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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 Main system board failed (processor error).
101 * PS/2 - interrupt failure
] 102 BIOS ROM checksum error. (Try reseating the ROM chips!)
102 * PS/2 - timer failure
102 * PS/2 - real time clock 64 byte CMOS RAM 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 NMI 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/0 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 - DMA 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, VMB8086, Paging)

121 Unexpected hardware interrupts occurred.
121 * PS/2 - test hot reset of processor
131 Cassette wrap test failed.

131 * PS/2 - test DMA compatibility registers
132 * PS/2 - test DMA extended registers

133 * PS/2 - test DMA verify logic

134 * PS/2 - test DMA 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
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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 configuration 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/0 channel failed

PS/2 - base 64K on daughter card 2 card failed

PS/2 - base 64K on daughter card 1 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 +5v error

LR I I B 3 B B

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 DMA - 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.

PAGE Qu.~
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630
631
632
633
640
- 641
642
643
650
651
652
653
654
655
656
657
658
659
660

7xx
7xx
702
703
704
705
706
707

708

709
710
711
712
713

9xx
901
902
903
904
910
911
912
913
914
915
916
917
92x

10xx

1101
1101
1101
1102

LR N BE BE B N B K R B B B B S )

PS/2 - index stuck HI (drive A)

PS/2 - index stuck LO (drive A)

PS/2 - track 0 stuck off (drive A)
PS/2 - track 0 stuck on (drive A)

PS/2 - index stuck HI (drive B)

PS/2 - index stuck LO (drive B)

PS/2 - track 0 stuck off (drive B)
PS/2 - track 0 stuck on (drive B)

PS/2 - drive speed error

PS/2 - format failure

PS/2 - verify failure

PS/2 - read failure

PS/2 - write failure

PS/2 - controller error

PS/2 - drive failure

PS/2 - write protect stuck (protected)
PS/2 - change line stuck (changed)
PS/2 - write protect stuck (unprotected)
PS/2 - change line stuck (unchanged)

8087 math coprocessor
PS/2 - 80287 math co-processor

PAGE 00C

LA R B B I R E

PS/2
PS/2
Ps/2
PS/2
PS/2
P5/2
Ps/2
PS/2
PS/2
Ps/2
PS/2
Ps/2

Parallel

- 80387
- 80387
- 80387
- 80387
- 80387
- 80387
- 80387
- 80387
- 80387
- 80387
- 80387
- 80387

math
math
math

‘math

math
math
math
math
math
math
math
math

co-processor
co-processor
co-processor
co-processor
co-processor
co-processor
co-processor
co-processor
co-processor
co-processor
co-processor
co-processor

exception errors test
rounding test

arithmetic test 1

arithmetic test 2

arithmetic test 3 (80387 only)
combination test
integer/store test

equivalent expressions
exceptions (interrupts)

save state (FSAVE)

protected mode test

special test (voltage/temp sensitive)

printer adapter test failed.

Printer adapter DATA REGISTER LATCH error.
Printer adapter CONTROL REGISTER LATCH error.
Printer adapter register address decode error.
Printer adapter address decode error.

Status line(s) wrap connector error. (PN 8529228 ?)

Status line bit 7 wrap error.

Status line bit 7 wrap error.

Status line bit 6 wrap error.

Status line bit 5 wrap error.

Status line bit 4 wrap error.

Printer adapter interrupt wrap failed.
Unexpected printer adapter interrupt.
Feature register error. (Special card.)

Parallel printer adapter.

Asynchronous communications adapter test failed.

* PS/2 - 16550 ASYNC chip error
* PS/2 - POST error

- * 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

LR AR I R R R R R EE EE R

- * PS/2

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

3k ok o ok ok o ok ko o % % % %

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
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
8255
8255

communications adapter errors.
port B failure.
port A failure.

8255 port C failure.

8253 timer 1 did not reach terminal count.
8253 timer 1 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
8273

port A error.
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 Ready 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.

* ok ok * o+ * * #

Ps/2 -
Ps/2 -
PS/2
PS/2
PS/2
PS/2
PS/2
pPs/2 -

drive "x" verify failure

drive 'x  read failure
drive "x" write failure
l|x".

drive random read test error
"n_ 1t

"_n

drive "x" seek test error

controller failure
controller ECC test failure
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 1 error

PAGE 000.-
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18xx
1801
1810
1811
1812
. 1813
1814
1815
1816
1817
1818
1819
1820
1821

20xx
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
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I/0 Expansion unit errors.

- I/0 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
8251 Clear To
8251 Data Set
8251 Clear To
8251 hardware
8251 software
8251 software
8251 transmit

Ready failed to come on
Send not sensed

Ready stuck on

Send stuck on

reset failed

reset failed

"error reset" failed
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 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

tagt OUL -
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21xx Alternate BISYNC communications adapter errors
2110 8255 port A failure

2111 8255 port B failure

2112 8255 port C failure

2113 8253 timer 1 did not reach terminal count
2114 8253 timer 1 stuck on

2116 8253 timer 2 did not reach terminal count or
2117 8251 Data Set Ready failed to come on

2117 8251 Clear To Send not sensed

2118 8251 Data Set Ready stuck on

2119 8251 Clear To Send stuck on

2120 8251 hardware reset failed

2121 8251 software reset failed

2122 8251 software "error reset" failed

2123 8251 transmit ready did not come on

2124 8251 receive ready did not come on

2125 8251 could not force "overrun" error status
2126 Interrupt failure-no timer interrupt

2128 Interrupt failure-transmit, replace card or
2129  Interrupt failure-transmit, replace card
2130 Interrupt failure-receive, replace card or planar
2131 Interrupt failure-receive, replace card
2133 Ring Indicate stuck on

2134 Receive clock stuck on

2135 Transmit clock stuck on

2136 Test Indicate stuck on

2137 Ring Indicate stuck on

2138 Receive clock not on

2139 Transmit clock not on

2140 - Test Incicate not on

2142 Data Set Ready not on

2142 Carrier Detect not on

2143 Clear To Send not on

2144 Data Set Ready stuck on

2145 Carrier Detect stuck on

2146 Clear To Send stuck on

2147 Unexpected transmit interrupt

2148 Unexpected receive interrupt

2149 Transmit data did not equal receive data
2150 8251 detected overrun error

2151 Lost Data Set Ready during data wrap

2152 Receive timeout during data wrap

22XX Cluster adapter

23XX Plasma monitor adapter

24xx  Enhanced graphics adapter

2401 * PS/2 - planar video error

2402 * PS/2 - diagnostic video error

2601-2655 XT/370-M card (Note: P-Processor, M-Memory, EM-Emulator)
2657-2668 XT/370-M card

2672 XT/370-M card

2673-2674 XT/370-P card

2677-2680 XT/370-P card
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2681

XT/370-M card

2682-2694 XT/370-P card

2697
2698

XT/370-P card
XT/370 Diagnostic diskette error

2701-2703 XT/370-EM card

28xx

29XX

30xx -

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

31xx
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3115
3141
3142

32xx
35xx
3504
3508
3509

3540

3588

3278/79 emulation (unplug coax before running diagnostics!)

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 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 !!)

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 station emulation adapter
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- 36xx

38xx

39xx

44xx

45xx

56xx

71xx
7101
7102
7103
7104
7105
7106
7107
7108
7109
7111
7112
7114

76xx .

7601
7602
7603
7604

86xx
8601
8602
8603
8604

100xx
10001
10002
10003
10004
10006
10007
i0008
10009
10010
10011
10012
10013
10014

File: ERRCODES LIST A (USERDA) 4/13/88 15:29:06 V/80/691/30

Feature not installed
Device I/0 address switches set incorrectly

Diagnostic program failing (recreate Adapter Integrated Diagrostic

diskette on a blank diskette).

GPIB adapter

Data acquisition and control adapter

Professional graphics adapter

Display attachment unit and display

IEEE interface adapter card (IEEE-488)

Financial communications system

Voice communications adapter

I/0 control register

Instruction or external data memory
PC to VCA interrupt

Internal data memory

DMA

Internal registers
Interactive shared memory
VCA to PC interrupt

DC wrap

External analog wrap & tone output
Mic to spkr wrap
Telephone attach test

4216 Pageprinter

Printer
Printer
Printer
Printer

PS/2
PS/2
PS/2
PS/2

* % 3+ * *

PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2

LN R N B Bk I B N I I

adapter card error
adapter card error
error

cable error

PS/2 - mouse-related errors?

system board error or mouse error
user indicated mouse error

system board or mouse error
system board or mouse error

multiprotocol comm. adapter

can not detect presence of multi protocol comm. adapter
card selected feedback error

port 102H register test failure

port 103H register test failure

serial option can not be put to sleep

cable error

ASYNC IRQ3 error

ASYNC IRQ4 error

16550 ASYNC chip register failure

internal wrap test of 16550 modem control line failure
external wrap teést of 16550 modem control line failure
16550 transmit error

16550 receive error

PAGE 00C _

-1



File: ERicoDES LIST A (USERDA) 4/13/88 15:29:06 V/80/691/30
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10015
10016
10017
10018
10019
10026
10027
10028
10029
10030
10031
10032
10033
10034
10035
10035
10035
10035
10036
10036
10037
10037
10038
10039
10040
10041
10042
10044
10045
10046
10050

10051

10052
10053
10054
10055
10056
10057
10058
10059
10060
10061
10062
10063
10064
10101
10102
10103
10106
10108
10109
10010
10111
10113
10114
10115
10116

*
*
*
%
*
*
*
*
*
*
*
*
*
*

*

%*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%
*
*
%*
*
*
*
%*
*
*
*
*
*
*
*
%
*
*
*
*
*
*

PS/2
PS/2
PS/2
PS/2
PS/2

PS/2

PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2
PS/2

16550 receive error data not equal transmit data
16550 interrupt function error

16550 fails baud rate test

16550 interrupt driven receive external data wrap test failure
16550 FIFO

8255 port A error

8255 port B error

8255 port C error

8254 timer 0 error

8254 timer 1 error

8254 timer 2 error

BISYNC DSR response to DTR error

BISYNC CTS response to RTS error

8251 hardware reset test failed

8251 function error:

8251 internal software reset test failed

8251 error reset command failed

8251 can not detect overrun error

8251 status error:

8251 Tx ready error

8251 Rx ready error

BISYNC timer interrupt error

BISYNC transmit interrupt error

BISYNC receive interrupt error

stray IRQ3 error

stray IRQ4 error

BISYNC external wrap error

BISYNC data wrap error

BISYNC line status/condition error .
BISYNC time out error during data wrap test
8273 command acceptance or results ready time out error
8273 port A error

8273 port B error

SDLC modem status change logic error

SDLC timer interrupt (IRQ4) error

SDLC modem status change interrupt (IRQ4) error

'SDLC external wrap error

SDLC interrupt results error

SDLC data wrap error

SDLC transmit interrupt error

SDLC receive interrupt error

DMA channel 1 error (transmit)

DMA channel 1 error (receive)

8273 status detect failure

8273 error detect failure

can not detect presence of modem

card selected feedback error

port 102H register test failure

serial option can not be put to sleep

ASYNC IRQ3 error

ASYNC IRQ4 error

16450 ASYNC chip register failure

internal wrap test of 16450 modem control line failure
16450 transmit error

16450 receive error

16450 receive error data not equal transmit data
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 BCRVM1; many contributors since.
Contribution of other codes welcome in ERRCODES FORUM.






1B PC-1, PC-2 System Board Memory

BM PC-1(_16 K RAM Chips )

(,.'C-I System Board uses 16 K Ram Chips. Defective Ram Chips
- are usually displayed with an error during the POST ( Power-On-
Self-Test ). However, if there is a defective chip anywhere on the
system board, it may cause No Boot, No Beep, and No Video.
Error Codes: '
YZZ 201 (OldRomBios) Y =16 k bank in error
Z - Bit in error ( See chart below )

Situation Error Location
Y=Q0t3 Bank O
Yms4to?7 Bank 1
Y=8¢tB Bank 2
YsCtoF Bank 3

XYZZ 201 ( New Rom Bios) Y = 16 k bank in error
X = 64 k bank in error
Z - Bit in error

Situation Error Location
X =1 or more Add in memory board
X=0 System Board memory, with Y meaning:
Y=0te3 Bank O
Y=44¢t7 Bank 1
Y=8¢toB Bank 2
Y=CtoF Bank 3

Example: The darkened chip location on the diagram to the right would give

an error on the PC-1 in two different ways: “ C40 201 * with the 01d Rem

Bios, and " 0C40 201" with the New Rom Bios. The " 201 " indicates a
emory error, the * OC " indicates Bank 3, and the " 40 * indicates the

~—=tive chip is number 6, the 8th chip from the left side.
_ hat system board memory errors may display " Parity Check 1 =,

IBM PC-2 ( 64 K RAM Chips )

The PC-2 System Board uses 64 KB Ram Chips. Defective Ram Chips

are usually displayed with an error during the POST ( Power-On-

Self-Test ). The exception to this would be an error in Bank 0, the

first 64 KB of memory, which may cause No Boot, No Beep, No Video.
Error Codes:

XY2Z 201 (New Rom Bios) X - 64 k bank in error

Z = Bit in error ( See chart below )
Y - anything ( not used )
Situation Error Location
X=0 Bank O
X=1 Bank 1
X=2 Bank 2
X=3Z Bank 3

X = 4 or more Add in memory board
Example: The darkened chip location to the right would give an error
on the PC=2 as “ 3040 201 “. The " 201 " indicates a memory error
the “ 3  indicates that the defective chip is on Bank 3,and the "40 "
indicates that the defective chip is #6 , the 8th chip from the left side.
Note that system board memory errors may display * Parity Check 1 =,

""" Memory Error Location Chart ""I[
¢

)

Bitinerror 00 01 02 04 08 10 20 40 80
Chiplocation P 0 1 2 3 4 S 6 7

64 KB Block of Ram in error 0 1 2 ,ete.
64 KB Block of Ram 1st 2nd 3rd, ete.

System R
Board Label :;;5[5.,,."7,
teses [ [3iilZiERzem
Bank #
Memory 1 | Bank 1
Banks 1 | Bank 2
{]Bank 3
00 Of 02 04 08 10 20 40 80 - - Bit
E01 2 335 6|7 |Bank 0
eand bemed bt b vt Sl e
—_-——F P ——
EO 111211314 SE?Bankl
—
EoTzz 4|ls s?amkz
[e—— pe— ma— ﬂ
Pllof{1||2]{3]]«]ls 7|Bank 3
e h— h— 4

01d Rom Bios
C40 201

New Rom Bios
0C40 201

System
Board Label
64/256

|

Memory
Banks

L1

0o o1
Eo
Pllo
Pllo
e l[o
L

N .
o/
'S

o

EXl-~][~]=]

Lml“‘]I“]I « |

- = Bit
Bank 0

Bank

Bank 2

Bank 3

()~ ~]8




Te: niques fo- troubleshooting memory errors - 1BH PC, XT, AT~ -#G3ss

Memory_Configuration
® The individual ram chip is referred to as a bit by the computer and displayed as a two-digit number in 8088/8086 based
computers ( IBM PC, XT ), and a four-digit number in 80286 based computers ( IBM AT ). The type and speed of the chips
is usually written on the chip. The most commen types are usually 16, 64, 128, and 256 KB ram chips. The speec
measured in nanoseconds, usually 200, 150, or 120 nanoseconds. For example, the number * MCM6665AP20 " wi -.
on a chip means that it is a 64 KB ram chip, and the speed is 200 Nanoseconds. The ram chip should also have a marki&,
or notch on it to show where pin 1 is, so that it can be aligned in pin 1 of the socket when it is installed.

® Memory Banks are usually arranged in the IBM PC, XT and most Ram chips in a 9 chip bank are logically
8088/8086 based computers as 8 or 9 chips each. The 9 chip bank  ( Maybe not physically ) arranged in this order:
has a Parity chip, and it is the most common type found. The first B E' D B E] E, E]

chip in this bank is the Parity chip, followed by 0, 1,2, 3, 4,5, 6,

and 7.

. Ram chips in an 18 chip bank are logically
® Memory Banks are usually arranged in the IBM AT and most 80286  ( aybe not physically ) arranged in this order:

based computers as 18 chips each. Each group of 9 chips has one P

parity chip. The first chip in this bank is Parity Low, followed by O, BD E] BBB B
1,2,3,4,5,6,7 and then Parity High, followed by 8, 9, 10, 11,

12,13, 14, and 15. BB@BEI

Memory Errors - Techniques

® Always check the swiches, jumpers, IBM AT Setup program or expanded memory program that may effect memory.

® On IBM and most MS-Dos compatible computers, memory errors will be displayed as a Memory Location Error. It

is important to note exactly what this error is to troubleshoot the defective chip. These memory location errors are

usually in the format of ( 1 ) 64KB Block of Memory location, and ( 2 ) Bit Address location. ‘

® If you suspect that the defective ram chip is soldered into the board, replace the entire memory board. In the field, only

work on memory chips that are seated in a chip socket.

® Remove the entire bank of ram chips and reseat them. Check for bent pins. Remember to reseat the chips properly.

©® Check to see if the chips have any corosion on the pins. This happens usually to older computers. The pins should be

silver or gold, not black, multi-colored, or copper—colored. If the pins are discolored you can clean them off easily with a

pencil eraser or a file. Corosion causes poor contact and can be responsible for intermittent memory errors. 4

® Parity Check 1 indicates an error on the system board.

® Parity Check 2 indicates an error on an expansion memory board. ( This can be any expansion board with memory on\x,
including the IBM Color Graphics Adapter, the IBM EGA, the IBM Token Ring Network Adapter, etc...)

1. The Parity Check error may occur due to a software problem. Notably, ram=-resident software such as " SideKick "
caused parity check errors with older versions of “ Lotus 1-2-3 “. If you are unable to find a hardware error, use
your DOS to boot the system and check to see if the problem recurrs. If it does not, there may be something in the
CONFIG.SYS or AUTOEXEC.BAT files that is causing the software to crash.

2. Occassoior.illy, when the Parity Check error message is displayed, the actual memory location error may have been
displayed for just one second. Make note of this error.

® All of the chips on individual banks of ram on expansion boards should be at the same Nanosecond speed. This is very
important. If a bank of ram chips on an expansion memory board has two or more different speed chips on the same bank,
it can cause very intermittent and strange errors ( such as infrequent garbage being printed in.a long report ). On some
boards, such as the older Quadbaords, it is best that all the chips on the entire board be the same speed.

