






























































































































































































































































































































































































































































































































































































































































































































































in an optical isolator network. A high TTL level at the input inhibits' the 20 
rnA current from flowing at the output, and disables a relay or LED con· 
nected to the current loop circuit. 

GENERAL SPECIFICATIONS 

Receivers: 

Input Current 
15 mA (and over) 

"" 5 rnA (and under) 

, Output TTL 
Low Level 
High Level 

Transmis$ion Rate: 

TTL Drive: 

Figure 2 

Transmitters: 

Input TTL 
Low Level 
High Level 

Transmission Rate: 

TTL Sink: 
Power Requirements: 

+5 Vdc 
-15 Vdc 

Operating Temperature: 

9600 baud (max) , 

10 unit loads 

COMPONENT SIDE 
.......eWl 

...... W2 

t9"'-$W3 

~W4 

M5960 Jumper Lead Locations 

Output Current 
20 rnA (max) 
o mA (approx.) 

9600 baud (max) 
2 unit loads 

320 mA (max) 
200 mA (max) 

5°C to 6CtC, non-condensing 
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M6865 
OPTIC ISOLATOR OUTPUT MODULE 

ISOLATIONI 
LEVEL 

CONVERSION 

"-__ --;==========================~=M=SERIES 
PART Of 1016865 

RI 

M6865 Optic Isolator Output Module 
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W4 

W7 

W9 

Wl2 

W20 

W31 

WU 

W4S 

WII 

W42 

• ACI 

• An • 

- AHI 

+ AMl • 

_ 802 

• 8Jl 

- 8M2 • 

• ALI • 

- AV2 • 

W47 _ BN2 

• BtU 

- BL2 



PART OF MI>81>S 

M6865 Optic Isolator Output Module (cant.) 
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INTRODUCTION 
The M6865 Optic Isolator Output Module is used to electrically isolate and/or 
convert the signal levels between peripheral devices and a TTL-compatible 
interface of a processor or controller system. The M6865 can effectively be 
used in any application where conversion or isolation is required . 

. The module contains 20 optically-coupled circuits, each of which provides ac 
or dc signal isolation between the inputs and outputs of the module. The 
data signals transferred through each of the module circuits are optically­
coupled to provide a maximum of 1500 V isolation bj:!tween the current loop 
and the TTL logic. Eighteen output circuits accept TTL-compatible levels from 
the interface to control the conduction of the 18 floating transistors in the 
optic couplers. Each of the transistor outputs is capable of switching 1.6 mA 
of current. Two input circuits receive controlling signals from current-pro­
ducing devices and convert these signals to TTL-compatible levels. Each of 
the two input circuits is protected against reverse voltage conditions by 
diodes which are shunted across the input terminals. 

Signals are transferred to or from the module through the module pins and 
backplane wiring or through cable assembies that attach to two 40-pin con­
nectors conveniently mounted near the edge of the module board. This allows 
the module to be inserted into computer busses and other prewired back­
planes for convenient mounting. The module input and output circuits can 
be easily disconnected from the backplane of a system' unit by removing the 
jumper leads that are installed on the module board. 

Each signal pin on the 40-pin cable connector (Jl) has an associated ground 
pin to enable proper shielding of the TTL levels. 
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The M6865 is a double· height, extended·length module and occupies two 
slots when inserted into a standard DIGITAL connector block. 

FEATURES 

• Complete electrical isolation between inputs and outputs. 

• Signal transfer to and from module through module pins and back· 
plane wiring or through cable and connectors. 

• Floating transistor outputs, reverse voltage protected. 

• Capable of isolating 16 data and 4 control lines. 

• Device input voltages adjustable by adding resistors on board._ 

• Standard DIGITAL power and ground pin configuration. 

GENERAL SPECIFICATIONS 

The input of each of the two optically isolated input circuits is to a LED. A 
forward current of 8 rnA (30 rnA max) will activ.ate the LED and cause the 
transistor to conduct. The· output of each input circuit is a TTL level with a 
fanout capability of 10 unit loads. 

