






















































































































































































































































































































































































































































































































































































































































































































































































































































































,-----, 
+5 

Rl 

R3 

M930 

I 
I 
I 

L ____ ....J 

Rl, R2=180.n. 5% 1I4W 
R3, R4=390.!L5% 1/4W 

RECEIVER 

DRIVER 

Figure 2. Typical Unibus Line 

,-----, 
I +5 I 
I R2 I 
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R4 

M930 

I 
I 
I 
I 
I 
I 

Information is received from the bus using gates which have a high input 
impedance and proper logic thresholds. High input levels must be greater 
than 2.5 V with an input current less than 160 /la. Low level input must be 
less than 1.4 V with an input current greater than 0 /la. 

Information transmitted on the bus must be driven with open collector drivers 
capable of sinking 50 ma with a collector voltage of less than .8 V. Output 
leakage current must be less than 25 /la. 

In PDp·ll systems, the bus signals are terminated at both ends by resistor 
dividers provided on the M930 module. Physically, an M930 is located in 
the processor; another is located at the last unit on the bus. A bus signal 
sits at logical "0" (inactive, or negated state) at a voltage of 3.4 V. A bus 
line is at logical "1" (active, or asserted) when it is pulled to ground. 

Drivers and receivers meeting these specifications are available on the 
M783, M784 and M785 modules as shown in Figures 3, 4 and 5. 
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M105 Address Selector 

The M105 Address Selector as shown in Figure 6 is used to provide gating 
signals for up to four device registers. The selector decodes the 18·bit bus 
address on A <17:00> as follows: 

+ 5 GNO 

"§ C2,TI 

01 MFO 

01MFO 

O!MFO 

01MFD 

6.8MFD 

Figure 3 M783 Unibus Drivers':' 

+5 GNO 

1 
CZ,TI 

OIMFD 

01 MFO 

01 MFC 

6.8MFD 

Figure 4 M784 Unibus Receivers':' 

'Complete technical specifications and pin assignments will be available April 15, 1970. 
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+, GN. 

1 
CZ,T! 

.01 MFO 

.ex MFD 

~ .01 MFO 
7'100 

.01 MFO 

,01 MFO 

6.8MFD 

Figure 5 M785 Unibus Drivers and Receivers* 

AOO is used for byte control. A01 and. A02 are decoded to provide one of 
four addresses. A <12:03> are determined by jumpers on the card. When 
the jumper is in, the selector will look for a 0 on that address line-A < 17:13 > 
must all be 1 's-(this defines the external bank). Other bus inputs to the 
selector are C <1:0> and MSYN. The single bus output is SSYN.The user 
signals are SELECT 0, 2, 4, and 6 (corresponding to the decoding of A02 and 
AOl, one of which is asserted when A <17:13> are all l's and A <12:03> 
compare with the state of the jumpers. Other user signals are OUT HIGH 
(gate data into high byte), OUT LOW (gate data into low byte), and IN (gate 
data onto the bus). The equations for these last three signals are as follows: 

OUT HIGH = DATa + DATOB'~AOO 
OUT LOW = DATa + DATOB'~AOO 
IN DATI + DATIP . 

where "+" means a logical or and "*" means a logical and. 

Use of the M.105, drivers, receivers and a flip-flop register is shown in Fig-
ure 7. . 

'Complete technical specifications and pin assignments will. be available April 15. 1970. 
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EXT CAP 

MSYN L ----0-------1 BUS 
CONTROL 

A17L ----ci------r--t---, 
A 
D 
D 
R 
E 

12 0--0-- S 
---(:)-----<0 11 S 

---<:I---O~ 10 0-- D 
----0---0 9 0-- ~ 

~ 8 0--0-- 0 

=====~~==:~g 7 ~ 
---a-----o'"' ~ ~ 
---a---o~ 4 0--

-

-

A03L 3 0--1....-_...1...-,.--,--1 

A02L ---0--------'1 I 
A01L---(:)---------~ 

SSYN L 

SELECT 0 H 

SELECT 2 H 

SELECT 4 H 

SELECT 6 H 

A00L ---(::/------.. ----1---1--- OUT HIGH H 
Cl L ---(:l---------II GATING 11----+-- OUT LOW H 
C0L --~:l__-------IJ CONTROL LI---+ __ IN H 

I 

Ml05 ADDRESS 
SELECTOR 

Figure 6 M105 Address Selector 

M782 Interrupt Control':' 

The M782 Interrupt Control module contains the necessary logic circuits to 
allow a peripheral device to gain bus control and perform a program inter­
rupt. The three circuits on this card are block diagrammed in Figure 8. Note 
that only signals relevant to the user's interface are shown; bus signals SSYN, 
BBSY and SACK have been omitted for clarity. 

The Master Control circuit is used to gain bus control. When INT and INT 
ENB are asserted, a bus request is made on the request line to which BR 
is jumpered. When the processor issues the correponding grant and other 
bus conditions are met, the MASTER signal is asserted, indicating that this 
device now has bus control. Note that this circuit also can be used to gain 
bus control on an NPR line for a device which requests the bus for direct 
memory access. 

*Complete technical specifications and pin assignments will be available April 15, 1970. 
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"T1 
Oti" 
c: 
Cil 
'-I 

~ 
"0 
0" 
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0" 
<II 

::0 
<II 

OQ 
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ADDRESS 
SELECTOR 

SELECT REG 

IN H 

I OUT HIGH H 

I ruT LOW L 

I 
I 
I 
I 

I .j TO SELECT REG + 2 OTHER 
.. REGISTERS 

SELECT REG + 4 _ 

SELECT REG + 61 

L __ J 
BUS OI5L- - 4 BUS 009L- - -I BUS 00BL- - -Iaus O!l7L- - eUSQ01L- - BUS D00L- --



In addition to two Master Control circuits, a third logic network provides the 
necessary signals and gating to perform the INTR bus operation. When either 
of the START INTR signals is asserted, the INTR bus signal is asserted along 
with a vector address on D <07:02>. Bits 07:03 are determined by jumpers 
on the card. A jumper "in" forces a 0 in that bit. Bit 2 is controlled by Vector 
Bit 2. When the processor responds to the INTR signal by asserting SSYN, the 
INTR DONE signal is asserted. This line is used to clear the condition which 
asserted INTR START. 

INT A 

INT ENS 

BG IN A 

CLEAR A 

8G IN B 

CLEAR B 

MASTER 
CONTROL 

A 

MASTER 
CONTROL 

B 

STAAT INTR A 

START INTR B 

VECTOR BIT 2 

Figure 8 M782 Interrupt Control 

0 BUS 001 

0 sus 006 
0 sus 005 
0 BUS 004 
0 BUS 003 
0 BUS 002 

BUS JNTR 
[NTR INTR DONE A 

CONTROL INTR DONE B 

Figure 9 shows a possible interconnection of the M782 to provide independent 
interrupts for two possible conditions in a device: ERROR and DONE. The 
ERROR and DONE signals shown in Figure 9 are signals from bits 15 and 7 
in a device's CSR. Likewise ERROR INT ENB and DONE INT ENB are derived 
from the CSR. Both interrupts in this example are tied to the BR4 level; the 
corresponding grant line BG4 enters the ERROR Master Control and is passed 
on to the DONE Master Control. Thus, ERROR has a slightly higher priority 
interrupt level than DONE. 

