
MOB Direct· Memory 
Access Module for 
pop· ·11 Computers 
• Bi-directional exchange of 16-bit data from 

PDP-11 and external device 
• Interrupt request and bus master control 
• Control and status register 
• Address selection 
• Output buffer register and input buffer gates 
• TTL input and output signals 
• Compatible with DEC DR11 B operating and 

diagnostic software 
• Electrically plug-compatible with the DEC DR11B 

The MOB DR11B direct memory access module 
controls data transfer between the DEC PDP-11 

nectors to a peripheral unit. The DR11 B module with 
appropriate software will control the 16-bit data ex­
change between the Unibus and various peripheral 
equipment on a direct memory access basis. 

Interrupt request, bus master control logic, ad­
dress selection, and device interface logic comprise 
'the main functional sections of the MOB DR11 B. 

Four registers consisting of an input and output 
buffer (16-bit read/write), control/status (16-bit 
read/write), word count (16-bit read/write), and bus 
ad.dress (18-bit read/write) form the interface logic 
circuits of the DR11 B module. Additional logic 
allows user selectable addressing across 32K 
boundaries without an ERROR condition. (Overflow 
to zero will cause ERROR). 

Convenient data exchange between two PDP-11 
computers can be achieved by cabling two DR11B 
modules together using an MDB-M91WW dual wire-

• Unibus• and user periphera! devices. r:I [) IJ 1995 N. Batavia Street 
The DR11 B module contains all necessary hard· . Orange, California 92665 

ware for control and status register assignments. The I 714-998-6900 
DR11 B module is connected by two 40-pin Berg con- SYSTEMS lNC. TWX:910-593-1339 
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wrap module to perform similar to the DEC DA 11 B. 
Using this method a continuous and dependable ex­
change of data is accomplished and each module 
maintains transparency to its host comp.uter. 

ELECTRICAL REQUIREMENTS: 
• + 5V at 2.4A 

ACCESSORIES: 
• Optional general purpose cabl0.~; available 
• Dual wire·wrap module MDB·M91WW for custom 

applications and inter-proces:sur communications. 
PHYSICAL: 

• Occup'1es 1 quad slot of standi::lrd system unit 

DR11 B Cable Connector Pin Assignments 
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\ .. ··. 

Pin 

1 
2 
3 
4 
5 
6 

.} 
a 
9 
10 
11 
H! 
13 
14 
15 
1~ 
17 
18 
19 
20 
21 .I 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

--
Connector Pl 

Signal 
-

DATl15 
DATIOO 
DATl14 
DATI01 
DATl13 
DATI02 
DATl12 
OATI03 
DATll 1 
DAT104 
DATl10 
DATI05 
DATl09 
OATI06 
0ATl10 
DATI07 
CO CONTROL IN 
AOOIN 
ATTN 
GND 
BA INC ENB 
GND 
no connection 
GND 
BUS YO 
GND 
C1 CONTROL IN 
GND 
DST ATC 
GND 
DST A TB 
GND 
SINGLE CYCLE 
GND 
DST A TA 
GND 
GOO 
GND 
CYCLE REQ A 
GND 

--.----------- ......... ···--

Connector P2 
.... -...,-·- . ~ -· 

Pin Signal 

1 OOAT15 

I 
2 OUATOU 
3 UD/\T14 
4 ODA T01 
5 ODl\TU 
6 0Dt\T02 

I 7 OOAT12 
8 OOAT03 
9 OD.t\ T 11 
10 Q[)A T04 
11 ! ODAT10 

I 12 I ODATOS 
i 13 I OOATlW I 
i 14 I dbAT06 i. 

15 

I 
I ObATl<: 

16 OOAT07 

I 17 GND · 

i 18 \GNO 
: 

19 i INITO I 
! 20 1GND 

I 

! 21 : WC INC ENB 

' 22 !GND 
' 

I READYO 
I I 23 

24 IGND 
I i 

25 1470 OHMS TO + 5V DC 
26 GND 
27 I FNCT10 I 28 NO LOCK I 

I 29 FNCT10 

I 
30 GND 
31 FNCT20 
32 GND 

.. 

I 33 FNCT30 
34 GND 
35 FNCT30 
36 GND 
37 CYCLE REO B 
38 GND 
39 END CYCLE 0 
40 GND 
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MDB-DRllB 
DIRECT MEMORY ACCESS MODULE 

INTRODUCTION 

The M DB-DR I IB Direct Memory Access Module is an interface for thl.' dircct-rrn.·mory­
access transfer of data between a Digital fa1uipment Corporation (DFC) Pl>P-11 
computer memory, and the user's peripheral device (figure I). 

