i~tctly from -1 w~ll outl•t, not tht PC po'W•r supply. It 
hu s.vtnl -1djustm•nts th-1t c~ bt m-1dt to it. 

On tht outsid•, on th• front, is~ -1djustmtnt for brightntSs. 

On tht outsidt, on th• b~ck 1 irt -1djustmtnts for- Vtrltc~l Siz:t, 
Vtrtic~l Hold, Horizont~l Hold ~dB+ Yolt~g•. 

Tht covtr must b• r•movtd to m~k• othtr idjustmtnts. To 
rtmov• th• cov•r 1 r•movt 6 scr•ws - 2 on top ind 4 on bottom. 

BE CAREFUL! 'w'htntnr working with -1 monitor-, bt txtr•m•ly 
c-1,..ful not to touch th• CRT. Kttp hinds -1nd fie• iWiY from 
tht CRT. This is -1lso tr-u• for tht FlySick Trinsform•r. 'w'h•n 
working on idjustm•nts insidt ~monitor-, touch only th• ictuil 
points of idjustm•nt .. Try to us. plutic tools only. 

Adjustm•nts: 
Too much, or too littl•, rut•r or brightntss - ScrHn 
Out of Focus - F9CUS 
Y•rticil ilignm•nt probl•m - Y•rticil Hold, Sizt 
Horizonbl ilignm•nt probl•m - Horizonhl Phis., Horizonbl 

Hold, Horizonbl c.nt•r I or Horizontil Width ( MiY not b• 
ibl• to do this if pot is glu•d, ind us. i plutic tool) 
~irict•rs out of proportion - Y•rticil Siu 
ilcorr•ct chinct•r.s on displiy - Not -1 monitor- probl•m, 

ch•ck displiy id-1pt•r- ind softWir"t 
No powtr - Pow•r Supply burd, miy bt fun 
Rtd, GrHn, or Blut vidto idjustm•nt - It should not b• 
n•cunry to m-1kt -1djustm•nts to ROB si9n-1ls, unlus 
tht color idjustm•nt will bt vtry slight. Th• Rtd, Blu• 
ind GrHn Siu idjustmtnts on th• Vodt AsStmbly irt 
thut minor -1djustm•nts to th• color signils. Do not 
idjust th• Blu• ~d Rtd Drlvtr pots. 

)o not mik• idjustmtnts in th• fitld with tht Pirity Rings 
~d th• Vokt Climp 

MonUor C•blt 
DB9Milt. - DB9Milt 

1 1 Ground 
2 2 Ground 
3 3 Rtd 
4 4 Grttn 
5 5 Slut 
6 6 lnttnsity 
7 7 Monochromt only 
8 8 Horizonb 1 Sync 
9 9 Vtrtic~l Sync 

. .. 

Front v; • ._, 

• •• 
1111 

00 ®® 

- Po·,_,.,. LED lndic-1tor 
- Pull Pow•r On 

- Brightnus 

Sl LR•movt2 I Cscr•wson 
top to op•n 
cov•r 

I LHorizonhl Hold· 
Vtrtic•l Hold 

B+ Yolti9t - Do not touch 
Vtrtic-11 Sizt 

Powtr Conn•ctor to Ar, 'w'ill Outl•t 
Vidto C-1blt Conntctor to PC o; .. -· 

Adipttr ( 08-9 Ftmilt ) 

Bottom Vitw 

Rtmovt thtSt lS ®1 r 4 SC,..'WS to 

0 .... 1 _ll-=------------...... 1 __..i........ ·P·· ...... 
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KEY m l!I [!] - Jump•,. op.n 
•oN a • • - Jump•,. clostd 

IBM Color Grgoh1cs 
Video DJsllJ.Ay AdgllllJ: 

-, OFF ----------.-1 P1 -R. E. Modulator' Ir- P2 - Light P•n 
Conn•ctor' 11 Conn•ctor' 11i... ... IBM Color' Gr'aphics Displav Adapttr' is us•d onllJ for' vidH 

cHsplav. It can do Color' RGB and Compostt• YidH. It has t>etr'a 
coMtctor'S for' a light ptn and R.F. Modulator'. Tht R.F. Modulator' 
is ustd in th• IBM Por't~l• Computw. It has 16 l<B of r'an'I for' 
color' vaphtcs. Most MS-Dos sofhtlr't wr'itttn for' color' usts this 
board. th• Dos Mod• command ustS tt. and th• Dos Suto 9amt1 
USt it. 

Composit• Yidto Port 
( RCA Ftmalt) 

Color' RGB YidH Port 
~~Q!z!ilm~~mliil!i. R c DB9 F•mal• > L LL~tl on Board· color' Gr'aphics • 

8 16 KB MtmonJ Chips 
To instan th• boar'd in a PC or' ><T. Ht 
switch block 1. S •on •.and 6 •off·. 

Switch 1 
S6 

To instan th• bowd in an BM AT. stt tht vtdH 
s'Witch on th• svsttm board to'Wards th• fnnt of 
tht computtr'. 

Color I tow ar"ds fr'ont of th• AT 

Important Nott: Do not run 
th• svnc ttSt on th• displ•y. 
It mav dama9• th• monitor. 

BJ Co tor' C 80 x 2S ) 
Cll Color' C 40 x 2S ) Aftw s.ttin9 this mtch, r'Uft th• AT Sttup pr'ogram. 

IBM Color D1sfl1Ay Monitor 
Front Yit'W 

Th• ISM Co tor Disp lav is 
powtr'td Stpartt lV through 

r2 SCr't'WS on top ... , ... to Optn monitor' 

1 wan outltt. It has stvtral 
adjustmtnts that can bt madt 
to it. On th• outsidt, on th• 
fnnt, Br'i9htnt1s and Contr"ast. 
.on th• back, Ytrttcal Hold and 
Ytrticat Sin. 

::r==·=·=·=·===========·=·=··=·=·=·=·=·=·=-<;;:::~:i: 
:;:: ~::~: :. Powtr' Switch :·:· ~=··· ···:·· f ~;:!:;;: Contr'ut 
.;:; ::.O .. :. Br"ightnt1s 
·:::::·:·.·.·.·.·.·:·.·.·.·.·:·:·.·.·.·.·.·.·.·:-:::::::::::::· 

~To nmovt th• covtr'. thr'Wt ar't hto scr't'WS on th• top, and 
six on th• bottom. 

BE CAREFUL! 'tihtntvtr working with a monitor, bt 1xtrtm•lv cartful not to 
touch th• CRT. l<Hp hands and fact aw av fr'om th• CRT. This is also tru• for' 
tht Fly Back Tr'ansfor'mtr. 'tihtn wor'kin9 on adjustmtnts insidt a monitor'. onlv 
touch th• actual point of adjustmtnt. Tr'y to UH plastic tools only. 

Adjustmtnts: 
Too much, Or' too littl•, rasttr or bri9htnt1s - ScrHn 
Out of Focus - Focus 
Ytrtiul 1H9nm1nt probltm - Ytrtical Hold, Sin 
Horizontal alignmtnt probl•m - Horizontal Phast, Horizonbl 

Hold, Horizontal Ctntfr'. or' Horizontal Width C m111 not bt 
~l• to do this if pot ts 91utd, and us• 1 ptutto tool ) 

Characttr'S out of pr'oportton - Ytrtical Sfz. 
lncorr'tct chlr'act•rs on display - Not a monitor probltm, 
chtck display adaptw and sofhta,.. 

No powtr' - Poww Supplv board, m¥J b• fuSt 
R•d, Gntn, or' Btu• vidH 1djustm1nt - It should not b• 

n•ctSSlnJ to mab adjustmtnts to RGB si9n1ls, unltSs 
th• color' 1djustm1nt wm bt nr'y slight. Th• Rtd, Blu• 
and Gr'Hn Bk9. adjustm•nts on th• Vokt Asstmbly Ir'• 

, thtH minor' adjustmtnts to th• color sign1ls. Do not 
· adjust th• Gr'Hn and Blu• Drinr' pots. 

"lot mak• adjustmtnts in th• fftld with th• Parity Rings 
J tht Vok• Clamp 

Powtr' Supply PCB 

Bottom Yi•'iV' 
Do not r'tmov• thtH scnws 

0 0 

o----0 

e o-----0 e 

4 scrtws on 
bottom to 
op•n monitor 



IBM 
Enh8nced Color Dis1118y_(5154). 

Th• IBM S 154 Enhanc•d Color D;splay was du;gn•d for ust w;th th• Enhanc•d Graphics Adapt•r, but can also work, .... ~ 
Color Graphics Adapttr. It can op•rat• ;n two mod.s, both CGA and EGA. Th;s dual fl"'•qu•ncy mod• automat;cally 1 

b•twHn Mod• 1 (CGA) and Mod• 2 (EGA). Wh•n in Mod• 1 (CGA), it has th• sam• charact•ristics as th• IBM Color Dis)...~, 
and can display a 11 CG A mod.s (80 x 25 v•rtica 1 char act•rs, 640 x 200 graphics, 15. 750 KHz horizonta 1 scan I"' at•, 60 Hz 
scrHn r•fl"'tSh rat•, and 16 colors) In Mod• 2 (EGA), it can g•n•rat• hightr l"'tSolution graphics and ttxt (80 x 43 vtrtical 
charact•rs, 640 x 350 graphics, 21.850 KHz: horizontal scan rat•, 60 Hz: scrHn rtfr.sh ratt, and 16 colors fl"'om a palttt• 
of 64 in thrH d;fftl"'tnt graphics mod.s). ~ 

IBM PC,, XT S•tuR: 
*S•t Sy sttm Board Sw;tch 

Block 1 as follows: 
Switch 1 

56 
(,,j,,j Enhanc•d Color Adapt•r 

Front Vitw 

IBM AT S•tup_i 
*S•t th• System Board V;deo S\•dtch for color: 

Color !IJ towards front of the AT 

*Boot th• IBM AT Diagnostics and run 
option 4 for Setup. 

B,ttom View 

Th• Enhanc•d Color D;splay is pow•rtd 
nparat•ly through a wall outltt. It has 
Hvtral adjustments that can be mad• 
to it. On th• outsid•, on th• front, 
Brightn.ss and Contrast. On th• back, 
Y•rtica 1 Siu ( 1 and 2), and furthtr 
adjustm•nts for Brightn.ss and 
Contrast. 

r2 SCl"'•WS on top ... , ... to op•n monitor Do not r•n1ov• th.st scr•ws 
1- h 

To r•mov• th• covtr, th•r• 
ar• two scn'w's on th• top, 
and foul"' on th• bottom. 

::t' :,: :::::::: :::::::::::::::::::::::::::;j::::::::::: 
:::: :::<D:~I Pow•r Switch 
:·:· 1-:···"":·: 
:;:; ::.4>.lContrast 
~:~: :~·o·::: Brightnus 

===~=:·: ·:·:·:·:·:·:·:·:·:·: ·:·:·:·:·:·:·:·:·:·:·:=~=~:::::~::: 

BE CAREFUL! Wl':.,n•vtr 'w'orking w;th a monitor, b• •xtr•m•ly 
canful not to touch th• CRT. KHp hands and fac• away from 
th• CRT. This ;s also tru• for th• FlyBack Transform•!"'. Whtn 
making adjustmtnts insid• a monitor, only touch th• actual point 
of adjustm•nt. Try to us. plastic tools only. 