Both MASTER signals are tied to the INTR control. Thus, whenever either 
ERROR or DONE gains bus control, an INTR operation is initiated. Note 
that Vector Bit 2 is a 1 or 0 as a function of which master control 
is interrupting. Also, INTR DONE is tied to MASTER CLEAR to clear the 
master condition. 
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Device Control logic 

The type of control logic for a peripheral depends on the nature of the device. 
Digital offers a wide line of general-purpose logic moduleS for implementing 
control logic_ 

ERROR tNT ENS A 

ERROR H 

BUS BG4 IN HI 

MASTER 

MASTER 
CONTROL 

A 

BG4 OUT 
AH 

BUS BR4 L 

CLEAR H L ____ ?-II="A"S"'T''''R'-'A"L-------~ 

DONE INT 
ENB H 

DONE H 
VECTOR BIT 2 H 

8G4 IN a H 

MASTER CLEARl ____ J>'M:::A:::.ST""::.R-'S:..:L"--------' 
S H 

.-::... NOTE: 
, BUS REQUEST IS MADE ON LEVEL. 4 
2_ "ERROR" INTERRUPTS TO 104 
3 "DONE" INTERRUPTS TO 100 
4 "ERROR" HAS HIGHER PRIORITY THAN 

"aONE" BECAUSE "ERROR" RECEIVES . 
BG4 FIRST 

BUS D07L 
BUS DOOL 
BUS 005l 
BUS D04L 
BUS D03l 
BUS D02L 
BUS INTR L 

INTR DONE A H 

Figure 9. Typical Interconnection of M782 Interrupt Control 
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Modular Construction 

Physically, the PDP-ll is composed of a number of System Units_ Each 
System Unit is composed of three 8-slot connector blocks mounted end-to­
end as shown in Figure L The Unibus connects to the System Unit at the 
lower left and at the upper left_ Power also connects to the unit in the leftmost· 
back. A System Unit is connected to other System Units only via the Unibus. 

UNIBUS CONNECTION 
A 

POWER 
.~ 

. , 'L- -- -- -- --
~ -- -- -- --' --

0 ~ LOGIC LOGIC @ 
-- -- -- -- --

~ ~ 
-- -- -- --

V 
UNIBUS CONNECTION 

b 
Figure 1 System Unit 

The remainder of the System Unit contains logic for the processor, memory 
or an I/O device interface. This logic is composed of single height, double 
height, or quad height modules which are 8.5" deep. . 

The use of System Units allows the PDP-ll to be optiinally packaged for 
each individual application. Up to six System Units can be mounted into a 
single mounting box. For a basic PDP-1l/20 system, the processor/console 
would fill 21h System Unit spaces and 4096 words of core memory would 
fill one System Unit space. This leaves 2% spaces for user-des'ignated op­
tions. This would allow the user to add 8,192 words of additional core 
memory, a Teletype control, and a High-Speed Paper Tape Control, or 4,096 
words of core memory and six Teletype interfaces_ Larger systems wi" 
require a BAll-EC or BAll-ES Extension Mountrng Box which contains space 
for six additional System Units. . 

The use of System Units also facilitates expansion of systems in the field 
and service. To adci an additional option to a PDP-ll_ system, the proper 
System Unit is mounted in the Basic or Extension Mounting Box and the 
Unibus is extended_ Servicing of the PDP-ll can be done by swapping 
modules or by swapping System Units. 

Blank System Unit (BBU)-The BBll consists of three 288-pin connector 
blocks connected end-to-end. This unit is unwired except for Unibus and power 
connections and allows customer-built interfaces to be integrated easily into a 
PDP-ll system. For mounting it requires one-sixth (1/6) of a BAll Mounting 
Box_ . 
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Unibus Module {M920)-The M920 is a double module which connects the 
Unibus from one System Unit to the next within a Mounting Box. The printed 
circuit cards are separated by 1" for this purpose. A single M920 will carry all 
56 Unibus Signals and 14 grounds. 

Unibus Cable {BCllA)-The BCllA is a l20·conductor flexprint cable used 
to connect System Units in different mounting boxes or a peripheral device 
which is removed from the mounting boxes. 

The 120 signals consist of the 56 Unibus lines plus 64 grounds. Signals and 
grounds alternate to minimize cross talk. 

Cable Requirements 

Type 

BCllA·2 
BCllA·5 
BCllA·8A 
BCllA·lO 
BCllA·15 
BCllA·25 

Length 
2' 
5' 
8'6" 
10' 
15' 
25' 

When an Extension Mounting Box is used, an external cable, the BCllA, is 
the only signal connection between mounting boxes. This external bus cable 
may also be used to connect other peripherals to the PDp·ll. The maximum 
combined, internal and external, bus cable length is 50'. 
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PDP·ll INTERFACING MODULES 

Price Summary 

TYPE 
NUMBER DESCRIPTION 

BBll Blank Mounting Panel - Wired for bus and power 

(Does not include UNIBUS connector Module - M920) 
For custom interface design and mounting 

M783 UNIBUS Transmitter Module 

M784 

M785 

Ml05 

M782 

M920 

BCllA 

UNIBUS to Device interface drivers (12) drivers 

UNIBUS Receiver Module 

UNIBUS to Device interface receivers (16) receivers 

UNIBUS Transceiver Module 

UNIBUS/Device interface drivers and receivers 
(8) receivers and (8) drivers 

Address Selector Module (4 Addresses) 

I.nterrupt Control Module (2 interrupt capability) 

UNIBUS Connector Module 
(Jumper module to interconnect System Units) 

UNIBUS Cable Length 
BCllA-2 2' 
BCllA-5 5' 
BCllA-8A 8'6" 
BCllA-lO 10' 
BCllA-15 15' 
BCllA-25 25' 
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PRICE 

$ 90 

$ 30 

$ 30 

$ 35 

$ 65 

$100 

$ 45 

$ 80 
$ 90 
$100 
$110 
$125 
$160 



, , , 
, 
, , ' 

The printed circuit board layout is a crucial step in module produc­
tion_ Tolerances are checked to within 1/5000 of an inch. 
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A123 
A200 
A206 
A207 
A404 
A613 
A6I8 
A619 
A620 
A621 
A702 
A704 
A811 
A990 
A992 
B104 
B105 
B113 
B115 
B117 
B123 
B124 
B130 
B155 
B171 
B200 
B201 
B204 
B301 
B310 
8360 
B401 
B405 
B602 
B620 
B681 
B684 
BBl1 
BC11A-2 
BC11A-5 
BC11A-8A 
BCl1A-10 
BCl1A-15 
BC11A-25 
H001 
H002 
H020 
H021 
H022 

PRICE LIST AND NUMERICAL INDEX 

PRICES EFFECTIVE MARCH 23, 1970 

Positive Logic Multiplexer ................................. . 
Operational Amplifier ....................................... . 
Operational Amplifier ......................................... . 
Operational Amplifier ......................................... . 
Sample and Hold ............................................ . 
12-Bit DAC ......................................................... . 
10-Bit D/ A Converter Single Buffered ............... . 
lO-Bit D/ A Converter Single Buffered ............... . 
10-Bit D/ A Converter Double Buffered ............. . 
10-Bit D/A Converter Double Buffered ............... . 
Reference Supply ............................................... . 
Reference Supply ............................................. . 
10-Bit A/D Converter ....................................... . 
Amplifier Boards ............................................... . 
Amplifier Boards .................................. : ............ . 
Inverter ............................................................. . 
Inverter ............................................................. . 
NAND/NOR Gate ................................................ . 
NAND/NOR Gate ............................................... . 
NAND/NOR Gate ......................................... : ..... . 
Inverter ............................................................. . 
Inverter ............................................................. . 
Three-Bit Parity Circuit ................................... . 
Half Binary to Octal Decoder ........................... . 
NAND/NOR Gate ...................................... : ...... . 
Flip-Flop ........................................................... . 
Flip-Flop ............................ : .............................. . 
Quadruple Flip-Flop ........................................... . 
Delay (One Shot) .................... _ ..................... .. 
Delay ................................................................. . 
Delay with Pulse Amplifier ................................. . 
Clock (Varible) ............. : ................................... . 
Clock (Crystal) ................................................. . 
Pulse Amplifier ........................................... : ..... . 
Carry Pulse Amplifier ....................................... . 
Power Inverter ................................................. . 
Bus Driver ......................................................... . 
Blank Mounting Panel ..................................... . 
UNIB\..IS Cable (2' length) ................................. . 
UNIBUS Cable (5' length) ................................. . 
UNIBUS Cable (8' 6" length) ........................... . 
UNIBUS Cable (10' length) ........................... . 
UNIBUS Cable (15' length) ........................... . 
UNIBUS Cable (25' length) ........................... . 
Bracket ............................................................. . 
Bracket ........................... , ................................. . 
Frame Casting ................................................. . 
End Plates ......................................................... . 
End Plate Assembly ........................................... . 
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Price 

