DR11B

DIRECT MEMORY
ACCESS MODULE

for use with
PDP*11 Computers

: . nectors to a peripheral unit. The DR11B module with
M DB Dll'eCt Memory appropriate software will control the 16-bit data ex-
change between the Unibus and various peripheral

ACCGSS MOdUIG ' fOl’ equipment on a direct memory access basis.

Interrupt request, bus master control logic, ad-

PDP* '1 1 CompUterS dress selection, and device interface logic comprise
°

‘the main functional sections of the MDB DR11B.

Bi-directional exchange of 16-bit data from Four registers consisting of an input and output
PDP-11 and external device ' buffer (16-bit read/write), control/status (16-bit
® Interrupt request and bus master control read/write), word count (16-bit read/write), and bus
® Control and status register address (18-bit read/write) form the interface logic
® Address selection circuits of the DR11B module. Additional logic
® Output buffer register and input buffer gates allows user selectable addressing across 32K
® TTL input and output signals boundaries without an ERROR condition. (Overflow
® Compatible with DEC DR11B operating and to zero will cause ERROR).
diagnostic software Convenient data exchange between two PDP-11

® Electﬁca”y piug-Compatible with the DEC DR11B computers can be achieved by Cab“ng two DR11B
The MDB DR118B direct memory access module  modules together using an MDB-M91WW dual wire-
controls data transfer between the DEC PDP-11 :
Unibus* and user peripheral devices. 1995 N. Batavia Street
The DR11B module contains all necessary hard- IVID Orange, California 92665
| ]

ware for control and status register assignments. The 714-998-6900
DR11B module is connected by two 40-pin Berg con- SYSTEMSINC. TWX:910-593-1339

P/ORB/10M/8-79 *™ Digital Equipment Corp.
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wrap module to perform similar to the DEC DA11B.

Using this method a continuous and dependable ex-

change of data is accomplished and each module

maintains transparency to its hast computer.
ELECTRICAL REQUIREMENTS:

® +5V at 2.4A

ACCESSORIES:
® Optional general purpose cables available
® Dual wire-wrap module MDB-M91WW for custom
applications and inter-processor communications.
PHYSICAL:
® Occupies 1 quad slot of standard system unit

DR11B Cable Connector Pin Assignments

Connector P1 Conncector P2
Pin Signal Pin Signal
1 DATI5 1 ODAT15
2 DATIO0 2 ODATOO
3 DATI14 3 ODAT14
4 DATION 4 ODATO1
5 DATIN3 5 opaT13
6 DATI02 6 ODATO2
7 DATI12 7 ODAT12
8 DATIO3 8 ODATO03
-9 DATI 9 ODAT 1Y
10 DATIOA 10 | ODATO4
" DATH0 11 LODAT10
12 DATIOS 12 | oDATOS
13 | DATIO9 13 | oDbaTeY
14 DATI06 .14 ODAT06
15 DATI10 15 ODRAT U
16 DATIO? ‘ 16 | ODATO?
17 CO CONTROL IN 17 1 GND
18 AQOIN 18 | GND
19 ATTN 19 INITO
20 GND 20 GND
21 BA INC ENB P21 WC INC ENB
22 GND . 22 lanD ,
23 no connection | 23 | READYQ ¢
24 GND 24 | GND
25 BUSYO .25 4706 OHMS TO +5V DC |
26 GND I 26 |GND
27 C1 CONTROL IN Loy FNCT10
28 GND 28 NO LOCK
29 DSTATC 29 FNCT10
30 GND 30 GND
31 DSTATB 31 FNCT20
32 GND 32 GND
33 SINGLE CYCLE 33 | FNCT30
34 GND ' 34 GND
35 DSTATA 35 FNCT30
36 GND 36 GND
37 GO0 37 CYCLE REQ B
38 GND 38 GND
39 CYCLE REQ A 39 END CYCLE 0
40 GND 40 GND
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MDB-DR11B
DIRECT MEMORY ACCESS MODULE

INTRODUCTION '

The MDB-DR11B Direct Memory Access Module is an interface for the direct-memory-
access transfer of data between a Digital Equipment Corporation (DEC) PDP-11
computer memory, and the user’s peripheral device (figure 1).

The MDB-DR1IB consists of a single quad module. The module fits into only one SPC
slot of a DDI11-A, B, or C assembly, unlike the DEC DR I1B which occupies four slots.
The MDB module works with all standard DEC software for the DRIIB and pertorms all
DEC DRIIB 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 bus address, word count, input data, or
commandstatus information onto the Unibus;

d. logic to decode the received device address; and
Rad
CONTROL
PDP-11
CPU

: DATA C

CONTROL

: DATA :
ADDRESS COMMAND/
\r/\_-‘:———:—"—-|> STATUS

DATA DATA USER
C__———_l“—"ﬂ MDB-DR1B kTN oice

INT. REQUESTS

MEMORY

UNIBUS

CONTROL

Figure 1. System Block Diagram



¢ interrupt and bus master control logic.
Opceration is alwavs begun under program control which does the following:

a. loads the required word count into the Word Count Register:
. Al
b. specifies the starting memory address or bus address at which the block
transfer is to begin: and

¢ loads function bits into the Command, Status Register.

The user device responds to the function bits by setting-up controls to the DR1IB. If the
user deviee is to receive data, the DRIIB performs a DATI operation, loading its data
register with information at the specified bus address. Outputs of the Data Register are
presented to the user device.

I the user device is to send data to the memory. the DRIIB performs a DATO operation,
transierring data words from the user device to the specified bus address. Note that input
datu is not butfered and must be retained for the entire Unibus transfer.

Data and control signals at the MDB-DR 1B user interface.are at standard TTL levels.

PHYSICIAL DESCRIPTION

The MDB-DR1TIB module is a quad module fitting into one slot in the systems assembly.
I'he intertace to the Unibus is through the assembly backplane. The module is connected
to the user device through two 40-pin Berg connectors, J1 and J2. User logic may be built

on un \“)B M957 wire-wrap board, connected to the MDB-DR11B through short ribbon
junipers.

The MDB-DRI1IB is powered by the +5V dce ﬂupply at the systems assembly, and requires
2.4 amperes from that supply.

INSTALLATION

The following paragraphs contain instructions and information for installing the MDB-
DRITIB module. and for installing or removing jumpers that configure the module for its
application.

INSTALLING MODULE

Plug the module into any available small peripheral slot in the PDP-11 processor, or into
one ol the four slots in a DD 11 Peripheral Mounting Panel (figure 2). Figure 2 shows the
backplane wiring that may be required to maintain the non-processor grant (NPG) chain.
Note that in some newer processors and DI 11 system units a wire jumper is installed
between CALand CBIL. In these cases, it is only necessary to remove that wire jumper in
the slot in which the MDB-DRI1IB is to be installed.