Adjustments: 
Too much, or too little, I"' aster or brightness - Scrttn 
Out of F'ocus - F'ocus 
Vertical alignmtnt problem - Vtrtical Hold, s;z:e 
Horizontal alignm•nt probltm - Horizontal Phast, Horizontal 

Hold, Horizontal C•nter, or Horizontal w;dth (may not b• 
abl• to do this if pot is glu•d, and use a plastic tool) 

Characters out of proportion - V•rtical Siu 
lncorl"'tct characttl"'s on display - Not a monitor probl•m, 

ch•ck display adapt•r and software 
No po'w'tl"" - Pow•r Supply board, may be fuse 
Red, Grttn, or Btu• vidto adjustmtnt - It should not b• 

ntctSsary to mak• adjustm•nts to ROB s;gna ls, un ltSs 
th• colol"" adjustment wm b• vtry slight. Th• R•d, Blue 
and Orttn Bkg. adjustments on the Yok• Assembly art 
thue minor adjustmtnts to th• colol"" signals. Do not 
adjust th• Grttn and Blu• Drivtl"' pots. 

Do not mak• adjustments in th• fitld with th• Parity Rings 
and th• Yok• Clam:" 
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HAYES SMARTMODEM SWITCH SETTINGS 
· HIGHLITE IS DEFAULT 

EXTERNAL 1200 L _______ _ 
OLD STYLE- 8 SWITCH 

UP 

1 SUPPORTS RS232C OTA LEAD 
2 WORD RESULT CODE 
3 NO RESULT CODES SENT 
4 ECHOES CHAR. IN CMD SET 
5 AUTO ANSWER ON tST RING 
6 READS STATUS OF CD LEAD 
? SINGLE LINE RJ11 JACK 
8 DISABLE CMD RECOGNITION 

DOWN 

IGNORES AS232C OTA LEAD 
DIGIT RESULT CODE 
RESULT CODES ARE SENT 
NO ECHO UNLESS HALF DUPLEX 
MODEM WILL NOT ANSWER A CALL 
RS232 CD IS TRUE ALWAYS 
MULTILINE RJ12 OR AJ13 
ENABLE COMMAND RECOGNITION 

-------~ 

EXTERNAL 1200 
NEW STYLE - 10 SWITCH 

UP 

, 
1 SUPPORTS RS232C OTA LEAD 
2 ~ORD RESULT CODES 
3 RESULT CODES NOT DISPLAYED 
4 ECHOES CHAR. IN CMD SET 
5 ~UTO ANSWER ON 1ST RING , 
6 READS STATUS OF CO 
? ~INGLE LINE RJ11 
8 DISABLES COMMAND RECOG. 
9 ~OMPATISLE W/BELL 1~3/212 
10 ~ANG UP IF DTR GOES LOW 

(IF SWITCH 1 IS UP) 

DOWN 

IGNORES RS232C DTR LEAD 
DIGIT RESULT CODES 
~ESULT CODES DISPLAYED 
NO ECHO UNLES HALF DUPLEX 
MODEM WILL NOT AUTO ANSWER 
CD IS ALWAYS TRUE, HIGH 
MULTILINE RJ12 OR 13 
fNABLES COMMAND RECOGNITION 
COMPATIBLE W/CC!T V_22 MODEM 
MODEM RESETS WHEN OTA GOES LnW 

(IF SWITCH 1 IS UP) 

,____-----------------~---~~---~~~-~--' 

'l>c-302- INTERNAL 12008 INTERNAL 12'-108 '°PC-~t? ___ l 
NEW STYLE 6 SWITCH I 

2 

3 

1 

2 

3 

4 

OLD STYLE 3 SWITCH 
ON COM1 
OFF COM2 

ON MULTILINE AJ12 OR 13 
OFF SINGLE LINE RJ11 

ON READS THE CD LINE 
OFF FORCES OTA TRUE 

INTERNAL 12008 NEW STYLE 4SW 
RIGHT 
LEFT 
LEFT 
RIGHT 
RIGHT 
LEFT 

COM 1 f)(-52.. 4-
COM2 
SINGLE LINE 
MULTI LINE 
READS CO L H!~ 
FORCES CD HIGH 

UP COMn 
ON COFJ.11 

2 UP SINGLE LINE 
ON MULTILINF. 

3 UP CD LOGIC 1 

ON CO LOGIC fZl 

4 UP HANG llP WHF.:f·! DTR GOES LO 
ON IGNORES OTA 

5 UP BELL 1~3/212A ~O~PATIRLE 

ON CCtTT V.22 COMPATIBLE 
6 UP DIALPUL~E RATIO 39% M~ 

f.9% 81~ 

i n!-1 01=' Rf\TJO '1'1"' ~r.1·· F,....", .o•, • L - . - ·- •.J .rJ l\•I ·-' / ''·' I 

LEFT 
---r-·-··--- -----·-- _____ J 

HANGS UP ~lffN DTR GOES LOW ! 
RIGHT IGNORES OTP. _____________ __I' 
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BIZCOl1 INTERNAL 
110DEM 

EIGHT POSITION DIP SWITCH 
The functions of each svitch are identical to that of the hayes 
modem. You only need to remember that the Hayes UP and DOWH 
positions are equivalent to the BIZCOftP OFF and ON positions. 

SIXCOHP 
OFF 
OH 

COJ12 COftl 

joo a sl 
COl12 

FACTORY SET 

8 position 
DIP Svitch 

HAYES 
UP 
DOWN 

COJ12 emu 

0 0 0 0 D 0 

COMl 

COftPOHENT SIDE 

J4 
JUMPER 

D 

COH1/COH2 JUftPER 

5-1. 2 

.J4 .JUftPER 

~ • 

~ 
STANDARD SLOTS 

FOR SLOT 8 OHLY 

- VOLUftE CONTROL 

- STATUS LED 

TELEPHONE .JACK 

- WALL JACK 
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Programmable Options Which Cm Be Saiwd 
In Nomobtik Memory: 

c.-----uaa. JDOI -Cl ........ -.. ..................... ....., _____ ., __ .,,...... __ .,..,.... 
-~~ 
___ .,. __ _ 
--·----.... --11<'-RTSCTS--
RTSCTS-r 

°'"-­DCD-----'-__ .,..,.... ...... _ -------=--:. ... -........ 
=.".=,~ ••.• -==..::...,..._...,, .... can......., .. - ... 

1 
. J 

I "'~;.,,,; .. ., .. ~,4·· ~10:.1 J 
l!••;rf 1;.~i·;•(.,;•:·• ( "'.' j 

1 fKtory Configuration Pro6le 

f I=~=~-~- --------- .1 , __ -----ON 
,. __ _ ------.. -............ , .. __ _ 
.._.. ................... . --... ··-~~~":,, ___ _ 
RTS•CTS-,•IO­--DTR DCO-ON --ON =-....:::::::.=-·-=-.. ::::;::.-:-___ _ --­......._..01"..,.... ............ 
........ MYJCft·--~~~ 
""'9-·aa ..... C.-INr•--~ c....,. ........ c1w ..... , 
LAN .... ~_., ... 
........ C"al' ... •09 
.,..,.... .................. MC 
~ ........ Uflfl9f ............ •*»MC 
a.r...tef' .............. l•GIMC 
C....Wttct......-..--•DD•MC 
Latc...r ......... dfUr•O'l •MC 
.._ ............. OtMC 

~A)~S ;l.-400 

..... 
.. .;,,· : ... 

.... ~=---~ :;..-!-' -.;. :.··" !--~~--"- ·«~ .... :·;~-· .. -J ·-"'--.;.;;--.• .:.·· ... --.. -.:.·"'-' _ ................... " ... ~ ....... ___ ........ =-----~ ·-
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Diagnostic and 
Test Facilities 9 ... - -.. ..._. ...__ .... _·-·--·~------
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Ven-rfel llalf Card™ l\loden1 PC L/ 80 

Ven-1,el llalf Card™ 24 l\lo<le1n pc,~J.3 

Factory 
Setting 

Slot 8 Setting 
For - In Slal I of IM 18M PC•XT, 
- ... ,bnp9r C9ll ..... 
lllK• n - """ 1-2. 

The Ralf Card 24 modem Is compau111e with IBM Personal Computen 
anil "workalikes. • The followlna chart Hsu some of lhe popular mod­
els available, and Ille 11oui In which IO lnllaft die modem: 

Compatible 
Computen 
IBM PC 
XT 
AT 

Portable PC 
J270 
Compaq 
Comp11q Plus 
Compaq Deskpro 
Panuonlc 

Sr. Panner 

Panasonic 

Slots 
Any anDable 
Any available 
Slall 2-6 

S101S 4,S.6 
A.nf l\"ailable 
A.nf avallal>le 
Any available 
Any available 

Anf Aval1able 

Euc:udve Panner Any Available 
AT&T Any l\'aUable 
rTT Xtra Anr avaDable 

Also lits In shorts slOll 1 4: I. 
Fuftr compatible with "16 bk 
slou.· 
A.ft Portable slots are half-siie. 
Also fill In short slou. 

AR slou are shortet" lhan llln• 

dard. 

lns11Ration of lhe Half Card 24 modnn Is basically the same in any 
model of Personal Computer. Exceptions and pcxftllial problems are 
noted. 

JUMPER 
ese.©n©> 

TB.EPHONE 
JACKS 

·C.... 

\"nur Half Card l• modnn h carahle of perfnrmlnc 1ewrol 1d ... ncrd 
self 1e111. Thl1 ch1p1er explalnt '- 10 iwrrorm theH 1esu usln1 the 
A TA:T command. TheM test features alln• JOU to check "°' only '"'" 
ow.-n modem. hut a remnte modem, ,our local data equipment and the 
phone lines u wren. ly cornblnlnc one or more of lhese tests. you can 
often Isolate •here a problem mlchl Ue. 

The nn of possible commends Is summarized In th• followin1 chart. 

Cnmmand 

A14:TO 

A.TATI 

ATA:TJ· 

A.Tan 

AT.tTS 

AT&T& 

A.Tol:T7 

A.Tol:TI 

...... 
TenninMa any '"' In P'"C'""· 
Initiate Loc:il An•lcts l.nnphack T ... CCITT v .s•. 
LJ. 

Initiate local Disit1I IAophack. 

Enables ~ tft •-e Dfskal Loophack request. 
Disahle '"F'ft"M to a-e Dlsilal Loopb8c:k request. 
lniliate ltetne11e Dlcital Loophac:k. 

Initiate ltemnte Dltit•I l.noph:ock •"ilh Sell-test. 
Initiate Anllloa Loopb1ck wfth Self-ten. 

A WORD ABOllT COMl\I roRTS 
The IBM PC allm,·s 2 Comm ports. Comm I and Comm 2. Your mo­
dem takes up one of these ports. Your computer requires that if only 
one Comm port will be u!'ed, it must be Comm 1. The machine will 
not function with only Comm 2. For computers that have more than 
two comm ports. the Hair Card 24 modem allo"·s comm ports 1, 2, 3 
or 4. 

) 



l. 