The MDB-DRI IB consists of a single 4uad module. The module fits into nnly one SPC 
slot of a DD 11-A, B, or C assembly, unlike th!.! DEC DR 11 B which occupies four -.lut-.. 
The MDB module works with all standard DEC ~oft ware for the DR 11 Band performs all 
.OEC DR 11 B functions. 

Logic on the module includes the following facilities: 

a. bus drivers and receivers: 

b. four registers, as follows: 
Data Register 
Word Count Register 
Address Register 
Command.·· Status Register; 

c. a multiplexer to select the bu!-> address, word count. input data. or 
command/status information onto the Unib~is: 

d. logic to decode the received device address: and 

~ 

CONTROL 

PDP-11 

~ 
DATA CPU 

~ -.;> 

CONTROL 
~ 

MEMORY 
en 

DATA :::> 
~ ~ Ill z "'T -v 

:::> 
ADDRESS COMMAND/ 

K -0 STATUS ....., 
~ 

K"" 
DATA _,..., ~ 

DATA -1':. USER _........, MDB-DR11B ./ DEVICE ~ ~ 

CONTROL 
INT. REQUESTS 

""-- I 

Figure I. System Block Diagram 
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• 

c. interrupt and bus master control logic. 

Operation is always begun under program control which does the following: 

a. loads the re4uired word count into the Word Count Register; 

• 
b. specific~ the starting memory address or bus address at which the block 

tran~f1.:r is to hcgin: and 

c. loads function bits into the Command; Status Register. 

The user de,·icc responds to the function bits by setting-up controls to the DR 11 B. If the 
usL'r de,·icc is to receive data. the DR I ·I B performs a DATI operation. loading its data 
n·gi'>ll'r with information at the specified bus address. Outputs of the Data Register are 
prL'St:ntcd to tht: user device. 

If th1.: user de,·ict: is to send data to the memory. the DR 11 B performs a DATO operation, 
tram.lnring data words from the user devict: to the specified bus address. Note that input 
data i ... not bullcrcd and must be retained for the entire Unibus transfer. 

Data and control signals at the M DB-DR 11 H user interface.are at standard TTL levels. 

PH\'SICIAL DESCRIPTION 

Thc r-.1DH-DR11 H module is a 4uad module fitting into one slot in the systems assembly . 
rhe interlace to the Unibus is through the assembly backplane. The module is connected 
tu ~hl' ust:r device through .two 40-pin Berg connectors, JI and J2. User logic may be built 
o.n illl MDB-·~~57 wire-wrap board, connected to the MDB-DR 118 through short ribbon 
jupipcrs. ···· .. · 

I hL· \1l>H-DR 11 Bis powered by the +5V de supply at the systems assembly, and re4uires 
2.4 ampere~ from that supply. 

INSTALLATION 

The following paragraphs contain instructions and information for installing the M DR­
D R 11 B module. and for installing or remO\ ing jumpers that configure the module for its 
aprlication. 

INST:\LUNG l\10Dt:l.E 

Plug the mo<luk into any available small peripheral slot iri the PDP-I I processor, or into 
one of the four slots in a DD 11 Peripheral Mounting Panel (figure 2). Figure 2 shows the 
backplanc wiring that may be required to maintain the non-processor grant (N PG) chain. 
'.\ote that in some newer processors and DD 11 system units a wire jumper is installed 
bctwecn CA I and CB I. In these cases, it is only necessary to remove that wire jumper in 
the ;,lot in which the MDB-DR 11 Bis to be in~talled. 

CABLING 

ThL· module has two Berg connectors for the user device interface. Cables from the device 
may oc brought directly to these connectors. or to an M OB;..M9 I WW wirewrap board 

-2-



(figure 3) used in custom applicati0ns. Table I lists pin conni:ctions for .I I ;.tnd .12 on !hi.' 
module. 