CABLING

The module has two Berg connectors for the user device interface. Cables from the device
may be brought dircctly to these connectors. or to an MDB-M9IWW wirewrap board



(figure 3) used in custom applications. Table | lists pin connections for J1 and J2 on the

module,
A]
BUS
A 8 C D - E F
4 UNIBUS

AU1

h¢
3 POWER&
j

2 RESERVE

INTERFACE MODULE

‘UNIBUS
; MOUNT IN SLOT 1, 2, 3, OR 4)

/.: ‘; CA1 CBI '
REMOVE BUS ADO
PROGESSOR

Fiqure 2. Typical Interface Location and Jumper Modification for NPR Chain
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Table 1. Interface Cable Connectors, Pin Assignments

Connector P1

Connector P2

Pin Signal Pin Signal

] DATIIS | , ODATIS

2 DATI00 2 ODATO0

3 DATILI4 3 ODATI4

4 DATIOI 4 ODATOI

5 DATII3 h) ODATI3

6 DATI02 6 ODATO02

7 DATII2 7 ODATI2

8 DATIO03 8 ODATO3

9 DATII 9 ODATII

10 DATI04 10 ODATO04

Il DATIIO0 1 ODATIO

12 DATIOS 12 ODATO0S

13 DATIO09 13 ODATO0Y

14 DATI06 14 ODATO6

15 DATIIO0 15 ODATI0

16 DATIO07 16 ODAT07
17 CO CONTROL IN 17 GND

18 AQOIN 1% GND

19 ATTN 19 INITO

20 GND 20 GND

21 BA INC ENB 2] WC INC ENB
22 GND 22 GND

23 no connection 23 READYO

24 GND 24 GND

25 BUSYOQ 25 470 OHMS TO +3V DC
26 GND 26 GND

27 Cl CONTROL IN 27 FNCTI0

28 GND 28 NO LLOCK

29 DSTATC 29 FNCTIO0

30 GND 30 GND

31 DSTATB R} FNCT20

32 GND R GND

33 SINGLE CYCLE KR EFNCT30

34 GND RY:} GND

35 DSTATA 35 ENCT30

36 GND 36 GND

37 GO0 37 CYCLE REQ B
38 GND 38 GND

39 CYCLE REQ A 39 END CYCLE O
40 GND 40 GND
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JUMPER 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 and;or install wire
jumpers as required. '

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

A connection from pad J to pad K selects a logic “1”, and a connection from pad J to pad
H selects a logic *0". Jumpers are related to address bits as follows:

Bit Jumper
" AO03 15
A04 14
A05 22
A06 13
A07 16
A08 19
A09 21
Al0 20
All 18
Al2 17

Address assignments determined by standard DEC software are as follows:

No. of DR11B

Module Register Address
First 772410 - 772416
Second 772430 - 772436
Third 772450 - 772456
Fourth 772470 - 772476

Yector Address

The 6-bit vector 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
used. the user must assign a different address to ‘each module, with 124 assigned to the
first module.

A connection from pad J to pad H selects a logic **1”, and a connection from pad J to
pad K sclects a logic 0. Jumpers are related to data bus bits as follows:

Bit Jumper
DATAO02 28
DATAO03 27
DATA04 26
DATAOS 24
DATAO06 - 23
DATAOQ7 25



Bus Master Control Level

The module is furnished with etched connections to select level S, That is. BRSL,
BGSINH, and BGSOUTH are connected to driver receiver circuits. Inputs for BGHINH.
BG6INH, and BG7INH are etch-jumpered to corresponding BG4OUTH. BGO6OUTH, and
BG70UTH lines.

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

Level 4 Level § Level 6 level 7

4, H-J 3 H-J -2 H-J 1 H-J

11 H-J 9/H-J ‘ 7 H-J S, H-J

12, H-J 10, H-J 38 H-J 6 H-J
9/H-10'H 11 H-12'H Il1;H-12'H 11 H-12 H
7.H-8'H 7, H-8; H 9 H-10/H 9 H-10 H
5/H-6/H S/H-6/H S H-6'H 7' H-8 H

Bus Address Overflow Control

The module is furnished with etched jumpers that cause the logic to set READY and
ERROR if the bus address overflows the 32K boundary set by some DEC software. These
jumpers are 29, H-J and 30/H-J.

If your application permits disregarding the 32K boundary, jumpers may be reconfigured
so that each 32K overflow simply increments the Extended Bus Address count. and scts
READY and ERROR only when the address has overflowed the limit of system
‘addressmg, To select this. mod¢ of aperation. cuz etch Jump(.!'b 29 H-Jand 30 H l and
conncct wire Jumpcrs at 29 H-K and 10 H-K. :

Non Processor Request Control

The module is furnished to permit an interrupt cycle to be performed without interruption
by an NPR request from some other device. That is, there is an etch connection at 31 H-
J. :

If an NPR request is to be permitted to take control during an interrupt latency period
(between the interrupt request and the bus grant), cut the etch at 31 H-J and conncct a
wire jumper at 31, H-K.

REGISTERS

There are four registers available to the Unibus. Each register is described 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 presentation to the
user device. The register is loaded under program control.

b. Read Data. A data word from the user device is transferred to the Unibus
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.

v
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The preferred Data Register address is 772416.

WORD COUNT REGISTER

4
The Word Count Register is a 16-bit read; write register. It is loaded from the Unibus.
under program control. with the 2's-complement of the number of words to be tran,ferred.
and normally is incremented one count towards zcro as each word is transferred.
Incrementing may be inhibited by a WC INC ENB signal from the user device.

When the word count reaches zero, the READY bit is set in the command/status word 1o
stop the bus cvele.

The preferred Word Count Register address is 7724 10.

BUS ADDRESS REGISTER

The Bus Address Register is a 15-bit register. as bit 0 is furnished by the user device. The
contents of the register are used, along with bits XBA16 and XBA17 (in the

Command Status Register) to specify the bus address.

The Bus Address Register is normally incremented after each word to transferred.
advancing the address to the next word location. The user device may inhibit incrementing
by-asserting BA INC ENB.

The ERROR bit is set in the: Command; Status Register if the address overflows (changes
from all-*|'s to all-"0's™). The error (BAOF) is cleared either by INIT or by loading a new
number info the Bus Address Register.

The preferred Bus Address Register address is 772412,

COMDMAND/STATUS REGISTER

The contents of the Command Status Register are commands to control the user device.
and bits giving user device status to the Unibus. Table 2 lists and defines bits in the

Commund Status Register.

The preferred Command Status Register address is 772414, Figure 3 shows the contents
of the Command Status Register.