.Switch 

I 

, 

• 

IZOO Baud ln11alla1io"' 

ALL SWITCHES OPEN 

Set1l111 
OPEN 

CLOSED 

OPEN 

CLOSED 

OPEN 

CLOSED 

OPEN 

CLOSED 

Desc:rlpllo11 
DTR II noc fooc:ed. DT1l will 

lie on only when the modem 
... rec:eMd , ......... ,,_ 

dle-.puter. 
DTlt Is farad. The _,,,.._ 

wll -- dlM DTlt II m M 
al llmn. 
AUlO_ls_blN. 

Nao - .. dlalMd.. 

Macie• lo set fGr cam• 2 
when Switch 4 II OPEN and 

Ml r,.. - 4 when Swlldt 4 
.. CLOSU>. See .... followlns 
ch•"· 
Modem Is set far c:omtn I 

when Swilch 4 II OPEN and 
Mt rar comm J when Swltc:h 4 

Is CLOSED. See the W1owfns 
c:ha" . 
Modem II set ,,.. comm 2 

when Switch J Is OPl!N and 

set rnr camm I when S.-l!c:h J 

Is CLOSED. See the r0Dowin1 
d1an. 

Modem is set far comm • 
•hen Sori1ch J Is OPEN and 

let fnr comm J when S..-!1ch J 

Is CLOSED. See the rallowins 
chart. 

The roao.itnt chart proolda complete 1nrorma11on on c:omtn port sn· ....... 
Desired COlnm Switch 3 Switch 4 
Port Settlnr. Position PoslllOft 
Comm I CLOSED OPEN 
Con.n2 OPEN OPEN 
Comm, CLOSED CLOSED 
Comm• OPEN CLOSED 

The r-, deraull Malnp are In bold and are 1he proper sealnp r,.. 

- wllh - .a-.. l'lc8ll - the r~ ncepdon1: 

• Aato-Alllwer 

Swftch 2 c-'9 the --operation. In 1he OPEN pc11idon. 

die lllCIClelll II set ID •- llMI phone •-lcally. When die "'°" 
detn needs IO shire .... phone line wilh people. II ls prablbly better ID 

""" -·- orr by pullinl switch 2 CLOSED. If IM line is med 
ant, far dlll. die -a- should be lel't on. 

D111 and ... 
Position ol 
Swllch 1 
OPEN 

CLOSED 

•es•lt 

Mnctem ,.,11 au1,_.1inUy an· 

swer an lncontin1 calls. 

P.todem .;n ftC'l 1nt•-er incam­
lns c1lll unles1 commanded. 

ALL SWITCHES OPEN 

Switch 

I 

, 

• 

Switch 

' 

' 

Settlq 
OPEN 

CLOSED 

OPEN 
CLOSED 
OPEN 

CLOSED 

orEN 

CLOSED 

Se111111 
OPEN 

CLOSED 

OPEN 

CLOSED 

DftcrlpllOll 
DTlt .. noll rorced. DTR will 

lie on only "'- die modem 
hu receiftd the sip !ram 

IM COlllflUler • 
DTR II forced. The _,.aer 

will .- thM Mil ii on at 
•• times. 

Auto ans- Is enabled. 

Aulo ·-.. disabled. 
Modem II let fGr c- 1 
when Swilch 4 II OPEN and 

Mt for ~ 4 when S.-itch • 

II CLOSED. Sn die l0Uow1n1 

ch•"· 
Modem is HI ror comm I 

when Switch 4 Is OPEN and 
Ml for Camm J when Swilch • 

Is CLOSED. See Ille lollowin1 

chin. 
Modem ii. set for comm 2 
w1wn Switch 3 Is orEN >nd 

set fC!' comm l when S•-itch l 
II CLOSED. See die ra11owtn1 

chart. 

Mode• Is set !or comm • 
when Switch J II OPEN 1nd 
Pet foe comm J when Swilch 3' 

k CLOSED. See the lollowVtl 

chart. 

DescrlptlOft 
CarrieT de1ea flr"l""'ci, 10 CH• 

rier. Carrier clnea ,.;n be 1rue 

only when a valid carrier is de· 
tected by the rnndem. 

The modem keeps lhe carrier 

dn«t liSftlll on all of the lime. 
rather lhan renec:tin1 shelher 
the carrier k ac:tually "present. 
S•hch II 'hould be OPl!N e,.. 
Cef'I when the Hair Card 1• 
modem k !mulled in slot I of 

the 1111.f PC-XT. 
The Hair Card 24 modem can 

be used In slal I of 1he IBM 

PC:..XT. 
The lollowln1 chart prowidet c:ompleie 1nr-1ion on comm pon 

sealnp. 

Dnlretl c-,. S•ltch J Swllch' 
Port Setda1: Position Po11,1on 

Comm I CLOSED OrEN 
Comm 2 orEN OPEN 
Comm J CLOSED CLOSED 

Comm• OPEN CLOSED 

The ran.,.,, derauk ,.ttinr ire in hold and are 1he prorer seuinp for 

UH lrith most sofiWIN. Please nolle the followinl ltllCeptians: 

• AUTO-ANSWER 

$.-itch 2 c11n1rals dte au10-1nc-r oper11i<on. In the OPEN po<ition. 

lhe llM!d'"" ii set 10 ...-er 1he rhftfle 1u1nm>1ically. When lhe mo­

d"" nee.t. In 'hare Ille pho11e line •·ith re~le. ii is probably belier 10 

turn a•rtn·•n<wer nff ~ l"ntinJ s .. ·it<h 2 CLOSED. II the line ii used 

nnl• for da11. 1he au10-1nswer 'hould be lef1 on. 



Chapter 2 

Telephone lines In this country are generally of excellent quality and 
will readily transfer data with the use of a high quality modem. How­
ever, it should be noted that ALL 2400 baud modems can be ex­
pected to encounter data errors more frequently at 2400 bps than at 
1200 bps. The reason for this is that telephone lines are pushed to 
extreme limits at this speed. Do not be concerned that your modem is 
not operating correctly if errors are encountered. Set Chapter S for 
information on self-tests the 2400 Plus can perform to verify its opera­
tion. 

2. 7 Option Switches 

Z-6 

There are two sets of option switches on the 2400 Plus: Switch Box l 
with switches 1-1 through 1-10 and Switch Box 2 with switches 2-1 
throuch 2-10. The se11ln1 of these switches establishes the operating 
parameters of the modem whenever it is turned on. Some of these 
delault seuincs may be overridden by software or keyboard command. 
However, if a switch is chan11ed, you will need to reset the modem, 
using either the ATZ command or by momentarily disconnecting 
power. This causes the modem to reset and re-read the 1witches. If 
changes are made by command, the modem will reset to the default 
values established by the switches the next time the modem is 
repowered or reset. S11 Section 4.28 for additional Information on 
overridin1 option switches by command. 

It should not be necessary to make frequent chanaes to the switches. 
If you raced to change a switch, first disconnect the cables. With your 
fingers braced against the plastic endpiece, press your thumb aaalnst 
the metal case as shown. To replace the .cover, just snap it back Into 
place. 
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Installation 

CASE TOP REMOVAL - SNAP OFF AS SHOWN 

TOP 

BOTTOM 

The factory seuincs for the switches are defined in the followin& ta­
bles. Before using the modem, check to make sure that the switches 
con.f~rm to the factory settincs. Please note that we will refer to the 
pos111on of the 1witche1 as ON or OFF . 

S~tch Pack II has the same 1wltches as the Ven-Tel 1200 Plus. 
Swit~h Pac~ 12 ls u1ed for 1ynchronous operations and for controlling 
th~ 1ntemauonal features. Most asynchronous users will never need to 
ad1ust the1e settincs. 
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SWITCH PACK 11 

Switch 

1-1 

1-2 

1-3 

1-4 

1-5 

1-6 

1-7 

1-8 

1-9 

1-10 

* 

Factory 
Se1tin1 

OFF 

OFF 

ON 

OFF 

OFF 

OFF 

OFF 

ON 

ON 

ON 

Funcllon 

RS-232C Data Terminal Ready is not forced. 
The TR li&ht ts on only when the modem and 
the computer or terminal are on and con· 
nected. • 

Result codes are displayed tn English words. 

Result codes will be sent to your terminal or 
computer screen. 

Modem will echo characten while you are in 
the command mode so 1hat the commands you 
enler will be displayed on the screen. 

Modem is set to answer the phone automati­
cally. 

Carrier detect responds 10 carrier. The CD 
li&ht will come on only when a valid carrier Is 
detected by the modem. 

Not used. 

AT command set enabled. 

Data Set Ready slpal always on. 

Modem speaker will operate. 

This switch determines whether the 2400 Plus will respond to 
the dala terminal ready (DTR) slanal on the cable or whelher 
the modem will auume that the &ignal is always on. If your 
compu1er does not support the RS-232C DTR signal (Pin 20), 

· then Switch I should be put in 1he ON position. 

Installation 

.... NOTE: 1f a chan&e is made to an option switch, the modem 
must be reset with the ATZ command or by turning the power 
on and off. The reset is necessary to enable' any changes made 
to take place. Consult S~cllon 4.28 for further information 

about the option switches. 

SWITCH PACK 12 
Factory 

Switch Settln1 Function 

2-1 OFF Originate selection is the Bell 212-A standard 

at 1200 bps. • 

2-2 OFF Synchronous mode 2 disabled. 

2-3 OFF Synchronous m<lde 3 disabled. 

2-4 OFF External clock disabled. 

2-5 OFF Slave clock disabled. 

Switches 6. 7, 8, 9, and 10 are not used and should be left in the 

OFF position. 

* Switch 2-1 sets the Initial originate mode. The choice between 
the 212-A and V.22 11andards is significant only for lnterna· 
tional 1200 baud calls. All U.S. calls use the Bell 212-A stan­
dard: all European calls use V.22. The 2400 Plus will aulo­
matically connect with either a 1200 or 2400 baud modem: 
however, a connection between your modem and the remote 
modem will be faster if the swilch is set to the correct 1ype. 
Switch 2-1 deiermines the mode when the modem ts firs! 

powered up. 

2-9 



Side 1 General User Maintenance: 
Procedure to maintain a backup of the hard disk drive 

This backup procedure is similar for all MS-Dos Computers. It applies to most IBM, Compaq, ITS, 
Toshiba. and Zenith Computers. The files CHICDSIC.COM, FORMAT.COM, BACKUP.COM and 
RESTORE.COM can be found on most all versions of MS-Dos. On most MS-Dos computers with a hard 
disk, there will be a sub-directory with the MS-Dos files on it. If there is none, find the MS-Dos 
Diskettes. 

If you have never done a backup before, or if you are unsure of how many diskettes you will need, 
go to Section A (other side). Otherwise, proceed with Section B to backup the hard disk. 

Section B. 

To backup the hard disk, use the MS-Dos BACKUP.COM file. It is important to make a universal 
backup, which includes all of the sub-directories. It is possible to make different types of specific 
backups. These are explained in further detail in the MS-Dos Users Manual. However, we will 
proceed to do a complete, universal backup of all mes, in all sub-directories, to make sure all of the 
data on the hard disk properly stored. 

Type BACKUP C: A:/S 

This will backup all files, in all sub-directories, from hard disk drive C: to floppy drive A: The 
backup program will instruct you to insert backup disk 1 into floppy drive A: When it fills up this 
diskette, it will prompt you to remove that ~iskette, and insert backup diskette 2, and so on, until 
the backup is complete. 