$ 58.00 
130.00 
190.00 
45.00 

130.00 
250.00 
350.00 
375.00 
400.00 
425.00 

58.00 
184.00 
450.00 

4.00 
4.00 

17.00 
21.00 
23.00 
21.00 
14.00 
31.00 
31.00 
50_00 
25_00 
18.00 
25.00 
56.00 
29.00 
73.00 
66.00 
84.00 
57.00 

100.00 
36.00 
47.00 
25.00 
52.00 
90.00 
80.00 
90.00 

100.00 
110.00 
125.00 
160.00 

8_00 
8.00 

15.00 
7.00 

20.00 

Page 

228 
230 
232 
234 
235 
238 
240 
240 
242 
242 
244 
244 
246 
248 
248 
253 
253 
253 
253 
253 
253 
253 
254 
254 
253 
255 
255 
255 
256 
256 
257 
257 
257 
258 
258 
259 
259 
425 
425 
425 
425 
425 
425 
425 
312 
312' 
312 
312 
312 



H701 
H701A 
H704 
H707 
H710 
H716 
H800 
H801' 
H802 
H803 
H805 . 
H807 
H808 
H809 
H810 
H8ll 
H812 
H813· 
H814 
H820 
H821 
H825 
H826 
H910 
H9llJ 
H913 
H914 
H916 
H917 
H920 
H925 
H941·AA 
H950·AA 
K003 
K012 
K026 
K028 
K080 
K113 
K123 
K124 

,K134 
K135 

,K161 
K174 
K184 
K201 
K202 
K206 
K210 
K211 
K220 

Power Supply ................................................... . 
Power Supply ................................................... . 

. Dual Power Supply ...................................... : .... . 
Dual Power Supply ........................................... . 
Power Supply ................................................... . 
Power Supply ................................................... . 
Connector Block ................................... ; .......... .. 
Replacement Contacts ..................................... . 
Connector Block .............................................. .. 
Connector Block ............................................... . 
Replacer;nent Contacts ..................................... . 
Connector Blocks ............................................. . 
Connector Blocks ............................................. . 
Replacement Contacts .................................... .. 
Pistol Grip Wire·Wrapping Tool ........................ .. 
Hand Wrapping Tool ....................................... . 
Hand Unwrapping Tool .............. .................... .. 
Hand Unwrapping Tool ...... .............................. .. 
Hand Unwrapping Tool ......... .......................... . 
Grip Clip ........................................................... . 
Grip Clip ........................................................... ! 
Hand Crimping Tool ...................................... .. 
Hand Crimping Tool ........................................ .. 
Mounting Panel ............................................... . 
Mounting Panel ...... ........................................... . 
Mounting Panel ................................................. . 
Mounting Panel ................................................. . 
Mounting Panel ................................................. . 
Mounting Panel .......... ....................................... . 
Module Drawer ................................................. . 
Module Drawer ................................................. . 
·Mounting Panel 19" ................. , ........................ . 
Cabinet ............................................................. . 
Gate Expander ......................... : ....................... . 
Gate Expander ................................................. . 
Gate Expander ................................................. . 
Gate Expander ................................................. . 
Cable Connector ............................................... . 
Logic Gate ......................................................... . 
Logic Gate ......................................................... . 
Logic Gate ......................................................... . 
Inverter ............................................................. . 
Inverter ............................................................. . 
Binary to Octal Decoder .............. ..................... . 
Digital Comparator ........................................... . 
Rate Multiplier ............................. , ................... . 

. Flip·Flop ........................................................... . 
Flip·Flop .................................. , ........................ . 
Flip·Flop Register ............................ : ................ . 
Counter ............................................................. . 
.Programmable Divider ..................................... . 
Up/Down Counter ............................................. . 
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Price Page 

$116.00 
136.00 
200.00 
400.00 
200.00 
150.00 
150.00 

2.00 
4.00 

13.00 
4.00 
5.00 

10.00 
4.00 

99.00 
21.50 
10.50 
30.00 
21.00 
48.00 
75.00 

146.00 
210.00 
280.00 
151.00 
270.00 
125.00 
270.00 
260.00 
170.00 
250.00 
175.00 
152.00 

5.00 
8.00 
8.00 
8.00 
3.00 

11.00 
12.00 
14.00 
13.00 
13.00 
25.00 
24.00 
25.00 
39.00 
27.00 
20.00 
27.00 . 
20.00 
55.00 

297 
297 
299 
299 
301 
302 
307 
307 
308 
309 
309 
310 
311 
311 
337 
337 
337 
337 
337 
334' 
334 
334 
334 
315 
317 
318 
318 
318 
318 
321 
322 
323 
326 
168 
168 
168 
168 
176 
168 
168 
168 
169 
169 
169 
169 
169 
169, 177 
169 
169 
170 
170 
170 . 



K230 
K271 
K273 
K281 
K301 
K303 
K323 
K333 
K371 
K373 
K374 
K375 
K376 
K378 
K410 
K420 
K422 
K424 
K432 
K501 
K508 
K522 
K524 
K531 
K578 
K580 
K581 
K596 
K604 
K614 
K615 
H644 
K656 
K658 
K671 
K681 
K683 
K696 
K716 
K724 
K730 
K731 
K732 
K741 
K743 
K771 
K782 
K784 
K791 
K900 
K901 
K902 

Shift Register ... 
Retentive Memory . 
Retentive Memory . 
Fixed Memory . 
Basic Timer 
Timer 
One Shot. 
Pulser 
Timer Control, Clock. 
Timer Control, Clock. 
Calibrated Timer Control. 
Timer Control Clock 
Calibrated Timer Control .............. . 
Calibrated Timer Control .. 
Indicator Lights. 
Switches 
Thumbwheel Encoder 
Thumbwheel Decoder. 
Timer Control .............. . 
Schmitt Trigger. 
AC Input Converter. 
Sensor Converter. 
Sensor Converter. 
Quadrature Decoder ... 
120 VAC Input Converter 
Dry Contact Filter 
Dry Contact Filter. 
EIA Input Converter .. 
Isolated AC Switch 
Isolated AC Switch 
Isolated AC Switch 
DC Driver 
DC Driver 
DC Driver 
Decimal Decoder & Nixi Display. 
Lamp Driver 
Lamp Driver 
EIA Output Converter 
I nterface Block 
Interface Shell 
Source and Control Module ... 
Source Module 
Slave Regulator. 
Power Transformer ......................... . 
Power Transformer 
Display Supply 
Terminal 
Terminal ................ . 
Test Probe. 
Control Panel·Power Supply. 
Patch Board Panel 
Indicator Switch Panel 
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Price Page 