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
DSTAT FNCT
ERROR[ NEX | ATTN MAINTI A I 8 I c CYCLE|READY| IE [|XBA17|XBA16 3 I 2 [ 1 GO

Figure 3. Contents of Command/Status Register

-8-

[




Table 2.

Command/Status Bits

Bit

Name

Description and Effect

15

ERROR (read only)

a.

2.

2.

3.

4.

Indicates error as follows:
NEX (bt 14), or
ATTN (bit 13), or

Interlock error (module: connector
discontinuity), or

Bus address overflow (BAOF) as bus
address changes from all-"I's™ to all-

“O’S“.

Sets READY (bit 7) and causes interrupt i
1E (bit 6) has been set.

ERROR is cleared by clearing all error
conditions, as follows: . . . "

Module is seated in connector,
Bus address is cleared or reloaded.
Bit 14 is loaded with a “0".

Bit 13 is cleared by the user device.

14

NEX (read/write)

Non-existent Memory. Indicates that the
module, acting as bus master, failed to
receive a SSYN response within 20 micro-
seconds after asserting MSYN.

NEX sets ERROR bit.

Cleared by INIT or by loading 0"

13

ATTN (read only)

Attention. Shows state of user device
ATTN signal.

Sets ERROR for device-initiated interrupt.

Set and cleared only by user device.

12

MAINT (read/write)

Maintenance. Used to enable execution of
diagnostic programs.

Cleared by INIT.




Table 2. Command/Status Bits (cont’d)
Bit Name Description and Effect
b DSTATA a. Device Status, Indicate state of user-designated
DSTATA. DSTATB, and DSTATC signals.
10 DSTATB p(read only)
b. Set ‘and LlLdl’Cd only b) user de\uc
0y DSTATC TSI —
08 CYCLE (read write) a. It set when GO is issued. enables an
immediate bus cycle.
h. Cleared by INITI, or start of bus (.VCIC
07 READY (read only) HY Indicates the MI)B DRI1IB is able to accept
4 new command.
b. Set by INIT or ERROR. or by word count
overflow.
C. Cleared by GO.
d. It bit 6 is set, RFADY causes an intery rupt.
l()run;_. modulu o reledsc the Umbus "
06 I (read write) a. Interrupt Enable. Fnables euhcs FRR()R or
READY to set an mtcrrupt ,
b. Cleared bv INIT.
03 NBAL7 a. Extended Bus Address. Along with contents
(read write) of Bus Address Register. specify address for
04 XBAL6 indirect memory transfers.
b. Cleared by INIT.
c. Bits XBA 17 and XBA16 are not incremented
when Bus Address Register overflows, but
ERROR is set.
03 a. Function. Bits available to user device
Afor assignment by user. o
02 '
4 b. Cleared by INIT.
ool
oo GO (write only) a. Causes MDB-DRI1IB to mg_.nal user device
‘ that a command has been issued.
b. Clears READY.

-10-



UNIBUS INTERFACE

Table 3 lists and defines signals at the Unibus MDB-DR B intertace. Refer to
appropriate DEC PDP-11 documents for detailed timing information and soltwiice

considerations.
Table 3. Backplane Interface Terms
Pin Signal Description
DOOL-015L | Unibus bidirectional data lines. Low (ground) level s
true, +3V is false.
CS2 |DooL Data bit 0 (LSB)
CR2 |DOIL Data bit |
CU2 |DO02L Data bit 2
CT2 |DO3L Data bit 3
CN2 | D04l Data bit 4
CP2 |DOSL Data bit §
CV2 | Doe6l. Data bit 6
CM21DO071. Data bit 7
Cl.2 |DOSL Data bit &
CK2 | DO9I. Data but 9
CJ2 |DIOL Data bit 10
CHI |DIIL Data bit 11
CH2[DI2L Data bit 12
CF2 [DI3L Data bit 13
CE2 |DI4). Data bit 14
cD2 Data bit 15

EH2
EHI
EFI

EV2
EU2
(A

EUI
EP2
EN2
ERI
EPI

ELI

ECI

EK2
LK1
ED?2
EE2
EDI

DISL

AOQOL-ATTL.

AO0OL
AOIL
A02L
AO03L.
A04L
AO0SL.
A06L
AO7L
AO08L.
AQ09L.
AlOL
AllL
Al2L
Al3L
Al4L
Al5L
Al6L
Al7L

Device and function address from master device. Low level s
true. Bits AOLL, A021l., AO3L. and control line CI1 encode
one of 16 addresses. Bits A04L. through A17L are used to
enable the decoder.

Address bit 0 (I.SB)
Address bit |
Address bit 2
Address bit 3
Address bit 4
Address bit §
Address bit 6
Address bit 7
Address bit 8
Address bit 9
Address- bit 10
Address bit |1
Address bit 12
Address bit 13
Address bit 14
Address bit 15
Address bit 16
Address bit 17

11-




Table 3. Backplane Interface Terms (cont'd)

Pin | Signal - Description

DLT]INITL Low-level true or negative-going transition received from

. 4, . . . .
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.

EJ2 | COL Control line, low level true. With CIL, specifies type of
cycle to be performed. as follows:

CIL ColL Cycle
0 0 DATI
0 I DATIP
1 0 DATO
I I DATOB
EEl | MSYNL Timing pulse from master device. Negative transition initiates

internal timing sequence enabled by address decoding.

EJ1 |SSYNL Negative-going pulse (approx. 200 nsec) sent by module to
master device. Follows (by approx. 100 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.

F12 |SACKIL 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|BR4L 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 | BRSL Bus request level S (see BR4L).

-12-




Table 3. Backplane Interface Terms (cont'd)

Pin |Signal Description '

DE2 | BR6L Bus request level 6 (see BR4L).

DD2|BR7L Bus request level 7 (see BR4L).

DS2 | BG4INH One of four possible bus grant input levels sent by master
device in response to bus request. Level is selected by
means of wire jumper. High level is true.

DP2 |BGSINH | Bus grant level 5 (see BG4INH).

DM2| BG6INH Bus grant level 6 (see BG4INH).

DK2}|BG7INH Bus grant level 7 (see BG4INH).

DT2 |BG4OUTH | One of four possible bus grant output levels selected by
wire jumper and sent to another controller to extend a
serial interrupt priority link. High level is true.

DR2|BGSOUTH | Bus grant output level 5 (see BG4OUTH).

DN2]BG60OUTH | Bus grant output level 6 (see BGAOUTH).

DL2 |BG7OUTH | Bus grant output level 7 (see BG4OUTH).

CA1l [NPRGINH | Bus-master bus grant signal sent by master device to user
device in response to NPRL. High level is true.