After finishing the backup, store your backup diskettes in a secured place. When you backup 
again, you can use the same diskettes. Remember to have a few extra formatted diskettes in case you 
increase the amount of data on the hard disk and need more backup diskettes. 

Section c. 
If at any time the hard disk looses -all of its data. either by reformatting or by being replaced, 

use the MS-Dos "RESTORE.COM" file It is important to make a complete universal restore, that will 
include all files and all sub-directories. It is possible to make different types of specific restores. 
These are explained in the further detail in the MS-Dos Users Manual. However, we will proceed to 
do a complete, universal restoration of all files, in all sub-directories. to make sure all of the data 
Oil the backup diskettes is properly reloaded on the hard disk. 

Type RESTORE A: C:\•.• /S/P 

This will restore all files, in all sub-directories back to the hard disk. It will also prompt you 
if it finds a file with the same name Oil the hard disk with a message asking you if you would like to 
"Replace file with same name found on drive C:?" Always answer "No" to this question. This is to 
prevent you from replacing the boot files and Dos files that are already on the hard disk. 

After finishing the restore, store your backup diskettes back in their secured place. 

0--1 



Side 2 General User Maintenance: 
Procedure to maintain a backup of the hard disk drive 

Scs:flgn A. If you have never done a backup before, or if you are unsure of how many diskettes 
you will need. proceed with the following four steps .. Otherwise. ao to Section B. (other side). 

1. F"ust. you need to find out how much disk space is being used on the bard disk that needs to 
be backed up. To do tbis, use the MS-Dos CHICDSIC:coM command At the Dos prompt. type 
CBKDSK C:. Using the information given, do some subtraction: 

bytes total disk space 
- bytes available on disk 

Example: 21,329,083 
- 12,425,916 

bytes needed to be backed up 8,903,167 

2. To do an MS-Dos backup, you must have some blank, formatted diskettes. How many diskettes 
will you need to format? First. this depends on whether you will be backing up to a double­
density diskette drive, or a hip-capacity disk drive. It also depends on whether this drive is a 
3.5 inch or 5.25 inch disk aive. Use the following information to help you do your backup: 

Computer Diskette Qriye A. cgmmgnJy used fgr bag;kin1 up tg; 
Compaq Deskpro 286 • 5.25" High-Density 
Compaq Portable 5.25" Double-Density 

·mM PC, XT, PC/3270 5.25" Double-Density 
. 'mM AT, AT/3270 .. 5.25" High-DensiLy 

mM PS/2 3.5" Double-Density 
ITS,Omicron, and PC/XT Clones .5.2.S" Double-Density 

';,··"ITS 286 and 286/AT Clones • .5.2.S" High-Density 
··Toshiba Portables ~ . .S" Double-Density 

Zenith Z-159 .5.2.S" Double-Density 
Zenith Z-286 • .S .2.S" High-Density 

•• Note that some of these computers may have been ordered with only Double-Density drives in 
Drive A: If you can not format a High-Density diskette in this drive, then it is Double-Density. 

3. Now, use this table to determine how many diskettes you will need to do the backup: 

Ty.pc of diskette driye used· 
S.25 inch Double-Density 
.5.2.S inch High-Density 
3.S inch Double-Density 

Number of diskettes geedcd: 
3 diskettes per Meaabyte ( 1,000,000 bytes' ) 
l diskette per Megabyte ( 1,000,000 bytes ) 
1.5 diskettes per Meaabyte ( 1,000,000 bytes ) 

In the previous example we needed to backup 8,903,167 bytes of information. To be safe, round 
up to the nearest megabtye, which would be 9,000,000 bytes, or 9 megabytes. The number of 
diskettes needed to be used for the backup depends on the floppy diskette drive being used. 

type gf diskette driye used· 
S.2S inch Double-Density 
.5.2.S inch High-Density 
3.5 inch Double-Density 

Number pf djskctti:s needed tg bacJcuP 9 MBs: 
3 diskettes per MB, 3 x 9 • 27 
1 diskette per MB, 1 x 9 • 9 
1..5 diskettes per MB, 1.S x 9 • 13.S ( use 14 ) 

4. Now use the MS-Dos FORMAT.COM command, by typing FORMAT A:. After formatting your 
diskettes, go to Section B. (other side) to backup the hard disk. 



Cgmpyter Virus: 
Known as the -SRAIN• or -Pakistani• Virus. 
Found on IBM PC-DOS or MS-DOS computer operating systems. 
ymptgm1: 
•Changes volume label of disk ta •BRAIN•. However, this may not mean that the disk is infected. 

( See •Comments about the virus• below ). 
• Changes information an the baaf track, sector 00 of the disk and states the following "Welcome to the 

dungeon .... Lahore, Pakistan ••• (Pakistan telephone number) ••• call us for vaccination ••• •. 
• Damages certain track(•) on disks, causing disk l/O errors. 

.-
Virus Bemoyal prgcedyre: 
Preparation: 
• An IBM PC, XT or AT computer or compatible. 
• A disk utility, such as Norton Utilities. 
• A known, good, un-infected, write-protected copy of DOS - similar in version to the infected diskette. 

Examination: 
• Make sure the computer is started tram a cold start, powered off. Power the computer on and after it boats, load 

Norton Utilities as follows: • NU X: • The X: being the diskette drive letter that the infected diskette is in. 
You will be in the top level menu. 

• Choose F1 to • Change Selection •• 
• Choose F5 to • Select Disk Sector •. 
• Type • 00 • and press <Enter>. 

You will be· in the top level menu. 
• Choose F2 to • Explore Disk Information •. 
• Choose F5 to • Display or Change contents of seleded item •. 

You will be in Sector 00 in Boot Area in Hex Format. 
At this time, the BRAIN virus message • Welcome to the Dungeon ••• • will appear in the right column. 
•• If it is NOT there, the diskette is NOT INFECTED. However, change the volume label to something other than 

• BRAIN • to avoid confusion in the future. 
- It the • Welcome ••• • message IS there, the diskette IS INFECTED. Do the following: 

Vaccination: -
• Press the <Escape> key. 

You will be back in the menu• Explore Disk Information •. 
• At this time, remove the infected diskette from the drive, and insert the known, good, un-infected diskette into the drive. 
• Choose F5 to • Display or Change contents of selected item •. 

You will be in Sector 00 in Boot Area in Hex Formal 
At this time, the BRAIN virus message • Welcome to the Dung,.,,n ••• • SHOULD NOT appear in the right column. 

• Press the <Down-ArraW> key 17 times until the cursor is at OFFSET 408. ( OFFSET is shown in the upper right corner of 
the screen.) 

• Press the <Tab> key. 
• If it is a Capital • R ·, replace it with a lower case • r •. 

If it is a lower case • r •, replace it with a capitaJ • R •. 
Change this letter by typing in the new one. 

•Press the <Escape> key. 
You will be in a different menu • Save or Discard changes made to data •• 

• At this time, remove the good, un-infected diskette from the drive and insert the infected diskette. 
• Choose F1 to • Write the changed data, saving it on the disk •• 
• Press the <Escape> key. 
The computer virus has been removed. Change the volume label on the diskette to something other than • BRAIN •• using the 
DOS ·LABEL• Command. Also note that this virus has different strains, written by other programmers to make it more 
distructive and corrupt hard disk drives. This vaccination procedure may not work for all forms of the virus. 

Comments abgyt the yjrys: 
The virus stores itself on the boot track, sector 00 of a disk. When the DIRECTORY i:ommand is invoked, the virus loads 
itself into the computers memory, or RAM. From now on, whenever the DIRECTORY command is invoked, the virus 
;hanges the volume label on that disk. After 4 times, it installs the harmful virus, itself, on that disk and damages 
certain track(s) on the disk. Also note that there are other •strains• of the virus that may be more destructive. 





The Microsoft (IBM) Disk Operating System (MS-DOS). 

Section 1 • File Specification .......•.........•.......••......•...........•..•.•..............••••••................... 1 
d: filename.ext ' 

Section 2 • Directories .........................•.... ~: ......................................................................... 1 
Dir, Chdir, Mkdir, Rmdir, Path, Tree 

SecUon 3 - DOS Commands............................................................................................ 2 
Assign, Attrib, Backup, Chkdsk, Cls, Command, Comp, Copy, 
Ctty, Date, Delete, Diskcomp, Diskcopy, Erase, Exe2bin, Find, 
Format, Graftabl, Graphics, Join, Keybxx, Label, Mode, More, 
Print, Prompt, Recover, Rename, Restore, Seled, Set, Share, 
Sort, Subst, Sys, Time, Type, Ver, Verify, Vol 

Section 4 • Prepare the Fixed Disk.............................................................................. 7 
Refering to Disk Drives, Low-Level Formats, Dividing the 
Fixed Disk, Formatting the DOS Partition, Diskinit, Fdisk, 
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Sgs:tjon J. • DOS Cgmmand1 C Cgntjgpcd ) 

l: · CITY device-name - changes die scandard input and owput console to an auxiliary console. or rcsroaa die keyboard 
and SCleen as die srandanl input and OUlpll devices. 
Example: C'Ii'Y AUX Meaning DOS will use the AUX device for ils 1/0 operations. CTTY CON is the console. 

l2Aia - DA TE - Use to enrer or change the dare known ro DOS. 
DEL CDfT ffi) - DEL [d:][padl]fiJcname(.ext] • Deleres the specilied 6Je. 

Example: DEL A:FII.El.BAT Meaning delete Fil.El.BAT on drive A:. 
DIR lDjrectoryl - See Seclion Two ( 2 ). 
DISKCQMP - (d:]fpalh] DISKCOMP [d:[d:Ilf/11£181 • Compues die ccaf.enll of lbe ctiskene in the fine specified drive to 

die CODfCDll of the djslreae in tbe second drive. 
/1 - ro compare only die fin& side of the disJrrttes, even if lbe ctislreaa and driws are dual-sided. 
/8 - ro compare only 8 secrms per net. even if lbe firsl ctiskr#e contains 9/1.S sectors per lnCt. 
Example: DISKCOMP A: B: Meaninl compare tbe conrems of tbe disJreae in drive A: ro the disJceue in drive B: 

PISKCQPY • [d:][palb] DISKCOPY [d:[d:]]fll] - Copies the cmrm11 of the diskette in tbe somce drive to the diskete in the 
larget drive. The target ctisJceae is fcmnaaal if necessary. during die copy. 
Eumple: DISKCOPY A: B: Meaning copy die djsJmtte in drive A! to die ctisJrette in drive B: 

DISKJNII - See Secdon Four ( 4 ). 
EDLIN ( Line Editgr) - See Secdon Seven c 7 ). . -.. - . - - -
ERASE - ERASE [d:](parh] filename [.ext] • Emes die specified file. 

Example: ERASE A:FILE.BAT Malling erase &be file FILE.BAT in drive A: 
£XE2BIN • [d:][path]EXE.2BIN[d:]£palb]filename[.ext) [d:)[pada][tiJename[.mil - Changes .EXE ID .COM or .BIN filt& 
FPISK • See Section Four c 4 ). 
mil2 - [d:][path] FIND £JV]£1C]£/N] "suing" [(d:][padi) 51ename(.euJ-1 • Sends all lines from die speci6ed filenames that 

contain tbe specified suing to tbe srandanl output device. 
Example: FIND "LiUleron" BOOK. TXT Meaning display all lines from BOOK. TXT dial coarain the Siring "Littleton". 