® When in doubt, replace the entire bank. (Don't forget to find out which chip is actually defective and dispose of it. )

® When you know which bank has the defective chip, but not the bit location, it is most efficient to troubleshoot the

bank by replacing the bank 3 chips at a time.

® Often, 3 memory error will signify a chip that is not defective, but another chip on the bank, usually one that is right
next to it. This is most common on memory expansion boards. If this is the case, replace 3 chips on the bank, the ones
befoere, at, and after the memory location error.

® If the power supply is good and the error is No Beep, No Boot, and No Video, the problem may be a defective ram chip
in the first bank of memroy. Replacing all the chips in the first bank of ram may solve the problem. (Don't forget to
find out which chip is actually defective and dispose of it. )

® If the parity chip is defective, it may cause difficulties in finding its location, such as an incorrect bit error in the
bank, changing bit errors from time to time, etc. If the parity chip is bad, and another chip in the bank is also

defective, it may stay hidden, until the other chip is replaced.

® If a system does not count up its ‘ull memory, and the memory configuration is correct, there may be a defective ~t~
in the first ram bank that is not being counted.
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KEY  @- Jumper open
EoN 5 Jumper closed

~J O oFf
1BM PC Memory
Switch 1 Switch 2
34 12345678
16
34 1 2345678 '
32
34 1234 S678
48
34 12345678
| 64
34 12345678
CI1 128
34 12345678
ms 192
34 12345678
o . 256
34 12345678
(| 320
34 12345678
c 334
34 12345678 :
| 448
34 12345678
| 512
34 12345678
o 576
34 12345678
jmn 640 .
Display Adapter
Switch 1-
56
IO Monochrome Adapter
Color Graphics 80 x 25
Color Graphics 40 x 25
Enhanced Graphics Adapter
. or 3270 Display Adapter
Math Coprocessor
2 .
[OJ 8087 installed
no 8087
Diskette Drives
1 78
No Drives
(] 1 Drive
O 2 Drives
O 3 Drives
O [T 40rives

IBM PC System Board g SN

Cassette Tape Drive Connector Keyboard Connaginr

(Back of PC) !
........... o < ' T Math Coproces s
T 8087 chip (optional)
Expansion - Power Supply
Slots Connector
(8Bit) 8088 CPU Chip
..... : ': e Switch
System g g 5 ; wfc 2
Board Label x i Cassette — Switch 1
16/64 or % :::|_Basic Rom —= Rom Bios
64/256 RSN ORI .
.................... chlp ( U33 )
Memory :
Banks ;
| ___Q_m ---------- & -t
Speaker Connector = "~ (Front of PC)

The 1BM PC System Board has the followin features:
S 8 Bit Expansion Slots ( J1, J2, J3,J4, J5)
4 Banks with 9 chips each of System Board Memory
1 8088 CPU Chip
A socket for an 8087 Math Coprocessor
Connectors for Kegboard Cassette Tape Drive, Power Supply & Sg
2 Switch Blocks -
4 Cassette Basic Rom Chips :
1 IBM ROM BIOS Chip (U33)

The IBM PC has two revisions of system boards. From the outside without
removing the cover, a letter " B " stamped on the back of the chasis indicates
that the PC is a PC-2, if missing, it is probably a PC-1. Also, the PC-1 came
with only two chasis screws, and the PC-2 has five chasis screws.

Note System Board Label printed on the board:

e ————————————————ee—
1. PC-1 is the first board released in 1981.
A. System Board Label is marked "16/64",

B. IR uses only 16KB Ram Chips for memory-
C. Rtusually has the O1d Rom Bios. ( See below )

2. PC-2 is the most common system board released in 1983.
. A. System Board Label is marked “64/256".
B. It uses 64KB Ram Chips for memory.
C. It usually has the New Rom Bios. ( See Below )

The IBM PC has two revisions of ROM BIOS Chips:

1. Old RomBios = 1981 PN* 5700671 10/19/81
Can access a maximum of 576 KB memory.
Can not access a hard disk drive.
Can not use the IBM Enhanced Graphics Adapter. :

2. New Rom Bios - 1982 PN® 5101476 10/27/82 <.
Can access a maximum of 6§40 KB memory. b
Can access a hard disk drive. N~
Can use the IBM Enhanced Graphics Adapter.



KEY  g. Jumper open
EION  a- Jumper closed
OFF

IBM XT Memory

XT-1 64/256 Board
Switch 1

IO 256 & above

IBM XT Memory
XT-2 256/640 Board

Switch 1
34

256
34

3 s12
34

13 640

Display Adapter
Switch 1

S6
[T7 Monochrome Adapter

EXJ Color Graphics 80 x 25
I Color Graphics 40 x 25

Enhanced Graphics Adapter
or 3270 Display Adapter

Math Coprocessor
Switch 1
2

[0 8087 installed
no 8087

Diskette Drives
Switech 1
78

No Drives
1 Drive
2 Drives
3 Drives

[T 4 Drives

ao0oooo-

The IBM XT has two revisions of system boards.
Note System Board Label printed on board.

IBM XT System Board ki

( Back of XT) r—-— Keyboard Connector
Math Coprocessor
8087 chip (optional)
. Power Supply
Expansion -
Slots | Connector
: b 8088 CPU Chip
i e Basic Rom
System - o b Chip
Board Label | jx: :} b Rom Biios
64/256or | I3 Chip (U18)
256/640 x: — Switch 1
Memory | Ram Decoder Chips:
Banks
e piiiiiiiiiiiiiiion Ud4 ( XT-1 and 2)
1] Bank 3 :D;T;Z;i;f;?;ijij— U84 (XT-2 only )
g DY DRt — M |
Speaker ] (Front of XT)
Connector

The IBM XT System Board has the following features:

8 8 Bit Expansion Slots ( J1, J2, J3, J4, JS, J6, J7, J8)
4 Banks with 9 chips each of System Board Mernorq

1 8088 CPU Chip -
A socket for an 8087 Math Coprocessor
Connectors for Keyboard, Power Supply & Speaker
1 Switch Block

1 Basic Rom Chip

1 IBM Rom Bios Chip (U47 )

1. XT=1 is the most common system board released in 1982.
A. System Board Label is marked "64/256".
B. It uses 64KB Ram Chips for system board memory.
C. It uses one ram decoder chip in socket U44.

2. XT=2 is the most recent version of the system board released in 1986.
A. System Board Label is marked “256/640".
B. It uses 256KB Ram Chips in the first two ram banks, and 64KB
Ram Chips in the last two ram banks for system board memory.
C. It uses two ram decoder chips in sockets U44 and U84,

The IBM XT Rom Bios Chip:

Rom Bios =-1981,1983 PN® 1501512 11/08/82
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 IBMXT-1. XT-2 Sy
IBM XT-1 (64 K RAM Chip_s_l

.The XT=1 System Board uses 64 K Ram Chips. Defective Ram Chips

are usuaily displayed with an error during the POST ( Power-On-
Self-Test ). The exception to this would be an error in Bank O, the
first 64 KB of memory, which may cause No Boot, No Beep, No Video.

Error Codes: X - 64 K Bank in error
XYAAA ZZ 201 Y, A -anything ( not used )
Z - Bit in error ( See chart below )
Situation o Location
X=0 . Bank O
X=1 . Bank 1
X=2 Bank 2 >

X=3 Bank 3
X =4 or more Add in memory board

]
Example: The darkened chip location te the right would give an erroron .
the XT-1 as " 30000 40 201 . The "201 * indicates a memory error,  |P

the “ 3 * indicates that the defective chip is on bank 3,andthe "40 -
indicates that the defective chip is 6 , the 8th chip from the left.
Note that system board memory errors may display “ Parity Check 1 ~.

IBM XT-2 (64 and 256 K RAM Chips )

The XT=2 System Board uses 64 KB and 256 KB Ram Chips. Banks Q
and 1 contain 256 KB Ram Chips, and Banks 2 and 3 contain 64 KB
Ram chips. Defective Ram Chips are usually displayed with an error
during the POST ( Power-On=-Seif-Test ). The exception to this
would be an error in Bank O, the first 256 KB of memory, which may
cause No Boot, No Beep, and No Video.

Error Cades: X - 64 K Bank in error

XYAAA 22 201 Y, A =anything ( not used )
Z - Bit in error ( See chart below
Situation Location :
X=0,1,2,3 Bank O
X=4,5,6,7 Bank 1
X=g Bank 2
X=9 Bank 3

Example: The darkened chip Tocation to the right would give an error on

the XT=2 as “ 90000 40 201 . The “ 201 " indicates a memory error,

the " 9 " indicates that the defective chip is on Bank 3,and the "40 ~
indicates that the defective chip is ®6 , the 8th chip from the left.
Note that system board memory errors may display * Parity Check 1 .

[l ™Memory Error Location Chart il
Bitinerror Q0 O1 02 04 08 10 20 40 80
Chiplocation P 0 1 2 3 4 S5 ¢ 7

64 KB Block of Ram in error O 1 2, ete.
64 KB Block of Ram 1st 2nd 3rd, ete.

M

System
Board Labe!l
64/256

CRX/%NXCPON
. .

Ly
.
ale

........

Memory

Banks

N

Q
o
e

.......

= =1 -1[-18

Lellello][<]

Board Label

System
256/640 {

TAN/XNCPY

08 10 20
aRE
QRE
ORE
]
40 201

.
et
.....

Memory

Banks

»H
o

-1 1C=]

L~~~ ~]

\r—"-\

00 01 02 04 08 10
PlIO][1|I2 3:4]
p oEz 3|[4]
PllOJI1 ]I 2113]]4
o ][o|[+1[2][=][+
et bt nd bd bnnd bannad

90000 40 201
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doy @ I - Jumper apen 64/250 K5 Cﬁﬂ Card e
N E - Jumper closed 64/236 KB Nemory Card
4 ,fil
‘he IBM 64/256 Memory Card uses 64 KB ram chips.
it can increase system memory in 64 KB increments by accessing
1 or more of the 4 banks of memery on theboard. = F———a—pm—mmmm—m——m-—mm—m—m—m—m—————
Switeh 1

Switch Setiings

Starting

Address
1234

EECE 64

Banks

installed
678

4 Banks

Memory Errors:

¢ IBM 64/256 KB Memory Card has memory chips arranged
differently from most PC expansion boards. Note the layout of
ram banks to the right. The error code for a defective ram chip

will be unique to the system it is in: PC-1, PC-2, or XT-1.

Example: The darkened chip to the right, if defective, would
give different memory errors depending on which system it
is installed in.

System Error Code
PC-1 4040 201
PC-2 7040 201
XT-1 70000 40 201

Differences in the Error Codes:

The PC-1 with a fully populated system board is still enly
using 16 KB ram chips and can only have a total of 64 KB
memory, one block, the first block, of 64 KB memory known
as Bank 0. The memory on the 64/256 Memory Card then is
counted in its 64KB ram banks as banks 1, 2, 3 and 4.

The PC-2 and XT-1 with a fully populated system board uses

Lallw]l ~]g

ank 4
B t{iiP {0 Bank 1
El a|[e ][0
E 7\[# ][0
I System Type Errcr Code:
PC-1 4040 201
pPCc-2 7040 201
XT-1

70000 40 201

""" Memory Error Location Chart "”"
Bitinerror 00 01 02 04 08 10 20 40 80
Chiplocation P 0 1 2 3 4 S 6 7

64 KB Block of Ram inerror O 1 2 ,ete.
64 KB Block of Ram 1st 2nd 3rd, etc.

Note that expansion memory board errors may display the
message " Parity Check 2 ~.

Note: The example is for fully populated memory on the
system board with this as the first memory board.

64 KB ram chips and has a total of 256 KB memory, using banks

0,1,2and 3. Therefore, the memory on the 64/256 Memory

Card is then counted as banks 4,5, 6 and 7.

The XT-2 ( and most clone boards ) are not mentioned because

they already contain a total of 640 KB memory. This is the
wximum amount of Conventional Dos Base Memory, the only
~ind that the 64/256 KB Memory Card can contain.



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

IBM ENHANCED XT

Enhanced PC/XT Keybd.

Enhanced Sys. Bd. XT

Enhanced 3.5 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

20MB Fixed Disk Drive Adapter

05-19-87

1390250
6489906
6450258
6450325
6450326
6450327
6447051
6489919

SYITCH SETTIRGS XT
SYSTEN BOARD

SWITCH BLOCX 1

1 OFF-KORM ON-AUTOPOST
2 OFF-8@87 ON-NO 8087

PC XT With 256/840K System Board (Note 1)

System Board

Total Memory Switch Settings
{Note 2)
12345678
Ré 256K iﬁTT'i*t
B , 512K *w lT""
B 3 576K '.iTl L2 2 2 4
Switch LJ 13? 640K liaf ¥ Al

Note 1: The system board's identilier is

Jocated on its left edge.

Note 2: Memory adapters are not supported

on 256/640K system boards.

Size Fixed Disk Drive C Drive D
Drive Type
Switches
Type 2 12 34
PCO40017 1 11
20MB Tyoe 13 12 34
ype
Pe 522 l L
12 34
Tree 18 1 Tl
Note: Types 2. 13, and 16 have the type marked on the
label on top of the drive.

Twr;: \

ombh 4 ™

IREN

S-6

N0 monrtor oR ESA
40X25 COLOR

80X25 COLOR
NONOCHROME /MORE
THAN OHE MONITOR

1 FLOPPY
2 FLOPPY
3 FLUPPY
4 FLOPPY

15 0 -
1 ¢ M

Any questions oT
updates call
Harry Goepel

N
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ALL PC & XT<

™ IBM SYSTEM BOARD SWITCH SETTINGS ®
L~ ]

(X) = ON

(=) = OFF

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

X1 Xowun

|
|
X IR XX XX XX XXX XP

XXX XN

EXRX XX 1 XX

[
XXX

I XXX NHENW

U i A |

l><><><><><><><><><><><-hg
[\S)

KX

o)
~
[0

16KB

32KB

48KB

64KB

96KB
128KB
160KB
192KB
224KB
256KB
288KB
320KB
352KB
384KB
416KB
448KB
480KB
512KB
544KB
576KB
608KB
640KB

I R e e Y
LI I I | |
I I | |
LI R I | !

16/64K AND 64K SYSTEM BD SETTINGS

switch 1
1-7-8 X XX 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

>

(- |

NO MONITOR

40X25 COLOR

80X25 COLOR
MONOCHROME OR MORE
THAN ONE MONITOR.

SWITCH SETTINGS XT

SYSTEM BOARD

SWITCH BLOCK 1

X

[ |

[ -
o

XX
11 XX

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

128KB
192KB
256KB

NO MONITOR
40X25 COLOR
80X25 COLOR
MONOCHROME /MORE
THAN ONE MONITOR

1 FLOPPY
2 FLOPPY
3 FLOPPY
4 FLOPPY

EXPANSION UNIT

EXTENDER

16-64K TOTAL

96~128K

160-192K
224-256K
288-320K
352-384K
416-448K
488-512K
544-576K
608-640K

CARD SETTINGS

3
X

U I - -
I XX XN

E XX 1 XX

KR IEX X1 X

XX

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

3
X

I XX

256K
512K
640K




ON s B n - Jump.r closed M(m)—w
E'i.l Types of Common IB ed Disk Drives:

S5.25" Full Height 10 MB Fixed Disk Drive. This is the first type of fixed disk drive used in the IBM XT computer.
S5.25" Half-Height 10 MB Fixed Disk Drive. .
S5.257 Full Height 20 MB Fixed Disk Drive. This is the first type of fixed disk drive used in the IBM AT computer.
S.25" Half Height 20 MB Fixed Disk Drive. The most popular type is the Seagate ST-225,
S5.25" Fyll Height 30 MB Fixed Disk Drive. Normally found in IBM AT computers. Seagate ST-4038.

Layout of PC, XT with MB Hard Di ontroll Layoyt of PC, XT 20 MB, & AT Fixed Controllers:

The cabling for the IBM XT 10 MB Fixed Disk Controller is
unique. The Drive Select jumpering for Drive C: and D: is DSO.
Drive C: is located at the middle of the cable, and Drive D: at
the end. The terminating resistor is usually on Drive C:, but
if Drive D: is present, then it is there. Note that the IBM PC
must have 2 newer ROM BIOS chip and either (1) upgrade the
Power Supply to at least 135 Watts, or (2) use an IBM PC
Expansion Unit to house and power the drive.

IBM XT ( or IBM XT 10 MB
2 135 vatt) Fixed Disk
Power Supply Controller Board
Power Supply—— -Drive D .
Cables Signal Cable
— —s-Drive C
(— J Signal Cable
Twist in Cable -—m— = Middle of
. 0
End of Data Cable—- lllll Data Cable
" Orive Select =t E2=——Drive Select
imper DSO ‘- - = Jumper DSO
" 1erminating i No Terminating
Resistor Installed| Drive D || Drive C Resistor if
Drive D: is in.

Only for Full-
Height 10 MB
Fixed Drives -

The IBM XT 20 MB & IBM AT Fixed/Floppy Disk Controllers
use the same cabling and drive selection. The Drive Select
Jumpering for Drive C: and D: is DS1. Actual drive selection
is determined by the twist in the cable. A Terminating
Resistor is installed at the end of the cabling at Drive C:
Note that the IBM AT Fixed Disk Drives usually have a
ground wire connected to the chasis ( Not pictured ).

|| BMXT IBM XT 20 MB or
or IBM AT Fixed/Floppy Disk
Power Supply Controller Board
Power Supply=— -Drive C
Cables Signal Cable
—Dri
Signal Cable
Twist in Cable = JJ Middle of
[ X.)
End of Data Cable i Data Cable
Drive Select =t 1 CO=—=—Drive Select
Jumper DS1 _l—- ='"|— Jumper DS1
Terminating —— No Terminating
Resistor installed| Drive C || Drive D Resister
IBM AT Fixed Disk/Floppy Diskette Controller
J6 u19 J3 J4 JS J1 —ETES8
A EEEEHIEER 0 H 0 B REE
22— i ll”
E11_ |8 H i

E12” |

.............