CB! |[NPRGOUTH ﬁus-master bus grant output level to another controller to

extend serial priority bus-master control. High level is
true.

13-




USER DEVICE INTERFACE

Signals at the user device interface are at standard TTL. levels. Output drivers are 74367
bus drivers with “cnable™ inputs strapped to ground. Table 4 lists and defines signals at
the user device interface. Unless otherwise stated. logic is asserted at the high level.

Table 4.  User Device Interface Terms

Signal

Description

Inputs to MDB-DR11IB from User Device

DATIOO-DATIILS

CHCONTROL
COCONTROL

IN
IN

CYCLE REQ A,
CYCLE REQ B

WO INC ENB

BA INC ENB

AOOIN

Sixteen data lines. Data must be held until transferred
to memory in a DATO cycle.

Two signals specity type of Unibus cycle to be performed.
and have the sume meanings (but opposite logic levels)
as Unibus signals C1 and CO (refer to table ).

Either signal sets CYCLE bit to initiate bus request and
subsequent Unibus cvele. 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- modlfy-wmc sequence,
the line may be brought low for the DATIP cycle and ralscd
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 rcad-modify-write sequence, the line may be brought
low for the DATIP cvcle and raised for the following DATO
cvcle.

Bus Address Bit 00. Used as bit 0 of the Bus Address
Register. For sequential word addressing A0O is held low.
The line may be controlled to permit byte addressing.

DS EATA. DSTATB,Device Status Bits. User-assigned status signals.

DSTATC

ATTN

Levels on these lines appear as bits 09, 10, and 11 in
the Command Status Register,

Attention. The signal level on this line becomes bit 13

in the Command ' Status Register. ATTN causes an error
condition and prevents further bus cycles. If the IE bit

is set. ATEN causes an interrupt. If not used, ATTN must

be held tow.

-14-




Table 4.  User Device Interface Terms (cont’d)

Signal

Description

SINGLE CYCLE

ODATO00-ODATIS

INITO
FNCTI. FNCT?2,
FNCT3

READYO

BUSYO

END CYCLE O

GOO

When held high, SINGLE CYCLE causes MDB-DR1IB to releuse

bus after each cycle. permitting Ugibus to interleave
MDB-DR 1B cycles with cyceles ot other devices. In this
case, MDB-DR 1B reguests bus master for each cvele.

For burst-mode or read-modify-write operations, SINGIL.L
CYCLE is held low, causing MDB-DRI1B to control the bus
until SINGLE CYCLE goes high. or until READY iy set. Bus
cycle does not begin until CYCLE is set.

Outputs from MDB-DR11B to User Device.

Data to user device. Data is buttered in Qutput Data
Register. which is loaded under program control, or by an
MDB-DR 1T DATI cycle. INIT clears all lines to 0™,

Initialize. Goes high when Unibus is initialized.

Function. Bits 01, 02, and 03 in Command Status Register,
output through drivers. Delined by user to control device
operation. Cleared by INIT.

Bit-07 in Command Status Register. Set high by INI1.
Goes low as GO bit is loaded to indicate that a command
has been received. Set high again by word count overtlow
or error.

High level while bus cycle is in progress. Set high as
CYCLE is set, and goes low when cycle is complete. When
CYCLE is controlled by program, BUSYO follows CYCL.L.

Positive-going pulse (approx. 100 nsce) output as bus
cycle is ended.

Positive-going pulse (approx. 200 nsec) output as GO is
set in Command, Status Register. Indicates start of new
operation.

The sequence of operation at the MDB-DRIIB user deviee interface is. generally.

follows:

a. The GO bit is set, and READY goes low, indicating that a cycle is to hegin,
ENCT bits may define the command.

b. The user device then provides the following signals: DATIO0-DATILS, C1
CONTROL, CO CONTROL, WC INC ENB. and AOOIN. These signals must be held on
the lines throughout the bus cycle. .

TS




C. At least 100 nsec after the data appears on the lines, the trailing edge of
CYCLE REQ A or B sets BUSY.

d. At the ¢nd of the bus cycle, the MDB-DR11B sends END CYCLE, and BUSY
goes low. A new cyele request wil not be serviced while BUSY is set.

The BA INC ENB signal need not be set until BUSY is set. However, BA INC ENB must
be held until the end of END CYCLE.

I'he program may load the CYCLE bit into the Command/ Status Register. This raises

BUSY. so that a bus cycle is begun when GO is set. Consequently, the MDB-DR11B is
set-up so that the first bus cycle may be begun without a CYCLE REQ (A or B) signal

from the user device,

LOGIC ORGANIZATION.

Figure 5 shows the general organization of logic in the MDB-DR11B. Refer also to the
schematic diagrams (Dwg. 40311) in this manual.

The tour registers in the MDB-DR11B are controlled either under program control (slave
modec). or with the MDB-DR | IB 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 sclected by address bits A0l and A02. Bits A13 through A17 are hardwired “I's”,
and bits A04 through A 12 must match the code jumpered on the module in order for the
MDB-DR1IB to respond to the program.

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

The bus signals C0 and CI, 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 by either the high-order or low-order byte, selectively. Other registers handle only a
16-bit word.

Qutput data is loaded, or input data is selected to the bus, by bits A0l, A02, and A03,
which select one of the following:

Data Register (A01.A02)

—  Word Count Register (A01.A02.A03)

—  Bus Address Register (A01.A02.A03)
Command - Status Register (A0T1.A02).

-16-
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Figure 5. MDB-DRI1IB. Logic Organization




BUS MASTER MODE

In the Bus Master mode of operation, the user device causes the MDB-DR11B to take
control of the bus and perform either an interrupt operation, or a data transfer operation.

Interrupt Operation

The MDB-DR B can mitiate an interrupt cvele if both bit 06 (Interrupt Enable) and bit
07 (READY) are set in the Command, Status Register. The resulting bus request (BRnlL.)
requests control of the bus.

I'he master device then sends the bus grant signal (BGnINH) which the module
acknowledges by returning SACKL. When the bus is free, the module puts the vector
~address on the bus, along with the signal INTRIL.. This directs the program to the
subroutine that controls the user device.

Data Transfer Qperation .
I'he module will perform DATL. DATIP, DATO. and DATOB operations.

I'he program first loads Bus Address and Word Counter Registers, and then loads bit 0
(GO) into the Command  Status Register to clear READY. A CYCLE REQUEST (A or
B) trom the user device initiates transfer by setting CYCLE. and consequently, BUSY. A
bus request is then sent to the master device which responds with the bus grant signal,
permitting the module to become bus master. -

1The module makes its request on the'NPR line and, when the NPR bus grant is received,
becomes bus master. asserting BUS BBSY. The address is then put on the bus. CO
CONTROL. and C1 CONTROL. lines from the user device determine subsequent
operation.