FORMAT- [d:][path] FORMAT [d:](/S]f/l]fJ8]£1VlrJBU/4][/Q](/I')[/N] • fnjrialm lbe dist in die designa'«I or default 
drive ro a recording fonnat accepcabJe ro DOS; analyzes the enlire dist for any defecD.ve ncb; and paepaaes the disk 
ID accept DOS files by inidalizing tbe directory, File AlJocalion Table. and sysr.em loader. (Also see Section Four ( 4) ). 
IS - ro copy tbe operaling sysran files from die DOS ms1ceae in &be default drive to die new dist in &be following orda: 

mMBIO.COM. mMDOS.COM. and COMMAND.COM. 
/1 - ro formal a djs!g:ne fm- single-sided use regardless of tbe drive type. 
/8 - to format a disteae for 8 secroa per lnCt. ( Nonnally 9/1.S physical secrcn. ) 
N • ro give the disk a volmne Jabe1 to uniquely idenlify each dist. 
/B - ro fomw a disteae for 8 sectors per ll'aCk witb space alloc:ar.ed for IBMBIO.COM and mMDOS.COM files 
/4 - ro fomw a double-sided dislreae in a hip.capacity drive. CAtlnON ·don't use diem in regular drives. 
IQ - ( ARC Dos 3.1 ) to format 3..S " djskeues in dJe intemal 3 • .5" 6.oppy ctislcene drive. 
fr • ( mM Dos 3.3 ) number of nets OD dislreue 
IN • ( mM Dos 3.3 ) number of secun on disteae 
Example: FORMAT B:JS Meaning me disteae in drive B: is fonnaued with lbe sysran loader tiles. 
Example: FORMAT B:/Q ( In a c:Jono compura with ARC Dos 3.1 ) fonna 3..S" floppy in intanal 3..S" drive B: 
Example: FORMAT A: /N:9 tr:SO (In an IBM PS/l wi&b Das 3.3 ) fanDI& a 3..S" Double-Sided/Double-Density 

djskeae in a 1.44 MB intanal diskene drive A: 
GBAfIABL - [d:][parb]GRAFI'ABL ·I.aids a lal>le of additional cbaracll:r dma fm- coJor/papbics adapts inro memmy. 

Example: GRAFI' ABL Meaning 1be sysran now supparlS display of ASCD cbanctas 128 dlroup 25.S in the 
graphics mode aa the color/papbics adaplr:r. 
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GRAPHICS - [d:)[padl] GRAPHICS [&W= type][JR]f/BJ - Allows the contents of a graphics display sczeen to be printec 
an an mM Personal Computer Printer when using a coJcr I graphics moailar adapr.er. where: 
primer iype - COLOR! - mM Personal Compuu:r Colar Printer wilb black n'bbon 

COLOR4 - • • • • • RGB ( red. green. blue. black ) ribbon 
COLORS • • • • • • CMY ( cyan. magenta. yellow. black ) ribbon 
COMPACT· mM Pasoaal Campurer Compact Prima' . 
GRAPHICS • mM Pasoaal Gnpbics Printer ( defauk) 

flt· ID print black ( u seen an moaitm) and wbita (as seem on mmilor) 
/B • ID prim die background c:o1or ( anly far COLOM and COLORS ) 
Ezample: GRAPHICS COLORS /B /R Meaning load papbics support needed to prim the acreen conrems on a 

COLORS printer. lbe backgroand colon are primed and blaclc prints as blact and while as white. 
JQitl • [d:](padl] JOIN m: [d:](padl] JOIN d: d."'dilecr.ary gr [d:](padl] JOIN cl: ID - connec1S a drive ID a directory on 

anorber drive 10 produce a single direcrory SlnlCaire from type separare direamies. where: 
ID - to disconnect a join 
Example: JOIN A: C:\ DRIVEA Meaning join drive A lbe lbe padl C:\ DRIVEA. 

ICEYB11 • [d:](padl] { KEYBUK } er { KEYBGR ) ~ ( KEYBFR ) er { KEYBrr ) er { KEYBSP ) • Loads a keyboard 
program resident in ROM BIOS ID support non-U.S. English keyboards. The Din the command 1epiesents one of Ille 
five teyboanl programs provided on the DOS disJreN Each c:anmand increases the resident size of DOS in memory. 
KEYBUK • United Kingdom; KEYBGR ·Germany; ICEYBFR ·France; KEYBrr - Ilaly; ICEYBSP • Spain 

UBEL - [d:](path] LABEL [d:]( volmne label J - Allows you ID czeare. cbange er delete a volume label an a disk. 
Eumple: LABEL C:FIXEDISKC Meaning label die volume on drive C: 111 FIXEDISKC. 

MD or MKDIR CMekc Djrectmy) - See Section Two ( 2 ) • 
.MODE -The Mode command bas four ( 4 ) optiaas: 

Option 1 • [d:](path] MODE LPI'#[:][n][.[m][,p]] • Mode of operalion for 1be pinter. wbc:re: 
• - 1. 2. er 3 (printer number ) 
m - 6 er 8 (lines per inch vatical spacing) 
n • SO er 132 {cbaracun per line - C.P .L.) 
p • specifies conrinuous reuics on time-out c:rron 

Eumple: MODE LPT1:132.8 Meaning mode of printer 1 to 132 chars. per line & 8 lines per inch venical spacin1 
Option 2 • [d:](padi] MODE n er [d:][palb) MODE [n).m[.TJ • For switching Display Adapters. and seuing the 

display mode of the Color,Urapbics Monitor Adapler. wbere: 
n • 40. SO. BW40. BWSO. C040. C080. er MONO 
40 - sets the display widdl to 40 cbaracters per line { for Colcr,Urapbics Moniror Adapter) 
SO • lets the display widlb ID 80 cbaracters per line ( • ) 
BW40 - swiu:bcs the active display adaprer ID the Color/Gmpbics Maaitm Adapter &: secs the display mode to Black 

& Wbire {disables coler) widl 40 c:haractm per line 
BW80 - same as above widl 80 charac~ per line 
C040 - swiJches the active display adapt.er to dle Color/Graphics Monitor Adapter. enables color. &: sets die display 

widdl to 40 characters per line 
COSO - same as abo¥e wirb SO characters per line 
MONO - swirdles die acaive display adapter to tbe Monocbrane Display Adapt« ( always *> chars. per line) 
m - is R er L ( shift display right or left by 2 cbaract.ers ) 
T • ftlq1JeStS a test paamn used to align the display 

Bump.le: MODE SO. R. T Meaning set display 80 C.P .L.. shift 2 cbaracrers right. & display test pauem 
Opliaa 3 - [d:J[palh) MODE COMn[:]baud[.[parity][.[dalabits][.[sropbits][.P]]]] - For Asynchronous Communications 

Adapter. where: 
n • 1 or 2 ( COMl or COM2 ) 
baud - no. 150. 300. 600. 1200. 2400. 4800 or 9600 ( only first 2 characters are required ) 
parity - N { None ). 0 { Odd ). E (Even - default) 
dalabit.s - 7 or 8 
11Dpbits - 1 or 2 { if baud • 11 o. default • 2; olherwise default • 1 ) 
P - indicares die Adapter is being used for a serial inrerface prim.er _. 

Example: COM1:12. N. 8. 1. P Meaning set Asynchronous Communications Adapt.er 1to1200 baud ralC. no parity, 
8 dalabits. 1 SU>pbit. using a serial inrerface printer. . 

Option 4 • [d:][padl] MODE LPI'#[:]-COMn • To redUect paralleJ pint.er OUlput ID the Asynchronous 
Communicalions Adapt.er. wbc:re: 

# - 1, 2. or 3 (print.er number) 
n • 1 or 2 { COMl or COM2 ) 
Example: MODE LPTl:=COMl Meaning all parallel printing to LPTl will be redirected ID COMl. 
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m · [d:)[padl] MORE • Reads data from the standard input device. and sends one saeen of data to the standard output 
device. and then pauses with the message ·- More -". 
Example: MORE < TEST .ASM Meaning display the contents of the me TEST.ASM one screen at a time. 

fAIH • ( Search specified directory ) - See Section Two ( 2 ). 
f!Im - Cd:JCpatbJ PRlNT UD:deviceJUB:buffsizJ[JU:bmytickJrJM:mutickJ£1S:timesliceJ£/Q:qcumeJ vcumUP1 

[(d:][padl)[tilename][.ext] ... J - Prinll a queue (list) of data files on the prinra while ycu are doing other tasks. 
/D:device - specify the print device. ddau1t device is PRN. ( If specified. ID mu.u be first) · 
/B:buffsiz - set the size in byies of the inremal buffer. default is .S 12 byies. 
IQ:quesiz - specify bow many print files you can have in the queue. range is 1 ID 32 files, default is 10) 
/S:timeslicc • specify the time-slice value. range 1 ID 2S.S. default is 8 time slices. 
/U:busytict - specify number of clock licks that PRINT will wait for until the print device is available. default is 1. 
/M:maxtict - specify bow many clock ticks PRINT can have ID print characters. range is 1 ID 2S.S. default is 2. 
rr. set the tenninare mode. All queued mes are canceled from the print queue. If a file is currently being printed. 
pinting stopS. a cancelation message is printed, paper is advanced. and primer aJann sounds. 

IC - set the cancel mode - select which filc(s) ID cancel The preceding filename and all following filenames are 
canceled from the print queue until a IP is found on the command line. or until you press the Enr.er key. 

IP - set the print mode. The preceding filename and all following filenames are added ID the print queue until a /C is 
found on the command line. or until you press the Ent.er. 

Example: PRINT TEMPl. TST/C TEMP2. TSTIP Meaning remove the file TEMPl. TST from the print queue. and 
add TEMP2. TST to the print queue. 