4 

3 

I 
REMOVE 

WIRI: 

A 

BUS 

UNIBUS 

AU1 

BUS 

B 

ADO 
WIRES 

c D E F 

J.'i'!ure 2. Typical Interface Location and Jumper Modification for NP R Chain 
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MDB·DRl 18·000 

Pl 

· P2 
MDB·DR11B·001 

40-PIN BERG 
CONNECTORS 

r--- - --, 
I 
I 
I 
I 
I 

r-J 
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I 
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Figure 3. llsing MDB-M91WW Wirewrap Board 

-4-



Pin 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 
21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

.B 
34 

35 

36 

37 

38 

39 

40 

Table I. Interface C'able Connectors. Pin Assignments 

Connector Pl Connector P2 

Signal Pin Signal 

DATll5 I ODATl5 • 
DATIOO 

, ODATOO -
DATl14 3 ODATl4 

DATIOI 4 ODATOI 

DATl13 5 ODATIJ 

DATI02 6 ODAT02 

DATI 12 7 ODATl2 

DATl03 8 Ol>AT03 

DATii i l) ODATll 

DATI04 10 ODAT04 

DATllO 11 ODr\TIO 

DATI05 12 ODAT05 

DATI09 IJ ODAT09 

DATI06 14 ODAT06 

DATllO 15 ODATIO 

DATI07 I 6 ODAT07 

CO CONTROL IN 17 Ci ND 

AOOIN 18 GND 

ATTN 19 l~ITO 

GND 20 GND 

BA INC ENB 21 WC INC E:\B 

GND 22 GND 

no connection 23 READ YO 

GN.D 24 GND 

BUS YO 25 470 OHMS TO -r5\' IH. 

GND 26 GND 

Cl CONTROL IN 27 FNCTIO 

GND 28 :\0 LOCK 

DST ATC 29 FNCTIO 

GND 30 GND 

DSTATB JI F:'\CT20 

GND 32 G~D 

Sl~GLE CYCLE JJ FNCT30 

GND 34 (i~I) 

DSTATA 35 F'.'\CrJO 

GND .16 (i :'\ () 

GOO 37 CYCLE REQ B 

GND JX G:"ID 

CYCLE REQ A 39 El\D CYCIF O 

GNU 40 GND 
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.n:MPER CONNECTIONS 

Certain jumper connections may be prepared on the module in order to configure the 
module for its application. The module is furnished with certain preferred configurations 
strapped by printed circuit etch. To change configurations, cut etch andior install wire 
jumpl·rs as required. 

De\ ice Address 
Ten bits of the device address are strapped at jumpers numbered 13 through 22 (zone I 3A 
on the module). The module is furnished strapped for address 772410. 

A connt'ction from pad J to pad K selects a logic" I", and a connection from pad J to pad 
H sclcrt~ a logic "O". Jumpers are related to address bits as follows: 

Bit Jumper 

A03 15 
A04 14 
A05 22 
A06 13 
A07 16 
A08 19 
A09 21 
AIO 20 
Al I 18 
Al2 17 

Address assignments detemiined by standard DEC software are as follows: 
' .'· 

Vector Address 

No. of DRllB 
Module 

First 
Second 
Third 
Fourth 

Register Address 

772410 - 772416 
772430 - 772436 
772450 - 772456 
772470 - 772476 

The 6-hit \·cctor address is strapped at jumper locations 23 through 28 (zones 6A and 5A). 
The module is furnished strapped for vector address 124. Where more than one module is 
usl·d. the user must assign a different address to 'each module, with 124 assigned to the 
first module. 

A connection from pad .I to pad H selects a logic .. I". and a connection from pad J to 
pad K selects a logic "O". Jumpers are related to data bus bits as follows: 

Bit 

DATA02 
DATA03 
DATA04 
DATA05 
DATA06 
DATA07 
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Bus Master Control Level 
The module is furnished with etched connections to select lcn:I 5. That i-.. BR51 . 
BG51N H, and BG50UTH are connected to driver receiver circuits. Inputs for B(i-H "\II. 
BG61NH. and BG71NH are ctch-jumpered to corresponding BG40l!TH. BG60ll'lll. and 
BG70UTH lines. 

To select a level other than le\'cl 5. cut the etch for level 5. and connect "ire jumplTS for 
the selected level. as follows (be sure to remove any etched or wire jumpers not listed tor 
the selected level): 

Le,·el 4 . Level 5 Level 6 Le,·el 7 

4/ H-J 3. H-J 2 H-J I· H-.J 
I I· H-J 9/ H-J 7 H:..J 5, H-J 
12_; H-J to~ H-J x H-.1 6· H-J 
9/H-IO!H 11, H-12'H 11: H-12. H I I. H-12 II 
7: H-8:' H 7 ! H-81 H 9 H-10, H 9 H-10 H 
5.' H-6/ H 51 H-61 H 5 H-61H 7 · H-8 H 

Bus Address Overflow Control 
The module is furnished with etched jumpers that cause the logic to set RFADY and 
ERROR if the bus address overOows the 32K boundary set by some l>l'.C -.oft\\an:. These 
jumpers arc 29/H-J and 30'H-J. 