MAINTENANCE
MAINTENANCE MODE OPERATION

The MAINT bit (bit 12) in the Command Status Register enables the MDB-DRI1IB to
operate with existing DEC software for DR 11-B diagnostics. To configure the MDB-
DR 1IB for diagnostic operation (with outputs looped to inputs), connect jumper cable
(supplicd) between connectors J1 and J2 (refer to table | for pin connections).

I'he MAINT bit causes the FNCT bits to act as an octal counter which counts bus cycles.
Note that with ENCTI connected to the C1 CONTROL line, the MDB-DR 1B performs

alternating DATI and DATO cycles. If J1 and J2 are jumpered together but the MAINT
bit is not sct, cither all DATI cycles. or all DATO cycles, will be performed.

Because ENCT1 s looped to the SINGLE CYCLE line, the MAINT bit causes a burst
mode sequence of four cyceles. followed by four single cycles.

Reter to appropriate DEC documentation for details of diagnostics.
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TROUBLESHOOTING AND REPAIR

Troubleshooting will generally be based on existing DEC diagnostic software for the
DR1I-B.

.

Repair the module using appropriate skills, techniques, and materials. If you wish MDB
Systems to repair the module, first notify MDB System's Customer Service. then pack the
module carefully, along with your best evaluation of trouble symptoms. and ship it.
prepaid, to MDB Systems.

DRAWINGS

The following pages contain logic diagrams and assembly drawings useful in maintaining
and repairing the module.

-'| 9-



G el

-20-




-|Z_

XBAIS

= |z L A 2y MSTN;
4
_— <, o0 P2 aaor 13 2 s
=Ic 8ais [ Ly
paTala 8 M L oD 4wt . : s
DATA 4 5 = |
A 7357 s [ sad 12 s
Bad B c2 [+ 2 X 3 @ s P
8641 Svm.
- . ssu
oD [ PALS 5 D - :
[~ an ¢ _ - s .
3 = =
W | B ] [ @
o 1wz Bai2 = o -
;rr_ 100 PF X ' ¢
e - - “ T= @
DATAI 3 BAIL -
DATAID 0 2 [ 1a ————.ls =
= ‘ ) = " wm
i nn 9 I— 2 £ " @ m“\
8641 =
D S & ;
I f s B6A! ?
i@ : : o
, Py
' 3
8408 B = Laid
DATAOR 1" 12 1 .
DATAO? 3
807
DATAOF 0 2 [ @ g
OAAOE - = — - 44— B - : =
' e L — ; > — ~(Fmi) win
8A05 — ] -.L_— 44 b'(u: b= - = <{ €P2 ) AGTL ———— = I # ‘
¥ ' . - Tl O
- - s i $ H/} . 7 = ‘ <
) ' 5 3 (F12) sacm
N { EUL ) ADBL = s
TI! —J ] -
: 3
=
+— BAOA S :
q
DATAOA
DATACY Y
DAIAOZ % ]
DATAOH I 5
BAOI 1 * An"
i ~a0a . = on 30
CIS2 —— B (02 ) - ’\wcd
e el —— SR " S )@
€ND CYCLE ' 854001 { D12 =
a )
T 24\ «~ a . BiSING @ J
- e - BARTE ©
o . BeNTUTH { =4
L i > )
e ; L Al e
AQOIN ——— TR Blolrin
XBAIT e oo
- CSRLUHT 52 70UT
TUNTRO IN — 2 T
‘:’ - $OnuL B
TUUNTRGO N —— -
‘ . e
¢ 4
DMAADE —= - o lid ey o } ) “
T i N 2N .
L ) . -
N BN

Wk SYSTEMS, INC.

i1t MDB-DRIB

Garr OCT 77 [sCate

Ll 1

T e oW
NUIN 40311 RY




—Zz-

™ [s)
3€
e DSTATA |
3 4
—— ATATB
= 3 ~—
—— - e 0 D osiarc
¥ o
R —— SweLE CvoLe
L C1QUNTROC N
b 2 AA~4
- INTRD L 2o contRoL v
3
lintdbm SRV
3t
Myven Skl
[LEARAMED SSERN £ 1%
2f
. B oo
= gy
” [~ oanos
=] 2'&1&_ oaT102
B oanos
FNCT LT ’I ENCTIR
FNCT2 "i L!l L FNCT2Q
FNCTS ‘7} FNCT3Q
READY £ 3 READYD
FND CYCLE A€ END OYCLED
7
Busr 2 el R T susvp
DATOIS ? : QDATIS
;aIgia 2 = ooatia
[ 3 3 Q0ATI3
20
o112 o 2 5 Q0ATI2
DATOI! - < @OATH
OATI0 ; @OATIO
mre08 2 o o0a109
DATGO8 Y BDATO8
DATGO? 2 5 QOATO?
DAT@OS oy I s 90106
DAT@OS 3 lat2d 3 QDATOS
DATRO4 ’ 90AT104
oaigos 2 2 PYROY
DaT802 - 5 @DATO2
DATO! 7 3 @DATO!
60
DATP00 =l e IS 90ATO0
N7 e y INT®
60 ; c0¢
4L

3

i niia 0anGa
FENTE sanes
TENTY oanioe
o ﬂr: -~ CATiQ7
PN e
s TS

s U

o - DaTiit ,_-

o Eﬂ:* cati I

s R

e PR B

s SR B

S fokad s

oaTi07 ——4—{T76 ]

oaTI06 ————{34 ]

oarios ——{17]

oanios ——{0 ]

oanos ———{ 8]

rioe —+—{&]

oatior —4—{a]

om0 ——{2]

—{%)

Y —{34]

a7

o o)

NO LOCK —{28)

e 3

{77

(%]

0107 {76 )

ooa106 ——{14]

ooat0s ———12 ]

oouros ——{0]

sou105 ——{F)

ooa102 ————(6 ]

ooa10t ——{a ]

0ATO0

P core s Gom o

DSTATA
SINGLE CYCLE

DSTATE
B3 osmarc
[F}—— cconmrou

(& ousw

[B}—— seare pin

EF3———— wc ~c 0
B} wie
3=
53— omar08
05— oonio9
[F—— om0
G3—— eoant
3 sou1i2
33— ooty
O3 eniia
03— outss

0B SYSTEMS, INC.