$ 40.00 
40.00 
85.00 
10.00 
15.00 
27.00 
35.00 
23.00 
11.00 
11.00 
15.00 
11.00 
15.00 
15.00 
18.00 
33.00 
27.00 
27.00 
33.00 
25.00 
44.00 
25.00 
98.00 
70.00 
80.00 
28.00 
20.00 
20.00 

110.00 
88.00 
92.00 
66.00 
80.00 

128.00 
55.00 
15.00 
30.00 
44.00 
75.00 
55.00 
19.00 
30.00 
27.00 
30.00 
45.00 
35.00 
12.00 
17.00 
40.00 

185.00 
125.00 
145.00 

170 
170 
170 
170 
170 
170 
170 
170,178 
170 
170 

. 170 
170 
170 
170 
171,185 
171,185 
171 
171 
171,187 
172 
172 
172 
172 
172 
172,200 
172,202 
172,202 
172,205 
172,206 
172, 208 
172,180 
172,209 
172,211 
172,212 
172,213 
172,214 
172,214 
172,216 
173 
173 
174,182 
174,303 
174,303 
174,304 
174,304 
174,306 
174 
174 
174 
352 
353 
354 



K940 
K941 
K943 
K950. 
K980 
K982 
K990 
M002 
M040· 
M050 
M051 
MlOO 
MIOI 
M102 
MI03 
MI05 
MI07 
M108 
M111 
M112 
M113 
M115 
M117 
M119 
Ml21 
Ml33 
Ml41 
M160 
M161 
M162 
M169 
M202 
M203 
M204 
M206 
M207 
M208 
M211 
M213 
M302 
M306 
M310 
M360 
M401 
M405 
M410 
M452 
M500 
M501 
M502 
M506 
M507 

Mounting Hardware ......................... . 
Mounting Hardware 
Mounting Panel ......... . 
Modular Mounting Hardware. 
End Plates. . ................. . 
Mounting Panel ... . 
Timer Component Board: . 
Logic 1 Source 
Solenoid Driver .......................... . 
50ma Indicator Driver 
Lever Converter . 
Bus Data Interface 
Bus Data Interface 
Device Selector 
Device Selector 
Address Selector Module 
Device Selector ............ . 
Flag Module .............. . 
Inverter 
NOR Gate 
Ten 2-lnput NAND Gates 
Eight 3-lnpLit NAND Gates .. . 
Six 4-lnput NAND Gates ...... ... ..... .... . 
Three 8-lnput NAND Gates ............. . 
AND/NOR Gate. 
Input NAND Gates ........ . ....................... . 
NAND/OR GATES .................................. . 
AND/NOR Gate. . ............. . 
Binary to Octal/Decimal Decoder .................. . 
Parity Circuit .. . 
Gating Module .. . 
Triple J-K Flip-Flop 
8 R/S Flip-Flop 
General Purpose Buffer and Counter. 
~eneral Purpose Flip-Flop ............. . 
General Purpose Flip-Flop 
8-Bit Buffer/Shift Register. 
Binary Up/Down Counter .............................. . 
BCD Up/Down Counter. 
Dual Delay Multivibrator 
Integrating One Shot. 
Delay Line. 
Variable Delay. 
Varl<lble Clock 
Crystal Clock 
Reed Clock 
Variable Clock . 
Negative Input Positive Output Receiver .. 
Schmitt Trigger .................... . 
Negative Input Converter .................. . 
Negative Input Converter. 
~us Converter .................................. . 

430 

Price Page 

$ 4_00 
6_00 

96:00 
39_00 

6.00 
10.00 
4.00 

10_00 
39_00 
31.00 
31.00 
50_00 
24_00 
60.00 
45.00 
45_00 

105_00 
45.00 
22.00 
35_00 
18.00 
18.00 
19_00 
18.00 
23_00 
27.00 
29_00 
33.00 
55_00 
63_00 
33_00 
29.00 
26_00 
34_00 
30.00 
33,00 
80_00 
69.00 
86_00 
50.00 
27.00 
58.00 
68_00 
55_00 

100_00 
70_00 
40_00 
55_00 
25_00 
26_00 
52_00 
45.00 

175 
175 
175 
175,217 
175 
175, 184 
175 
21 
22 
24 
25 
26 
28 
30 
32 
45 
34 
38 
40 
41 
42 
42 
42 
42 
45 
46 
47 
49 
50 
52 . 
53 
54 
56 
58 
60 
62 
64 
67 
68 
72 
74 
76 
77 
78 
80 
82 
84 
85 
86 
88 
89 
90 



M510 
M602 
M606 
M617 
M622 
M623 
M624 
M627 
M632 
M633 
M650 
M652 
M660 
M661 
M706 
M707 
M730 
M731 
M732 
M733 

'M734 
M735 
M736 
M737 
M738 
M782 
M783 
M784 
M785 
M901 
M903 
M904 
M906 
M907 
M908 
M909 
M910 
M920 
ROOl 
R002 
R107 

. Rll1 
Rll3 
R121 
R122 
R123 
R131 
R141 

'R151 
R181 
R200 
R20l 

I/O Bus Receiver ............ : .................................. . 
Pulse Amplifier ................................................. . 
Pulse Generator ........ , .......................... ; .......... .. 
Four Input Power NAND Gate ........................... . 
Eight Bit Positive Input/Output Bus Driver ....... . 
Bus Driver ........................................................ .. 
Bus Driver ........................................................ .. 
NAND Power Amplifier ..................................... . 
Positive Input Negative Output Bus Driver ....... . 
Negative Bus Driver ......................................... . 
Negative Output Converter ............................... . 
Negative Output Convert.er ............................... . 
Positive Level Driver .................................... : .... . 
Positive Level Driver ......................................... . 
Teletype Receiver ............................................. . 
Teletype Transmitter .............. ........................... . 
Bus Interface ................................................... . 
Bus Interface .................................................... .. 
Bus Interface ................................................... . 
Bus Interface ..................................................... . 
I/O Bus Input Multiplexer ............................... . 
I/O Bus· Transfer Register ............................... . 
Priority Interrupt Module ...... : ............................ . 
12-Bit Bus Receiver Interface ........................... . 
Counter-Buffer Interface ............... : ................... . 
Interrupt Control Module ................................. . 
UNIBUS Transmitter Module ........................... . 
UNIBUS Receiver Module ................................. : 
UNIBUS Transceiver Module .............................. . 

. Flexprint Cable Connector ............................... . 
Flexprint Connector ......................................... . 
Coaxial Cable Connector ................................... . 
Cable Terminator ............................................... . 
Diode Clamp Connector ................................... . 
Ribbon Connector ............................................. . 
Termination Card ............................................. . 
Pull Up Resistor ............................................... . 
UNIBUS Connector Module ............................... . 
Diode Network ............. : ................................... . 
Diode Network ....... , ......................................... . 
Inverter ............................................................. . 
Expandable NAND/NOR Gate ......................... . 
NAND/NOR Gate ............................................. . 
NAND/NOR Gate ............................. . 
NAND/NOR Gate ............................................ .. 
Input Bus ............................... , ......................... . 
Exclusive OR ..................................................... . 
AND/NOR Gate ................................................. . 
Binary-to-Octal Decoder ................................... . 
DC Carry Chain ................................................. . 
Flip-Flop ........................................................ ; .. . 
Flip-Flop ........................................................... . 
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$51.00 
28.00 
43.00 
26.00 
45.00 
40.00 
45.00 
29.00 
55.00 
50:00 
25.00 
26.00 
25.00 
15.00 