If your application permits disregarding the 32K boundary. jumpers may be 11..·confit:tircd 
so that each 32K overflow simply increments the Extended Bus Addn:s-. ~:ount. and -.cts 
.READY and ERROR only when tbe address has overllowed the limit of "i\stcm 
·add.[e~sing. To _select t~is.mod~f>{dper4tion. c4t ekhjumpers 29_ H-.1 :111d .. 30 H-..1. an{! 
cri11n,ect wfre J~rripers at 2~/,H-K an~ )Q/ H·K: . , ·. ' : . 

Non-~r~~essor Reques• Control 
The module is furnished to permit an interrupt cycle to be performed without inkrruption 
by an NPR request from some other device. That is, there is an etch connection at JI H­
J. 

If an NPR request is to be permitted to take control during an interrupt latent:) pl'riod 
(between the interrupt request and the bus grant). cut the etch at 31 'H-.J and connl'l'l a 
wire jumper at 31 / H-K. 

REGISTERS 

There are four registers available to the Unibus. Each register is descrihcd in the following. 
paragraphs.. · 

DATA REGISTER 

The 16-bit Data Register is used both to read. and write. data as follows: 

a.. Write Data. The register stores the output data word for prcsi:ntation to thc 
user device. The register is loaded under program control. 

b. Read Data. A data word from the user device is transferred to the L!nihus 
without buffering. That is, the user device must hold data on the lines until it is read 
under program control or transferred directly to memory. 

-7-



The prelt:rrcd Data Register address is 772416. 

WORD C'Ol'NT REGISTER 

The \\'on! Co u Ill Register is a 16-hit read/ write register. It is loaded from the lJ nibus. 
under progrnm control. with the 2\.-complement of the number of words to be tran,fcrred. 
and normally is itH:n:mented one count towards 1.cro as each word is transferred. 
Incrementing may he inhibited hy a WC INC ENB signal from the user device. 

When the word count reaches 1cro. the READY bit is set in the command/status word to 
stop thl' hus cycle. 

ThL· rr~·krrcd \Vord Count Register address is 772410. 

Bl'.S ADDRESS REGISTER 

The Bus Address Register is a 15-bit register. as bit 0 is furnished by the user device. The 
contents of thL' register are used. along with bits XBA J 6 and XBA 17 (in the 
Comm:1nd Status Register) to specify the bus address. 

The Hus Address Register is normally in~remcnted after each word to transferred. 
ad\ancing the address to the next word location. The user device may inhibit incrementing 
hy <1ssnting BA l'.\C FNB. 

lhc IR I{ <>R bit is set in the Command/ Status Register if the address overflows (changes 
fn11n all-"l's to all-"O's"l. The error (BAOF) is cleared either by !NIT or by loading a new 
11umhL'f illlt> the Bus Address Register. 

The prekrn:d Bus :\ddn:ss Register address is 772412. 

C0'.\1\1..\'.'\D/SlXITS REGISTER 

The u11111:11ts ofthc Command Status Register arc commands to control the user device. 
and hits giving user JC\'ice status to the Unibus. Table 2 lists and defines bits in the 
Corn Illa nd Status Register. 

The preferred Command Status Register addrc:-.s is 772414. Figure 3 shows the contents 
of the Command Status Register. 

15 14 13 12 11 10 09 08 07 06 05 04 
DST AT 

ERROR NEX ATTN MAINT A B c CYCLE READY IE XBA17 XBA16 

Figure 3. Contents of Command/Status Register 
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Bit 

15 

Table 2. Command/Status Bits 

Name 

ERROR (read only) a. 

Description and Effect 

Indicates error as follows: 

I. NEX (bit 14). or 

2. ATTN (bit 13). or 

3. Interlock error (module connector 
discontinuity). or 

4. Bus add rt·~~ ll\ er flow (HA 0 F) as h us 
address changes from all-" l's" to all-

b. Sets READY (bit 7) and causes intcrrurt ii 
IE (bit 6) has been set. 

c. ERROR is cleared by clearing all error 
conditions, ;is follows: . 

I. Module is seated in connec1or. 

2. Bus address is cleared or reloaded. 

3. Bit 14 is loaded with a "O''. 

4. Bit 13 is cleared by the user de\ ice. 
t----------------------·-- ·-----·---··-·--------- ---· ---- ·-- -. 

14 NEX (read/write) a. Non-existent Memory. Indicates that the 
module, acting as bus master. failed to 
receive a SSYN response within 20 micro­
seconds after asserting MSY~. 

b. NEX :iets ERROR bit. 

c. Cleared by INIT or by loading "O". 
0-----1-------------·+------· --------------- ·- --- ··-. 