The input of each of ' the 18 optically isolated out~t circuits is to a LED 
which is pulled up to +5 V through a resistor. These inputs are TTL com· 
patable and represent 10 unit loads. Each output is capable of driving one 
unit load. I 

\ ' 
2-lnput Circuits 

Input (Jl) TTL Output 

~2mA 
~30 rnA 

HIGH (-400 p.Aat 2.4 V) 
LOW (16 rnA at .4 V) 

18-0utput Circuits 
TTL Input (J2) Output (Jl) 
HIGH (100 p.A at 4·7 V) 
LOW (·16. rnA at 0.4 V) 

50 nA (max) at 10 V* 
1.6 rnA (~in) at 0.5 V 

*Maximum colieCtor·emitter voltage=30 V 

Optic Isolators 
Condition 

Size 

turn·on 
turn·off 

Power 

Operating 
Temperature 

Relative 
Humidity 

Time 
15 p's (max) 
15 p's (max) 

Diode Current 
16mA 
OmA 

Double height-5.187 in. (13.17 cm) 
Single width-o.5 in. (1.27 cm) 
Extended length--8.5 in. (21.59 cm) 

+5 V ±5% at 340 rnA (max). 

10% tc? 95%, without condensation 
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M7390 
ASYNCHRONOUS TRANSCEIVER 

Length: Extended 
Height: Double 
Width: Single 

OUTH 

CUTL 

RESET ALL 
REGISTERS 

~ 
~ 
3!: 

t 

* ..J 
<I cr 
lJl 

"1 ~ 
iLi 
Irl 
It: 

NOTES: _-TIED lD -15V WHEN M7390 USED TO DRIVE CURRENT LOOP ** -OPEN COLLECTOR OUTPUT 
l. MUST BE TIED TO GROUND IF RDA L NOT USED 
2.MAY BE LEFT OPEN IF ECHO NOT C6IRED 

Volts 
+5 
+10 
GND 
-12-
-15-

Power 
mA (max.) 
700 
3 

64 
80 

Pins 
BA2 
AV2 
BC2 
BR2 
BB2 

-Requires -12 V or -15 V only. not both. 
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COMMUNI­
CATIONS 

M SERIES 

ECHO L (NOTE 2) 

INH 

R04 L 

R03 H 

R03 L 

RD2 H 

RD2 L 

ROI H 

ROI L 

R00 H 

R00L 

DAOLY H 

DAOLY L 

AUTO RESET H (NOTE 1) 

ROA L 

PE H 
OR H 

FE H 

SWE t: 



DESCRIPTION 
The M7390 asynchronous transceiver is a modular subsystem which provides 
asynchronous serial line compatibility for data communications applications. 
The M7390 combines input/output level converters, parallel-to-serial and 
serial·to-parallel conversion, and a crystal controlled tlock, into one module. 

APPLICATIONS 
The M7390 can be used for computer terminal applications, data entry de­
vices .or any system which requires asynchronous serial line compatibility. 
The M7390 may also be used to drive modems conforming to DA RS-232C 
specifications or current·operated devices such as Teletypes. 

FUNCTIONS 
There are three groups of functions on the M7390-error detectioA, data, 
and control. 

Error Detection: The error function of the module allows three types of 
errors to be de~cted. These are: 

1. Parity: If the received parity bit does not agr~e with the expected 
parity bit, the parity error flag is set. 

2. Overrun: The receiver section of the M7390 is fully double buffered. 
Therefore, one full character time is allowed to remove the received data 
from the receiver buffer before a new character is assembled and trans­
ferred. If the character is not removed before a new one is loaded, the 
overrun flag is set. -

3. Framing: Since the M7390 is asynchronous, the absence of a stop bit 
can be detected. For example, an eight bit data character would have one 
start bit, eight data bits, and one or two stop bits.' Therefore, a stop bit 
is expected 'as the 10th bit to be received. If the 10th bit is in the logic 
TRUE (marking) condition no error is detected. However, if the 10th bit 
is a log;c FALSE (spacing) conditiOn, the framing error flag is set. The 
framing error flag is useful for detecting open lines or null characters. , 

Data Functions: The M7390 performs serial-to-parallel and parallel-to-serial 
conversion. The parallel side of the module is TTL compatible. The serial 
inputs and outputs are avaHable as three signal sources: EIA, current loop 
or TTL. The current loop and EIA input and output are available only on the 
eight-pin MATE-N-LOK connector on tlie"iront of the module. 