T'TLE. MDB-DR1IB

Jrovnsiopdphoumriin DATE: OCT 77 lsth'

ot o w00 ot &

oy st o snzuotfv:o]owo 40311 laﬁv

NO




DATAIS
DATAMA
DATAI3
DATAI2

weiz

DaTAIt

DATAIO
DATAOS
DATACR

DATAD?
DATAOS
DATADS
DATAOA

DATAZY
DATA02
DATAO!
DATAUO

weoC

Dmasprx
" INCENE

ag>*®no
2
3

3
10 2
38
] i
ﬁd 9
S
fe.s
1 2
3
© 2
a Yl
6,] <
L S
Tl!
it 12
3
0. 2
7%
4 2177
% S
2200 .
o= ol
e
= ;
—TT

BWRX

wCiS

woa

BWR
DATAIS L1 1Y PryLl
DATAIG 41a
DATAIS o w O 2
RN J— P YT ]
R qie o
Sl
8 2
— Ct R o
|
DATAL I 9
DaTAI0 4
) 1) 5
DATAOS 0
- DATAOB 3 24177
F-'r—&l 2
3
-
) & 2
T=
DATAD? 2
DATAOE ]
L -
DATAOS .
DATAOA 3 e
44— 12
o3
ol 2
e
DATADY -t
DaTAOZ
DATAO!
DATAQC ~—

DATRIS

origia

DATRI3

DATR12

0aTQ1 1

DATRI0

DATQOS

LATROR

DATGO?

DAT@O6

DATPOS

DATQO4

Nt
W
ATIN
)
o
DATAGS e
DATAOA Olg
x  olel ) s
— .
BAOF ———OSI.]TG S
WJ
DATAGS 2.
TERBD 'duo
J— 3] o NS
BME o (<L)
q&: a 12 e
BAOFS
DATAOO ] O & B
DATAO! LUPY a2 FacTt
DATAOR e PR 2
1" iy 12
[ATA03 o o encTy
TR0 ————dw
2
MAINT 8
DMAADRX ‘%,':}
ah —
R2y
+5v
" 0
DATAIZ i2 3 e
af
" M
CSRLDM1
3
[~

N DY

ERROR

CYLLE REQ B

OMAADAX

END CvCLE

DATACS

CSRLDHI -~

TELCUPLING  CAPR( ITORS
IR

END OYCLE

e

MUE SYSTEMS, INC.

T1IE MDB-DRIIB

vAlE OCT 77 |scart

ARELT NG [DWG 1 REV
i pelowe a03n 1%




-t,z-

I - - RRRESIC

PP S 1 g
- A
w2 !
€is?
DATAOY. -
AOE we
poe (cv2 5 8ca %
N - PR “ 2
] 'IT
NP XA - ! .
0! SA MPXB l
DATAOS _—l 664t
—
oose (¢P2 2 - Lﬁ
) 0o Ve x. 9 13 _ N
e |z - —— DATICS N . 3 "
[EEENS LIS o - M DATH3
DATAOY: i i m ATIN
. Baty
ooaL (ewz 1] 7153 : TATA ﬁ' we,
B ) ,31. UAT1)2
2 5 Lret (=2 )= —= —H 3 3
— 232 c — S MAINT
9 a3 L) ke o] r - — BAL
%0 Ne BEM o a 2 ———— w2
. !2 [ B“ A
lz Tia
— [ A—
(-
f——————ay
e l -
N2 1
1S
DATAGY 3 ) 2 3 f: — paTIO ,L_ N
pose (12 ! 2 @o:'—4 m TS DaTALI Al B 2 3 = - oAt
' " BAGY — ' l—'l—“*-—- — o= DSTAIR -
x 3 w03 nH @'/ 14 aan
74153 2 Darioe < wCil
. 6 FUNCT2 X = DATIIO
v s 2
DATAG2 ras2 . o2 ‘ o osmTe
oo (w2 4 S 8/ X : H weoz DATAIG . n 8010
'—%@614 | oo (Ca2 L] 3 ? ™ w0
l: T
L) ——  DMARLAX 2 "
DATAO! L) o L - o I
1 0 3
oo (o) 12 L DATAO9 ooz [
' " ° i3 otion pom (cx2) 2 Ls
[}
:z. v ) LU 9 = DATO9
M1A00 ] ) BAO! m DSTAIC
— W o 13 808
AT
m@ 2 narsy : Dat10C o _,( % — w0y
— R
% s oo {12) B O o w1108
- < O 51 — owie
7
& = ’ . weeo Hq ; e
P s “ ? ) wCO8
= e = = — - e WONER
UXEN d .
= i2 e
L=
1 B SYSTEMS, INC.
Tt MDB-DRIIB

DATE- OCT 77 [scaie

" wowtuan weenme mwn- | SHEET N DWG
o N0 [owG 403n Ry




0 uSYNI t] 0 usron
Ml —
- L [ . - . @
L - [} 121320 L3 c2 « . "
L£° 2 Laid (] - Jroor { 3 p A ssTme
< oo 15 AL E))—————— 4 "
=3¢ Ml (D s : 08 (@) s
ATAIS %l [ 1 8641 6
DATAKE 8 o« |12 @ A sasY!
4 A Fe BAM 2 s 13 a
DATALY . »m 9 [ :‘l -—-——-——. [ TSN
(0} g2 () aiaL s
—da S . < s
. [ NRGOUT™H
1 an ‘____® A v Q)
a O tw
n
? N SSYNI 13 0 waty
O (
iz s~ @ ol ‘ wity
" 0 2{-27 MY 1208 ol 0 &
1" 2 B._.@ a2 20 s .,lm [} oSSYNI "
3 B " \ ) o ® R2s 2 e v
) : [ 3 = Av—1 o0 o s
x " [ b2
4 a8 BAO _"_® Al r———-* J_ 1 or s
o amr | [ 2 & s 18 B 2 @\)\’-‘ I NPRO) L]
¥ X : = L/ ¢ R
¢ BAOS x -
s [ s -'——-.@ AL 0, 2 ”
- , . By a 6»? D W L3 @ oy
3 9 : ‘ sack0
? = * £8L) son x fasisa ?-8 T ©
a0 f——~—6§\ 4] s nRg 2 G wine
9 8 13 2 700
. . o B R L b . g —igod]: AT
L] ” ™ AOBL g 5 N g —
DATAO8 s ao? 2y s 2 ® e e ' n7) saa
1407 0 2 [ L] 1 W =) 8641 s
LY
041206 4 u 8406 .'5_. aon PP s
DATADS o] M7 s 2 o 3 D LY Q - L
e W 7 3 2]
8A0%
4 s[ 5 ! 2061 200, s . = . -
-d s~ 6 € o— &1 A1) woRG
&4 3 I el ™
7 % 4 AOSL ne 9
—d %, , RS 180
BAO4 [—————4 J
. 0 > w @ +5v %o "2}""'
" 12 L 2 2 (3 RY
DATAGA £U2) ADAL @“\.-l____ @ 30 Y
. = 8103 1a 3 Y LY 2 — LAV A
D403 2 s W © 0 Boatnm ( 052 ) e
DATAOZ 8A02 13 2404 s o) l Q 1
DATAOH - s [ 2 m "'—(::) A0M ADR 2] sop 1 2 WERD Boaoutn (012 SO
8641 3 ) — JON
seor 80! L 202 204 BGSINM ( DP2 N,© R
s ]
o[ N £ ) aon e 22}, P LA ¥ > % Uy ) Bosoutn (OR2 “9“-6)(\J
BAINCENS = = o 2119 04 BoGim ((OM2) @
€nD OYCUE e 9 a 201t OsYN 24 . . — W\OR
M9 sesTl ———— i 2 e ORI Bu6OUTH (D2 ) O,
N 0ssTNL 26 1o CSARLOWD 8G7inm (w2 @
& 1 15 ow soutn (O ool
S 27 i CSRLDwI F0UTH “
a AOOL usTNg ————18 X O3S "o@cd
ADOSM " , 2 -OOIB. [1} 9 8 SORD 8R4y (2 ) " @ B}
1] Al SAKQ e OO |7 fa sase (oF2 °®’ B
a8ar? 2 N 86 W
= oo 3 o) e ksl a s ) @;
(1 CONTROL 1N ) L %) san (002 o
2 - _‘L-—@ o N
a4 -
oo w 208 - 3 P 4 P cwese M8 SYSTEMS, INC.
f 2 LY ' (: : ) cou SINGLE CYCLE T " o P e caReB
DMAADR 124, END CYCLE —_— 1 ) SNPBB. e MDB - DR1IB
READY ———] [ ——
NPGI 51 foutopuyioggliupan el
86 ——2110 :