13 ATTN (read only) a. Attention. Shows state of user device 
ATTN signal. 

b. Sets ERROR for device-initiated interrurt. 

c. Set and cleared only by user device. 
l-----------·------1--------------------------- --··· 

12 MAINT (read/write) a. Maintenance. Used to enable execution of 
diagnostic programs. 

b. Cleared bv IN IT. 
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Hil 

II DS I/\ IA 

Table 2. Command/Status Bils (cont'd) 

Name 

a. 

Description and Effect 

De,·ice Status, Indicate state of user-designated 
DSTATA. DSTATB, and DSTATC signals. 

IO l>S 11\TH >(read only) 

()l) 

(17 

03 
--,·-

, .. >, 

02 

01 

00 

l>STATC 

CYCI .F (rc<.1d writt:l 

R FA())' (read only) 

b. Set and cleared only by user device. 

a. II set when GO 1s issued. enables an 
immediate bus cycle. 

b. Cleared by I NITI, or start of bus cycle. 

a. Indicates the M DB-DR 11 B 1s able to accept 
a new command. 

b. Set by !NIT or ERROR. or by word count 
o\ crflow. 

c. l 'lea red by GO. 

d. II bit 6 is seL READY causes an interrupt. 
forcing mo<!ttlc to r~leasc the Uqibus. ' 

-- .... 

q: (read write) 

.\: B/\ 17} 
. (read 

:\BA 16 
write) 

a. Interrupt Enable. Enables either f.R~q~ or 
READY to set an interrupt. · · · · 

b. Cle;.ired by INIT . 

a. Extended Bus Address. Along with contents 
ol Bus Address Register. specify address for 
indirect memory transfers. 

b. Cleared by I NIT. 

c. Bits X BA 17 and X BA 16 are not incremented 
\~hen Bus Address Register ovcrllows. but 
ERROR 1s set. 

1--:\CT.1' , ': a. Function. Hits available to user device 

l·:\C r2 (read write) 
I 

(iO t write only) 

. for assignment by user. 

b. Cleared by INIT. 

a. Causes MDH-DRI IH to signal user de\ ice 
that a command has been issued. 

b. Clears READY. 
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UNIBUS INTERFACE 

Table 3 lists and defines signals at the Unibus M DB-l>R 11 B intalal:L'. lfrkr t11 

appropriate DEC PDP- I I documents for dt:tailed timing in format io11 a11d -..(1!1 \\at L' 
considerations. 

Pin Signal 

DOOL-015L 

CS2 DOOL 
CR2 DOIL 
CU2 D02L 
CT2 DOJL 
CN2 D04L 
CP2 D05L 
CV2 D06L 
CM2 0071. 
CL2 D08L 
CK2 D09L 
CJ2 DIOL 
CHI DllL 
CH2 012L 
Cf2 Dl3l.. 
CE2 Dl41. 
CD2 D 15t-

AOOl.-A 171. 

El-12 AOOL 
EHi AOIL 
EFI A02L 
EV2 AOJL 
EU2 A04L 
EVI A05l. 
Elli A06L 
EP2 A07L 
EN2 A08l. 
ERi A09L 
EPI AIOL 
ELI Al IL 
ECI Al2L 
EK2 AIJL 
EKI A14L 
ED2 Al5L 
EE2 Al6L 
EDI A17L 

Table 3. Backplane lnterfa~e lerms 

Description 

Unibus bidirectional J~ta lines. I.ow (ground l k' L'I i~ 
true, +JV is false. 

Data bit 0 (LSBJ 
Data bit I 
Data bit 2 
Data bit 3 
Data bit 4 
Data bit 5 
Data bit 6 
Data bit 7 
Data bit 8 
Data bit 9 
Data bit 10 
Data bit 11 

~ ·1 

Data bit 12 
Data bit 13 
Data bit 14 
Data bit 15 

Device and function address from master Jc\ ice. I .ll\\ k\L'I 1-. 

true. Bits AO 11., A02L, AOJL. and control line C 1 l c11codl' 
one of 16 addrc~ses. Bits A04L through A17L arc u~t:d tu 
enable the decoder. 

Address bit 0 (LS B) 
Address bit I 
Address bit 2 
Address bit 3 
Address bit 4 
Address bit 5 
Address bit 6 
Address bit 7 
Address bit 8 
Addn:ss bit 9 
Address bit 10 
Address bit 11 
Address bit 12 
Address bit u 
Address hit 14 
Address bit 15 
Address bit 16 
Address bit 17 

-1 I-
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Table 3. Backplane Interface Terms Ccont'd) 
~ 

Pin Signal Description 

DLI INITL Low-level true or negative-going transition received from 
master device when a programmed RESET instruction is issued, 
the console START switch is pressed, or a power-up or 
power-down condition occurs. 