The EIA input corresponds to RS-232C specifications. In addition to the EIA 
signals RECEIVED DATA and TRANSMITTED DATA, the DATA TERMINAL 
READY sigrral and SIGNAL GROUND are also provided. 

The current loop input/ output is designed to operate on a 20 to 100 rnA 
current loop. The M7390 uses optical couplers to provide 1500 volts of 
isolation between the M7390 ground and power and the driving source. The 
serial input will respond to a 20 rnA current flow/, Current flow is a marking 
condition (binary 1). The external source must not exceed 35 volts dc open 
circuit voltage or 100 rnA current. The serial output is a transistor switch 
that can turn a current loop on or off. The open circuit voltage of ttte-current 
source must not exceed 35 volts dc. 

The TTL verSions. of the serial input and output signals are available on the 
module pins and may be used in place of the level converter signals. 
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Control: The M7390 provides full control of the receiver and transmitter sec­
tions. All control pulses must be greater than 250 ns in width. Data to be 
loaded into the module must be present 250 ns before the DATA STROBE 
pulse. 

Receiver Contr01 Signals: 

DA 
DA DLY 
AUTO RESET 
ROE 

RDA 

Data Available 
Delayed Data Available 
Allows DA to be automatically reset. 
Receiver Data Enable. Places data and 

signals on the pins of the module. 
Reset Data Availa'l>le 

Transmitter Control Signals: 

TBMT 
ECO 

Transmitter Buffer Empty 
End of Character 

Error .control and other Signals: 

NP No Parity 
POE Parity Odd or Even 
SWE Status Word Enable 
-CS Control Strobe 
NB1, NB2 Number of Bits in data word 
SB Number of Stop Bits (1 or 2) 
XR • External Reset (clears all registers) 

control 

RESET Negative pulse used for clearing module during 
power-up. 

RCLK Receiver Clock Input 
TCLK Transmitter"Clock Input 

PRECAUTIONS 

1. El'A and current loop connections are available on an S-pin 1VlATE-N-LO~ 
connector located in the handle position on the B half of the board. 

2. Provision is made to power this module from either -15 or -12 volts 
dc. Do not use both simultaneously. 

3. Current loop input and d'utput circuits must not have· more than 35 volts 
peak applied or greater than 100 mA current flow. 

4. The M7390 contains an MaS LSI chip. Care must be taken in proper 
handling and grounding of the module ~o prevent damage to the MaS 
chip. 

5. The +10 volt dc supply is ·required only if the EIA level converters are 
used, or if the module is going to be used as a current source. 

6. If the M7390 is used as a current source, 20 mA additional current must 
be supplied by-the -15 volt and the +10 volt power supplies. 
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SPECIFICATIONS 

Data Format: Asynchronous, serial by bit, least significant bit first. 
Input/Output Level (~erial): 

1. EIA RS·232C: Binary 1 = -3 to -25 volts dc 
Binary 0 = +3 to +25 volts dc 

2. Current Loop: Mark (Binary 1) = 20 to 100 rnA current flow 
Space (Binary 0) = <3 rnA current flow 

3. TTL: Binary 1 = HIGH 
Binary 0 = LOW 

Data Rates: (TTY Mode) 110, 150/300 Baud 
(EIA Mode) 110, 150, 300, 600, 1200, 2400, and 4800 Baud. 

Character Format: One start, 5, 6, 7, 8 data, parity (if requested), one or 
two stop bits. 

Clock Frequencies (kHz): 1.76,2.4,4.8,9.6, 19.2,38.4, 76r8 

Input/Output Levels (Parallel): All TTL compatible. 

, 

.. 
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DRY CONTACT FILTERS 
K580, K581 

Length: Single 
Height:· Single 
Width: Single 

SOWER 
LUGS 

K5SC? 