150.00 
150.00 

'160.00 
160.00 
160.00 
165.00 
105.00 
135.00 
125.00 
120.00 
105.00 
100.00 

30.00 
30.00 
35.00 
15.00 
12.00 
14.00 
20.00 
16.00 
18.00 
14.00 
20.00 
45.00 
4.00 
5.00 

24,00 
14.00 
20.00 
17.00 
26.00 
19.00 
35.00 
13.00 
33.00 
35.00 

9.50 
22.00 

92 
94 
96 
98 

100 
102 
104 
106 
108 
110 
112 
ll3 
114-
115 
ll6-
121 
126 
126 
130 
130 
134 
136 
139, 140 
144 
146 
425 
425 
425 
425 
152 
153 
154 
155 
156 
157 
158 
159 
425 

·263 
263 
263 
264 
264 
264 
265 
265 
265 
266 
266 
266 
267 
267 



R202 
R203 
R204 
R205 
R302 
R303 
R401 
R405 
R601 
R602 
R603 
R650 
W002 
W005 
W018 
W021 
W022 
W023 
W028 
W040 
W042 
W043 
W050 
W051 
W061 
W080 
W103 
W108 
W500 
W501 
W510 
W511 
W512 
W520 
W532 
W533 
W590 
W600 
W601 
W602 
W603 
W607 
W640 
W690 
W700 
W705 
W706 
W707 
W708 
W709 
W800 
W802 

Dual Flip-Flop 
Triple Flip-Flop 
Quadruple Flip-Flop .. 
Dual Flip-Flop 
Dual Delay Multivibrator . 
Integrating One Shot .. 
VariilbleClock .............. . 
Crystal Clock. . .................... . 
Pulse Amplifier ..................... . 
Pulse Amplifier 
Pulse Amplifier 
Bus Driver. 
Clamp Loads ............... . 
Clamp Loads. 
Cable Connector 
Cable Connector 
Cable Connector. 
Cable Connector ............ . 
Cable Connector 
Solenoid Driver . 
10 AMP Driver ....................... . 
Solenoid Driver ............. . 
30 MA Indicator Driver. 
100 MA Indicator and Relay Driver 
Relay Driv~r .. . ....................... . 
Isolated AC-DC Switch 
PDP-8 Device Selector. 
Decoding Driver ..... . 
High Impedance Follower ... 
Negative Input Converter and Schmitt Trigger ... 
Positive Input Converter. 
Negative Input Converter 
Positive Level Converter 
Comparator 
Dual AC Coupled Difference Amplifier 
Dual Rectifying Slicer ... 
IBM N Line to DEC Converter. 
Negative Output Converter. 
Positive Output Converter . 
Bipolar Output Converter .. 
Positive Level Amplifier 
Pulse Output Converter .. 
Pulse Output Converter. 
DEC to IBM N Line Converter ................. . 
Switch Filter 
Power Supply (3.6 Volt) 
Teletype Receiver 
Teletype Transmitter .......... . 
Teletype Interface.. . .................. . 
Divide by '%4 converter .. . 
Relay 
Relay Multiplexer 
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$25.00 
28.00 
28.00 
29.00 
44.00 
45.00 
45.00 

100.00 
25.00 
22.00 
28.00 
23.00 
13.00 
15.00 

9.00 
4.00 
5.00 
4.00 
5.00 

36.00 
80.00 
35.00 
13.00 
22.00 
35.00 
60.00 
52.00 
75.00 
25.00 
13.00 
17.00 
17.00 
25.00 
43.00 
30.00 
30.00 
26.00 
12.00 
13.00 
40.00 
23.00 
42.00 
42.00 
36.00 
20.00 
15.00 

150.00 
150.00 

55.00 
30.00 
45.00 

160.00 

267 
268 
268 
268 
269 
269 
270 
270 
270 
271 
271 
271 
275 
275 
275,346 
346 
346 
375 
346 
276 
276 
276 
277 
277 
277 
278 
278 
278 
279 
279 
280 
280 
160,280 
281 
281 
282 
282 
283 
283 
284 
161 
284 
284 
285 
285 
285 
286 
286 
287 
287 
287 
288 



Price Page 

W970 Blank Module/36-pins ....................................... . $ 4.00 288,342 
W971 Blank Module/Double-height/72-pins ............ .. 8..00 288,342 
W972 Blank Module/Copper-Clad/36-pins ................ .. 4.00 288,342 
W973 Blank Module/Double-height/72-pins .............. .. 6_00 288,342 
W974 Blank Module/36-pins ...................................... .. 9.00 288,342 
W975 Blank Module/72-pins .................................... .. 18.00 288,342 
W980 Module Extender· .............................................. .. 14.00 289 
W982 Module Extender .............................................. .. 18.00 341 
W985 System Module Adaptor .................................. .. 34.00 289 
W990 Blank Module/18-pins .................................... .. 2.50 288,342 
W991 Blank Module/36-pins .................................... .. 5.00 288,342 
W992 Blank Module/Copper-clad/18 pins ................ .. 2.00 288,342 
W993 Blank Module/Double-height/36-pins .............. .. 4.00 288,342 
W994 Blank Modules ........................................ .. 4.50 288 
W995 Blank Modules ................................................ .. 9.00 288 
W998 Blank Module/Perforated Board ....................... . 4.50 342 
W999 Blank Module/Perforated Board ...................... .. 9.00 342 
911 Patchcords ....................................................... . 9.00 353 
913 Patchcords ......................................................... . 18.00 334 
914 Power Jumpers ................................................ .. 4.00 334 
915 Patchcords ...................................................... .. 33.00 334,355 
917 Daisy Chain .................................................... .. 50.00 334 
932 Bus Strip ........................................................... . 0.60 337 

·!11:·;;~~:~J~~~p~~g·~:~~········::::::::::::::::::::::::::::::::::::::::: 
935 Wire-WrappII1~~jf.!t..'-"c·· .. :.: .................................. . 
936 Conductor Ribbon Cable .. : ................................. . 
1907 Cover ................................................................. . 
1943 Mounting Panel .............................................. .. 
1945-19 Hold Down Bar ................................................ .. 
4913 Mounting Rack ................................................ . 

1.00 337 
50.00 337 
60.00 337 

0.60 337 
9.00 320 

111.00 313 
15.00 314 
25.00 355 
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All DEC modules are exhaustively inspected and tested, both visu­
ally and electronically. A typical module undergoes a printed circuit 
board inspection procedure that consists of over 70 individual 
steps. 

434 



ALPHABETICAL INDEX 

A 
AND Gate ........ . ............ 168 
AND/NOR Gate ............ 45,49, 266 
AND/OR Gate ......................... 168 
Amplifier Boards ...................... 248 
Amplifier, Differential ................ 281 
Amplifier, NAND Power ............ 106 
Amplifier, Operational .... 221, 230 
Amplifier, Pulse ........ 94, 257, 258 
Appliques, Logic Diagram ........ 148 

B 

BCD (Binary Coded Decimal) - 170 
Blank Modules ................ 288, 342 
Binary Up-Down Counters ........ 67 
Brake Drivers ............ 173,209-212 
Buffers .............................. 58, 64 
Bus Data Interface .... 26, 126-138 
Bus Drivers ............ 100, Ill, 259 
Bus Gate ................................ 265 
Bus Multiplexer ....................... 134 
Bus Transfer Register ............ 136 

C 
Cabinets ............................ 326-333 
Cabinet Accessories ......... 328-333 
Cables ............................... 344-346 
Cable Terminators 