PROMPT - PROMPT [ [prompt-text][ ... ] J - Sets a new DOS prompt, where prompt-text is in the fonn "Sc". where c is: 
b • the : characte d - dare 
e • the ESCape cbaracra g • the> chanct.er 
b • a backspace; the previous cbaractt.r is amcd l • the < character 
n - ddault drive lem:z' p - cmrenc clh'ec:lmy or default drive 
q - the• characu:r l • time 
v • version number _ - die CR LF sequence ( go to beginning of new line ) 
Example: PROMPT SPSG Meaning the prompt is current directory of the default drive plus the> characta. 
~ • [d:][palb] RECOVER [d:][parb] filename [.ext] or [d:][palb] RECOVER d: • Reco"Yen tiles from a disk 
tba&: tw a defective secror. You can recover the file that ccntains the bad sector (minus the data in the bad sectDr). 
Or. all the rue:S on· the disk can be recovered if the directary Im been damaged. 
Example: RECOVER A; MYPROG.TST Meaning recover the tile MYPROG.TST from drive A:. reading it secu:r­

by-sector, sldpping the bad secton. 
RENAME - REN [AME ] [d:][patb] filename[.e.xt] filename [.ext] - Changes the name of the file specified in the first 

paramett.r to the name and extension given in the second par.uneu:r. 
Example: RENA.ME B:MYPROG.TXT YOURPROG.TXT Meaning rename the file MYPROG.TXT as 

YOURPROG.TXT. 
RESIOB.E - [d:J[palh] RESTORE d: [d:][palh] filename[.ext][/S][/P] • Resuns cme or more backup files from a disk to 

another disk. 
IS - resiore all 6Ies in subdirect.cries in addition to the files in the specified directary. Includes all levels. 
IP - ro have RESTORE prompt you before restoring files that have changed since they were last backed up, or that are 

marbd read-only. You can then cboole to rcsmre the file or nor. 
Example: RESTORE A; C:\*.. IS Meaning resrore all files. including those in subdirectories. OD the backup 

djskem:s in drive A; to the fixed disk drive C: 
RP or RMJ)IR C Remoye PimCforY > • See Section Two ( 2 ). 
SELECT - [d:][path] SELECT :ax yy • Allows you to select the keyboard layout and the dale and time format. where: 

ux • specify countty code Countty Counary Code Keyboard Code 
yy • specify keyboard code United Stares 001 US 
The SELECT command uses the DISKCOPY command to France 033 FR 
make a copy of your DOS diskette. It also creates the Spain 034 SP 
followingrwo files on the copy of the DOS diskeae: Italy 039 IT 
• A CONFlG.SYS file with COUNTRY •command Unir.ed Kingdom 044 UK 
• An AUTOEXEC.BAT file with the KEYBxx command Oamany 049 GR 

s 
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M · SET [name-[parameter]] • 'Ibis command insens sainp inro the command proces.mr's environmenL A copy of, 
entire series of sainp in the environment is made available ID all commands and applic:acions. 
Eumple: SET PGMSs\LEVELl Meaning add the suing PGMS-UVELl ro the c:nvironmenL 

SHARE - [d:][palb] SHARE l'/F':filespace][JL:locts] - Loads suppon far file sharing, where: 
JF:filespre - aDocara file space in byra far the area med far m:ording the informadon DeC"essm y far file sharing. 

Eada open file ieqaires cbe lengdl of die full filename plus 11 bytes, default 2048 byres. 
11.:locts • allocares space far the number of locks you wmt, dcfaalt is 20 loc:ks. ·· 

.mBI • [d:](parb] SORT l'/Rl r/+n] • Reads dala from the Sllllldlld input device, DIS the dlla, lben writes the dm ro 
lbe samdard oarput device. where: · 
JR - son in revcne Older. 
/+n - start saning wilb column n. 'l'he n is an integer YaJue. default is column I, maximum son me is 63K. 
Eumple: SORT JR <UNSORT.TXT >SORT.TXT Meaning read the file UNSORT.TXT, son in revene order, and 

write rhe OUlpUl ro lbe file SORT.TXT. 
SUBSI - [d:][parb] SUBST er [d:][padl] SUBST d: d.-padl er [d:](palh] SUBST d: ID - Allows you to use a 

ctiffcrem dlive specifier ID refer ID anolber drive er plllb. 
ID - ID delete a substitution ( Eumple: SUBST G: ID Meaning mnove the subslitution far drive 0: ) 
Example: SUBST G: C:'REPORTS\Pll..ES Meaning sulcimte drive G far the pub C:'REPORTS\FILES. 

llS. • [d:][padl] SYS d: • Transfers die opaaling sysaan files IBMDOS.COM and IBMBIO.COM from the first drive 
specified ro the second drive specified. 
Eumple: A:SYS C: Meaning 11311Sfer the operaling sysaan files from drive A: ID drive C: 

IlME - TIME [bb:mm:[:ss[.u]Jl • Use ro enter er change lbe time known ID DOS. 
IRE - ( Dispaly directory paths ) - See Section Two ( 2 ). 
~ - TYPE [d:][padl] filename [.ext] - Displays the conrmts of the specified file on the standard ourput device. 

Eumple: TYPE B:MYFILE.ONE Meaning display the me MYFIL£.ONE on drive B: on die standard ourput device. 
yPISK • See Section Five ( S) ( Device• Vdisk.sys ). 
~ - VER - Displays die DOS vasian number dw you are worldng with on the display screen or ouq>ut device. 
VERJFY • VERlFY [ ON I OFF] - Verifies dial die dala wriu.c:n on a dist bas been ccxrectly recarded. 
~ • VOL [d:l • Displays rbe dist volume label of the specified dlive. 

6-10 
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m1 ro Pisk Drives 
DOS aaigns drive letters to the diskette and fixed ( 0r bard} disk drives. Typically, A and B for the floppy diskette 
drives. and C, D, and E for the fixed disks or other drives. · 

lbe Bmt Disk Fgnnat Pmq.dun; 
When replacing or refonnaaing a fixed dist, use the following proc:edmes in thia ontcr to ins&all DOS on lbe fixed dist : 
( 1 ) Low-Level Format ( Lowfotm, IBM AT Diagnosdcs, Compaq Diagnoslics} , 

( 2 } Creale a DOS Partition ( Fdist. Diskinit} 
. ( 3 } Formal lhe DOS Partition oa lhe fixed disk ( Forma&. Diskinit) 

( 4 } Copy DOS to a subdirectory named DOS ( Copy, Diskinil) 

C 1 l !nw-Leyel Fgnnats 
When replacing or reformaaing a fixed disk,~ fonnau:in1 it wilb DOS, it is a good idea to fll'Sl format the dist 

wilb a low-level fmmat program. Tbe low-level formal does a better job of flagging defective ll'aCb on the fixed dist than 
lhe DOS fonnaL It is recommendal at Ibis time to use: 

LOWCQRM • ( IBM PC, XT, 3270; Campaq Portable. Ponable Plus cl: Deskpro; 8088 cl: 8086 based Clones } -
Low-level fonnai program fer the 8088 and 8086 cpu based camput.ers • To access the program load the diskette 
containin1 the LOWFORM program in drive A: and at the A: prompt type: LOWFORM and press Enter. 1be program 
will at you for the desired Inter.leave to enttt for fonnaain1 the fixed dist. If you are unsure, use the default value of 6. 
Use the lab.le below for information on fixed disk interleave values: 

mterleav~ Disk: 
6 Common IBM 10 MB Miniscribe. almost all 10 MB fixed disks, most 20 MB fixed disks 
3 Seaple ( ST 22.S } 20 MB, IBM ( Westan Digital WD-25 } 20 MB, 20 MB Plus Hard Card 

mM AT ADVANCED DIAGNOSTICS· • (IBM' AT, AT 3270, XT 286, and 80286 based Clones) The IBM AT 
Advanced Diagnosacs Diskette has a low-level fixed disk fmmat oplion wilbin me section for teslin1 the fixed disk drive. Before nmning the tat be sme you know exac:dy what •type• of fixed disk you aie fmmaain1 and that it is comedy set 
in the IBM AT Setup program. also on lhe diagnostic diskrue.. It is also poaible ID manually flag defective tracks to be 
lacked out. ro see a list of the defective tracts. raDO\le die cover and look for a list written on lhe fixed disk. If you do 
not seleci any defective 113Cb, die format will usually Jock these areas OUl anyway. Use rbe table below for semn1 up 
the fixed disk drive typeS in the Semp progmm: 

Type: Dist: 
2 Common IBM 20 MB, CDI 20 MB, most 20 MB fixed disks 
20 Seagate ( ST 4038 } 30 MB, mau 30 MB fixed disks 

COMPAQ 286 PIAGNOSDCS • (Compaq Portable~ DI. DeskplO 286} The Compaq Diagnoslics have a 
low-level med dist fmmat program similar to the IBM AT Advanced Diagnostics wilbin lhe seclion for t.esdnl the fixed 
dist drive. There are two versions ol lbe diagnoslics. 1be first is DIAG286 to be used on most Deskpro 286 computers. 
To run die diagnostics, insert dle diagnc>sdc diskette into drive A: and at the A: prompt~ DIAG286. 'Ibe secmd is Diagnostics S.02 for the Portable U and ID. 'Ibis second diagnaslic should also be used oa a Compaq 286 widl a 40 MB fixed dist, Type 17. To nm this diapollic, boot die diskette in drive A: and lYJ* 'IEST. Alfa doing die low-level 
fonnat with this diagnostic, it is then necessuy to nm die program DISKJNIT. Do not nm FDISJC and FORMAT with a 40 MB hard dist. It is recommended to use the Compaq low-level diagnosric program beomse (1) it has been specially 
written for the Compaqs. and (2) tbe drive types are not eucdy lbe same as the IBM AT drive type& 

Type: Dist: 
17 Compaq 40 MB fixed dist .. 

·~· . .. ... . ..• . 
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8 
Scs:tjgp 4, • Prepare the Fjnd Djsk < Cgptinpcst > 

< 2 l Diyjdin& your Fixed Disk C Fdisk, l 
You can divide a fixed disk drive into 1, 2. 3, or4 secdons called "partilions". Panilions separate fixed disk space into 

individual area. To pepare your fixed disk for DOS, you awe a partition for DOS called a "DOS partition". To do this. 
you will use the fixed disk setup program supplied by DOS called FDISK. If you are using DOS as your only opeiating 
sySl.CDl, you only need one partition. If you are usine Compaq DOS 3.2 on a Compaq 286 with a fixed disk of 40 MB or 
more, than you will need to use the DISKINJT progmm to divide tbe fixed disk into two or more DOS partilions. DOS can 
llOl acceD much more than 30 MB per drive, and DISKINIT sepuares the DOS partilions into dift'eienl logical disk drives. 

C 3 l FgnnattiH the OOS Partition 
Wilh lhe DOS diskette in drive A:. type: FORMAT C:/S. 1bis will fomw your DOS partition and insrail lhe system 

files so tlw the DOS partition will booL 

C 4 l Omvin& OOS to the DOS Partition 
It is important to copy lhe DOS files to the fixed disk. Crease a Sllbdirectory called DOS and copy all the files from the 

DOS diskea.e into this subdirectory, DQl the mot djrectgey. by inserting your DOS diskette into Drive A: and typing: 
1. At the C: prompt type: MD\ DOS ( Cleare a subdirecrory called DOS. ) 
2. Type: COPY A:.•.• C:\OOS ( Copy DOS files into the DOS subdirectory. ) 
3. Repeat step 2 with lhe Supplemenml DOS diskette if available. 

oos f'qed Disk Fonnat Commands 

DISKINII • [d:][palh] DISKINIT • ( Compaq DOS 3.2 for Compaq 286 computers only ) Allows you to fonnat a fixed 
disk 40 MB or larger. ·nus command is found on Compaq DOS 3.2 and is used to give the fixed disk two or more DOS 
partitions. and access tltese separm.e DOS partitions as different drive leaers ( such as C and D ). 1bis command does 
the equivalent of steps 2, 3, and 4 of preparing the fixed disk. 
Example: DISKINIT Meaning load the program DISKINIT from the default drive, setup lhe DOS partitions, fonnat 
the DOS partitions, and copy DOS to a DOS subdirectory. ·- ·-

EWSK - [d:J[path] FDISK • allows you to (1) Crease a DOS partition, (2) Change an active partition, (3) Delete a DOS 
partition. (4) Display partition data, (S) Select the next fixed disk drive for partitioning if you have more than one. 
With die DOS djskrne in drive A! type: FDISK. You will next see an option menu listing these five choices. 
l. Creating a DOS Panition • Normally, use the entire disk for the DOS PanitiCll, ocherwise. consult the DOS Manual 
2. Changing the Active Panition • The fixed disk can have many partitiCllS, but only one can be "active". Use this 

option to select the one yoa want to be active. 
3. Deleting a DOS Panition • Use this to delete the DOS partition. 
4. Displaying Panition Infonnation • Display information that tells how the fixed disk is partitioned. 
5. Select the Next Fixed Disk Drive - To select a different fixed dist drive than C: 

FORMAI - [d:][path] FORMAT [d:]£/S]Ul][J8][/V]f/B]U41 - Iniriali?"eS the DOS partition in the fixed disk to a recording 
format acceptable to DOS; analyzes the disk for any defective tracks; and prepares the disk to accept DOS riles by 
initializing the directory. F11e Allocation Table, and system loader. (Also see Section Three ( 3) ). 
JS - to copy the operating system files from the DOS diskew: in die default drive to the fixed disk in the following 

arda: mMBIO.COM. IBMDOS.COM. and COMMMAND.COM. 
Example: A: FORMAT C:/S Meaning load the file FORMAT from drive A:. and format the logical fixed disk drive 

C: with the operating syst.em files. 