EF2 CIL Control line, low level true. With COL. specifies the type 
of cycle to be performed. 

E.12 COL Control line, low level true. With CI L, specifies type of 
cycle to be performed. as follows: 

CIL COL Cycle 
0 0 DATI 
0 I DATIP 
I 0 DATO 
I I DATOB 

EEi MSYNL. Timing pulse from master device. Negative transition initiates 
internal timing sequence enabled by address decoding. 

FJI SSYNL Negative-going pulse (approx. 200 nsec) sent by module to 
master device. Follows (by approx. I 00 nsec) the negative-
going transition of MSYNL when device address has been 
decoded. 

FDI BBSYL Busy signal (low level true) sent to master device by 
interrupt logic on the module. Level falls on receipt of 
bus grant input, and rises as vector address is transferred 
onto Unibus. 

FT2 SACK!. Control level (low level true) sent to master device by 
interrupt logic to acknowledge receipt of bus grant input. 
Reset when vector address has been transferred onto Unibus. 

FJI NPRL Bus-master request (low level true) sent by user device to 
master device. 

FMI INTRL Control level (low level true) sent to master device by 
interrupt logic as vector address is transferred onto Unibus. 

DH2 HR4l. One of four possible bus request levels sent to master device 
in response to request by user device. Level is selected by 
means of wire jumper. Negative level is true. 

DF2 BR51. Bus request level 5 (see 8R4L). 
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Table 3. Backplane Interface Terms (cont'd) 

Pin Signal Description • 

DE2 BR6L Bus request level 6 (see B R4L). 

DD2 BR7L Bus request level 7 (see B R4L). 

DS2 BG41NH One of four possible bus grant input levels sent by master 
device in response to bus re4uest. Level is selected by 
means of wire .jumper. High level is true. 

DP2 BG5INH Bus grant levd 5 (see BG41NH). 

OM2 BG6INH Bus grant level 6 (see BG41NH). 

DK2 BG71NH Bus grant level 7 (see BG41 NH). 

DT2 BG40UTH One of four possible bus grant output levds selected by 
wire jumper and sent to another controller to extend a 
serial interrupt priority link. High levt:I is true. 

DR2 BG SOUTH Bus grant output level 5 (see BG40UTH). 

DN2 BG60UTH Bus grant output level 6 (see BG40 UTH ). 

DL2 BG70UTH Bus grant output level 7 (see BG40UTH). 

CAI NPRGINH Bus-master bus grant signal sent by master device to user 
device in response to NPRL. High level is true. 

CBI NPRGOUTH Bus-master bus grant output level to another controller to 
extend serial priority bus-master conirol. High level is 
true. 
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l 'SER DEVICE INTERFACE 

Signals at the user device interface an~ at standard TTL levels. Output drivers arc 74J67 
hu~ drivers with "enable" inputs strapped to ground. labk 4 lists and dd"ines signals at 
thl· u-..er Jc,·iec interface. Unless otherwise stated. logic is asserted at the high level. 

Table 4. l'ser Dnice Interface Terms 

Signal Description 

lnput"i to '.\1DH-OR I 18 from llser De,·ice 

I >AI IOO-D:\1115 Sixteen data lines. Data must be held until transferred 
to memory in a DATO cycle. 

CI CO'\TROI. IN Two signals sp~cify type of Unibus cycle to be performed. 
('() CO\:TROI. I~ and ha\'e the same meanings (but opposite logic le\·cls) 

CYCl.E RH):\. 
C'i l'J.E REQ H 

WC INC E!\H 

BA l:\C E:'\B 

. \tJOI \' 

as Unibus signals CI and CO (refer to table I). 

Either signal sets CYCLE bit to initiate bus request and 
subsequent Unibus cycle. Must be pulsed positive for at 
least 100 nanoseconds (negative-going transition is active). 

Word Count Increment Enable. To permit counting each 
bus cycle, this line must be held high. For certain 
operations. however. such as a read-modify-write sequence. 
the line may be brought low for the DATIP cy'cfe and raised 
for the following DATO cycle. 

Bus Address Increment Enable. To permit the Bus Address 
Register to increment following each bus cycle. this line 
must be held high. For certain operations. however. such 
as a read-modify-write sequence. the line may be brought 
low for the DATI P cyc:le and raised for the following DATO 
cycle . 