Fm s foare oct 97 [scant

ORI A

et - e mtare verow

e O Jowa v
ERRER [eiolane soan [t




XBAE

0 SN
2 _<: ) usrm
13 ssvil
- ER—
lr b 1! 6 BOSY)
a s
] e x o) o
2 7 onfo L Y & :
iy ' weRGOU™
wpr= 2 l =@
an i 04w
Yo < 13 0 it
m ;] @ wITL
- - s ®
aaors 0 4]
» 1n "
Bail " .;]
[ A
a8 [ e
i 2 r z ;Al 3 H WO
mon a o
s [ k) (2] -
sac
= B : .
08 B 2 (ra) waeg
s N~
—— "
1] 2 \ (72) son
Da1a08 Y| 07 L
DAAO? ol 2 [ L] . »
| 3]
Datane A o 806
DATAOS ';d sty fe [T 2 o > 3 © | L+ . —
[V — X a 1ot
) . 1— BAOS 5 ' (o) a6t J 3 . »}1 » (A1) wemg
' : il rrswwn 22 7
- - “ I aa
TI! = ‘_® Ao 3 i "
J 7 ! 3o | | 6
I———-———1—- 8404 o LA @/\-—— asv ; 1 A ! 1RO
— = ‘ Y, Ry
| —TPY (1] ! 3 I |
1aon u{ i l A (euz) son ,” o @“\04 ] » =y = - @_J 180
o 5 1 el 5 e e P (07 Do -+
0 | : © - )
tarac? <+ w 02 [ C:) A0 2804 apg F PN (L BN I % SR § 8GAOUTH Q'_f< w® l
puter o M7 P [ d son 3 T ne 204 D "5_@ J 4
AQ2 3\ > Y
(] D s [ BAO s () 200 — a0) 2 PO (LI a [7vne BASOUTH @, oW i
3 " : & L - 23 :: nei (D2 ) u'@)(\.t L
ity e ED L I osvne ——2 ™ () o ;
w0 CLr 7 ) & (o) son e —il] PRRLINE X O RO > o J J
i —— 0SSY™NI 210 ] csAa e Lt (,m_{’ -«l@ﬁa 4
' e " 15 ——- CSRIDME ac0uTH (L2 W@, ) l
[ s, . —_ Dl X ¢y won > L My
Ls, e () aoon usYNG g:“m }‘! o~ a J— naay (2 —— oW N
! o - 2. - i 3 E o ¢ ¢
e Z a (LS saxo —o—ttr m; ARG (»N_’\r W@ —
1 : . ' —{ LR
RAY | . v ‘GD' ) A - a @% N il ARAL (:z\ - f'n@».’ ]
L o 3 e 1 ) aan { por’) - ———
€1 romIROC 1N : ’i - = 3 EH SYSTEMS, INC.
I . It e rnrap R
Laala At o SN P . g o - ————
a4 ?":‘ . on o QNI Cyrrf o b = . tARAp - MDB - DR11B
] 4% ki) ENT TS ; 'S -; SMDRAR
2 —_ - e - r
OuAADR - [ aiany 5 atg OCT 77 [sca
NOGY L - e
2 P TN IDAG " !
861 qﬁ__’,_aj e ino 403 ,C
—— CR? have been repiacec
NCTE: Cikl & CR? ! .
. p 1stors. g
with 3.3K 1/4 W res

40311 Rev. C1




2r I-rvw—j
——e—{— DATION

0STATA 2
— DSTATB 2

OSTATC 3 KMA'-J_ panios
,rvw«
G0

+— DaT108

nar107
SINGLE CYCLE r
DATION
CQLomtad ¥
- 0ATION

COCONTRORL N 3 G—‘V_W-*_ wrtio
$— L
N 3%

100 | o SRFVHY
- wcon gt O
— '

— ATTN b2 m
g t— DATIIY

|~ Dar r b
86! 2!% patioe 2 w:_ oatiia

t— DaTi 4 4
2 4 maamn &Y OATIIS
53 uas - man102

woai —20- o BREATT)
02
. @n * 812 A‘°, 2 A‘,
L

= 04 [ 1 h2¢

2 A —
P4— se & —4" >0t LL senpe 2 < S,
L

allw

— 3
e e
= [RITYY 200N ——]
DATIO? ——ei
DATIOb i
0A1109 ——
DATION ——o
(230 0 3 encTIg
fucr2 :: "' FNCT2® 0ar103
FucTy A - NC130 0aTI02 ——
neaDy 3 " srsoe DATION ]
€M CYCLE 7&7 €MD CYQLEQ
sy A 2 |uUsvd oatico
U
=y
Pt
oargrs —-2 2 o0atrs
DATQM 12 = 00a1a
Datersy '; ; @naris "
)
DAT®12 o 7 7 S0A112 arr
DAY ’ Y 0aN1 a0
DATOI0 - 00aT10
> N0 LOCK
% 13
00 F
i2 11 l’
DATGOY a m #0410
oadve 3 00AT08
oaren’ 'f > D107
oa1g08 . GDa1085
DAt 4l mwr |3 Qna108 3
1000 2 3 oma100 e0a10? ———{7%]
b o006 ———{7ia]
[
o0s105 ——{17]
o000 — (%]
;1903 0 2 004103
Da1802 < 2 004102 ooat0y ——{3] [ F—— ouarn2
oa1001 2 2 ouuron o102 ——(%] [T} sty ~
60
om0 —4-H 8, [ ewi00 oo —(a] [T}—— o
(I} ] ~ite
0 [ 1) ot .oﬂoo-———-{:] |:}-———-—00ﬂ|$
e

MUE SYSTEMS, INC.