IBM PC, XT Setup:
The 1BM PC (later ROM

recognize a hard disk must be used to recognize the hard

. tly thru the hard disk However, sometimes a hard drive will be

E2E3
fe o~ E4ESES IR
-t = IBM AT Floppy Drive Cable Connector
J3 - Fixed Drive C Signal Cable Connector
J4 - Fixed Drive D Signal Cable Connector
JS - Fixed Drive Data Cable Connector
J6 = LED Connector
Jumper On - E2/E3, ES/E6, E7/E8, E11/E12
22 - Resistor Pack, commonly breaks at card edge
U19 = Older models had a defective TI chip here

Usually the IBM AT uses its’ own Floppy /
BIOS version) and IBM XT  Fixed Disk Controller to recognize its*
computers come ready to  hard disk, and the IBM AT Setup Program

cs ve Test:

# On the PC/XT Diagnostics, select option O to test.
Do not run the = Write Tests * on a users fixed disk!
© On the AT Diagnostics, select option 5 to run all the

disk.

Tler and how that ' instaTled with a separate controller and " tests. It will do a write test on a special track that
Tonweller iz set up. - 15 need ta be specially configured. ™ S }rvﬂ!notdamgotho users data on the hard disk.
T e SRy R e s =5 Ot
o] ’j\
-2



$.25" Double-Density 360 KB -

KEY CI1 - Jumper open 1BM PC, XT, AT rres
ON - Jumper closed mﬂwm__gﬂ_i kette ves
U] oFF - Types of Commen IBM Floppy Diskette Drives:

Use Double-Density diskettes only. Full-Height used in IBM PC, XT, and Half-Height ucad

IBM PC, XT, and Drive B: of IBM AT. In the IBM AT, the trace to pin 34 on the analog board of the drive is
On the older IBM PCs, the first diskette drives were single-sided drives (180 KB). “«

3.25° High-Density 1.2 MB

= Use High-Density diskettes. Commonly found in Drive A: of the IBM AT. It can also read

Double-Density diskettes, but may cause data errors when writing to them. It is best to use these diskettes in the

Double-Density Drive B: of the BM AT.

3.5" Double-Density 720 KB - Use Double~Density 3.5 diskettes only. Commonly used in IBM PC, XT, and AT 3.5
diskette drives. The drives need special seftware and hardware to work properly. The 3.5" internal drive
for the IBM AT will only format 720 KB with the later IBM AT ROM BIOS (1981,1985 - 62X0820/1).

Layout of PC, XT, AT Floppy_Diskette Drives: - -
Drive Select Jumper = Most IBM PC/XT/AT diskette drives are hardware selected as the second Physical Drive
physical diskette drive, Drive B: The twist in the cabling determines which is A:.and which is B: Select 2
Floppy Drive Cable = The end of the cable with the twist selects diskette Drive A: Drive Select Jumper
Terminating Resistor = Always at the end of the cable on Drive A: (Drive B: should not have one) <T-lps4
- DS3
Floppy Drive e ———— = o 0S2
Controller Board = =1-]DS1
End of Cable T-1ps3
st
Twist in Cable Cable
IBM PC, XT, AT =1-1Ds0
Power Supply
I Middle of Cable
(MITIIITMm o
_Terminating Resistor r— 1 _Terminating Resisi
Installed Not Installed
~=Drive Select Jumper BER--Drive Select -

IBM PC, XT Floppy_Diskette Controller

P2 - Floppy

Drive Cable External

Connector Drive Device
Connector

P2 - IBM PC, XT Floppy Drive Cable Connector

P3 - Jumper On - Must be in for Controller to work

External Drive Device Connector = A 37 Pin Female
connector for external drive devices, such as the
PC, XT external 3.5 floppy diskette drive, Irwin
Tape Backup Drives, ete.

IBM PC, XT Setup; IBM AT Setup;

System Board Run the IBM AT Setup Program.

Drive A: is usually High Density.

Drive B: is usually Double Density
and usually has an "#* character
on the faceplate.

No Drives
1 Drive
2 Drives
3 Drives
4 Drives

IBM_AT Fixed Disk/Floppy_Diskette Controller

J6___U19 J3 J4 U5 U1 ,—57 Es

E1E2E3___
E4ESE6™

J1 = BM AT Floppy Drive Cable Connector

J3 - Fixed Drive C Signal Cable Connector

J4 - Fixed Drive D Signal Cable Connector

JS - Fixed Drive Data Cable Connector

J6 = LED Connector

Jumper On - E2/E3, ES/E6, E7/EB,E11/E12

22 - Resistor Pack, commonly breaks at card edge

U19 - Older models had a defective Tl chip here

IBM Diagnostics - Diskette Drive Test:
©® Use Blank Formatted Diskettes

® Test 4 is {le speed test. If the drive
has a stobe pattern on the spindle, it |
ysually can be adjusted in the field.
Adjust for the outside pattern, 60 Hz.




161 PC, XT, AT

“mGies

3.5" Floppy Diskette Drives ( Double-Sided, Double-Density_)

PC/XT internal 3.5" Drive PC/XT External 3.5" Drive

M

Term. Resistor

L Drive 1/0
Connector

Small Power
Connector

1

The drive should be installed as
drive B:, without a terminating
resistor.
Note: Terminating Resistor can
be a switch block, all switches
should be off.
Connect the drive to the middle
connector of the floppy drive
cable. The drive will now work
as drive B: - connecting to the
IBM PC/XT Floppy Diskette
Controller.
Verify that the PC/XT system
board switches for internal
floppy diskette drives are
correct. For 2 drives, Switch
1-7 is off, 1-8 is on.
The Drive needs a special
software installation program.
From the A: prompt type:
* 3SINSTAL “. This program
will automatically create a
CONFIG.SYS file with the line:

[Device=\indskbio.sys |
The only files that are actually
needed are:

CONFIG.SYS

INDSKBIO.SYS
You must use IBM Dos version
3.2 or higher.

Connect the Drive 1/0 Connector to the
1BM PC/XT Floppy Diskette Controller.
Connect the Small Power Connector to the
Power Splitter Cable ( through the cover
plate on the back of the PC/XT ).

Connect the Power Splitter Cable to one of
the diskette drive power connectors and a
diskette drive power cable from the power

supply. Do not change switches on the
system board.

The drive needs a special software
configuration. Two files are needed to
access the drive:

CONFIG.SYS

DRIVER.SYS

The CONFIG.SYS file must have the line:
|Pevicem\driver sys /D2 /T:80 /S:9 /H :2||

Use Dos 3.2 or higher only.

1BM PC/XT Floppy Diskette Co

nﬁro“or

P2 - Floppy
Drive Cable Exfornal ‘
Connector Drive Device

Connector

.

Connect to Drive |/0 Connector

of the PC/XT External 35"

Connect to internal floppy drives
A:and B:, inciuding the

AT External 3.5" Drive

............

...........
............
...........
............

Drive 1/0
Connector

...........
............
...........
...........
............
...........
............
...........
............

—Flat Cable

Power Splitter
Cable

To Flat Cab'e
| To Signai C ..
| r—To Power

External|:: Splitter Cable
Diskette [::::::: External
Adapter |: Drive Device

: Connector

LTI e

install the External Diskette Adapter in slot 6
or 7. Unplug the Signal Cable (J1) from the iBM
AT Drive Controller & plug it into the right side
connector on the External Diskette Adapter.
Connect the Flat Cable from the left side of the
External Diskette Adapter to J1 of the IBM AT
Drive Controller (where the Signal Cable was
connected). Connect the Power Splitter Cable
to: 1) the External Diskette Adapter, 2) one of
the diskette drive power connectors, and

3) one of the diskette drive power cables from

the power supply. Do not change the 1BM AT
Setup Program.
A special software configuration is needed to
access the drive. Three files are needed:
CONFIG.SYS
DRIVER.SYS
EXDSKBIO DRY
The CONFIG.SYS file must have these 2 lines:
Device=\exdskbio .drv
Devices\driver.sys /D:2 /T:80 /S:9 /H2 /C
Use Dos 3.2 or higher oniy.

To Flat
Cable

I1BM AT Drive Controller 3 ;4

.........

PC/XT internal 3.5" Floppy Drive. Floppy Diskette Drive,
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- IBN PC, XT, 8088 CPU-Based Clones ( ITS )

G387

1BM Power Supplies

Drive annoé(ers P17

Yellow N )
— S ——— 12 Volts
. ower — H
P11 ] —_—Lg
Switeh = . round
wite D =] —Grownd
o o . 7 _ —3S Volts
P PC System Board PC System Board
. h Connector P8 Connector P9
. c Ground ] - +5 Volts
=—=1P81} tGround ===1pg 1= +5 Volts
@ 0 o | ~12 Volts 4 l:.+s Volts
Orange I +12 Volts  Black =5 Volts
e o +5 Volts Ground
fm—==_AC Power input Ground
Monochrome Display Power Outlet

Note: IBM PC’s normally have 63.5 Watt Power Supplies, which is usually inadaquate to power a hard disk. The IBM XT
and Clone computers have 135 or 150 Watt Power Suppiies.

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

Drive Connectors

8| L] ; d ’ Y.'low d
Power H H o M 12 Volts
P10{s P11z Pi2i =1
Switch D : : 2 =7 - Ground
e flle @2 @ (P3) I Sround
o] o S Volts
) % PC System Board PC Syster -
d . Connector Connec.
Black 5 —— Ground Red : +5 Voits
P81 Ground P9 s +5S Volts
EE . ok I =12 Volts [ &a 7 IL +5 Volts
: Orange ooy +12 Voits Black (ps) =S Volts
@ 0 (white) +5 Volts Ground
o . ° +5 Volts Ground
115/230 — AC Power Input
Volt Switch Monochrome Display Power Outlet
@ Most PC leok-alike elones have power supplies with identical power outputs.
® it should only be necessary to test the voltage output of the power supply when the following -
situation occurs = No Boot, No Beep, No Video, but the fan in the power supply works. If the
fan does not work, the power supply is probably defective and should be replaced. )
Front of Computer
® In most PC’s, the power supply connectors to the system board are keyed, meaning — n
that they will only plug in one way. However, some of the clone power supplies are ——=1p9 E (PS)
not keyed, and P8 and P9 can easily be reversed. Never seat these connectors in the ——t
wrong sockets. Always insert the connector with the 3 red wires closest to the Black v
front of the computer, with the two black wires on P8 next to the black wires on P9. P8y (P4)
See the diagram to the right, and next time you have the cover off of a PC, have a H

look.
/ﬁ

Back of Computer

[-27



IBM Parallel &5
Communications

DB25-Female

Connectors: There is only one type of parallel port installed in IBM computers.
It is a DB-25 Pin Female Port. It is found in the IBM PC, XT and AT computers. Champ 36 Pin Female

The connector on the centronics parallel printer will usually be a (@ IO

= Champ * 36 Pin Female Port.

Diagnostics; ATl technicians should have loop-back wrap plugs Pin-outs for the IBM Parallel Loop-Back Plug;
to test the DB~2S parallel ports. In IBM Advanced Diagnostics, DB=-2S Male Connector -
tests 4, 9, and 10 are for the parallel ports. 1 -13

4 - Monochrome Display and Printer Adapter ( Allways LPT1) 2-15

9 - Printer Adapter (LPT1, or if 4 is listed, LPT2) 10 - 16

10 - Alternate Printer Adapter (LPT2, or if 4 is listed, LPT3 ) 11 =17
The test may fail on some older parallel ports, such as old Quadram boeards, 12 - 14

but on almest all other parallel ports it should pass.

pecifications; Most Parallel Ports must be configured porperly. The IBM Monochrome Display and Printer Adapter
Card will always force itself to be LPT1. Other boards must be configured properly.
A) System Setup - The computer must recognize the parallel ports in 2 different ways:

1) If there is no IBM Monochrome Display and Printer Adapter, or a board using base 1/0 address H3BC:

Without display /printer | Order _ Device se 1/0 Addres :

[[%]

adapter using Base 1/0 | first LPT1 H378
Address HIBC second LPT2 H278
2) If there is an IBM Morniochrome Display and Printer Adapter, or a board using base 1/0 address H3BC:
With display /printer :’," dor L";';:' H'; gcA
adapter using Base i 4 LPT2 378
1/0 Address H38C | S*con
third LPT3 H278

Note that even though the second and thrid parallel ports will respond logically as LPT2 and LPT3, the ports
should be physically set as LPT1 and LPT2. This is because the Meonochrome Display and Printer Adapter Card
will force itself to be LPT1 and “ bump ~ the other LPT1 port to LPT2, and LPT2 to LPT3. The only exception

to this would be a board that has different parallel port settings depending on whether or not an IBM Monochrome
Display and Printer Adapter Card is present, such as the AST Advantage board.

Also note that normally LPT1 is set at IRQ7, and sometimes LPT2 ir set as IRQS. However, it is usually not
hecessary to specify an interrupt level for the parallel printer ports.

B) Communication Setup = The parallel port is set to communicate in parallel centronics mode with another parallel
device with parallel centronics communications. There is nothing to configure. Default printing will go to LPT1.

Cabling:
The standard IBM Parallel Printer Port is used to drive a parallel printer and it has no other purpose.
The cable is normally DB-25 Pin Male ( PC’) to Centronics Champ 36 Pin Male ( Parallel Printer ).
The standard IBM PC Parallel Printer Cable will work with most all common centronics parallel printers,
such as Epson, Okidata, Hewlett-Packard, Talaris, NEC, Citoh, Data Products, ete.

Note that there are distance limitations with parallel communications, unlike serial communications. It is not
recommended to extend a parallel printer cable more than 12 feet from PC to Printer. Past this distance can
cause data loss or corruption. It is recommended to use either a special parallel cable extension device, such
as " Long Link “ ( which converts parallel to serial, sends that signal, converts it back to parallel, and boosts
the power of the signal at each end ), or use serial communications entirely. <

-



1BH Serial RS-232 TR

n on
Snnectors; There are usually 3 main types of serial ports installed in IBM computers. DB25-Male  DB9-Male
) DB-25 Pin Male ( Usually IBM PC, XT and sometimes AT. )
2) DB-9 Pin Male ( Usually IBM AT, but sometimes IBM PC, XT.)

3) RJU-11 4 Pin Female Modem Port ( In any computer with an internal modem. ) Fernale RU~11
The connector on the other serial communication device will DB-2S Pin Female .
usually be a DB-2S Pin Female Port. m

Diagnostics; AT technicians should have loop-back wrap plugs or the I1BM Serial Loop-Back Plugs;
to test the DB~2S and DB-9 serial ports. in IBM Advanced - DB-2S5 Female Connector  DB-9 Female Connector
Diagnoestics, tests 11 and 12 are for the serial ports. - 1 -7 1-7-8

11 = Asynchronous Communications Adapter ( COM1 ) 2~-3 2-3

12 - Alternate Asynchronous Communications Adapter ( COM2 ) 4-5-38 4 -6
There is no loop-back wrap plug for the Internal Modem Port. . 6 - 20
- 11 - 22

Specifications; ATl Serial RS-232 Ports must be configured properly. 17 = 1S5 - 23
The IBM PC, XT and AT can recognize no more than 2 serial ports, 18 - 25
known as COM1 and COM2. Some 1/0 Boards have settings for COM3
and COM4, but only special software will recognize these ports. COM port RQ Base 1/0 Address
1) System Setup = The computer must have the CoM 1 4 03F8

serial port setup to be recognized by the CPU comM2 3 02F8

2) Communication Setup = The serial port in the computer must be set to “ talk = in the same way as the device it is
connected to. There are four main settings, determined by the IBM MS-Dos software, to configure these settings.
Baud Rate - 9600, 4800, 2400, 1200, 600, 300, 50 '
DataBits -7,8
Stop Bits -~ 1,2
Parity = No, Yes, Even, 0dd ' .
I1BM MS-Dos uses software to do this, namely the MODE Command. Example: MODE COM1: = 9600,n,8,1,- . The
serial port, and the other device it is connected to, must be configured to communicate in the same way. The other
device may use either software or hardware for these settings. 4
Note: Default printing on the IBM PC, XT, and AT computers goes to parallel port LPT1. However, the MODE Command
can be used to make either COM1 or COM2 the default printing device. Example: MODE LPT1:= COM1 .

Cabling: 2 Main Types - :

Modem Cable = A modem cable connects DTE to DCE ( Data Terminal Nul-Modem Cable - A nul~modem cable connects 2
Equipment to Data Communication Equipment ). This cable is normally | devices of like types ( DTE to DTE ) or ( DCE to
3 "straight=thru” type of cable. DCE ). In most cases it is used to connect a
The PC/XT Modem Cableisa  The IBM AT Modem Cable # is not computer ( DTE ) to a serial printer ( DTE ).
“straight-thru” type of cable  a "straight=thru® type of cable Allmost all nul~modem cables for IBM PC/XT
1 -1 1t -8 computers have pins 2 and 3 crossed.
2-2 2-3 2-3
3-3 3~-2 3-2
4 - 4 4 - 20 This is because they both transmit and recieve on
- S -7 on the same pins. There are many different types
: - 6 -6 of nul-modem cables, all depending on the devices
23 -23 7 -4 they are tonnected to. Pins 4,5,6,7,8 and 20
24 - 24 8 -5 are the most common pins used in a variety of
25 -25% 9 - 22 combinations.
The Modem Cable is used for 2 purposes:
1) Serial Port to External Modem ( DTE to DCE ). The IBM AT with a DB-9 Pin serial port shoyld be
2) Extension - to give extra length to other cabling. This would only | able to use any IBM PC/XT modem or nul-modem
work for cable that has a "straight=thru” tyjpe of pin-out, with cable, as long as there is an IBM AT Modem Cable
similar connectors 2t each end; not the IBM AT Modem Cable #. connected to the port first.

" \e IBM AT Modem Cable is used to convert the DB-9 Pin serial port pin-outs to that of the IBM PC/XT DB-2S5 Pin
rerial port. This means that most all cables that work on the PC/XT should work on the IBM AT with this cable.

- L9
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Printer Sharing

#=inter Sharing is when 2 or more terminals ( or PCs ) are connected and can access 1 or more printers.

re are 3 main types of printer sharing devices:

-1) A manually operated signal switching device. This is the simplest form of printer sharing. It would include the
A-B Switchbox, A-B-C-D Switchbox. ( Note that Switchboxes usually come with DB=25 Pin Female Ports. )

2) A separately powered signal switching device. This is a more complicated form of printer sharing that can )
usually be used with more terminals and printers, and needs a separate power supply. These type of devices
are sometimes referred to as Multi-Plexers. The Logical Connection and NetCommander would be in this category.