Bus Address Bit 00. Used as bit 0 of the Bus Address 
Register. For sequential word addressing AOO is held low. 
The line may be controlled to permit byte addressing. 

()S L\T/\. DSTATB. De,· ice Status Bits. User-assigned stat us signals. 
l>S I \TC Levels on these lines appear as bits 09. IO, and 11 111 

the Command. Status Register. 

Al T\' Attention. The signal level on this line becomes bit 13 
in the Command Status Register. ATTN causes an error 
condition and pre\·ents further bus cycles. If the IE bit 
is set. Arl:'.'J causes an interrupt. If not used. ATTN must 
be held low. 
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Signal 

SINGLE CYCLE 

Table 4. l'ser Dt:'\'ke hllt:'rfact:' Tenns ·(cont'd) 

lkscription 

When held high, SINGLE CYCLE causes MDB-DR 11H10 rc.:ka ... l' 
bus after each cycle. permitting U\1ihus to intcrkan: 
MDB-DRI IB cycle!I \\ith cycles ol other devices. In 1his 
case, M DB-DR 11 B requests hus master for each cyd1:. 

For burst-mode or read-modify-write operations. SI:'\ Ci I. L 
CYCLE is held low. causing MDB-DRI Iii to control the hu.., 
until SINGLE CYCLE goes high. or until READY is ... c.:1. B11s 
cycle does not begin until CYCLE is set. 

Outputs from MOB-DR 118 to User DHice. 

ODATOO-ODAT 15 Data to user device. Da1a is bufkn:d in Output Dat•1 
Register. which is loaded under program control. or hy .111 

M DB-DR 11 DATI cycle. I !\i IT ckars all lines to "tr'. 

INITO 

FNC'TI. FNCT2, 
FNCT3 

READYO 

HUS YO 

E'.'\D CYCLE 0 

GOO 

Initialize. Goes' high when llnihus i-. initiali1ed. 

Function. Bits 01. 02. and OJ in Command Status Rc.:gi ... tc.:r. 
output through drivers. Defined hy user to cont ml Jc.:\ i1..·c 
operation. Cleared hy I:'\ IT. 

Bit 07 in Command Status Register. Set high oy I'.\ II. 
Goes low as GO bit is loaded 10 indicate that a command 
has been received. Si.:t high again by word count merllow 
or error. 

High level while bus cycle is in progress. Set high as 
~yc:.J,E is set, and goes low when cycle is compktl·. When 
CYCLE is controlled by program. BUSYO follows CYCl.L 

positive-going pulse (approx. 100 nsec) output as hus 
cycle is ended. 

Positive-going pulse (approx. 200 nsec) output as GO i!-. 
set in Command .. Status Register. lnJicatcs start of ne\\ 
operation. 

The se4uence of operation at the MDB-DRI IB user de\ice interface i,. generally."" 
follows: 

a. The GO bit is set. and READY goes low, indicating that a cyde is to hq!in. 
FNCT bits may define the command. 

b. The user device then provides the fol!~"lwing signals: DATIOO-D:\1115. Cl 
CONTROL. CO CONTROL. WC INC E:'\B. and AOOIN. These signals must hl· hl..'ld on 

' ~ 

the lines throughout the bus cycle. 
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c. At least I 00 nsec after the data appears on the lines, the trailing edge of 
CYCL.E REQ A or B sets BUSY. 

d. At the end of the bus cycle, the M DB-DR 11 B sends END CYCLE. and BUSY 
goes low. A new cydc request wil not be serviced while BUSY is set. 

Tht: BA l\'C E\'B signal need not be set until BUSY is set. However, BA INC ENB must 
be held until the end of END CYCLE. 

rhc rrogram may load the CYCLE bit into the Command/ Status Register. This raises 
BliSY. so that a bus cycle is begun when GO is set. Consequently, the MDB-DRI IB is 
set-up so that tht: first bus cycle may be begun without a CYCLE REQ (A or B) signal 
from the user dt:vice. 

LOGIC ORGANIZATION. 

Figure 5 shows the general organization of logic in the MDB-DRI IB. Refer also to the 
schematic diagrams (Dwg. 40311) in this manual. 

The four registers in the MOB-ORI IB are controlled either under program control (slave 
mode). or with the M DB-DR 11 B acting as bus master, controlling the Unibus. 

SLAVE MODE OPERATION 

When operating as a slave under program control, information is loaded into one of four 
registers selected by address bits AO I and A02. Bits A 13 through A 17 are hardwired "l's", 
and bits A04 through A 12 must match the code jumpered on the module in order for the 
M DH-DR 11 B to respond to the program. 