(See Terminators) ................ 155 
Clamp Loads .......................... 275 
Clocks, Crystal ........ 80, 257, 270 
Clocks, Reed .............................. 82 
Clocks, Variable ............ 78, 84, 270 
Comparators, Analog ................ 281 
Comparators, Digital ........ 169, 281 
Connector Block ................ 307-311 
Connector Cable ........ 152-154, 176 
Connector, Diode Clamp .......... 156 
Connector, Flexprint ....... 152, 153 
Connector, Ribbon .: ...... c ... 157,338 
Converter, Bus .......................... 90 
Converter, Analog-to-Digital .... 246 
Converter, DEC to IBM-N Line .. 285 
Converter, Digital-to-Analog 238-243 
Converter, EIA ........................ 216 
Converter, IBM N Line to DEC .. 282 
C~nverter, Input ............ 88, 89, 172 
Converter, Output 25, 112, 113, 283 
Converter, Sensor ............ 172, 192 
Counter, BCD .................... 68, 170 
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Counter, Binary ........... 67, 170 
Counter-Buffer Interface 
. (See Interface) .............. 58, 146 
Counter, Divide by 16/64 ........ 287 
Counter, Parallel .. , .................... 68 
Counter, Preset. 58, 67, 68, 170 
Counter, Up/ Down .... 67, 68, 170 
Crystal Clocks ............ 80, 257, 270 

D 
DC Carry Chain ................... ' ... 266 
Decimal Counting .. ..... ........ 213 
Decimal Decoding ........... 50, 213 
Decimal Display ........................ 213 
Decoder, Binary to Octal 50, 169. 

254, 266 
Decoder, Decimal ............ 173, 213 
Decoder, Digital ....................... 171 
Decoder, Quadrature ................ 172 
Delay Lines ......... . ......... 76, 256 
Delay Multivibrator .................... 72 
Delay, One Shot ................ 256, 269 
Delay, Variable. ..... ................... 77 
Device Selector .. 30, 32, 34, 278 
Differential Comparator 224, 227, 

192-197, 172 
Didode Networks ...................... 263 
Discriminator, Frequency .... 78, 170 
Discriminator, Voltage 86, 188, 172, 

190-205 
Display Decimal ........................ 174 
Display Supply ................ 174, 306 
Divider, Programable ............... 170 
Drawers, Module Mounting 312.323, 
Driver, Clutch/Brake 172, 209-212 
Driver, Computer Bus .... 114, 1 i 5 
Driver, DC ........ 173, 209-212, 276 
Driver, Decoding .................... 278 
Driver, Indicator ........ '24, 173, 214 
Driver, Motor Starter .............. : 173 
Driver, Relay/Solenoid' 

22,173,276,277 

E 
EIA Converters .. 172, 173, 205, 216 
Encoding, Digital ...................... 171 
Equality Detection .................... 406 
Exclusive OR .... .. 265 
Expander Gates ....................... 168 
Extender, Module .... : ....... 289, 340 



F 
Flag Module ................................ 38 
Flip-Flops, Control (R/S) 

56,169, 177 
Flip-Flops, 

General Purpose ...... 54, 60, 169 
Filters, Dry Contact ........ 172, 202 
Filter,· Line .. , ............................. 285 

H 
Hardware .................. 175, 291-357 
Hydraulic 

Valve Drivers .. 276, 172,209-212 

Impedance Follower ................ 279 
Indicators ........................ 171, 185 
Indicator Drivers ............ 241, 173 
Input 

Converter .. 88,89, 172, 190,280 
Interface, Computer .......... 116, 140 
Interface, Counter-Buffer .... 58, 146 
Interface Hardware .... 173, 192-199 
Interface, Transducer .. 86, 173, 188 
Interfacing K & M Series .... 166-167 
Interfacing to PDP-81l ............ 405 
Interfacing 120 VAC 

172, 200, 206-208 
Interrupt, Priority ... ......... 139-142 
Inverters ............................ 40, 168 
Isolated AC Switches ........ 180, 206 

J 
J-K Flip-Flop ....................... 13, 54 

L 
Level Converters ........ 25, 160, 284 
Limit Switch Inputs ................ 172 
Logic Lab-K-Series ............ 351-357 

M 
Manual Control ....................... 171 
Memories ......... ........................ 170 
Module Drawers ............... 321,322 
Monostable Multivibrators 

72,169,173 
Mounting Hardware ........ 175, 217 
Mounting Panels ............ 175, 184 
Mounting Panel 

Accessories ........... , ...... 175, 313 
Motor Starters .......... 173, 609-612 
Motor, Stepping ........ 173, 609-612 
Multiplexer, Pulse Rate ............ 169 

Multiplexers, Analog ................ 228 
Multiplexer, Digital ................ 402 
Multiplexer, Relay .................... 402 
Multivibrators, Delay................ 72 
Multiplexing, Input .................. 402 

N 
NAN 0 Gates ............ 42, 46, 98, 253 
NAND/NOR Gates ............ 253, 264 
NAND/OR Gates .................... 47 
NOR Gates ........................ 41, 253 
NOR/NAND Gates .................... 265 

o 
Off Delay ............................... . 
One Shot, Delay ................ 170, 256 
One Shot, Integrating ........ 74, 269 
Operational Amplifiers .... 221, 230 
Output Converters 

25, 112, 113, 283 

p 
Panel Controi ............................ 352 
Parity Circuit .................... 52, 254 
Parity Generation ...................... 412 
Patch Cords ............................ 353 
PDP-8 Device Selector ............ 278 
PDP-11 Interfacing ............ 4Hi-425 
Photocell Inputs ...................... 172 
Pneumatic Valve Inputs ............ 173 
Power Supply .... 174, 285, 297-306 
Preset Counters .... 58, 67, 68, 170 
Priority Interrupt ................ 139-142 
Pulse Generator ........ 96, 171, 178 

Q 

Quadrature Decoder ................ 172 

R 
Rate Multiplier .......................... 169 
Receiver, I/O Bus ....... : ............ 921 
Receiver, Negative Input 

Positive Output ...................... 85 
Receiver, Teletype .... 116, 286, 369 
Reed Clock ................................ 82 
Reference Supplies .................. 244 
Regulator, Slave ........................ 174 
Relay ........................................ 287 
Relay Drivers ......... ; .................. 173 
Relay Multiplexer .................... 288 
ReSistor, Pull Up ...................... 159 
Retentive Memory .................... 170 
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S 
Sample and Hold .... 236 
Scanners ....... . ... . .... 228 
Schmitt Triggers ....... 86, 172, 188 
Setpoint Control ....... 86, 172, 188 
Shift Register 64, 170 
Slicer, Dual Rectifying . 282 
Solenoid Driver. . ........ 22, 276 
Source Module. . .. 21, 174, 182 
Starters, Motor. . . ... 173 
Stepping Motors 173, 276 
Switches 171, 186 
Switch Contact Bounce ...... 202 
Switch Isolated AC . 172, 278 

T 
Teletype Interface ................ 287 
Teletype Receiver 116, 286, 369 
Teletype Transmitter .. 121,286,373 
Terminals 174 
Terminators, Cable. 
Termination Card 

155 
158 

Test Probe ...... 174 
Thermistor Inputs ..... 172, 192-199 
Thumbwheel Switches. 171 
Timers ... ............... 170 
Timer Component Board 175 
Timing Considerations. . ........ 222 
Timer Controls. 170, 171, 187 
Transducer Interfaces 

172,192-199,86,188 
Transformers, Power 174, 304 

v 
Variable Clocks 

78,84,257,270,411 
Variable Delay.......... .... 77 

W 
~re.. ............................ n7 
Wire Wrap 294 
Wire Wrap Services 347 
Wiring Accessories ...... 337-339 
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WARRANTY 

WARRANTY 1. B, R, W, M, K, AND A MODULES - All S, R, W, M, K, and A 
modules shown in Catalogs C-105, or C-110 as revised from time to time, 
are warranted against defects in workmanship and material under normal 
use and service for a period of ten years from date of shipment providing 
parts are available. DEC will repair or replace any S, R, W, M, K, or A modules 
found to be defective in workmanship or material within ten years of shipment 
for a handling charge of $5.00 or 10% of list price per unit, whichever is 
higher. Handling charges will be applicable from one year after delivery. 