3) A networked environment. Networks, including communications to any Computer Network Servers, Minicomputers

. or Mainframes, are the most complex form of printer sharing. IBM Token Ring Network, Banyan Vines Network,

Novell and Appletalk are all networks that commonly use network communications to share printers.

tand-Alone Printer )

(=

[Ferminat——={ Printer '
Cabling:

Yhen using computers and printers in a printer sharing environment it is always important to configure the cabling
properly. Always connect the main printer cable directly to the printer. That means that if the printer is a parallel
printer, connect the parallel centronics cable to its parallel centronics port, and if the printer is serial, connect the
special nul-modem cable to its serial port. Connect the other end of this cable to the printer sharing device.

Stand-Alone Printing:
A stand-alone printer is a printer that is dedicated/connected to only one
terminal/PC and can not be accessed by any other terminal/PCs.

s
Printer Sharing; ‘
1) Manually operated signal switehing device, or an A-B Switchbox. The cabling below is for swithboxes with
DB-25 Pin Female Ports.

Baralle] Printer to 1BM PC Cabling ( PC, XT, AT) Serial Printer to IBM PC Cabling ( PC, XT )

(IBM AT uses DB-9 Pin Serial Port)
r( Main Printer Cable ) . ( Main Printer Cable )
‘ Terminal \IE
_—l_l Printer — l_F._—l_l Printer ~—
[l ertec} Sharing = brinter 1
evice evice
|Terrm‘nal l: =_,—_ Standard IBM PC to lTermina:Fl j ~—Nul-Modem Serial
- Parallel Printer Cable Printer Cable ( May
DB-25 Pin DB-25S Pin need a Male-to-Male
Male to Male Male to Female Gender Changer to
Modem Cables Modem Cables . connect to switchbox.

2) Separately powered signal switehing

devices. The cable

from the printer to the printer sharing device is usualiy

the main printer cable, but all other eabling may be quite

different, such as RJ11 Telephone line cable, used with

the NetCommander.

El:
ITerrm'nal F-'

Printer

Usually some
type of

Multi-plexer e,
=

———Main Printer Cable

| Sharing
Il M Device

Printer

‘-—-.—Main Printer Cable

Some type of
Modem Cables

3) Networked printer sharing,

The cable from the printer

to the printer sharing device is usually the main printer
cable, unless it is a special printer buiit for networking,
such as the Apple LaserWriter. All other cabling is
usually specific for that particular network.

=l

—: Printer P

e May be a ’
.r-.' o Mainframe, __|Sharing
srmina Minicomputer
or Network
: Server
Terminal

ﬁ'l‘erminal }=ﬂ'ermir.\al ]ﬁl

Printer

'—l—- Usually Main
=1 - Printer Cable
II _l.
—# Printer b

[ Terminal

Device

Bl B

Special

Terminal = Terminal =

Network
Cabling




i Q/a a E = Jumper open '
OFF

a n = Jumper closed

Parallel Ports:
the system does not have a display adapter with a built-in
wallel port at Base 1/0 Address H3BC, it will be able to access
v0 (2 parallel ports in this order:

without display /printer Order Device Base {/0 Address
adapter using Base 1/0 | first LPT1 H378
Address H3BC second LPT2 H278

the system has a display adapter with a built=in parallel port at
1se 1/0 Address H3BC, it will be able to access up to three (3 )
wallel ports in this order:

ka4 . | Order _ Device _ Base 1/0 Address
With dlspla.g /printer first LPT1 HZBC
adapter using Base d LPT2 H378
1/0 Address H3BC | Secon
third LPT3 H278

srmally, parallel ports only come with settings for LPT1 and LPT2.
e IBM Monochrome Display and Printer Adapters’ parallel port uses
1se 1/0 Address H3BC and always forces the system to recognize it
:LPT1. The other two ports may be hardware set at LPT1 ( H378)
1d LPT2 ( H278 ), but will now be recognized as LPT2 ( H378 ) and

T3 (H278).
' driven parallel printer software uses IRQ 7. To insure that
. Af software operates correctly, enable IRQ 7 for LPT1.

'T2 is sometimes set as IRQ S, but many times it is not set at all.
' not use an interrupt level for LPT3.

fault Printing: Al default printing ( shift-printscreen ) will go
LPT1 unless otherwise redirected.
ysical Port = IBM PC, XT, AT -~ DB2S Female

IBM.Serial and Parallel
nterface in PC, XT, AT type computers

JrRGIEE
5-2-88

erial Ports:

The system unit will recognize up {6 two (2) serial
RS232 interface ports in this order:

Order Device _ Base I/0 Address |RQ
first comM1 03F8
second COM2 02F8 . 3

The serial port is commonly used for two purposes.

1. Communications ~ Modems in particular. All
internal modems are recognized as regular serial
ports and must be set accordingly.

2. Printing - to serial RS232 printers only.

When using the serial ports, it is necessary to use

software to define its parameters, namely, Baud

Rate, Data Bits, Stop Bits, and Parity. In the case of

the serial printer, for example, the MODE command

can be used like this:

MODE COM1:9600,N,8,1,P
will set serial port COM1 at 9600 Baud, no parity,
8 data bits, 1 stop bit, and use for serial printing.

Default Printing: Default printing is always at LPT1
but can be redirected to a senal port using the MODE
command:
MODE LPT1 : = COM1
Physical Port - IBM PC, XT - DB2S Male .
IBM AT - DB9 Male

M _AT Serial/Parallel
lapter (AT, AT/3270)

11188 Serial Port

Parallel Port |
(DB2S Female) |/

IBM Asynchronous Comm
Adap{er yter (PC, XT, PC/3270)

T3

Serial Port
(DB2S Male)

IBM Parallel Printer
pter

Ad PC, XT, 3270)
Parallel Port
(DB2S Female)
[LPT1 only ]

IBM_ 128K Memroy /Parallel
Printer Adapter (PC, XT, PC/3270)

'.o: --------- .|r

‘-— Switch 1

Jumper J2

Let1 |
Lotz

com! H
Com2 E

of the XT or 3270

Paranel Port - '
(DB2S Female)
[LPT! only ]

J13 must be in if =k
board is in slot 8 o
(]

Switeh 1
1234
Starting Address 256K I 0 |
With 256K Memory Expansion 1 23 4

Card attatched. o3
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KEY CODE CHART

HEXADECIMAL KEY

HEXADECIMAL KEY
SCAN CODE LOCATION SCAN CODE LOCATION

01 ESC 1A {n
02, " 8 iy

03 @2 1C © <J{return)
04 03 10 CTRL
05 $la 1E A

06 %S 1F S

07 16 20 D

08 &I17 21 F

0y *18 22 C
0A {19 23 H -
0B Jo 24 |

oC =I- 25 K
oD Y 26 L

OE "= (BACKSPACE) 27 o

3 i=,(TAB) 28 “

10 Q 29 I

n w 2A {SHIFT)
12 E 2B in

13 R 2C z

14 Tt 20 X

15 Y 2E C

16 U 2F \

17 1 30 B

18 (6] n N

19 P 32 M

33 <l, iC 5

34 >, 4D 61—
35 N/ 3E .
36 {(SHIFT) 4F 1VEND
37 PRTSC/® 50 204
ki:} ALT 51 3/PG DN
34 SPACEBAR 52 O/INS
3A CAPS LOCK 53 DEL
38 F1

3 F2

3D F3

3E F4

3F F5

40 F6

41 F?7

42 F8

43 F9

44 Fi0

45 NUM LOCK

46 SCROLL LOCK/BREAK

47 7/HOME

48 8/t

49 9/PC UP
4A - .

4B

s s Vo

al-

l=1|

A

.--! wIn’v\

3 2R Al S8 ‘nﬁs [l

.'[,

L (=

S a1fq

.[or' ] l._



Keyboard Types:
N 1. IBMPC, XT Standard Keyboard - Standard Keyboard used with
: almost all older 1BM PC and XT computers. It will work in mest 8088
based computers, but not in 80286 based computers like the IBM AT.
2. IBM AT Standard Keyboard - Standard keyboard used with almost
all older IBM AT computers. It will not work in 8088 based computers,
like the IBM PC and XT.

3. 1BM 3270 Standard Keyboard - Standard keyboard used with almost

all older IBM PC 3270 and AT 3270 computers. It must have a special
keyboard cable connection and a special expansion board installed in the
computer, called a Keyboard Timer.

4. IBM Enhanced Keyboard - Compatible keyboard for all PC, XT and
AT computers. It will also work on the 3270, but it must have a special
adapter cable and keyboard software.

Keyboard Operation:
The keyboard sends and recieves data in a serial format, 11 bit frame -
1 start bit, 8 data bits, 1 odd parity bit, and 1 stop bit - with the
keyboard encoder chip on the system board. The data is either special
controller command communication, or a ScanCode, which is the actual
character typed in. Errors with the keyboard will sometimes relate to
an actual ScanCode, which refers to the individual key with the problem.
Many times, a defective key may be fixed by reseating either the cap or
the keyswitch.

Keyboard Cable Connector:

All PC Keyboards have cables that
connect them to the system board.
The cable has a S pin din connector,
with a notch on the top. Wires to
the connector are color-coded.

N/C
Brown
White

Round S pin din plug —— )

IBM PC/3270 and AT/3270 Keyboard

The IBM 3270 and AT/3270 Keyboards need special cabling, and an
Expansion Board installed in the computer called a Keyboard Timer.

3270 Keyboard Timer Adapters:
IBM PC/3270

IBM PC/3270

_ Keyboard
Connector
DB9 Female

.

......

IBM PC/3270
: = NMI Reset Switch #
= Serial Port ##

= Keyboard
Connector
DB9 Female

*% Note that this serial port is only used for special I8BM 3270
software. It has unique pin-outs and 1/0 address (188 and 1B9).

board

s JRG3Eg
o2 10-21-88
Types of Computers:

MPC -~

Keyboard Connector =

Cassette Tape Drive Connector B
( Back of PC ) 1~
ET.OS:::::::Z::::.O::::3:5:i

IBM XT and 3270
Keyboard Coennector -l
( Back of XT, 3270)
fre@eterertarinoosoiiinan,
IBM AT and AT/3270

Keyboard Connector
(Back of AT, AT/3270) -I
O O T R S T T ST

Keyboard = Internal Connection:

Inside the Keyboard, the cable connects to the
Keyboard PCB. In the old style PC20 Keyboard,
there is a separate logic PCB that the keyboard
cable connects to, and from this PCB there is
another cable that connects to the main Keyboard
PCB.

PC20 Keyboard

. .
.......

k: .
_ Keyboard Small logic PCB d
Cable

- Main Keyboard PCB

3270 PC Keyboard Adapter Cable:

—Conr..ct to Keyboard Timer

DB-9 Male
8 pins only

——@l) — Connect to System Board

S pin din Keyboard Connecter
3 pins only
—Connect to a Standard IBM
Special Wide 3270 Keyboard Cable
S pin din or -
4 pins only

Connect to a special adapter
for the Enhanced Keyboard

L@ @) —Connect special adapter to

Special Wide  Round an Enhanced Keyboard
S pin din S pin din Cable.
4 pins only

* The NMI Reset Switch generates INT 2 when pressed. If no program is running to handle this interrupt, "Parity Check Q%
is displayed. If the 3270 Control Program is active, it traps the interrupt and takes a system dump if requested by

user. The system can then be restarted. This eliminates the need for a power off to reactivate a hung system.

N
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et
KEY o @ [=] - Jumper open : 1BH HMonochrome Display
o on s m B - Jumper closed and Printer Adapter

| O orr I
The 1BM Monochrome Display and Printer
Adapter has two functions. Its primary

use is for a Monochrome Display Monitor.
It can do only Monochrome text, and no

graphics whatsoever. Its other use is as .
a parallel printer port. It can be used as ~——Label on Board - ~ BLACK & WHITE/PARALLEL *
LPT1 only, using interrupt level 7.

Monochrome Display Port ( DB=9 FemaN
Parallel Port ( DB~25 Female )

To install the board in an IBM AT, set the video

I:ri?:!: ‘b?og;:,“;' :ni: : ft:f:r.)(‘l’, set switch on the system board towards the back of

the computer.
s;i?h ! Monochrome (] towards back of the AT
CIJ Monochrome After setting this switch, run the AT Setup program.

Important Note: When running IBM Diagnostics on the Display, de not run the Sync Test. It may damage the monitor.

181 Monochrome Display Monitor

Front View Bottom View
The [BM Monachrome Display i Do not remove these screws
is usually powered by the rZ .s‘c.rovrs on to‘p...-' ...to open monitor A 1

Tete!

power supply in the computer
it is attatched to. It has
several adjustments that can
be made to it. On the outside,
| only Contrast and Brightness. i
' The cover must be removed to [
make other adjustments.

=) Power Cable to PC Power Supply

To remaove the cover there are two screws on the top, and six .
Video Cable to PC Display Adapter

screws on the bottom.

(DB-9 Male )
BE CAREFUL! Whenever working with a monitor, be extremely
careful not to touch the CRT. Keep hands and face away from Jop View
the CRT. This is also true for the FiyBack Transformer. When
working on adjustments inside a monitor, touch only the actual Yoke Clamp — Parity Rings
points of adjustment. Try to use plastic tools only. Fuse 3/4 Amp [Monitor P
use 3/4
Adjustments: F
Too much, or too little, raster or brightness - SubBrightness ‘ °_°’ - D;‘:,"‘:m,-c Focus

Q= Horizontal Width
°i = SubBrightness

G — Vertical Hold
CA— Vertical Size
“¥= Vertical Linearity

Out of Focus - Focus

Vertical alignment problem - Vertical Hold, Size, Linearity

Horizontal alignment problem - Horizontal Width ( May net
be able to do this if the pot is glued, and use a plastic tool )

Crooked, or slanted display = Parity Rings or Yoke Clamp

Characters out of proportion - Vertical Size

Incorrect characters on display = Not a monitor problem,

check display adapter and software Reassembly : .
No power, blown fuse = don't bother replacing the fuse in Be sure to put the assembly back together correctly. The

the field - it is soldered in, and a replacement will easiest way to reassemble the monitor is to put it right-sids

probably blow anyway . . as you put the cover back on, then reinstall the screws.

|- 26
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IBM PC and XT Configuration Chart

IRQ interupt |- DMA Channets YO Port (Hex adaress)
Adspter Cards \ 1
2{afalsls |7 0|12 3 None]} 2> ,%Fé";ﬁ?

AST-5251 Local Mode! 11

e

AST-5251 Remote Model 12

AST-PCnetlang i

AST MegaPius Il

Serial 1

Sedal 2

Paratel 1

Pnl’l 2

AST Resource S Network

AST SxPakPus

Compaq DeskPro 128X and 512K
Upgrades

Corvus Omninet Transporter .

Uigtal Comm Assoc
IRMA 3278/79 Emutater

Hayes Smartmodem
1200/120068/2400

Beriai 1

—Sedal 2

Hercules Colar Card and Graphics
Cargd

BM Async Comm

Serial 1

Serial 2

BM Monochrome Display and Printer

Paratel 1

Mono Display

1BM PC Network Adapter

BM Color/Graphics Display

MBin ch J01 4]

BM Synchronous Data Link-SDLC

BM Fixed Disk

BM $-14° Diskatie Drive

BM Printer

Pasafiel 1

Parafel 2

D€ DEAmMax 64K

Sedal 1

Sedal 2

Paralel 1

Paranel 2

Clock Calendar

—Game VO

inte! Above Board/PC

lomega Bernouti PCO/PC 18/PC28
Host Adapters

4Defautt is no IRQ interrupt level for bath cards.



IBM PC and XT Configuration Chart (cont'd)

IRQ Interrupt | DMA Channess VO Pont (Hex address)

100{ 200- R10-[220- P304{240{250] 2602704 280.
21314]516 |7 0}1]|2]3 1FF| 20F 1Fzz¢§'aszsszsﬁz7mn

Adgapter Carcs

Maynard Floppy Disk Controfter

Maynard 6000 Hard Disk Controner

Maynard 6003 Fioppy/Hard Disk
Controfer

Quadram Quadcoior |
Color Display

Quadram Quadcolor i
Color Display
Game VO

Quadram Expanded Quacboard 384K

and Siver Board
Serial 1
Serial 2
Pasatel 1
Paratiel 2

Taligrass Interface 4000/6000 Series
TG2021/220

Tecmar Graphics Master

3COM EtherLink

3COM Ethert.ink Plus

" Tian Accelerator PC

Ven-Tel Hatt Card and

PC Modem Pius/1200
Serial 1
Serial 2

Options Used

DEST Scannner Controlier .

«Delaut. « «Mandatory, cannot be changed of disabiled. BIRQ Interrupts can be disabied.



CHARACTER SETS

U.S. ASCII
BINARY | 000 001 010 o1 100 101 110 i
0 Z «0 60 120 140 160
N lg 32 042 Q@ 6 P 8o :
0000 ! 2 1 10 20 30 40 50|
1 r4! [ [ 101 121
17 1 3 149 A 65 Q 81
0001 % : X 11 2 31 41 51
2 4 6l 102 122
3 o1 " 3 250 B 66 R 82
0010 2Ly 22 32 22 52
3 Z '3} [} 163 123,
19  # 35 351 C 61 S 83
oo & 3 LR 23 1 o 53
4 r4 1Y) 11 l(‘ﬂ.i 124
z o, 20 6 452{ D 68 T 84
0100 % : 4 14 S 2% 34 4 54|
5 TS 85 185 125
21 g 37 553 E 69| U 85
0101 5 : LI 25 35 45 55
o 7 133 665 E T "v 126
'} "Q 22 § 18 YA 70 86
0110 : 16 26 36 46 56
7 Z7 %7 767 107 W 127
2 ' 39 55 G 1 87
0111 Sl v TS 37 5 57
10 J 50 870 " 110 X 130
s (40 56 72 88
1000 § g S 18| 28 38 48] 58
11 3T 5T 971 I [3 1 v 131}
25, ) sl 57 73 89
1001 t 2 & 19| 29 39 49| 59}
12 32 5¢ 72 112 132
26| % 42 2581 J 15 2 90
1010 * ‘:i 3 1A] 2A 3A sa 5
13 J 53 73 T3 133
v E 27| 4 43 . 59 K 75 [ 9
1011 Ty % 1 28 38 48| s
14 T= 5% 1£) T1Z 132
- £ 28 4 < 60 L 76 \ 92
1100 ¥ 12 i’ zc i : 55
15 35 59 75 115 135
290 o 45 =61 M 77 ] 9
1101 & 13 % 1D 20 3D 4D SD|
16 J6 b1 78 131 136
30 46 >62| N 78 A 9
1110 3 el % -2 3E AE s
17 3 57 77 13 ¥; 137
15 3 47 63 79 95,
11 §,,- %l}' /21-' ?31-' 0 JFf = SF
22——-OC7AL
D, 181—DECIMAL
S—HEX







Expansion
Slots
(8 Bit )

and
(16 Bit )

Memory
Banks

Expansion
Slots 4
(8 Bit )

( and
(16 Bit )

Memory
Banks

1BM AT, AT 3270 System Board

IBM AT System Board Type A

( Back of AT)

ooooo

.