. - ) e MDB-DRIIB
S=iwenwen foate o€t 77 [scare

W ot 4 o o

tv
| K

o —— sn{(ﬂr‘:o 2;0 4031 Te




n ”Jl>°° (o] ) €anon
DATAIY il L4 L4 3 m
—_p oo wers [T ® or oaters o
DAtare ———-———-—-i [4 [ AT 4 A ATIN NEADY
© 2 1 5 .
\ D ——— 1 —_—
Davary LI wia Da1A1 0 o, o oaTpia " wrs DU |p -
a 3 J
Datar? a amn AN ———dc W77 [ Y
wig ————Y on |2 wis UD ———'d 0 w}? [RITY oo 2%
[) 6 7400 2a18
—q ¢ (oam00 )t L3N ©
D 'qwo ap wci2 }L{ o o2 argiz LDL0 ———— W
(48] (4% 2 e
-3 xBaAI? Joow
(0] )
™| © mo 1
f BADF —dl s S DaTAOS 3 s
177 9 CSALDMI
o — ey ©
2 ) ‘
Datasl L 2 wCtl DATAL 9 DATOH! < 1 3
- 18D Ol QA fe
0AT10 DATAIO s oruf REQ B ¥ 5 ‘g{
10 w0 a0y Y. P 1910 W) Hos? e - o 22 . da .
Datacs oATAOR 2 am = 2L I ow bl
' 2 BAOFS =] e
wcos «on «:J DATOY END CYCLE 2 £ L
— = l‘ LA
o8 3 2 1008 DATACO al, O L
T DATAOH . o2 Fact
4 DATA02 e n fF Fact2
oar nl ram 2
A03 ] o FNCTS
TR ————d 10
208
aran? L 2 wo? 0" 0 2 Dargo? want Or—s 1 ¢ I R I .
[ orac « DUALDRS cm) - 0 OXQLE
— k)
0 -0s DATAOS e I & DATROS &® _ s — 3 s
| 2 DaTA0A 3 »am " a2 a4 i v
+ n22 T
-3 -os - 2 DATEOS - ™ Lo ausy —@‘ ! {>c'
.l DATAI2 14 9 ar a7 I
wCOa b0 Z DA1004 2 - (4]
nl e™ llmu
™y CSRLDM1 1 -
ﬂ___‘. st Tt! ;
/
cu
0 9 +sv < u’ C [ 1
w03 DATA0S DATGOS @ DECOURLING CAPRCITORS
o102 4 <] . oo
1" 5 () o '.
w02 0AT40! » DaTgO2 N +
3 e c..
DaTAQO mrr - T2w Tow
0! U-q 2 1901 s D
3 DATAIA —¢ L] 2808 2 »02
";‘ 1 N o o AT
) = 2 DATGO0  CSALDMI T
- S
C__ MOB SYSTEMS, INC.
"ME MDB-DRIB
DaTE OCT 77 [scaut

SHEET NO [OWG . nEv
3ol 4 Ino 40311 I(




gns
e €2 3 L,
s 2 n 3oz 4 mari07 2 ) 13
DATAD? @ Py L SR Rf ADY 3 OaTl!S
15EM 4 ‘[ patars 12
oon ! 2 o7 " £RROR
« ¥ '—?»- ——— wO? osL .———® ! Ly e
a5y O PH [13359 < 3 wCi$
o S 134 sy a DATI18
L] -l BAOS S wexw
T,
e 2o ’ arts w06 DATAIA L] r [
a 5 8 5 O o U s 7 i
[ 8 & (7 € p— a ; c
102044 L] 2404 2 @———— b4
I s
uPxA X '] 2 lu
A “exe l uPzA
1 [ 21 " wos
DATAOA g_‘ﬁ 3 DATAIS 0} 864l ®
2 . x Py 3 oI @————-’7. ‘E"
"o @) m ) " ) :: ATty
o i o 4 ArTn
0 " u')
[}
DATAOS « 3 oatarz " " s
" sy x 3
o2 kel sy |a g
S LS MATNT
X s
© 7
[ D) ' ’ g N . . oo
=) Pp—4
l@n D—% FL"
2 ln
1 [l Ln
En
s 13 x 9 13 l
3 2 - DATION 1y
pureos " 12 Fucty DATAL 3 2 L] = [
= Oty L)
pon (2 : o T 808 o (ewe ! L m.“"
5o b e : e
s [q barioz 3 2 DatiiO
FUNCT2 %183 hid
Aoz L > mo2 . c s Dstare
Mo« ) £ w02 oaTAQ < (W
. s s o s 7 -0
oo (w2 B 4 - @ 4] ] .
- ] 2 lu , 200 | ; [.‘
DMAADRX
, ° » o jr— 2
DANAO! sear L_____‘ oaracs © Y
2 1 |
o @ . —
1" N 13 atior . oo (w2 " y
" 9| -
:2' sl . ‘2 ::::::
" ry BAOI : RN
DATAOD « 3 wco! oATAC8 13 S ’Mm
. ) LY DATIOO o 3
& : ooe. (12 L] : bl B s ::?
L
7 2001 3
?
= " ’ ;_4 w00 &% y , < e
L) .,
= ; - - e
- 7 "y ne
Gurtw B 7 [l‘
MUE SYSTEMS, INC.

ne
r

""E MDB-DRYIB

s S @ w— -
v e ot tnus f0aTE OCT 77 !stul

———e w‘u’v.rzo ggc. 403N llév




("
3,
>

SrERITE S

o3

P3P 2 MY S T RV U s o iBa

' Y

ERRATA: MDB DR11B INSTRUCTION MANUAL

"

PUMEPRYS- TRy ST S NP SRy

MDB Systems regrets the errors which appear in this manual. Rother than

delay the information, please make the following corrections:
Poge 7, Bus Address Overflow Control

The last line of the second parograph reads:

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

It should be corrected to read:

"29/3-K and 30/J-K."

Poge 7, Non-Processor Request Control
The lost line of the second porogrop.h reads:
"wire jumper at 31/H-K."
It should be corrected to read:

"wire jumper at 31/J-K."
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