WARRANTY 2. SYSTEM MODULES, LABORATORY MODULES, HIGH CURRENT 
PULSE EQUIPMENT, G, S, H, NON·CATALOG FLIP-CHIP MODULES AND 
ACCESSORIES - All [tems referenced are warranted against defects in work· 
manship and material under normal use service for a period of one year from 
date of shipment. DEC will repair or replace any of the above items found to 
be defective in workmanship or material within one year of shipment. Handling 
charges will be applicable from one year after delivery with handling charges 
varying depending on the complexity of the circuit. 

The Module Warranty outside the continental U.S.A. is limited to repair of the 
. module and excludes shipping,. customer's clearance or any other charges. 

Modules must be returned prepaid to DEC. Transportation charges covering 
the. return of the repaired modules shall be paid by DEC except as indicated 
in previous paragraph, and will be shipped via Parcel Post. Premium methods 
of shipment are available at customer's expense and will be used only when 
requested. If DEC selects the carrier, DEC will not thereby assume any 
liability in connection with the shipment nor shall the carrier be in any way 
'construed to be the agent of DEC. Please ship .all units to: 

Digital Equipment Corporation 
Module Marketing Services 
Repair Division 
146 Main Street 
Maynard, Mass. 01754 

No module will be accepted for credit or exchange without the prior written 
approval of DEC, plus proper Return Authorization Number (RA#). 

All shipments are F.O.B. Maynard,. Massachusetts, and prices do not include 5tate or local taxes. 
Prices and specifications are subject to change without notice. 

QUANTITY DISCOUNTS 
5,000 = .3% 

10,000 = 5% 
20,000 = 10% 
50,000 = 15% 

100,000 = 1B% 
250,000 = 20% 
500,000 = 22 % 

1,000,000 = 25% 

Discounts apply to any combination of FLIP CHIP Modules. Cabinets listed in catalog are discountable. 
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DIGITAL EQUIPMENT CORPORATION WORLD-WIDE SALES AND SERVICE 

MAIN OFFICE AND PLANT 
140 Main Stroet, Maynard, Massachusetts 01754. Telephone: From Metropolitan Boston: 646-8600 a Elsewhere: (617) 897.fil11 • miX: 770-347-0212 Cable: Digital Mayn. Telex: 94-8457 

NORTHEAST 
NORTHEAST OFFICE; 
15 Lundu Street, Walthum, Massachusetts 02154 
Telephone: {(17)-891-1030& 1033 TWX- 710-324-0919 

WALTHAM OFFICE; 
15lund<1 Streot, Wa1tham, Massaahuscttn02154 
Telephone: (617)-891-6310/6315 TWX: 710-324-0919 

CAMBRIDGE/BOSTON OFFICE: 
OOg Main Street, Cambridge, Massachusetts 02139 
Tclcphono:(G17}-491-6130 TWX: 710-320-1167 

nOCllESTER OFFICE: 
I:JO I\II"n:) Creck Road, Rochester, New York 1461B 
T<Jlepholln (71GH61-1700 TWX: 710-599-3211 

CONN[CTICUT OFFICE: 
1 Pr"~tl'l" Drlvo, Meriden, Connecticut 06450 
Telepholl(l (203)·237·8441 TWX: 710-46HlO54 

MID-ATlANTIC-SOUTHEAST 
MID·ATLANTIC OFFICE; 
U.S. l1oulo 1. Princeton, New Jersey 08540 
Tolephonu: (GW)·452·9150 TWX: 510·685-2338 
NEW YOfIJ( OFFICE: 
GS Ced,lr lalit}, Englewood, New Jersey 07631 
TclepllOnu. (201)·071·4984, (212)·594·6955, (212)·736·0447 
TWX' 710·GGt·G72I 

Nf.W JmS[Y OrFICE: 
125G 11001[146, Porslppany, New Jersey 07054 
Tolephono:(201)·335-3300 TWX: 710-987-8319 

PRJNCETON OFFICE: 
Aouto Ono nml Emmons Drive, 
Prlncoton, New Jersey0B540 
Tolephono: (CW)-4S2-2940 fflX: 510-685-2337 

LONG I;;LAND OFFICE: 
1!J1!J Mlddlo CoontryAoad 
Centureilch, l.1., New York 11720 
TolophorlO:(51G)Ul5-5410 TWX: 510-228-6505 

Pf-IILADELPIIIA OFFICE: 
ll00Wcct V"llo-ynoad,Weyne, Pennsylvanta 19087 
Telephont} (~1!) LJ7·1405 TWX: 510-668·4461 

\"I,~!;I/JNGTON OrFICE: 
["'cutIV() BlJlldlll'l 
71W lJ,lIllnlOJn Av" , Collego Park, Maryland 20740 
Tolophonu.(:I"I1) U!J·l1DO TWX:710·828·9662 

CANADA 
CANADIAN OrflCE: 
DlnltlllEqulpowllt ofCllnoda.ltd. 
lUJ Ro~omOi1d ::Ir.'ot, Carleton Place, Ontario 
lelephono. (IJIJ) ~',r·2615 TWX: 610·561-1651 

OTTAWA OrfICE: 
DloltJI [qulpl"""t of Canaria, Ltri 
120 Holland Sln,ut, Ottawa 3, Ontario 
Tel('r>hol1(l: (u1:1)·175·2193 TWX: 610·562·8907 

TORONTO OII"JCE: 
DlrJIt.1I (qlllp'''''''1 LlfCanada, Ltd. 
230 l"k""Ii,,I,' 11".1.1 East. Port Credit, Ontario 
TolephOl1o: (·1\(,);'/11·6111 TWX: 610-492·4306 

MONTR[Al 01 nCE: 
DIOII.II [qulpl''''"l of Canada, ltd. 
G075 Colo tJO) lILJ~,:;O Road 
Dorvnl, QueiJ"I·. C~nada 760 
Tolcphono: !,).1GJG·!J393 TWX: 610·422·4124 

EDMONTON OFFICE: 
DllJltal Equipment of Canada. Ltd. 
5531-1038treot 
Edmonton, Albcrtll, Canada 
Telephone: (403) 431·9333 TWX: 610·831-2248 

EUROPEAN HEADQUARTERS 
DliJltal Equipment Corporation International·Europe 
[J1 Routo Dll l'Alrll 
1227 Carouge / Geneva, SWitzerland 
Telephono: 427950 Telex: 22683 

GERMANY 
COLOGNE OFFICE: 
DI9ltai Equipment GmbH 
5 Koeln, Bismarckstrasse 7, West Germany 
Telephone: 52 2181 Telex: 841-8BS-2269 
Telegram: Flip Chip Koeln 
MUNICH OFFICE: 
Digital Equipment GmbH 
8000 Muenchen 19, leonredstrasse58 
Telephone: 51630 54 Telex: 841 524226 