SOLDER 
LUGS 

.... IIA A A_~~NTACT 
---.JWIJV V V V LOUNCE 

Typical K580 circuit 
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220 

PULSE 
SHAPING 

·Should be followed by a 
Schmitt trigger circuit for 
TTL logic. 

K581 

OUTPUT 

~ 

1 m 
J'50UF 



These filters convert signals- from dry or WIPing contacts to logic levels. 
Primarily they are used with gold contacts such as encapsulated reed limit 
switches, thumbwheel switches, and the like. Those push-buttons or· slide 
switches that provide good wiping action will also operate reliably with these 
filters. 

Schmitt Triggers should be used on the outputs of both the K580 and K581 
when they are used for one shot or timer inputs. 

Access to K580 and K581 inputs is by solder lugs only. Strain relief holes 
are provided in the board (near handle) for a 9-wire cable. The avoidance of 
contact connectors on the logic wiring panel combined with heavy filtering 
guarantees noise isolation and protects modules by preventing accidental 
short circuits. Below is a summary of other characteristics. 

Contact Contact Output for Time Delay Time Delay 
Current Voltage Contact Closed on Closure on Opening 

KS80 22ma See Table high 10msec 30msec 

KS81 22ma SV low 20msec 20msec 

(Time delay figures above.JUe nominal, and assume connection to the input 
of a standard gate such as K113 or K123.) 

The contact curr,ent for the K581 comes from the logic supply, making it very 
important to assure freedom from accidental high voltages on K581 inputs 
which could damage many logic modules by getting through to the system 
power supply. This hazard is not present with the K580, which uses an ex­
ternal source of +10 volts or ~~ The table below shows how, external 
dropping resistors may be added to provide higher voltage operation. 

TABLE OF K580 VOLTAGE DROPPING ~ESISTANCES 

CONTACT 
SUPPLY 10 12 15 24 28 48 90 100 120 
VOLTAGE 

Dropping 
Resistance 0 82n 2200 6200 8200 1.8KO 3.6Kfl 3.9Kfl 4.7KO 

,-
Dissipation - 0.05W O.l1W 0.3W O.4W 0.8SW 1.8W ~.OW 2.SW 

When using dropping resistors and higher voltage supplies, total tolerance of 
resistors and supply should be ± lO%- to insure high levels between +4 V 
and +6 V at the logic. Also observe that a handful of dropping resistors in 
90 V or 120 V systems may dissipate more power than the entire logic sys­
tem, and must be located so as not to cause excessive temperature rise in 
the logic system. 
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Note that these 'circuits may not be paralleled to obtain the wired QR or 
wired AND function, and that fanout is limited to 2 milliampers in order to 
maintain the low (zero) output voltage within normal specifications. Fanout 
to ordinary logic gates and diode expanders may be raised to 4 milliampers 
if some noise and. contact bounce rejection can be traded off; but hysteresis 
inputs may not switch properly. if" the logic zero is allowed to rise much 
above +0.5 V. . 

Looking at the component side of both the K580 and K851, the solder lug 
connections are numbered 1 to 9 from pin end to handle end. 

K580 

K581 
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ISOLATED AC SWITCHES 

Lengtt1: Single 
Height: Double 
Width: Triple 

K616 

Volts 
+5 
GND 

// 

// 

// 

// 

Power 
rnA (max.) Pins 
100 AAl 

AA2 
Ael 
AC2 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

LOGIC 
AMPLIFIERS 

SUPPLY 

LOAD 

SUPPLY 

LOAD 

SUPPLY 

LOAD 

SUPPLY 

SUPPLY' 
RETURN 

(S) NOT 
USED 

.-~ 



The K616 isolated ac switch module contains four isolated 120 Vac .TRIAC 
output circuits. Each output is fused and bas a light·emitting diode to indi­
cate when the output is ON. The fuses can be changed frOm the,-t'erminal 
strip side of the module without removing field wiring or removing the module 
from the system. The K724 Interface Shell can be used to provide suitable 
mounting for the K616. ' 

The K616 contains a 10-terminal nylon terminal strip with 3/8 spacing 'be­
tween terminals. The terminal strip meets NEMA and JIC specifications re­
garding barrier height and voltage breakdown. It has captive screws with wire 
clamps to accept 2-14 AWG wires and is color coded red for ac. Each ter­
minal is marked according to its function: Supply (LINE), Switched Output 
(~) AC Return (NEUT), and Chassis Ground (GND). 