Replacin& a Pmyjous Version of DOS 
If you wish to replace a previous versiai of DOS with a later version of DOS, 3.1 er later, follow these steps: 

G-tz_ 

1. Boot with your new version of DOS. 
2. At the A; prompt type : SYS C: 
3. After you see the message "System Transfered", copy the COMMAND.COM to the root direcuxy of fixed disk 

by typing al the A: prompt : COPY A:.COMMAND.COM C:\ 
4. Copy all of the DOS files from your floppy disk in drive A; to the subdirectory of DOS in the fixed disk drive 

C: by typing : COPY A;•.• C:\OOS 
5. Repeat step 4 with the Supplcmenlal DOS diskeue if available. 



Scctlog $. - Configgratjog Files -
~ configuration file contains commands dW are used to configure your system. Each time you start DOS, DOS 

~hes the root directory of the drive it was staned from for the file named CONFIG.SYS. If the file CONFIG.SYS is 
found. DOS reads the rile and interprets the conunanm within the file. 

Creatin& a CONFJG,Sys file - to crwe a CONFIG.SYS File use an editor ( like EDLIN. See Seclion Seven ( 7 ) ). 
At the DOS prompt type : COPY CON CONFIG.SYS and press Ent.er. Type the •configuration commands" and press 
Ent.er after each one. When you have finished. press die F6 key and lhen Ent.er. Reboot the computer to activate the 
CONFIG.SYS file. , .. 

Confipatiop Commands 

BREAK CCopttpJ Break) - BREAK• [ON I OFF] - Allows you to insuuct DOS to check for a conttol break whenever a 
progJ2111 requests DOS to perform any functions. Default value is set at BREAK OFF. 
Example: BREAK • ON Meaning: DOS checks for Cttl-Breat whenever it is requt.Sted. BREAK • OFF Meaning 

DOS only checks for Clrl-Break during siandan1 input. outpui. print device. and awtiliary device operations. 
BIJFFERS - BUFFERS • x - Allows you to detmnine the number of disk buffers that DOS will allocate in memory 

when it srans, where: 
x - a number between 1and99. This is the number of dist buffers that DOS allocares in memcxy when it starts. 

The default value is 2, 3 for the mM AT, and this value remains in effect until DOS is restarr.ed with a different 
value specified in the configuration file. 

A disk buffer is a b.lcck of memory that DOS uses to hold dara being read from, or wriam to a dist. It is much fast.er 
for DOS to read dala Cran a buffer already in memory than reading dala from a dist. It is recommmded that fixed disks 
use a minimum of 3 buffers. dara bases between 10 and 20, and 10 to 2S for subdirectmies. 

COUNTRY - COUN1RY = m - Use to specify the date and time formal for a given country, w~-e: 
xxx - is a 3-digit international country code for the telephone sysrem, default is US country code of 001. 

pEyICE - DEVICE• [d:][padl] filename [.ext] - Allows you to specify the name of a tile conl3ining a device driver. 

9 

Srandard device drivers loaded by DOS support the samdard input, srandard oulplt, samdard print.er, diske.ae., and fixed 
dist devices. A clock driver is also loaded. You don't need any DEVICE• commands for DOS to suppon these devices. 

"-VICE• ANSLSYS - causes DOS to replace the saandard input and S1alldard oulpUl suppcn with ext.ended keyboard and 
a=i feazun::s. 

DEVICE• [d:][padl] VDISK.SYS [bbb][sss][ddd][/E[:mil - simularm a disk drive by ming a portion of your compucer's 
memory as me-storage medium. These simulaled disks are called •virmal disks". 
bbb - vinual disk size in K byteS, default is 64, range is 1 to amount of memcxy available 
sss - sector size in bytes, default is 128. allowable range is 128, 2S6. or 512. 
ddd - number of directory enaies (files) that the virtual disk can contain, default is 64, range is 2 to 512. 
/£ - a parameter that tells VDISK to use extended memory. which is only available on the IBM AT, at or above 1 MB. 
m · - lhe maximum number of sectors ( me of sss ). 
Example: DEVICE • VDISK.SYS 160 512 64 Meaning insrall a 160K-byte virtual disk wilh 512-byte sectors 
and 64 directCl:y entries. 

BJ1S. - FCBS • m, n - Allows you to specify the number of file conttol blocks that can be concmrendy open by DOS. 
m - IDtal number of files opened by FCBs that can be open at one time, default is 4, nmge is 1 to 2SS 
a - number of files opened by FCBs dw cannot be closed autmtatically by DOS if a prognm cries to have more than 

•m• files opened by FCBs at one time. 
Example: FCBS • 3,1 Meaning set the tolal number of FCB files that can be open at one time to 3, and the number 

protected from being closed to 1. 
~ - FILES • x - Allows you to specify the maximum number of file handles that can be open concurrently. 

x • number between 1 and 2SS. default is 8. However. the maximum number of files that a process can have open is 20. 
LASTPRM - LASTDRIVE • x - Set! the maximum number of drives that you may acces... where: 

x - any alphabetic character A through Z. It represents the last valid drive DOS may accept. default is E. 
Example: LASTDRIVE • P Meaning set the number of drives equal to 16. 

SHELL - SHELL• [d:)[padl] filename [.ext] - Allows you to specify lhe name and lccaDan of a top-level command 
proces.u that DOS initialization loads in place of COMMAND.COM. 



IO 
Scc:tjon fi. • Batsb Files 

Barch commands are DOS cormmmds lbat are c:auained in a specified file called a "batch" file. When you execute a 
balCh file. DOS executes tbe commands you include in tbe bar.ch file. 

[d:J[padl] tllename[.BAT) [parameras] 
A bar.ch file is a file containing one or more commands dial DOS executes one at a time. All barcb files must have the 

ext.ension .BAT. You can pass paramer.m (using replac:able paramcr.m) to tbe filemrrw:.BAT file when tbe file is executed. 
1bad'ore. me file can do similar wade wUb differmt da&a during each ~ 

CREATE A BATCH flI E by using the line edit.or, EDLIN ( See Secdoa Seven ( 7 ) ), or by using the COPY CON 
command directly from the SllDdard input device. To aearc a barcb file type: COPY CON filename.BAT and press~. 
Type the commands yon want to include in lbe bar.ch file and press Ema after each one. When done press F6 and then press 
Ema. To create a sample bascb file. type in the following: 

COPY CON TEST .BAT 
ECHO OFF ( suppresses prompt and c:anman<fs ) 
a.s c clears the acreen ) 
PATii C:\DOS (parb tocbect "dos" sub-clileCIDry far files) 
DA1E ( asts for Cllm'U dare) 
TIME (asks for c:mrent time ) 
PROMPI' SPSG ( gives prompt ) 
COMMAND (loads secaidary c:anmand processor) 
PROMPI' SPSG (gives pranpt c:orrectly after seamdary command processor is loaded) 
(Prm F6 and Euler) (ends and sa'VCS new barch file ) 

To execute this balCb file, type: TEST. 

EXEOJIE A BAICH FILE by typing the name of the bar.ch file at the DOS prompt and press Enter. To execute a 
ba&c:b file named TEST.BAT type: TEST and press En1er. You do not need to type the extension .BAT. 

TERMINATE A BATCH FU Eby typing Cul-Break. 
";' 

AIJmEXEC.BAT FUe 
Every lime you Slalt DOS, the c:onunand iroc:essm searches for a file named AUI'OEXEC.BAT in the root directory on 

the disk that DOS was started from. An AUI'OEXEC.BAT file is a special type of file dial is automatically executed when 
you SWt or restan DOS. 

BAICH FIL.ES WTili RErLACABLE PARAMETERS 
Within a bau:h file you can include "dummy" parameters that can be replaced by values supplied when the batch file 

exccuteS. For example, TEST.BAT contains: COPY 901. MAC 902. MAC 
TYPE 4'2. PRN 
TYPE~.BAT. 

The replacable par.unercrs ~. 9& 1, and 902 are replaced sequentially by the pammeters you supply when you execute the file. 
The %0 is always replaced by the drive specifier, if specified, and the filename of the bar.ch file. To execute the balch file 
with replacable paramelefS. type the bat.ch filename followed by the paramer.m you want sequentially subslimted for 90 l, 
Cli2, eu:. If you type: TEST A: PROGi B: PROG2, TEST is substituted for~. A: PROGi for %1, and B: PROG2 for 
Cli2. 1be result is the same if you typed: A> COPY A: PROO 1. MAC B: PROG2. MAC 

A> TYPE B: PROG2. PRN 
A> TYPE TEST. BAT 
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Sgs:tigg 6. • Batc;h FUo C Cogtjgucd l 

atch File Commands 

ECHQ • ECHO [ ON I OFF I message ] • Allows or inhibiu the screen display of DOS commands executed from a batch 
file. 11 does not interfere with messages poduccd while the commands are executing. 

Ewnple: ECHO OFF Rmults: A> ECHO OFF 
DIR A;/W Volume 011 drive A: bas DO ID 

Dlrecto17 of A:\ 

met.at nle2.ext 

3 me(s) 
A> 

nle3.ext 

.' 

Em · FOR 9& 9& variable IN ( set) DO command - Allows iteradve execution of DOS commands. 'Ibe "9& 9& variable" 
is sequentially set to each member of "set" and then the "command" is evaluated and execur.ed. If a member of "set" is an 
expres&on involving • and I or?. then the "'1 '1 variable" is set ID each mardling filename from disk. Pub names are 
allowed in "set". 
Example: FOR 9& 9& FIN ( PROOl.ASM PR002.ASM PR003.ASM) DO DIR '1 '1 F is the same as typing: 

DIR PROOl.ASM 
DIR PR002.ASM 
DIR PR003.ASM 

ml.IQ - GOTO : label • Transfers control to die line following die one containing the appropriare label A label is 
imated in a batch file as a colon ( : ) followed by the label name. 1be 001'0 label causes commands to be executed 
beginning with the line immediately aft.er: label. If :label is not defined. the current bar.ch file t.erminar.es with the 
message Label not found. A label in a bar.ch file is defined as a cbaraacr string where the (ll'St 8 characters are 
signific:anL 
Example: :LOOP 

GOTO LOOP 
Remlls: "Ibis batch file pmduces an indefinite sequence of looping. 