After the address has settled, the Unibus asserts MSYN. The module acknowledges by 
returning SS YN. 

The hus signals CO and Cl, and AOOIN (from the user device) are decoded to define the 
type of operation to be performed. Note that only the Command/Status Register may be 
loaded hy either the high-order or low-order byte, selectively. Other registers handle only a 
16-hit word. 

Output data is loaded, or input data is selected to the bus, by bits AOI, A02, and A03, 
which ~elect one of the following: 

Data Register (AO t .AQ2) 
Word Count Register (AO I .A02.A03) 
Bus Address Register (AO 1. A02.A03) 
( ·ommand ·Status Register (AO l ·A02). 
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Bl'S !\1ASTER MODE 

In the Bus Master mode of operation. the user device causes the MDB-DRI IB to take 
nintrol of the bus and perform either an interrupt operation. or a data transfer operation. 

Interrupt Operation 
The :\·1DB-DR11 B can initiate an interrupt cycle if both bit 06 (Interrupt Enable) and bit 
07 (READY) arc set in the Command 1 Status Register. The resulting bus re4uest (BRnL) 
l'l'ljlll'sts control of the bus. 

The master device then sends the bus grant signal (BGnl NH) which the module 
acknowledges by n.:turning SACKL. When the bus is free. the module puts the vector 
addrl'SS on the bus. along with the signal l'.'\TRL. This directs the program to the 
-.uhroutine that controls the user device. 

lhta Transfer Operation 
lhe module will perform DATI. DATIP. DATO. and DATOB operations. 

lhe program first loads Bus Address and Word Counter Registers. and then loads bit 0 
((i0) into the Command, Status Register to dear READY. A CYCLE REQUEST (A or 
Bl from the user device initiates transfer by setting CYCLE. and consequently, BUSY. A 
hus n:quest is then sent to the master device which responds with the bus grant signal, 
permitting the module to become bus master. · 

I he module makes its request on the'NPR line and, when the NPR bus grant is received, 
bcnHm:s bus master. asserting BUS BBS Y. The address is then put on the bus. CO 
COYIROI. and CI CONTROi. lines from the user device determine subse4uent 
operation. 

l\'IAINTENANCE 

!\IA l~TENANC'E MODE OPERATl<)N 

I he M!\INT bit (bit 12) an the Command Status Register enables the MOB-DR I IB to 
operate with exi:-.ting DEC' software for DR 11-B diagnostics. To configure the MDB­
DR 11 A for diagnostic operation (with outputs looped to inputs). connect jumper cable 
(supplied) between connectors.JI and .12 (reft:r to table I for pin connections). 

I he :\1Al;\;T bit causes the FNCT bits to act as an octal counter which counts bus cycles. 
'\ntl' that with FNCTI connected to the Cl CONTROL line. the MDB-DRI IB performs 
altl'rnating DAii and DATO <..'ycles. If .I I and J2 are jumpered together but the MAJ NT 
hit i-. not :-.ct. either all DATI cycles. or all DATO cycles, will be performed. 

lkcause F:\CD i:-. looped to the SINGLE CYCLE line. the MAINT bit causes a burst 
modc -.t·4uence of four cycles. followed by four single cycles. 

Rt'ln to appropriate DEC documentation for details of diagnostics. 
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TROUBLESHOOTING AND REPAIR 

Troubleshooting will generally be based on existing DEC diagnostk software for the 
ORI 1-B. 

Repair the module using appropriate skills. techniques. and materials. If you wi-.h \-11 >B 
Systl,!ms to repair the module, first notify M DB System's Customer Scr\'icl!. thl!n pad the 
module carefully, along with your be~t evaluation of trouble symptoms. anti ship it. 
prepaid, to M DH Systems. 

DRAWINGS 

The following pages contain logic diagrams and assembly drawings useful in m~1in1aining 
· and repairing the module. 
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£:RRA TA: MOB DRl l B INSTRUCTION MANUAL 

MOB Systems regrets the errors which appear in this manual. Rather than 
delay the information, please make the following corrections: 

Poge 7, Bus Address Overflow Control 

The last line of the second paragraph reads: 

"29/H-K and 30/H-K." 

It should be.corrected to read: 

"29/J-K and 30/J-K." 

Page 7, Non-Processor Request Control 

The lost I ine of th~ second paragraph reads: 

II • • 31/H K II wire 1umper ot - • 

It should be corrected to read: 

"wire jumper at 31/J-K. 11 

Mey 31, 1979 
DR 11 B Manual 
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