.......

........
.

------------

(Front of AT) l

IBM AT System Board Type B

Battery Connector e l- Keyboard Connector
Power Supply Connector
e —————

.....

©® Switch 1
for Video

| 80287 Math

Coprocessor
80286
CPU Chip

Variable
Capacitor
Basic and

Rom Bios
Chips

ldzo - LED's & Keylock Connector
J19 - Speaker Connector
J18 - @ @ System Board Memory Jumper

‘Battery Connector = l- Keyboard Connector

( Back of AT )

%o
ooooooo

.....
ol
BRI

.
.
.

) (Fmt of AT)

|- Povor Supplq Connector

® Switch 1
for Video

| 80287 Math
Coprocossor
| 80286

- CPU Chip

- Variable
::] ~ Capacitor

Basic and
Rom Bios
Chips

St B Lluzo LED's & Keylock Connector
J19 = Speaker Connector

J18 - @ @ System Board Memory Jumper

L5
3l
me

e Switch 1 - Video
Monochrome [§] towards back of the AT

Color E] towards front of the AT

ee System Board
Memory Jumper J18

256 towards back of the AT

S12 E towards front of the AT

The IBM AT System Board features:
© 1 80286 CPU Chip
© A socket for an 80287 Math Coprocessor
© 8 Expansion Slots - 2 8 Bit Slots
- 6 16 Bit Slots
© Connectors for Keyboard, Power Supply,
Battery, Speaker, LED's & Keylock

" © System Board Memory up to 512KB Ram

© Jumper J18 for System Board Memory

© Basic & Rom Bios Chips in U27 & U47

© Variable Capacitor - adjust composite vide
© 1 Switch Block for video

System Board Types:
JType A
© Memory is configured with 2 Banks of 18
Chips each using 128KB “piggyback”™ Ram
© The 80286 CPU Chip is 6 Mhz
TypeB
© Memory is configured with 1 Bank of 18
Chips, using 256 KB Ram Chips
© The 80286 CPU Chip is 8 or 10 Mhz

The IBM AT has two revisions of Rom Bios.

The old Rom Bios can access Hard Disk
Types 1 to 1S. It can not format an interna
3.5" floppy drive as 720 KB, only 360 KB.

U27-6181028 1981,1984
T™M23256-5878
U47-6181029 1981, 1984

T™MM23256-5879

The new Rom Bios can access Hard Disk
Types 1 to 42. It can format an internal
3.5" floppy drive as 720 KB.
U227 - 62X0820 1981, 1985
TMM23256-6746
U47 - 62X0821 1981, 1985
TMM23256-6747

[-4L



1BM AT System Board Memory e
1BM AT Type 1 (128 KB Ram Chips )

The IBM AT accesses banks of ram as 18 chips each, with 2 parity

chips = one for each group of 9 chips. Jumper J18 enables or disables

the last 256 KB block of system board memory. The AT-1 system Memory
board uses 128 KB “piggyback” ram chips, so a bank of ram on the

system board is 256 KB. Defective ram chips are usually displayed

with an error during the POST ( Power~On-Seif-Test ).

Error Codes: XX = 64 KB Block of ram in error / . Board Memory

"\

XXAAAA ZZZZ 201  ZZZZ - Bit in error ( See chart below ) Jumper
A - Ay thing 8000 20!1 -
Situation Location . ’
']
p Bank 1

(-]
&
(=]
(=]
Q
N

XX = 00,01,02,03 Bank O
XX = 04,05, 06, 07 Bank 1
XX = 08 or more Add in memory board

Example: The darkened chip to the right may give an error code

of ~ 040002 8000 201 “. The " 201 " indicates a memory error,

the “ 04 " indicates bank 1, and the ~ 8000 " indicates chip 13, the

8th chip from the left on the second row of 128 KB ram chips.

Note that system board memory errors may display "~ Parity Check 1 °.

[=]l =]
I\

(=l el =1 =]

Lell=)loll =]

— ) 8
. ?JE ank O
L o

1BM AT Type 2 ( 256 KB Ram Chips ) pin AL LUB It
The IBM AT accesses banks of ram as 18 chips each, with 2 parity :
chips = one for each group of 9 chips. Jumper J18 enables or disables i
the last 256 KB block of memory on the system board. The AT-2 uses
256 KB ram chips, so a bank of ram on the AT=2 system board is
512 KB. Defective ram chips are usually displayed with an error BEE 3 e .
during the POST ( Power-On=Self-Test ). e srniiii B“;;{ )
Error Codes:’ XX = 64 KB Block of ram in error S
XXAAAA 2222 201 2222 - Bit in error ( See chart below ) ——
A = Anything
Situation ‘ Location
XX = 00, 01,02, 03, Bank O
04, 0S, 06, 07
XX = 08 or more Add in memory board
Example: The darkened chip to the right may give an error code
of " Q00000 8000 201 ~. The " 201 " indicates a memory error,
the " 00 " indicates bank O, and the “ 8000 " indicates chip 15, the
9th chip from the bottom on the right row of 256 KB ram chips.
Note that system board memory errors may display " Parity Cheek 1 ~.

1 IBM AT Memory Error Location Chart 11

Bitin Chip |[Bitin Chip |64 KB Block of 64 KB Block of ram
Error Location|Error Location{ram in error
0000 0000 P os/Base/Conventional Memory Bank 0

0001 0100 8 00, 01, 02,03 System Board
0002 0200 9 04, 0S, 06,07 000000 8000 201 J

0004 0400 10 (08,09 Expansion Board

0008 0800 11 |extended Memory_ 128 KB / K Chii
0010 1000 12 |10, 11,12,13 ____ 1stbank 15t bank

0020 2000 13 [14,1%,16, 17 —_2nd bank

0040 4000 14
18,19, 1A, 18— 3rd bank
o080 8000 1S 1C,ID,1E,IF._._...4thbank} 2nd bank

7N
IEE|
Celle]
L=
Cedl=]
L]0
- E2]0e]
L]
(o]l ]
——

J18 - System Board
Memory Jumper '

256 1 towards back of the AT
S12 i towards front of the

~NOCAPDUN~-~OTD
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KEY g. Jumper open
N m- Jumper closed

8 8

IBM AT
/640 KB Me

JRG3'88
9-1-ga8

ry_Expansion Adapters

IBM AT 128 KB Memory Expansion Adapter (_Conventional Memory )

The 128 KB Memory Expansion Adapter uses 64 KB
Ram Chips. The IBM AT automatically accesses it
as Dos/Base/Conventional Memory from 512 KB
%9 640 KB. Note the layout of the Ram Chips.

Error Codes: XXAAAA 2222 20t
XX - 64 KB Block of ram in error
Z2ZZ - Bit in error ( See chart below )
A = Anything

Situation Location
XX =08, 09 Bank O

Example: If the darkened chip to the right is defective
R may give a memory error of 080000 2000 201 ".
The " 201 " indicates a memory error, the " 08 * indicates

the first bank of expansion board memory of 512 KB to 640 KB Dos/Base/Conventional Memory,

QRE
N\

1

0E-gzanagn

080000 2000 20

RRREE
7

and * 2000 " indicates chip number 13, the 6th chip from the left side of the expansion board. Note that this example
ts for a 128 KB Memory Expansion Board installed in an IBM AT with a fully populated system board of 512 KB memory.

IBM AT 128/640 KB Memory Expansion Ad.(

ventional xtended Memory )

The 128/640 KB Memory Board uses 64 KB Ram

Chips in Bank 1 and 256 KB Ram Chips in Bank 0. | P [['S

14

1

(2]

The memory on Bank 1 is accessed as Dos/Base/
Conventional Memory and the memory on Bank O
zessed as IBM AT * Extended * Memory.

Codes: XXAAAA ZZ2Z 201
AX - 64 KB Block of ram in error

ZZZZ - Bit in error ( See chart below )
A = Anything

Situation Location
XX =08, 09 Bank 1
XX=10,11 12,13,14,15,16,17 Bank O

Example: If the darkened chip to the right

PR

100000 0800 201 /

\:55: Y
SHH I

is defective, it may give an error code of

WL GO
Switch Settings:

]
BERE

" 10000 0800 201 . The " 201 " indicat ] r. Sy eh !
2 memo ey - icates 6[|S|| 4|3 12345678 No Extended
ry error, the " 100000 * indicates L a
the first bank of Extended Memory, and the Memory in Bank 1
~ 0800 " indicates chip number 11, the 6th B 15{]14({13]{{12 BB Bank 1 activated -
chip from the left side of the board. - Switeh 1 Extended Memory
12345¢7g Starting Address: -

i IBM AT Memory Error Location Chart i FEE]1 I'YEL | OKB

Bitin Chip |Bitin Chip |64 KB Block of ~ 64 KB Block of ram 12345678

Error Location|Error Location|{ram in error akad | EX] | 512 KB

0000 P |oooo P Dos/Base /Conventional Memory 12345678 1024 KB

0001 O 0100 8 00, 01,02, 03 System Board 12345678

0002 1 |[0200 9 |04,0S,06,07 EFL F1 X1 ] 1536 KB

0004 2 0400 10 08, 09 Expansion Board 12345678 2048 KB

ococs 3 0800 11 Ex d ry 8 KB / 256 KB R i

go19 & |looa 12 '°t';‘f: ’;‘ T;—-:‘“""“ is 15t bank - PRI LEFL] 2560 KB

- 231 -
© 7% S |2000 13 y4 15, 16,17 2nd bank 12345678
3 |eo00 1% 118,19, 14, 1B—3rd a0k 3 204 bank & EEFTE] | 3072 kB

‘_'/‘“w 1C, 1D, 1E, 1F ...4th bank
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KEY  @- Jumper open
ON  m- Jumper closed
L] oFF

1he S12 KB Memory Expansion Adapter uses

XX - 64 KB Block of ram in error
ZZ2Z - Bit in error ( See chart below )

IBM AT
SI2KB & 512/2 MB Memory Expansion Adapters
1BM AT 512 KB Memory Expansion Adapter ( Extended Memory.)

JRG3'B8
8-31-88

L— 100000 2000 201 /

128 KB Ram Chips. The IBM AT accesses this
ey it o (o]l Qo T L o e
Error Codes: XXAAAA 2222 201 \

A = Anything

Situation "~ Location
XX=10,11,12,13 Bank O
XX=14,15,16,17 Bank 1
Switch Settings: Amount of S12 KB
Extended Memory
SW1(Bank0) Sw2(Bank1)
123(45678 123(45678 Already Installed
zeeBacBsl 0 KB

12345678 12345678

512 kB
12345678

1024 KB
12345678

- 1536 KB
12345678 12345678

2048 KB
12345678 12345678 .

; EX2 1 1 [ Bl 2560 KB

Example: The darkened chip above may give an error
code of * 100000 2000 201 " if defective. The " 201 "
indicates a memory error, the " 10 " indicates the first
bank of Extended Memory, and the * 2000 “ indicates
chip number 13, the sixth chip from the left side of the
expansion board. Note that memory errors on expansion
boards may give the error " Parity Check 2 “.

Also note the chip layout of this board.

ISM AT S12/2 MB Memory Expansion Board ( Extended Memory_ )

“The 512/2 MB Memory Board uses 256 KB Ram

Nips. The IBM AT accesses this memory as
Extended * memory only.
Error Codes: XXAAAA 2222 201

I

XX - 64 KB Block of ram in error
ZZ22Z - Bit in error ( See chart below )

A = Anything
Situation Location
XX=10,11,12,13,14,15,16,17 BankO
XX=18,19,1A,1B,1C,1D,1E,IF Bank 1
XX =20,21,22,23,24,25,26,27 Bank2
XX =28,29,2A,28,2C,2D 2E,2F Bank 3
Switch Settings:
The Switch Settings for SW1 on this board are the
same as the settings for SW1 on the 512 KB Memory
Expansion Adapter above.

6-0aE0aC0EERE )

- 280000 0020 201 /

N

Example:

T IBM AT Memory Error Location Chart i
Bitin Chip |Bitin Chip |64 KB Block of 64 KB Block of ram
Error LocationiError Location|ram in error
0000 P 0000 P Dos/Base/Conventional Memory
0001 O 0100 8 ¢o,01,02,03 System Board
0002 t 0200 9 |04,05,06,07
0004 2 0400 10 |08,09 Expansion Board
coos 3
0010 4
Egig : 2000 12 14,15, 16, 17 —_2nd bank
18,19,1A, 1B...3rd bank
80 7 18000 15 [4¢’1p’1E, 1F ___ath bank} 2nd bank

The darkened chip above may give an error
code of “ 280000 0020 201 " if defective.
The " 201 “ indicates a memory error, the

" 28 " indicates Bank 3 of Extended Memory,
and " 0020 " indicates chip number S, the
sixth chip from the left side of the board.

0800 11 Extended Memory 128 KB / 256 KB Ram Chips| Note that memory errors on expansion boards
1000 12 19,11, 12,13 1st bank | may give the error “ Parity Check 2 *. Also
2000 13 1st bank note the chip layout of this board - itis

different from the other board.

Iy
N\
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The following figure lists the positions of the keys and their make

scan codes.

Key Positions and Their Make Codes

1--DE 18--1D 36--33 55--4A 90--76
2--16 19--24 37--38B 56--51 91--6C
3--1E 20--2D 38--42 57--59 92--68
4--26 21--2C 39--4B 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--3D 25--44 44--12 65--D6 98--72
9--3E 26--4D 46--1A | 66--DC 99--70
10--46 27--54 47--22 67--0B 100--7E
11--45 28--58 48--21 68--0A 101--70
12--4F 30--14 49--2A 69--09 102--74
13--55 31--1C 50--32 70--05 103-7A
14--5D 32--18 51--31 71--04 104--71
15--66 33--23 52--3A 72--D3 105--84
*16--0D 34--28 53--41 73--83 106--7C
17--15 35--34 54--49 74--01 107--78B
Make Scan Codes

T




IBM PC/AT SERIAL/PARALLEL CARD

SERIAL PORT
1 - CARRIER DETECT 1 -
2 - RECEIVE DATA 2 -
3 - TRANSMIT DATA 3 -
4 - DATA TERMINAL READY 4 -
5 - GROUND 5 -
8 - DATA SET READY 6 -
7 - REQUEST TO SEND 7 -
8 - CLEAR TO SEND 8 -
9 - RING INDICATOR 9 -
10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -

PARALLEL PORT

STROBE
DATA BIT
DATA BIT
DATA BIT
DATA BIT
DATA BIT
DATA BIT
DATA BIT
DATA BIT
ACKNOWLEDGE
BUSY

PAPER OUT
SELECT

AUTO FEED XT
ERROR
INITIALIZE
SELECT IN

NoOUsWN—-O

18-25 GROUND

Communications Application

Port 2

LEX40036

Figure 3-44. “AT” Serial/Parallel Adapter

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

(-4

(PcAadpzr)

Parallel Portion

Port 1

Port 2

LEX41773
Figure 3-45. ”"AT” Serial/Parallel Adapter

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, D-shell corinector. This port may
be addressed as either parallel port 1 or 2. The port
address is determined by the position of jumper J2.



IBM AT Configuration Chart

1RQ Intermupt OMA Channess

VO Pont (Hex address)

100-1200- 210-220- 2301245712507 260] 27012 80-
23[4]5|6 |7 ufol1]2]a IFF |20F R1F foor 221.2:21.2552126#'275‘&

"AST. Advantage/AT

Senal )

Serial 2

Parallef 1

Parane| 2

Paratel 3

—Game 1O
AST-5251 { ocal Modei 113

AST-5251 Rermole Model 12

AST-PCnet | andg [I

| AST Mog;mus I

Seraly _

Y

Serial 2

Paraliel {

Paranel 2

AST Resource Sharing Network

Corvus Omninet Transporter

Digtal Comm Assoc
IRMA 3278/79 Emulator

Hayes Smartmodem
1200/12008/2400

Serial 1

Serial 2

Hercules Color Card and Graphics
Cargb

1BM 128K Memory Expansion

1BM 512K Memory Expansion

1BM Monochrome Display ang Printer

Paradel 1

Mono Dispiay

IBM PC Network Adater

IBM Serial/ParanevAT

Serial 1

Serai2

. Paratel 1

Paralie! 2

1BM Color/Graphics Dispiay

1BM Binary Synchronous Comm

IBM Synchronous Data Link-SOLC

IBM Fixed Disk and Digkatle

Qshanq;

£
I0E IDEAmMax 64K

Serial 1

Sernal 2

Baranel )

Parafel 2

Clock Cajendar

Game VO

intel Above Board/AT

lomega Bemouli PCOPC 18/PC28
Host Adapters

Quadram Quadcodor |

Color Display

Quadram Quadcolor i

Color Display

Game O

#DMA channo's 5-7 may also be used.

BDotaut is no 1RQ interrupt leve! for both cards.

[ -4F



IBM AT Configuration Chart (coat'd)

v

Adapter Cards

RQ itempt | DMA Channets VO Port (Hex address)

zs4ss7uo1zam}22'$'°' E“F""""m

R ERe

Quadram Expanded Quadboard 384K
and Siver Board

Serial 1

Seraiz”

Paralie! 1

Paraiei 2

Tatigrass Interface 4000/6000 Series
TG20R1/2¢

Tecmar Graphics Master

3COM EtherLink

3COM EtherLink PiusT

T#an Accelerator PC

Ven-Tel Ha! Card and

PC Modem Plus/1200
Serial 1
Serial 2

1

2

3

4

L]

[

7

8

9

10

11

12

Options Used

DEST Scannner Controller »

*Defaull.
CIRQ interrupts can be disabled.