·IF [NOT] condition command • Allows conditional execution of DOS commands. where the conditional parameter is 
1 ) ERRORLEVEL number - true if the previous program bad an exit code of "number" or higher. 

Example: Fil.El 
-IF ERRORLEVEL 1 ECHO Fil.El FAILED 

Meaning aft.er the bar.ch file processed FII..Elcanplet.es its procesmng succcs.Uully, it seu the errorlevel to 0. If 
unsuccessfull, the e:rrorlevel is set to 1, the condition is true ct ECHO displays the message FILE! FAILED . 

( 2) stringl =- stting2 • aue when suingl and string2 are identical. 
Example: IF %1 - Fil.El ECHO Fil.El WAS FOUND Meaning when a batch file caitaining this command 

with Fil.El given as the '11 parameter would make the c:onditim true. 
( 3 ) EXIST [d:][patb] rtlename [.ext] • true if fiJmame is found in the specified direclDl')'. 

Example: IF EXIST FILEl GOTO ABC Meaning if Fil.El is found. the 001'0 ABC command is executed. 
( 4 ) The NOT condition is true if the condidm is false. 

PAUSE • PAUSE [remark] • Suspends system processing and displays the meaage Strike a key whe11 read1-
liM · REM [remark] • Displays remarks from widlin a balcb file. If ECHO Is OFF, lben they are not displayed. 
.sHIEI • SHIFT • Allows command lines to make use of more &ban 10 ( '10 - Cfi9 ) replacable paramer.cn. 

Example: ECHO %0 '11 .. 2 Resub: (with parameters FU.El FILE2 FU..E3 ) 
SHIFT FILEl FILE2 FILE3 
ECHO '10 .. 1 '12 FILE2 FILE3 
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Section 7. • The Linc F.djtor < EDLIN l 

You can use the Linc Ediur (EDLIN) to crease, change, and display source files or text mes. Source files are 
anauembled programs in source language format. Text files appear in legible format. ~ 

EmJti • [d:][padl] EDLIN [d:][padl] filename[.ext] rJB] - create. change, and display source or text mes, where: 
/B - if not specified, EDLIN will stop loading the file when the first Ctrl-Z ( end-of-file mart) is found. 

ml.IN Command Parametm 
line - Specify a line nwnber by one of the following parameters: 

1. Enter a decimal imeger from 1 -6SS29, line numbers mmt be separ3led by a comma or space. 
2. Enter a pound sign ( # ) to specify the line after the Jast line in memory. 
3. Enter a period ( • ) to specify the current line ( last change to the file ). 

n • Denotes when you must specify lines. 
Siring - Denotes when one c:r mere c:haractm to repescm text to be found. replaced, deleted. c:r to replace other texl 

EPLIN Commands 

A < Append Lines l - [n) A - Adm the specified number of lines from disk to die file being edited in memory. The lines 
ll'C added at the end of the cmrent lines in memory. It is only necessary if die file being edited is too large to fit in 
memory. 

CC Cgpy Lines l - [line],[line], linc [,count] C - Copies the lines in the specified range to the line number specified by 
Ibis lbin1 parameter. The new data is placed °ahead of the line that was specified in the third parameter. This third 
parameter is not optional. The operabon is repealed the number of times specified in "count". 
Example: l, S, 8C Meaning copy lines 1throughStoline8. Linc 8 becomes the cmrent line. ---·-

D l De!eu; Lines l - [line] [Jinc] D • Delctm a specified range of lines. ~ · · 
Ewnple: 3, 200 Meaning delete lines 3 through 20. Line 3 becomes the cmrent line. 

C Edit Line l - [line] • Allows you to edit a line of re.xt by entering the line number of the line to be edit.ed. 
Ewnple: 6 - Meaning edit line 6 
Function Key Options: Fl • Replace pevious line one c:haracter at a time 

F2 - Press F2 and then the character you wish to move the cursor to move to -4 
F3 · - Repeat the entire line from where the cursor is to the end of the line 

E C End Edit l - E - Ends EDLIN and saves the edited file.· 
I C Insert Lines l • [line] I - Insens lines of re.xt immediately before the specified line. When you create a new file, you 

must ema the Insert Lines command before re.xt can be inSt.rt.ed. 
• If you don't specify line, or if you specify line as a period ( • ), the insert is made immediately before the current lirie. -· ~~-. 
• If a line number already exists for the line specified, the new line is inserted before the old line. 
• During the insert mode. successive line numbers appear auranatically each time Enter is pressed. 
• You must press Ori-Break to discontinue the insert mode of opera&ioo. 
Example: 31 Meaning insen text before liDc 3, creating a new line 3, and more. wuil Ctrl-~reak is pressed. 

LC List Lines l - [linc] [.line] L - Display a specified range of lines. The current liDc remains unchanged. 
Example: L Meaning list all lines. starting 11 lines before and 11 lines after the current line 
Example: 3, 2SL Meaning list lines 3 through 2S 

M < Moye Woes l - [line].[line]JineM - Moves the range of lines specified by the first two line parameters ahead of the 
line specified in the third line parameter. 1be third parameter is not optional. 
Example: • +2S, lOOM Meaning move the data from the cmrent line plus 2S lines to line 100. 

P < bge l - [line] [.line] P • Lists the specified block of lines. 
0 C Ouir Edit l - Q - Quits the editing SCs.1ion without saving any changes you may have entered. When you type the 

letter Q, the following message appears: Abort edit (YIN)? 
R < Replace Text l - [line] [,line][?] R [string] [ <F6>suing] - Replaces all occurrences of the first suing in the specified 

range of lines with the second suing, where: 
? - to request a prompt OK? after each display of a modified line. 
Example: 1,7 Rand ( Then press F6 and type "or" ) Meaning replace all occurrences of "and" with "or" in lines 1 to 7. 

S C Search Text l • [line][,line][?] S [saing] - Searches a specified range of lines in order to locate a specified saing. 
Example: 1,7 Sand Meaning search for the first occurrence of "and" in the file. 

IC Iraosfer Lines l • [line] T: [d:] filename • Transfers (merges) the contents of a specified file into the file currently 
being edited. The filename contents are imened ahead of the line in the file being edited. 

W <Write Lines > - [n] W - Writes a specified number of lines to disk from the lines being edited in memory. Lines are ~ 
wriuen beginning with line number 1. Only meaningful if the file you are editing is too large to fit in memory. 



DOS VERSIONS 
11-14-87 AT 6: 40 a.a. Page 1 

MFG VER FILE RAHE SIZE DATE TIME 
---------- -------- ------------ ------ -------- -------
AT&T 2 .11 IBMBIO.COM 8,192 06-11-84 1:09pm 
AT&T 2.11 IBMDOS.COM 17,176 05-16-84 11:32am 
AT&T 2.11 COMMAND.COM 15,957 11-10-83 12:03pm 
AT&T 2.11 ANSI.SYS 2,504 06-11-84 1:05pm 

BASIC FOUR 3.1 IBMBIO.COM 8,268 01-08-86 1: 17am 
BASIC FOUR 3.1 IBMDOS.COM 27,760 05-14-85 12:02am 
BASIC FOUR 3.1 COMMAND.COM 23,210 05-14-85 12:02am 
BASIC FOUR 3.1 ANSI.SYS 3,986 04-26-85 1:16am 

COMPAQ 2. 11 IBMBIO.COM 5,120 05-03-84 12:pm 
COMPAQ 2.11 IBMDOS.COM 17,408 05-03-84 12:pm 

'COMPAQ 2. 11 COMMAND.COM 18,272 05-03-84 12:pm 
COMPAQ 2.11 ANSI.SYS 1,593 05-03-84 12:pm 
COMPAQ 2.12 IBMBIO.COM 5,120 01-01-80 12:pm 
COMPAQ 2.12 IBMDOS.COM 17,408 01-01-80 12:pm 
COMPAQ 2.12 COMMAND.COM 18,272 12-04-84 12:pm 
COMPAQ 2.12 ANSI.SYS 1,593 12-04-84 12:pm 
COMPAQ 3.1 IBMBIO.COM 9,728 12-17-85 12:pm 
COMPAQ 3.1 IBMDOS.COM 27,760 12-17-85 12:pm 
COMPAQ 3.1 COMMAND.COM 23,210 12-17-85 12:pm 
COMPAQ 3. 1 ANSI.SYS 1,593 12-17-85 12:pm 

IBM 1.1 IBMBIO.COM 1,920 05-07-82 12:pm 
IBM 1.1 IBMDOS.COM 6,400 05-07-82 12:pm 
IBM 1.1 COMMAND.COM 4,959 05-07-82 12:pm 
IBM 2.0 IBMBIO.COM 4,608 03-08-83 12:pm 
IBM 2.0 IBMDOS.COM 17,152 03-08-83 12:pm 
IBM 2.0 COMMAND.COM 17,664 03-08-83 12:pm 
IBM 2.0 ANSI.SYS 1,664 03-08-83 12:pm 
IBM 2.1 IBMBIO.COM 4,736 10-20-83 12:pm 
IBM 2.1 IBMDOS.COM 17,024 10-20-83 12:pm 
IBM 2.1 COMMAND.COM 17,792 10-20-83 12:pm 
IBM 2. 1 ANSI.SYS 1,664 10-20-83 12:pm 
IBM 3.0 IBMBIO. COM. 8,964 07-05-84 3:pm 
IBM 3.0 IBMDOS.COM 27,920 07-05-84 3:pm 
IBM 3.0 COMMAND.COM 22,042 08-14-84 8:am 
IBM 3.0 ANSI.SYS 1,641 08-14-84 8:am 
IBM 3.1 IBMBIO.COM 9,564 03-07-85 1:43pm 
IBM 3.1 IBMDOS.COM 27,760 03-07-85 1:43pm 
IBM 3.1 COMMAND.COM 23,210 03-07-85 1:43pm 
IBM 3.1 ANSI.SYS 1,651 03-07-85 1:43pm 
IBM 3.2 IBMBIO.COM 16'369 12-30-85 12:pm 
IBM 3.2 IBMDOS.COM 28,477 12-30-85 12:pm 
IBM 3.2 COMMAND.COM 23,791 12-30-85 12:pm 
IBM 3.2 ANSI.SYS 1,615 12-30-85 12:pm 
IBM 3.3 IBMBIO.COM 22100 3/18/87 12:pm 
IBM 3.3 IBMDOS.COM 30159 3/17/87 12:pm 
IBM 3.3 COMMAND.COM 25307 3/17/87 12:pm 
IBM 3.3 ANSI.COM 1678 3/17/87 12:pm 

VISUAL 2.11 IBMBIO.COM 4,843 07-03-84 3:00pm 
VISUAL 2.11 IBMDOS.COM 17,257 07-03-84 3:00pm G- 17 VISUAL 2.11 COMMAND.COM 18,000 07-03-84 3:00pm 
VISUAL 2.11 ANSI.SYS 1,581 07-03-84 3:00pm 
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