UNITED STATES 
MID-ATLANTIC-SOUTHEAST (cant.) 
DURHAM/CHAPEL HILL OFFICE: 
2704 Chapel Hili Boulevard 
Durllam. North Carolina 27707 
Telophone: (919)·439·3347 TWX: 510·927·0912 
HUNTSVILLE OFFICE: 
Suitll 41 - Holiday Office Center 
3322 MemorIal Parkway S.W., Huntsville, Ala. 35801 
Telephone: (205)-881·7730 TWX: 810-726·2122 
ORLANDO OFFICE: 
Suite 232, 6990 lake EllenorDrive, Orlando, Fla. 32809 
Telephone: {305)·S5t-4450 TWX:810·S50·0180 
ATLANTA OFFICE: 
Suite 116,1700 Commerce DrIve, N.W., 
Atlanta, Geor91a30318 
Telephone: (404}351-2822 TWX: 810-751-3251 
KNOXVILLE OFFICE: 
5731 Lyons View Pike. S.W., KnOXVille, Tenn. 37919 
Telephone: (615)·588-6571 TWX:BlO-583-0123 

CENTRAL 
CENTRAL OFFICE· 
1850 Frontage Road, Northbrook, Illinois 60062 
Telephonc: {312)·49S·2560 TWX: 910·686·0655 
PITTSBURGH OFFICE: 
400 Penn Center Boulevard, 
Pittsburgh, Pennsylvania 15235 
Telephone: (412)·243-8500 TWX: 710-797·3657 
CHICAGO OFFICE: 
1850 Frontage Road, Northbrook, Illinois 60062 
Telephone: (312)-493-2500 TWX: 910·686·0655 
ANN ARBOR OFFICE: 
230 Huron View Boulevard, Ann Arbor, Michi9an 48103 
Telephone: (313)·761-1150 TWX: 810·223·6053 
INDIANAPOLIS OFFICE: 
21 Beachway Drive - Suite G 
Indianapolis. Indiana 46224 
Telephone: (317)-243·8341 TWX: 810·341-3436 
MINNEAPOLIS OFFICE: 
15016 Minnetonka Industrial Road 
Minnetonka, Minnesota 55343 
Telephone: (612}93S-1744 TWX: 910·576·2818 
CLEVELAND OFFICE: 
Park Hili Bldg., 35104 Euclid Ave. 
Wlllou9hby, Ohio 44094 
Telephone: (216)·946·8484 TVVX: 810-427-2608 

INTERNATIONAL 
ENGLAND 
READING OFFICE: 
Digital Equipment Co. Ltd. 
Arkwright Road, Reading, Berkshire, England 
Telephone: Aeadlllg85131 Telex: 84327 
MANCHESTER OFFICE: 
Digital Equipment Co. Ltd. 
6 Upper Precinct, Worsley 
Manchester,Englandm285e:t 
Telephone: 061-790-4591/2 Telex: 668666 

LONDON OFFICE: 
Digital Equipment Co. Ltd. 
Bilton House, Uxbridge Road, Eallng, LondonW.5. 
Telephone: 01·579·2781 Telex.: 22371 

FRANCE 
PARIS OFFICE: 
Equlpement Digital S.A.R.L. 
233 Rue de Charcnton, ParIs 12, France 
Telephone: 344·76-07 TWX: 21339 

BENELUX 
THE HAGUE OFFICE: 
(serving Belgium, Luxembourg, and The Netherlands) 
Digital EqulpmentN.V. 
Konlnglnnegracht65, The Hague, Netherlands 
Telephone:635960 Telex:32533 

SWEDEN 
STOCKHOLM OFFICE: 
Digital Equipment Aktlebolag 
Vretenvagen 2. S-171 54 So lila. Sweden 
TelephonE' 0898 13 00 Telex: 17050 Digital S 
Cable Digital Stockholm 

SWITZERLAND 
GENEVA OFFICE: 
Digital EqUipment Corporation S.A. 
81 Route De L'Aire 
1227Carouge /Geneva. SwItzerland 
Telephone: 4279 50 Telex: 22683 

CENTRAL (cant.) 
ST. LOUIS OFFICE: 
Suite 110,115 Progress Pky., Maryland Hllights, 
Missouri 63042 
Telephone: (314)-872-7520 TWX: 910·764-0831 

DAY70N OFFICE: 
3101 Kettering Blvd., Dayton, Ohio 45439 
Telephone: (513)·299-7377 TWX: 810459·1676 

DALLAS OFFICE: 
162SW, Mockingbird lane, Suite 309 
Oa[109, Texas 75235 
Telephone: (214)·638·4880 TWX: 910-861-4000 

HOUSTON OFFICE: 
3417 Milam Street, Suite A. Houston, Texas 77002 
Telephone: (713)-524·2961 TWX: 910·881-1651 

WEST 
WESTERN OFFICE: 
560 Son AntoniO Road, Palo Alto, Californl(l 94306 
Telep~one: (415)-328-0400 TWX: 910·373-1265 
ANAHEIM OFFICE: 
801 E. Ball Road. Anaheim, California 92805 
Telephone: (714)-776·6932 or (213)·625-7669 
TWX: 910-591-1189 
WES7 LOS ANGELES OFFICE; 
2002 Cotner Avenue, los Angeles, Cal,fornla 90025 
Telephone: (213)-47g·3791 TWX: 910·342·6999 

SAN FRANCISCO OFFICE: 
560 San Antonio Road, Palo Alto. California 94306 
Telephone. (415)·326·5640 TWX: 910-373-1266 
ALBUQUERQUE OFFICE; 
6303lndlun School Road, N,E. 
Albuquerque, N.M. 87110 
Telephone: (505)·296·5411 TWX: 910·989·0614 

DENVER OFFICE: 
2305 South Colorado Blvd., Suite #5 
Denver, Colorado 80222 
Telephone: 303-757-3332 TWX: 910·931·2650 
SEAnLE OFFICE: 
1521130th N.E., Bellevue, Washington 98004 
Telephone: (206)·454·4058 TWX: 910·443-2306 

SALT LAKE CITY OFFICE: 
431 South 3rd East, Salt lake City, Utah 84111 
Telepho~e: (801)·328·9838 TWX: 910-925-5834 

ITALY 
MILAN OFFICE: 
Digital Equipment S. p. A. 
Corso Ganbnldl, 49, 20121 Milano, Italy 
Telephone: 872 748, 872694, 872394 Telex: 33815 

AUSTRALIA 
SYDNEY OFFICE: 
Digital Equipment Australia Pty. Ltd. 
75 Alexander Street, Crows Nest, N.S.W. 2065. Australia 
Telephone: 439-2566 Telex: AA20740 
Cable: Dlgllal, Sydney 

MELBOURNE OFFICE: 
Digitol EquIpment Austra!la Pty. ltd. 
60 Park Street, South Melbourne, VIctoria, 3205 
Telephone: 69·6142 Telex: AA30700 

WESTERN AUSTRALIA OFFICE: 
Digital Equipment Australia Ply. ltd. 
643 Murray Street 
West Perth, Western Australia 6005 
Telephone: 21·4993 Telex: AA92140 

BRISBANE OFFICE: 
Digital Equipment Australia Pty.ltd. 
139 Merivate Street, 80uth BrIsbane 
Queensland, Australia 4101 
Telephone: 44047 Telex: AA40616 

JAPAN 
TOKYO OFFICE: 
Alkel Trading Co., ltd. (salss only) 
Kozato-Kalkan Bldg. 
No. 18-14, Nlshlshlmbashl 1-chome 
Mlnato-Ku.Tokyo, Japan 
Telephone: 5915246 Telex: 7814208 

DIgital Equipment Corporation International 
(engineering end services) 
Fukuyoshlcho Building, No. 2·6, Roppongl 2·Chome, 
Minato-Ku, Tokyo 
Telephone No. 585·3624 Telex: 781·0242-2650 