* *Mandatory, cannot be changed or disabied.
%IRQ interrupts $-12 and 15 and DMA channels 5.7 may also be used.
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PC/3270 and AT/3270 Computers

The IBM PC/3270 & AT/3270 Personal Computers are IBM XT and AT microcomputers that are able to emulate the
popular I1BM 3270 Terminals. They are connected with coaxial cable, like 3270 Terminals, through a Cluster Control Unit,
to a Communications Control Unit, to an IBM Mainframe. The PC/3270 & AT/3270 must run IBM 3270 terminal emulation
software to access the Mainframe as an IBM 3270. The PC/3270 & AT/3270 have the added features of being able to
use the "Jump” key, not only for different mainframe sessions, but also to get back to MS-Dos, and data can be easily

uploaded from, and downloaded to, the microcomputers disk drives. Data from the Mainframe can also be printed on the
microcomputers local stand-alone printer. .

Yorkstations Multiplexer Control Unit Communications - . [BMMainframe
( Optional ) Control Units
£l f = 1 {"
iinn EESFE—
%]_ BNC /Coaxial Cable IBM 3725
PC/3270 | AT/3270 | -] —
;E — L e e M - e OR-----
] T g4 ¢
-~ L I U o I [ [, (o] - I
- _ IBM 3299 IBM 3x74
M==I== Multiplexer Cluster IBM 3090
. (8 ports in, Control = ﬁ Mainframe Computer
3270 Terminal PC w/3278/79 1 port out) Unit System/370
: IBM 3705 Architecture
[BSC Cable]

The 1BM PC/3270 and AT/3270 are actually IBM XT and AT r;icrocomgtrters with 3 different features:

1) A 3270 Coaxial Adapter - There are two versions known as the “Long” board and the “Short” Board. Only the
Short board will work in the IBM AT. This is the adapter that uses a coaxial cable to connect to the IBM Mainframe.
(2) 3270 Display_Adapter - It can use the IBM 3270 Color Display (5272) or IBM Monochrome Display (5150).
The 3270 Display Adapter can be used with several display “options” that use special connector(s) that plug into
the top of the boards. The AT/3270, because of its 16 bit slots, can usually only use 1 of these options, but the
PC/3270 can have one or two at the same time. The 3270 Display Adapter “Options™ are the following:
® All Points Addressable ( APA ) Graphics Adapter - Used to let PC programs designed to use the IBM Color
Graphics Adapter run with the 3270 display adapter. However, not all PC graphics are compatible because of the
higher resolution of the 3270 display, 720 x 350 pels, and the Color Graphics Adapter is only 640 x 200 pels.
® Programmed Symbols ( PS ) Graphics Adapter = is an option used to display hest graphics from the IBM
Mainframe. The board has been designed to work with GDDM.
® Expanded Graphics Adapter ( XGA ) -
(3) 3270 Keyboard Timer Adapter ( there are 4 types of Keyboeard Timer Adapters -3 for PC/3270, 1 for AT/3270)
The board must be used with either an IBM 3270 Keyboard or an IBM Enhanced Keyboard with a special connector.

Other PC/3270 and AT /3270 Options:
—_—eeeeee—eeee e e

# 3270-PC Short Memory_Adapter Card ( Printer /Memory Card ). The card contains one parallel port, which can
only be LPT1, and 128 KB of memory. A 256 KB piggyback card plugs into the printer /memory card to increase
system memory up to 640 KB without using any long slots. This board in only used in the IBM PC/3270. °

*3270-PC Expanded Memory_Adapter ( XMA ) - This board comes standard with 1 MB of memory and a parallel printer
port, which can be configured as LPT1 or LPT2. An additional 1 MB of memory can be added with an optional piggyback
card. The memory on this board can be used as base and, with the 3270/PC Control Program version 3, expanded
memory. The Control Program can use the memory on the XMA card to run up to 6 independent large PC applications
simultaneously ( multi-tasking ). The card is only used in the AT/3270.

““aneral Information:’ : ’
E _———— —  —— 3

.Japters that will slow the system down if located in the Expansion Unit are: Printer /memory adapter, memory expans:
adapters, display adapters, AP A Graphics adapter and PS adapter. :
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KEY CIZ - Jumper open 1BM PC, XT, 3270, AT ‘ Jmoz8e
ON - Jumper closed 70 Emulation Adapters

OFF
=Ll
. istributed Functions Communications Adap
or
istributed Functions Communication ter mulation Adapter
( Long Board - 4.77 MHz ) ( Sho oard — 4.77 to 8 MHz )
IBM XT Slot 8 Switch Block

Left Position - IBM XT Slot 8 only

BNC
Coaxial
Receptacle
Connector

The IBM 3270 “ Coaxial * Adapter cards are used to make IBM PC, XT and AT computers emulate IBM 3270-type

Terminals. They use coaxial connectors to cable to the IBM Mainframe, via other 1/0 devices such as the IBM Cluster

Control Unit and Communications Unit. There are two versions of the beard: ,

® The " Long " board - This is the original card used in the IBM PC/3270. It is made to work in the IBM PC and XT based
systems at 4.77 MHz. It can be used in regular PCs with IBM 3278/79 emulation software. The board uses Base ROM
address CO00O0 and 4K of Ram at CEOQO-CEFFF.

® The " Short “board - In 1986, this second card replaced the long card. It can be used in computers running at 6 and 8
MHz. It will work in the IBM AT and AT/3270 computers. It can be used in regular PC with IBM 3278/79 emula’
software. The board uses Base ROM address CAOOO and 8K of Ram at CEOOO-CFFFF.

Both 3270 boards use Interrupt Request Level 2. There is no way to change their interrupt level. In any PC, XT, AT or

compatible computer, there must be no other boards using IRQ 2. Any other boards that are using it, must either be

removed or reconfigured with a different interrupt request level. The board uses Base 1/0 address 2D0-2DF Hex.

The boards have BNC Coaxial ( Receptacle ) connectors that connect to BNC Coaxial ( Plug connector ) Cable. This cabling
is the same as IBM 3270 Terminals. This coaxial cable connects the PC to an IBM 3x74 Cluster Control Unit. From there,
the system connects to a Communications Processor Unit and finally to the IBM Mainframe.

@ To install the Coaxial Cable, line up the bump on the @ Next, push the cable on the connector and
receptacle connector with the slot on the plug cable. turn to the right until it clips inte place.
PC FD E_ to IBM 3x74 PC kmt@_g_ to IBM 3x74
Cluster Control Cluster Control
Receptacle ——I I—Plug Unit Unit

To test the 3270 board in a PC/3270 or AT/3270, run diagnostics, test number 28. This test will also work for 3270

boards installed in regular IBM PC, XT and AT computers. The 3278/79 emulation adapter (which is also the short board)

comes with its own diskette that runs the same test.

© If the board passes the test, the code " 2800 " appears on the display.

® If the board fails, check the following:

o0 |f the message “ Error - Not Connected To Control Unit " is displayed, check the coaxial cable connection. If it is good,
it is probably not connected to the Control Unit. If the connection is good, replace the board and/or cable.

®e [f there is any other error message, the board is not functioning correctly. Make sure that there are no other boards
that may be causing a hardware conflict by removing all other unnecessary boards to do the test. If there is still a
problem, replace the board.

Board Conflicts: The short board using Base ROM address CAOOO will have a conflict with any other adapter using t+:-

ROM address, such as a second fixed disk controller, like the Plus Hardeard 20 set up as Drive D: The IBM PC/327
Workstation Program will not work, but some other 3270 emulation programs ( such as " Extra ") may work. ‘
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181 3270 Display Adapter and Adapter Options

IBM 3270 Display_Adapter

e IBM 3270 Display Adapter can use one of two monitors: the IBM

35272 Color Display or the IBM S150 Monochrome Display. These

monitors do not support 40 column text, border colors, high intensity,
or the use of a light pen. The board can be used in the PC/3270 (XT

JNGIE
4-4-8

e, . .
eLeleletetetets

...........

system board, long slot only, usually in J1, J2 or J3) or the AT/3270  |:; SHERHE

(8 bit slot only, always J1). The board has three 30-pin connectors

(Y1, Y2 and Y3) for 3270 Display Adapter "Enhancement” Options.
When installing in the iIBM XT system board, set switch block 1,

S and 6 “on™, same as the EGA display adapter. When installing in
the IBM AT system board, set the video switch “forward”, for
color display. Note: There will be NO VIDEO unless there is a
3270 Keyboard Timer Board installed. To test the 3270 Display
Adapter and Option Adapters (if any) run test 32 from the IBM
PC/3270 or AT/3270 Diagnostics.

3270 Display_Adapter Options:
1. All Points Addressable Graphics Adapter (APA), and
2.Extended Graphics Adapter (XGA)

These two boards, which are not interchangeable, allow PC
Programs written to use the iIBM Color Graphics Adapter run
on the 3270 Display Adapter. However, not all programs
written for the Color Display (640 x 200 pels) will work with
the 5272 Color Display (720 x 350 pels) because of the higher
resolution. The AP A Option is for PC/3270, and the XGA

Option is for the AT/3270.
IBM AT/3270

1BM PC /3270
All Points Addressable Extended Graphics Adapter
(XGA) Option Adapter

.APA) Graphics Option Adapter
Y1 Y3 Y1

3. Programmed Symbols Graphics Adapter (PS)

There are two types, one for the PC/3270 and one for the
AT/3270. The Programmed Symbols Graphics Adapter Option
is designed to display “host-based program symbol graphics™.
The host application treats the computer as a 3279 Display
Terminal. Because of the cell size, horizontal resolution and
vertical resolution, the display is not identical to the 3279
Display Terminal, the host application (usually GDDM) may have
to be modified.

IBM PC/3270 18BM AT/3270
Programmed Symbols Programmed Symbols
(PS) Adapter (BS) Adapter

Y3 Y2 Y3 Y2

"™ no longer sells the PC/3270 or AT/3270, and no longer sells
_ < Option Adapters. They can only be attained as exchange/
replacement for defective ones.

00e%e’,
e et S s S s et o L L

" DB9-Pin Female

Installation of 3270 Display_Adapter
and Option Adapters

The 3270 Display Adapter is put in one of the far left
slots (J1 or J2) of the PC/3270, and the 8-bit slot (J1)
at the far left side of the AT/3270.

Y3 Y2 Y1
——cmamme—y; 32770 Display Ad.
< AP A Ad.

The 3270 Display Adapter must be installed in an 8-bit
slot. The Option Adapters are installed in a slot next to
the 3270 Display Adapter.

Y3 Y2 Y1
—..m3270 Display Ad.
APA Ad.

Y3 Y2 Y1

3270 Display Ad.
%PS Ad.

Y3 Y2 Y1
TE 3270 Display Ad.
XGA Ad.
The “Short 2-position" top card connectors are used to
connect the Option Adapters to the 3270 Display Ad.

J2 3270 Display Ad.
J3 APA Ad. : !

In the PC/3270, two Option Adapters can be connected
to the 3270 Display Adapter at the same time from both
sides. The same top card connectors are used.

Y3 Y2 Y1
Ji 3270 Display Ad.
J2 WXGA Ad.
J3 XPS Ad.
I l— ¥ Short 2-position
=T Long 2-position

TTT Long 3-position
In the AT/3270, two Option Adapters can be connected
to the 3270 Display Adapter at the same time, but only
from one side. To do this, three different top card
connectors must be used. Y1 - Short 2-position;
Y2 - Long 2-position; Y3 - Long 3-position (with the
thick leg in the PS Option Adapter).
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1BM 5272 Color Display (3270 Displa y) JmgzEs

Front View

The IBM 5272 Color Display, (or "IBM 3270 Personal [‘2 screws on tcp...-[ ...to open monitor

Computer 5272 Color Display ™), is found only on the
IBM 3270-PC and 3270-AT computers. It can only be
used with the 3270 Display Adapter Card. It requires
it own power source. It is a high-resolution color
display (720 x 350 pixels). The character box is 9 x
14 pels, and character size is 7 x 14 pels. Reverse
image, blinking, underscore, and nondisplay are not
supported.

- Power LED

For host and notepad sessions, 1920 characters are

Brightness

available, 24 lines x 80 characters, and the 25th Power Switch
line for operator information. Bottom View

For PC Dos sessions, 2000 characters are available,

with 25 lines x 80 characters. Video Cable to 3270 Display Adapter (DB9 Male)

There is an adjustment on the front for brightness.
There are adjustments on the back for: Focus,
G1 Bias (brightness/voltage), Horizontal Hold,

2 screws on the bottom
' to open the monitor

Vertical Hold, Vertical Size, Vertical Linearity, ) —
and Verticai Position. Note that the adjustments ?@@ I
on the back have very small openings and must — 7 D0 not remove these
have very narrow tools to adjust them this way Dm 3 screws
without removing the cover. L—Brightness
\————Power Switch
To remove the cover, first remove the monitor stand. .
Next, remove the two screws on the top, and the Back View

two on the bottom.

BE CAREFUL! Whenever working with a monitor, be
extremely careful not to touch the CRT. Keep hands

and face away from the CRT. This is also true for

the FlyBack Transformer. When working on adjustments
inside a monitor, only touch the actual point of
adjustment. Try to use plastie tools only.

S L]~ [ [ ocus
* *¢ oG] Biag
L— Horizontal Hold
Vertical Hold
Vertical Size
Vertical Linearity

Power Connector —i
to AC Wall Outlet

Adjustments:
Too much, or too little, raster or brightness - Screen
Out of Focus = Focus
Vertical alignment problem - Vertical Hold, Size
Horizontal alignment problem = Horizontal Phase, Horizontal S
Hold, Horizontal Center, or Horizontal Width ( may not be Horizontal Hold
able to do this if pot is glued, and use a plastic tool ) G1 Bias
Characters out of proportion - Vertical Size Screen Brightness
Incorrect characters on display = Not a monitor problem, '
check display adapter and software
No power - Power Supply board, may be fuse
Red, Green, or Blue video adjustment = It should not be

Vertical Position

Vertical Hold
Vertical Size
Vertical Linearity
Vertical Position

Horizontal Center

0= Fuse SB 4 Amp

necessary to make adjustments to RGB signals, unless Blue : Rng'Volt
the color adjustment will be very slight. The Red, Blue Horizontal —— @) o G“."
and Green Gain adjustments on the Yoke Assembly are Width - Uain

these minor adjustments to the color signals. Do not
adjust the Red, Green and Blue driver pots.

Do not make adjustments in the field with the Parity Rings
and the Yoke Clamp

-5

Monitor PCB

Parity Rinqs§ 5

Power Supply PCB —

Yoke Clamp



IBM 3270/G Dis b_lggJ_dgan Adapter

“The 1BM 3270-PC/G and IBM 3270-AT/G use a specifically different
play = adapter and monitor - than the standard 3270 PC and AT.

The 3270/G Display Adapter is designed to use the IBM 5278 Display
Attachment Unit with the IBM 5279 Color Display. The card has a 62
pin female connector and looks very similar to the IBM PC Expansion
Unit Receiver Card. The word "RECEIVER" is NOT printed on the
3270/G Display Adapter, but the part number “1503902" is on it.

The 3270/G Display Adapter is a half-length card, and is usually found
in a slot to the left side of the XT or AT system board. It has a 62 pin
female port to connect to the 5278 Display Attachment Unit via a 3
foot male-to-male signal cable. (This is the same cable as the IBM PC
Expansion Unit Signal Cable.)

The 5278 Display Attachment Unit provides alphanumeric and graphics
processing functions, buffer storage for the 5279 Color Display, and
emulation of the IBM Color Graphics Adapter (similar to the APA
Option Adapter of the 3270-PC). The 5278 contains hardware to
assist in drawing lines and filling areas to draw a graphics picture.
The 5278 connects to the system unit via a 3 foot 62 pin signal cable.
The 5278 also connects to the 5279 Color Display via a 37 pin male~
to-female cable. The 5278 Display Attachment Unit receives its
power from the 5279 Color Display through this cable.

The 5279 Color Display has a 14 inch diagonal screen. It can display
32 rows of 80 characters (2560 characters) or 49 rows of 80 char-
scters (3920 characters) as selected by the 3270 Control Program.
" s screen resolution is 720 x 512 pels. Character size is 9 x 10

. $(8x 10 in a DOS session) in a 9 x 16 box. Due to the vertical
resolution, horizontal resolution and character cell size, some PC
programs may not be compatible with the 5279 Color Display.

To test the 3270/G, run the “IBM 3270-PC/G or /GX Diagnostics™ or
the "IBM 3270-AT/G or /GX Diagnostics”, test number 44.

The IBM 3270 Graphics Control Program ver. 1 is for the 3270-PC/G
and /GX only, and operates with DOS 2.1 only. Versions 2 and 3 are
for the 3270-AT/G and /GX and operate only under DOS 3.1 and 3.2.

JAGIEY
4-11-89

3270/G Display_Unit Adapter

..............
.....................

S

T "1503902"

2

] Female
Port

3 62 Pin

...................

3278 System Unit Cable

3 Foot 62 Pin Male~to-Male Cable (same as the IBM
PC Expansion Unit Signal Cable) connects the 5278
Display Attachment Unit
to the 3270/G Display
Adapter.

3279 Display_Signal Cable
2 Foot 37 Pin Male-Female Cable
connects 5279 Display to the

5278 Display Attachment Unit

IBM 5279 Color Display_and IBM 5278 Display_Attachment Unit

Front View

Rear View

Gl

9279 o

— Power LED
— Power Switch

3218

.........

r Hinnmnnm -

= Monitor Stand

Interface to 5278 Display
Attachment Unit (DB37-pin Female)
S B ———AC Input Power

i o . 2' Interface to 5279 Color Display

(DB37-pin Male)

Interface to 3270/G Display Adapter
in computer (DB62-pin Female)
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IBM AT, AT 3270 | | oz

Instead of Switches and Jumpers, the IBM AT uses a Setup Program that is saved in its memory in the System Loard. It uses
a battery to retain this information when it is powered off. To access this setup program, boot the IBM AT Diagnostics
- run option number 4 to setup the system. This program will setup the following:

Date and Time ( This is the only way to permanently save changes made to the time and date.)

Floppy Diskette Drive(s) ( Number of drives and type of drives ) Drive Types:
Orive A is usually a 1.2 MB High Density Diskette Drive.
Drive B is usually a 360 KB Double Density Diskette Drive; look for an astoriclt “ # “ on the front of the drive.

Hard Disk Drive(s) ( Number of drives and type of drives ) -Drive Types: -
The drive type is normally labeled on the front of the hard drive and can be seen by removing the cover ( or using
a penlight to see through the front of the cover ).
Type 2 is 3 20 MB Hard Disk Drive.
Type 20 is a 30 MB Hard Disk Drive.

Display ( will always try to be the present display you are using automatically )
Math Coprocessor ( will always know if one is present or not automatically )

Conventional ( or Base ) IMemory
This is all memory up te 640 KB. All IBM AT's have either 256 or 512 KB memory located on the system beard.
The remaining 128 KB to access up to 640 KB must be located on another memory expansion board.

Expanded ( or Extended ) Memory
This is the only type of memory the sotup program can directly access past 640 KB. When the memory count on
the AT passes 640 KB during the power on self-test, this is the memory being used. It is enly used for VDISK,
print spooling, ram disks and the XENIX or UNIX Cperating System. MS- Dos can not recognize this memory.

Two Types of Expanded Memory

Due to the confusion in terminology between various manufacturers, | will refer to the memory that the IBM AT Setup
Program can access after 640 KB as “Extended Memory~, and the memory after 640 KB that the progr=in can not ace
 “Paged Memory“. The definition for “Extended Memory” 1: given in the above paragraph. The AST Advantage board ) }
: access this type of memory. "Paged Memory " is a different type of memory that can be used in MS-Dos applicatio’ :
'Paqed Memory " must always have a program loaded, usually from the “config.sys” file, to enable this type of men._. o
Common boards that use this type of memory are the AST Rampage boards, the intel Above boards, and the IB™M Expanded
Memory Board ( XMA, used in the AT 3270 only ).

lﬂn I AT 3270 System Board IBM AT Serial/
Parallel Adapter

Battery Connector wweemy

Keyboard Connector -I
(Bagk of B AT) Sor
1 Parallel
] Port
(Front of IBM AT ) J20 - LED's L
& Keylock
J18 emd
J19 = Speaker
Jumpers J1 and J2

\ System Board

Switch 1 - Video Memory Jumper J18 J1 J2
Menochrome Color ® 256 |} 512 | comt H ttt B

towards back towards front towards back towards front com2 H w2 e
| of the AT of the AT of the AT of the AT
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t. -ticolor hig Micro Chanr-: nsi rigl, mal | k
I Slots: three 8/16- b:t slots [ (up to 19200 baud)
| for PC and XT boards. Slots :
Color text better than : are horizontzlly mounted, | _Parallel, femal - |
I

cable connector socket.

ZGA! parallel with system board. | [ s0cket.

— Power sucply interface for a 70
Weatts power supply.

__ Proceszscr: Intel™ 8086-2 has

I 16-bit data bus, with a 16-bit

| internal data path. Maximum speed
— ] is8Mhz.

_ Math Coprocessor: Intel™ 8087.
NMaximum speed is 10Mhz..

____lnrf ket (maie) for

20 Mb hard disk drive.

_ Intert ket (male) for
microfloppy drive: 3.5-inch 720K.

a__ VLSI: IBM proprietary Very Large
Scale Intergrated chips.

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

Inline Memory Module | Handles system set up; time of day;
(SIMM) boards. lllustration | Speaker for system. automatically detects installed
shows one of two 256K cards and configures according to
DRAM boards installed. One Maximum RAM is 640K. priority.

128K bank of RAM solcered  System designed for DOS

into system board. (3.3 or better) only.




Micro Channel Expansion Programmable Option Select |—Earallgl, female DB-25 cable
Slots: four 8/16-bit sicts for  POSinone 64K CMOS RAM | socket. :

PC and XT boards; chip for system set up; time of |

sne Video Graphic Array day; automatically detects |i— Serial, male DB-25 cable
(VGA) expansion slot for installed cards and configures |l socket (up to 19200 baud).
8514A display Adapter Board according to priority. I

(16-color 1024x768 pixel |
format) linked into system ! nnector

I

: rMmf-in IN olug sccket.
- . .

tboards built-in VGA circuitry. I_._Q_ﬁ.I /’//J) K rd 6-pin DIN pl

l - /Fa annggg r socket.

: 7 Video Memory handled by

/// eight 4-bit 84K chips.
7/ .

i
I
I
I
|
I
I
!
I
|
!
I
[ S
LT

P Power supply interface

wﬁm
mu;rgﬂgpgy 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 Intergrated (VLSI)
chips.

xpansion slots for
Inline Mem Modul
(SIMM) boards. lllustration
shows one of two 512K DRAM
11 "L_ boards installed.

I
l
!
!
|
|
I
|
|

FRONT OF DESRJOP-TYPE SYSTEM l Four 32K ROM BIOS chips.
l‘Plug to system gpeaker “——Processor: Intel™ 80286 (a square 68-pin chip design)
L has16-bit data bus, accepts 8-, and 16--bit data types, 24-bit
Math Coprocessor: Intel internal data path. Maximum speed is 20 Mhz. Maximum
80287. Maximum speed addressable RAM is16 Mbs.; virtual memory up to 1Gb. Model

is 10Mhz. 50 comes with a 10Mhz. 80286-10 processor.
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PS/2™ MODEL 60 SYSTEM BOARD '

System power supply Interf kets for 3.5-inch  Expansion slots for Static
interface. 71 144Mb drive. . | Inline Memory Module |
: | System comes with options | (SIMM) boards. Mustration |
System's Fyse. _. _ _ _ _ | for an additional Hard Disk | shows three cf four 256K '
| |_drive (maximum 70 Mb.). | boards installed (vertically). :
Kevbcard plugsocket, L " . e | ||
Mous 2 olug sacket. S~ D |
S~ T = Ty |
Parallai DB-25 cable socket. ~F OPPEIEER : )
N N = RN SRR 2 B,
Serial 08-25 cakl3 socket. ~ ] Dottty i |
N\ ~ g2 | X f: iRl EiE |
Video cable - anector socket. \\ |
AN |
IBM prsoriniary Verv Large \\ \ |
Scaie Intargrated VLSI chips. \ _ j
\ —
Metal grounding strap. \ .
a—— ng sudp. o \_. —l

BACK OF TOWER-TYPE SYSTEM

Micro Channel Svoansion Slots: -
Seven 8/13-bit slots for PC and XT T8 2120 8 5 = = a—d— _
Boards; cre_expansion slot for l B ST AL,
Video Graphic Array (VGA) o e _ s ] >
alternative video adapter board
linked into system board's built-in
VGA circuitry.

l
|
|
|

_

] :

| |

Processor: Intel™ 80286 a : |
(a square 68-pin chip design) | | |
has16-bit data bus accepts 8-, e e { ] |
a~d 16--bit data types; 24-bit . |__ __—_— _—_ ___~>7 I__—— | :
internal data path. Maximum — Math Coprocessor:intel™ | |
speed is 20 Mhz. Maximum 80287. Maximum speed | |
addressable RAM is 16 is 10Mhz.. |
megabytes; virtual memory Model 60 comes with a Plug to_speaker | |
up to 1 Gb., requires OS/2.. 10Mhz 80286-10 processor. 128K ROM _|

e ——
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r——-————-———-—-———————-—— <
l PS/2m MODEL 80 SYSTEM BOARD "i .

,,,,,,

STANDARD COMPON_ENTS

l_;-’l‘ "‘Nil n sl Mf [t (SIM;\A) IBM proprietary Very Large Scale
Inline Mamory Moduy:2 Intergrated (VLSI) chigs.

| boards: 512K each {Mcdel 80-78); = 9

I 2Mb each (Model 22-111). (RAM TOP OF NOTE: IBM uses Surface Mounted
| speedis 39 ns.). ltustration shows ||"TOWER-TYPE" || 1 o 1o conserve space. SMD's
: one board irstallec (vertically). SYSTEM cannot be desoldered.

|

‘H — Expansion slots (male) for optional one
Il  3.5-inch, 1.44 Mb., microfloppy drive
and two Hard Disk drives (maxumum
115 Mb.).

l FRONT OF TOWER-T\ PE SYSTEM

Processor Intal™ B03E6. 32-bit data
I /bus accepts 8-,16- and 32-bit data
/ types. 32-bit internal data poth with 7
? registers. Maximum speed is 24 Mhz.
Maximum addressable RAM is 4
gigabytes; virtual memory
up to 54 terabytes.

Model 80 comes with either a 80383-
16, or -20 processor with either 16 or
20 Mhz processing speed. Maximum
RAM expansion is 16 Mb, a

i et EE combination of SIMMS and other
i _l{=m \ expansion boards.

\
...... ‘M \ To_speaker plug socket.
ool

| Math Coprocessor: Intel™ 80387.
| Maximum speed is 20 Mhz. lllustration
I shows a Model 80-111 with a 80387-16
L. Micro Channel nsign Slots: which performs calculations at 16 Mhz.
Four 8/16-bit slots for PC and XT Boards; speed.

|_ Three 32-bit slots, usually for RAM expansion;

One Video Graphic Array (VGA) expansion slot for

alternative video adapter board linked into system  NOTE: metal groynding strap wraps
board's burlt -in VGA c:rcu:try around expansion slots.

e G—— — — — — — — — GOt=n  —
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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 1 of 4). PS/2 Options Compatibility Chart

Machine Type

Option Name Option No. FRU No. 855S 8560 8570 8573 8580
PC Network 1501222 25F8279 X X X X X
Adapter/A PC 13003 7
PC Baseband 1501223 72X8102 X X X X X
Adapter/A Pcr30056
Display Adapter 1887972 1887971 X X X X
8514/A Pc/30098
8514 Memory 1887989 1887708 X X X X
Expansion C120062
80286 Expansion 1497252 1497253 X
Memory ]
Adapter/A PC120022
OMb -8Mb 1497259 1497253 X X
Expansion
Memory 0C/2004f
Adapter/A
2Mb Memory 30F5360 74X8637 X X 7
Module Kit TR 2o
0.5Mb Memory 30F5348 1497256 X X
Module Kit rrer
80286 Memory 6450344 72X8532 X
Expansion
Adapter PO2EN’=
80286 Memory 6450345 61X8906 X
Kit (SIPs) Yero23
80386 System 6450375 72X6670 1
Board Memory
Expansion Kit Fe13n027
80386 Memory 6450367 72X6671 X X X
Expansion e 1300YY PCI3005 3
80386 Memory 6450372 72X6672 X X X
Kit
2Mb-8Mb 6450605 90X9556 X X X
80386 Memory | pcy 2002/ | POXT37/
Expansion
Option
IMb Memory 6450603 90X8624 X X X X
Module 85 ns ,é.‘ O MH2 p,’.. pcl;oo 56
2Mb Memory 6450604 90X8625 X X X X X
Module 85 ns PrI2CC27

Chapter 13. Personal System/2 Options and Adapters (8550, 8555, 8560, 8570, 8573, and 8580) 13-1
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Table 13-1 (Page 2 of 4). PS/2 Options Compatibility Chart
Machine Type
Option Name Option No. FRU No. 8550 8555 8560 8570 8573 8580
2Mb Memory 6450608 15F7658 4
Module 80 ns for
25 MHz System
Boards
| Dual Asynchro- 6451013 34F0008 X X X X X X
nous Adapter/A |39 5579 £C200 3
| Multiprotocol 6451003 90X8995 X X X X X X
Adapter/A 22720 Fr7o. o
| 300/1200 Modem 6450349 34F0006 ) X X X X X X
Adapter/A VP Lo vy |eeen 03D
Pointing Device 6450350 61X8923 X X X X X X
(Mouse) JARIAsalk]
S 4869 Diskette 6450245 72X6758 X X X X
Wl Adapter/A ol ants s i
5.25-i0 Diskette 6451007 15F7996 X X X X X X
1.7+:b | Adapter/A Tyl | r .
1.44Mb Diskette 6450353 72X85237 |- .3(’/-? s veod X X X
Drive N/A 33F8211 X
N/A 38F5936 X
30Mb Fixed N/A‘ 90X9403 X
Disk N/A 6128277 X
44Mb Fixed 6450354 72X8541 X X
Disk DR
60Mb Fixed 6450606 /7= |32 90X8627 X X X
Disk N/A 6128272 X
70Mb Fixed 6450355 72X8519 X X
Disk S
115Mb Fixed 6450377 90X7392 X X
Disk Ct -
120Mb Fixed N/A 90X9286 X X
Disk Vbl
314Mb Fixed 6450381 90X8745 X
Disk Kroo
80287 Math 6450356 72X8528 X X
Coprocessor I ERE
80387SX Math N/A 33F8160 X
Coprocessor
| 80387 Math 6450369 72X6673 X 2
Coprocessor
(16 MH2) TR
80387 Math 6450378 90X7393 X X 3
Coprocessor O
(20 MHz) '
80387 Math 6450607 15F7661 4
Coprocessor Vi
(25 MHz)
6157 Tape Drive 92X1458 92X1459 X X X X X X
Adapter
Token-Ring 69X8138 83X7488 X X X X X X
Adapter/A rec. 03,0
Token-Ring 25F8887 83X9180 X X X X X
} Network RPL

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

Option Name Optioa No. FRU No. 8550 8sss 8560 8570 8573

* Token-Ring 16/4 16F1133 16F1144 X X X s X

Adapter/A

3270 25F8448 25F8450 X X X X X
Connection/B 12003 /

Internal Optical 63X4166 68X8825 X X X X
Drive

Optical Drive 63X4166 63X4266 X X X X
Adapter

High Speed 65X1905 65X 1900 X X X X X
Adapter/A

3117 Adapter/A 65X1925 65X1920 X X X b X

Pageprinter 75X8267 75X8213 X X X X X
Adapter/A

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

4680 Store Loop 83X8187 96X4852 X X
Adapter

4680 Store Loop 6316840 6316840 X X
Cable

4680 Second 83X7575 96X4852 X X
Store Loop
Adapter

3119 94X2415 94X2425 X X X X X
PageScanner
Adapter/A

Artic 09F 1897 09F 1888 X X X X X
Multiport/2
(512Kb)

Artic 16F1820 09F1962 X X X X X
Multiport/2 w/
IMb memory

X.25 Interface 16F1858 15F8888 X X X X
Coprocessor/2

Internal Tape 30FS279 30F5273 X X X
Backup Unit

5.25-in 1.2Mb 6451006 15F6912 X
Internal Disketie
Drive

2Mb - 8Mb 6450609 15F8292 X X X
80286 Memory
Expansion
Option (w/o

memory)

Display Station 92X0743 . 69X6283 X X X X X
Emulation
Adapter/A -

Image 07F4400 07F4401 X X X X X
Adapter/A

300/1200/2400 94X1755 65X1253 X X X X X
Internal
Modem/A

Chapter 13. Personal System/2 Options and Adapters (8550, 8555, 8560, 8570, 8573, and 8580)
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Table 13-1 (Page 4 of 4). PS/2 Options Compatibility Chart

Machine Type

Option Name Option No. FRU No. 8550 8555 8560 8570 8573 8580

Enhanced 80386

Memory Option .

w/o Memory - 34F2825 X X X
e 2Mb Kit 34F3077 90X8625 X X X
e 4Mb Kit 34F3011 - X X X
e 4Mb 34F2933 34F2934 X X X

Memory
Module

Legend: 1 = Model 041 only
2 = Models 041 and 071! only
3 = Not used on Models 041 and 071

4 = Model 8570-A21 only
5 = Model 8570-E61 and 8570-121 only.

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.
The 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) form 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
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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 1Mb 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/O 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 Expaunsion 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 1Mb chips, 6Mb can be installed on
one option card. No user setup is required.
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MAP 0020: Power (Type 8550) 14-2
MAP 0020: Power (Type 8555) 14-5
MAP 0020: Power (Type 8560) 14-8
MAP 0020: Power (Type 8570) 14-11
MAP 0020: Power (Type 8573) 14-14
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'MAP 0300: Keyboard (Type 8573) 14-38
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MAP 0600: Diskette Drive Start (Type

8555) 1443
MAP 0600: Diskette Drive Start (Type
8573) 14-44
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Adapter 8514/A  14-51

MAP 14900: Plasma Display Adapter (Type
8573) 14-57
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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.

001

— 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

I

002

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.

003

Is the fan running?
Yes No

004
— Go to Step 006.

[ 005
= Go to Step 009.

LEX42745

Figure 14-1. Fan Connector

Is the voltage correct?
Yes No

007
— Go to Step 009.

008

= Replace the fan assembly.

006

— 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
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— 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 and power on the power
supply. .

— Check the power supply connector for the volt-
ages shown in Figure 14-2.



\ Power Supply

Connector
2
LEX42796
(v DO) (v DO) Ground Pin Pin
Minimum Maximum Number
-9.0 -15.0 2 1
+9.0 +15.0 2 3
+3.7 + 6.2 2 15

Figufe 14-2. Power Supply Voltages

Are the voltages correct?
Yes No

l
010

Replace the power supply.

011

Is the powér-good light on?
Yes ll\To

012

Replace the power supply.

013

-~ 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 1 and 2, as shown in
Figure 14-3. (If the assembly has a detachable
cable, remove it and check it for continuity.)

ojo
oflo
allo

-

N
-t
N

LEX42797

Figure 14-3. Speaker Continuity

Is there continuity?
Yes No

014
Replace the failing FRU.

015

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 failing symptom remain?

Yes No

I
016

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

Replace the drive causing the failure.

017

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)

Chapter 14. Diagnostic MAPs  14-3
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017 (continued) 025 (continued)

Did the failing symptom remain? Replace the system board.

Yes No - or —
| If that does not correct the problem, replace the
018 ’ memory module packages.

— 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.

019

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

I

020
Go to Step 023.

021

-~ Power off the system.

— Remove the math coprocessor.
= Power on the system.

Did the failing symptom remain?
Yes No

022

~ 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.

023

= Power off the system.

- Disconnect the keyboard cable from the system
unit. .

— Power on the system.

Did the failing symptom remain?

Yes No '

024
Go to “MAP 0300: Keyboard.”

025

— Power off the system.
(Step 025 continues)

14-4

-1



MAP 0020: Power (Type 8555)

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 bus adapter is failing.

I 001 | 005 (continued)
— Check the power supply voltages.

— Power off the system.

— Disconnect z}ll external cables and devices, (v DC) (V DC) Lead +Lead
except the display, keyboard, and power cord, Minimum Maximum Pin Pin
gOm the sgtcm unit. + 48 +52 P7-S P10

— Power on the system.

. . . - 4 - s 7-9 P1-S

Did the failing symptom remain? 43 34 F

Yes No +1LS +12.6 P1-5 P7-3

| +108 129 P14 P18
002 '
CAUTION: poweraoop 1 ]
Power off the system before connecting any ¢3':%{':§ H
. -12VOLTS 4
device. aRoUND 8
. GROUND 6
— Connect the external devices to the system gnouno 7
unit, one at a time (power off the system -SVOLTS 9
each time), until the failing symptom TvoTe
returns. +5voLTS
Repair or replace the device causing the
failure.
GROUND
GROUND
Front of
003 jveus U oot
+8VOLTS

— Power off the system.
— Unplug the power cord.

— Unplug the power supply connectors P7 and D Lead + Lead
P14 from the system board. ﬁwf’m (,\:,l:‘c)._ Pia Pia
— Plug in the power cord. T 48 T 52 Plet Pias
— Power on the power supply.
Does the fan run continuously? + 48 +52 P14 Pl4-4
Yes No + 48 + 52 Pl4-2 P14.5
I
004 Figure 14-4. P7/P14 Power Check
Replace the power supply. (Step 005 continues)
00S
(Step 005 continues)

Chapter 14. Diagnostic MAPs 14-5
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005 (continued)
Are the voltages correct?
Yes No

Replace the power supply.

007

— Power off the system.

— Check the continuity between pins P7-1 and
P7-2.

Is the continuity above 1K ohms?

Yes No

008
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 have continuity?
Yes No

Ha

Replace the speaker.

011

-4

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

012

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.

013

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

014

Replace the diskette drive.

- or — .

If the problem continues, replace the diskette
drive cable.

015

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

016
Go to Step 028.




017

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

Go to Step 023.

019

— Power off the system.

— Remove the math coprocessor. .
— Power on the system.

Did the failing symptom remain?
Yes No

l

020

Replace the math coprocessor.

- or —

If the problem continues, replace the system
board.

- or -

If the problem continues, replace the power
supply.

021

— Power off the system.

— Disconnect the keyboard cable from the system
unit.

— Power on the system.

Did the failing symptom remain?

Yes No

|
022

Go to MAP 0300: Keyboard.

023

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

l

024
Go to Step 027.

025

— Power off 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

Replace the memory module kit.

027

Replace the system board.

- or -

If the problem continues, replace the memory
module kits. ’

- or -

If the problem continues, replace the bus adapter.

[ 028

— Install the bus adapter, then the option adapters
and devices. one at a time (power off the system
each time), until the failing symptom returns.

Docs the adapter or device that causcd the failing

symptom to return consist of more than one Fru?

Yes No

Replace the FRU.

030

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 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. o

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.

026202090
026°6°6°6°6°0!

| 001

~ 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

|

002

CAUTION:
Power off the system before connecting any
device.

[ s

ABCD

— 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.

l 003 I LEX42803

— Power off the system.
— Unplug the three power supply connectors.
~ Power on the power supply.

= Check the power supply connectors for the volt- (V DC) (v DC) Grouod Pin  Pin
ages shown in Figure 14-6. Minimum Maximum Number

-9.0 -15.0 2 9

+9.0 +15.0 2 3

+3.7 + 6.2 2 1

+3.8 + 6.3 B D

+9.0 +15.0 C A

Figure 14-6. Power Supply Voltages

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

Replace the power supply.

005

Is the power-good light on?
Yes No

l

006
Replace the power supply.

007

— 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.

<3

!

Check continuity
between these points.

LEX42804
Figure 14-7. Speaker Continuity
Do the speaker and speaker assembly cable have con-
tinuity?
Yes No
|

008
(Step 008 continues)

008 (continued)
Replace the failing FRU.

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

010 |

— 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.

011

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

012

— Power off the system.
Replace the system board.

013

— Power off the system.

— Remove the math coprocessor.
— Power on the system.

Did the failing symptom remain?
Yes No

014 |

— 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.
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— Power off the system.

— Disconnect the keyboard cable from the system
unit. :

— Power on the system.

Did the failing symptom remain?

Yes No

[o16
Go to MAP 0300: Keyboard.

017

— Power off the system.

Replace the system board.

- of —

If that does not correct the problem, replace the
system board memory.

018

Was the failure a memory adapter?
Yes No

l
019

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

020

= 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 SA38-0039-01

MAP 0020: Power (Type 8570)

MAP 0020: Power (Type 8570)

Symptom Explanation Conditions That Could Cause This Symptom

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

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.

o

— 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.

003

— 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

|
004

Replace the power supply.

005
(Step 005 continues)

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

I
006

Replace the power supply.

[ 007

— Check the power supply connector for the volt-

ages shown in Figure 14-8.

1 3 15

/ \ Power Supply

LEX42801

Connector
2
(V DC) (v DbO) Grousd Pin Pin
Minimum Maximum Number
-9.0 -15.0 2 |
+9.0 +15.0 2 3
+3.7 + 6.2 2 15

Figure 14-8. Power Supply Voltages

(Step 007 continues)

Chapter 14. Diagnostic MAPs  14-11
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007 (continued)
Are the voltages correct?
Yes No

008 .
Replace the power supply.

009

~ Power off the power supply and reinstall it in
the system.

— Remove the speaker assembly.

— Check the speaker continuity at points | and 2,
as shown in Figure 14-9. (If the assembly has a
detachable cable, remove it and check the cable
for continuity.)

O

Lafla}
D{0
alo

-

Figure 14-9. Speaker Continuity

Does the speaker have continuity?
Yes No

|
010

Replace the speaker.

011

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

|

012

— 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

-5

SN27-0831-00 (November 198%) iu b.A50 -t
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

l
014

Replace the fixed disk and diskette drive bus
adapter.

015

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

016 |
Go to Step 024.

017

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

018 |
— Power off the system.
Replace the system board.

019




019 (continued)

— Power off the system.

— Remove the math coprocessor.
— Power on the system.

Did the failing symptom remain?
Yes No

— 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.

021

— Power off the system.

— Disconnect the keyboard cable from the system
unit.

— Power on the system.

Did the failing symptom remain?

Yes No

|

022
Go to MAP 0300: Keyboard.

023
— Power off the system.

Replace the system board.

- or —

If that does not correct the problem, replace the
memory module kits.

— Install the option adapters and devices, one at a
time (power ofT 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

I
025

Replace the FRU.

026

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.

Chapter 14. Diagnostic MAPs  14-13
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MAP 0020: Power (Type 8573)

— Power off the system.

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

— Power on the system.

Did the failing symptom remain?
Yes No

002

CAUTION:
Power off the system before connecting any
device.

unit, one at a time (power off the system
each time), uatil the failing symptom
returns.
Repair or replace the device causing the
failure.

003

— 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.

14-14

-1

— Connect the external devices to the system

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.
001 =

oaeon

(V.DC) (VDO) Ground Pin Pin
Minimum Maximum Number -
- 10.2 -13.8 8 1

+ 10.2 +13.8 8 2

+ 4.5 + 5.5 8 3.5 4, or

Figure 14-10. Power Supply Voltages

Are the voltages correct?
Yes No

L

004

| S |
Replace the power supply.

[ 005
Is the power-good light on?
Yes No

006
Replace the power supply.

007

— Power off the power supply and reconnect the
power supply connector to the system board.

~ Disconnect the speaker cable.

(Step 007 continues)




007 (continued)
— Check the continuity of the speaker at and
as shown in Figure 14-11.

Figure 14-11. Speaker Continuity

Does the speaker have continuity?
Yes No

008
Replace the speaker.

009

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 failing 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.

011

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

— Power off the system.

— Remove ali option adapters and devices.

— Power on the system.

(Step 011 continues)

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

Go to Step 020.

You may have a failing math coprocessor.

Is a math coprocessor installed in the system?
Yes No

I
014

— Go to Step 017.

[o15

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

Did the failing symptom remain?
Yes No
I

016

— Power off the system.

Replace the math coprocessor (ensure that the
beveled corner of the math coprocessor faces
the beveled corner in the socket).

- or -

If that does not correct the problem, replace
the system board.

- or -

If that does not correct the problem, replace
the power supply.

017

— Power off the system.

- Disconnect the keyboard cable from the system
board.

— Power on the system.

Did the failing symptom remain?
Yes No

Go to MAP 0300: Keyboard (Type 8573).

019
(Step 019 continues)

Chapter 14. Diagnostic MAPs 14-15



019 (continued)

— Power off the system.

Replace the system board.

- or -

If that does not correct the problem, replace the
memory module Kkits.

- or - .

If that does not correct the problem, replace the
plasma display adapter.

020

— 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

021
Replace the FRU.

022

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.




MAP 0020: Power (Type 8580)

— Power off the system.

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

Symptom Explanation Conditions That Could Cause This Symptom
You have entered this MAP because e An external device is failing.
you were unable to complete the e The power supply is failing.
POST, or you suspect a power s A diskette drive is failing.
problem. * A fixed disk drive is failing.
¢ An adapter is failing.
* The system board is failing.
¢ The math coprocessor is failing.
o The speaker is failing.
o The system board memory is failing.
o 3528385555858

— 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.

_923_J LEX42798
~ Power off the system.
— Unplug the three power supply connectors. VD0 v DO P
— Power on the power supply. Minimum Maximum © Number
— Check the 15-pin power supply conaector for Y 150 3 9
the voltages shown in Figure 14-12. - -
+9.0 +15.0 2 3
+3.7 +62 2 1

Figure 14-12. Power Supply Voitages (15-Pin Con-

nector)

(Step 003 cont.ihues)

Chapter 14. Diagnostic MAPs
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003 (continued)

Are the voltages correct?

Yes No

l

004

Replace the power supply.

[ 005

— 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.

OR02050,
026202690
6O&C50506050S

LEX42789

(Vv DC) (Vv DO) Ground Pin Pin
Minimum Maximum Number
+ 4.8 + 52 2 4
+11.5 +12.6 3 1

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

tors)

(Step 005 continues)

14-18

|- 31

005 (continued)
Are the voltages correct?
Yes No

|

006

Replace the power supply.

007

Is the power-good light on?
Yes No

008
Replace the power supply.

009

— 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.

I

Check continuity
between these points.

LEX42800
Figure 14-14. Speaker Continuity
Do the speaker and speaker assembly cable have con-
tinuity?
Yes No

010
(Step 010 continues)




010 (continued)
Replace the failing FRU.

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 failing symptom remain?

Yes No

— 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.

013

Are any memory adapters installed?
Yes No

014 |
Go to Step 017.

015
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
|

016

— 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 time

(power off the system each time) until the

failing symptom returns. Replace the memory

card causing the failure.

017

— 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.

019

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

|
020

Go to Step 023.

021

— Power off the system.

— Remove the math coprocessor.
— Power on the system.

Did the failing symptom remain?
Yes No

I
022

— 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.

023
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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 :

024

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

025

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).

14-20
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MAP 0200: Memory Start

Symptom Explanation

Conditions That Could Cause This Symptom

€rror messages.

e 110o0rlll
o XOIXXXXX XXXX 201
s 201, 215, or 216.

You have entered this MAP because

failing.
o The system board is failing.

e One or more system board memory components is failing.
you received one of the following e One or more memory expansion adapter components is

001

Find your system type in the following figure and

go to the MAP indicated.

System Type MAP

Type 8550 MAP 0200: Memory (Type 8550)
Type 8555 MAP 0200: Memory (Type 8555)
Type 8560 MAP 0200: Memory (Type 8560)
Type 8570 MAP 0200: Memory (Type 8570)
Type 8573 MAP 0200: Memory (Type 8573)
Type 8580 MAP 0200: Memory (Type 8580)

Figure 14-15. System Identification

Chapter 14. Diagnostic MAPs
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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.

* A memory adapter is failing.

o1 007
Go ‘to the step indicated for the error message you Take the action indicated by the tests.
received.
008
Error Message Action — Model 50 system board memory diagnostic tests
110 Go to Step 002. differ, depending on the number of memory
111 Go to Step 005.
201 Go to Step 008. connectors.
Does the system board have only one memory con-
nector?
Figure 14-16. Error Messages Yes No

009

002 | Go to Step 011.

— A 110 message indicates a System Board Parity 010
Check error. Run the memory test to identify
the failure. Replace the memory module package. If that does
Were you able to successfully run the memory tests? not solve the problem, replace the system board.
Yes No
1 011
003

= An XXXXXX XXXX 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.

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

004 | .
Take the action indicated by the tests.

=

= 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 Position Position 2

006

Remove the memory adapters one at a time LEX42817
until the error disappears, then replace the
last adapter removed.

14-22
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Middie 4 Characters

Replace

00XX

Memory module package in
position 1

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.

Chapter 14. Diagnostic MAPs
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MAP 0200: Memory (Type 8555)

Symptom Explanation

Conditions That Could Cause This Symptom

You have entered this MAP because
you received one of the following

" e 110 or 111
e 201, 215, or 216.

* One or more system board memory module kits are failing.

* Onc or more memory expansion adapter components are -
€ITor messages: failing.

* The system board is failing.

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 Action

110 (System board parity Go to Step 002.
check)

111 (Memory adapter Go to Step 010.
parity check)

201, 215, or 216 Go to Step 00S.

005 (continued)

Is more than one system board memory module kit
installed?

Yes No

006

Replace the memory module kit.

- or —

If the problem continues, replace the system
board. :

Figure 14-18. Error Messages

002 |

You are here because you received a 110 error
message.

Can you run the advanced diagnostic memory tests?

Yes No

Go to Step 005.

004

Replace the memory indicated by the advanced
diagnostics tests.
- or -

If the problem continues, replace the system board.

005

o

(Step 00S continues)

14-24

007

— Power off the system.
= Remove the memory module kit in position 2.
- Power on the system.

Figure 14-19. System Board Memory Module Kit
Locations

Did the error remain?

Yes No

1
008

Replace the kit removed from position 2.

- or -

If the problem continues, replace the system
board.

009

Replace the memory module kit installed in posi-
tion 1.
(Step 009 continues)




009 (continued)
- of -

If the problem continues, replace the system board.

You are here because you received a 111 error
message.

Can you run the advanced diagnostic memory tests?
Yes No .

[o11
Go to Step 013.

Replace the memory indicated by the advanced
diagnostics tests.
- or -

If the problem continues, replace the system board.

013

Is more than one memory expansion adapter
installed?
Yes No

014 |
Go to Step 018.

015

— Power off the system.

— Remove all memory adapters.
— Power on the system.

Did the error remain?

Yes No

016 |

installed contains the failing memory.

017
Replace the system board.

— Install the memory adapters one at a time
(power off the system each time), until the
failing symptom returns. The last adapter

Go to Step 018 to isolate the failing memory.

018
(Step 018 continues)

018 (continued)

Is more than one memory expansion kit installed on
the failing memory adapter?

Yes No

Replace the memory expansion kit.

- or -

If the problem continues, replace the memory
expansion adapter.

020

— 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

021

— 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.

022

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
you received an. XXXXXX XXXX
201 error message.

* One or more system board memory module packages is
failing. :
* 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 middie group of 4 characters determines which
memory module package within that bank is failing.

-

Is the error message 000000 0000 201?
Yes No

I
002

Go to Step 006.

003
— 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

004
Go to Step 006.

005

Replace the system board.

Bank 1 Bank 2

LEX42816

006

Use Figure 14-20 to determine which memory
module package to replace.

14-26

|- 29

First 6 Failure Middie Replace
Charac- is in 4 Char-
ters Bank acters
Up to 1 00XX Memory module
080000 package in position |
080000 2 XX00 Memory module
and package in position 2
above
XXXX Both memory
module packages

Figure 14-20. Memory Module Package Error Message

Note: XX is any combination of characters other
than 00.
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MAP 0200: Memory (Type 8570)

MAP 0200: Memory (Type 8570)

Symptom Explanation

Conditions That Could Cause This Symptom

You have entered this MAP because
you received one of the following
error messages:

e li0or1ll
e 201, 215, 216, 221, or 225.

¢ One or more system board memory module kits is failing. '
¢ Adapter memory is failing.
¢ The system board is failing.

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.

001

Verify that a memory module kit is installed in
position 1. The positions are shown below in
Figure 14-21.

aleEElE

U UL

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 Action

110 or 201 (System board parity Go to Step 002.
check)

111 (Memory adapter parity check) Go to Step 010.
215, 216, or 225 Go to Step 00S.

21 Go to Step 023.

Figure 14-22. Error Messages

002

Can you run the advanced diagnostic memory tests?
Yes No
|

003
Go to Step 005.

004

Replace the memory indicated by the advanced
diagnostic tests.

- or -

If that does not correct the problem, replace the
system board.

005

Is more than one system board memory module kit
installed?
Yes No

Replace the memory module kit.

- or -

If that does not correct the problem, replace
the system board.

007

— Power off the system.

— Remove all memory module kits except the one
installed in position 1.

— Power on the system.

Did the error remain?

Yes No

008

— 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.

(Step 008 continues)
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Leian o zawsfy (Type 8570)

008 (continued)

- or -

If that does not correct the problem, replace
the system-board.

009

Replace the memory module kit installed in posi-
tion 1.

- or — .

If that does not correct the problem, replace the
system board.

SN27-0831-00 (November 1989) Lo 52

Replace the system board.

010

Can you run the advanced diagnostic memory tests?
Yes No

Go to Step 013.

012

Replace the memory indicated by the advanced
diagnostic tests.

- or -

If that does not correct the problem, replace the
system board.

018

Is more than one memory kit installed on the failing
memory expansion option? '
Yes No

|

019

Replace the memory kit.

- or -

If that does not correct the problem, replace
the memory expansion option.

020

013

Is more than one memory expansion option installed?
Yes No

014 |
Go to Step 018.

— Power off the system.

= Remove all memory expansion options.
— Power on the system.

Did the error remain?

Yes No

016

— 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.

017

14-28
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= 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

I

021

— 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.

022

Replace the memory kit installed on the adapter.
- or -

If that does not correct the problem, replace the
memory expansion option.

023

= Run the “Set configuration™ program, using
“Run automatic configuration.”

— Power off the system. Wait 10 seconds, then
power on the system.

Do you still have a 221 error?

Yes No

024

= You have corrected a problem that was
caused by an error in the configuration
information.

025
(Step 025 continues)
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025 (continued)

— Remove all memory module kits except the one
in position 1. (The positions are 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

026 |

— 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

p