SPECIFICATIONS 

Output Turn On Time: MIN: 1 p'S 
MAX: 50 P.s 

Output Turn Off Time: 

Output Voltage: 

Output Current: 

Output VA: 

Output Surge Current: 

Output Off State 
Leakage Current: 

Output Off State d.v / dt: 

Output Indicator Light: 

Fuse Protection: 

Temperature Range: 

Power Requirement: 

11hycle of ac line maximum. (Turns off when out­
put current goes through zero after removal of 
input) -

12-140 V RMS AC, 50-400 Hz 

0.030-5.0 ARMS AC 

500 VA maximum per output, not to exceed 1000 
VA for all -four circuits. 

20 A for 1 cycle of AC line 

0.005 A maximum 

Output will withstand a voltage change of at least 
100 V / p's without turning on. 

The LED indicator will indicate the presence of 
80-140 Vac at the output terminal. It will be off 
if the output is off, or the fuse is- open. 

5 A continuous Littlefuse type 275005 

O°C to 70°C 

+5 Vdc ± 10% @ 100 mA MAX 70 mA TYP 
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Length: Single 
Height: Double 
Width: Triple 

DC' DRIVER 
K652 

Volts 
5V 

GND 

Power 
mA (max.) 
* 

LOGIC 
AMPLIFIERS 

OUTPUT 
TERMINALS 

POSITIVE 
L...----~1'f SIDE OF 

LOAD SUPPLY 

Pins 
AA2 
BA2 
AC2 
BC2 

'" 10 mA with all circt,Jits off 
160 mA additional per circuiton 

K652 DC DRIVER 

The K652 DC driver has four circuits each of which can deHver up to 2.5 
amperes at u'p to 55 volts. Like the K578, K614, K656 and' other modules, 
this unit has built-in clamp-type terminals for wires up to size 14. It can b4! 
mounted in the K724 interface shell, but does not have neon indicators 
across the output terminals as other .shell mounted modules. 

The positive s..ide of the load supply should be connected to protect output 
transistors from damage due to turn-off transients. See the application sec­
tion for further DC driver information. 

Terminals 2, 4, 6 and 8 must be connected directly to the negative terminal 
of the load power supply or damage to the llJodule will result from high 
currents. 
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I 
Length: Single 
Height: Double 
Width: Triple 

DC DRIVERS f 
K657 

Power 
Volts mA (max.) Pins 
+5V * AA2 
GND AC2 

LOGIC 
AMPLIFIERS 

5 

7 

OUTPUT 
TERMINALS 

POSITIVE 
9 SIDE OF 

LOAD SUPPLY 
~ 

* 88 mA with all outputs off 
130 mA with all outputs on. 

The K657 DC Driver module contains four 250 Vdc drivers. 'Each circuit. of 
this driver can switch to ground up to 1.0A at up to 250V The outputs 
will switch to ground whenever both AND gate inputs are high (logic 1). , 
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DC DRIVER 
K658 

-LOGIC 
AMPLIFIERS 

Volts 
+5 
GND 

DC 
DRIVER 

Power 
mA (max.) . 

~-+--------~~~~ 3 

OUTPUT 
TERMINALS 

~-+--------~~~~ 5 

~-+--------~~~~ 7 

~8 
POSITIVE 

L...----:-------'{"IIIW 9 S IDE OF 
LOAD SUPPLY 

Pins 
AA2 
AC2 

·IOmA with all outputs off 
350mA additional per cir­
cuit on. 

K658 4 AMP DRIVER . 

Each circuit of this versatile driver can deliver up to 4 amperes at up to 125 
volts. This module has integral clamp-type terminals and neon indicator 
lamps. (Lamps are effective only at 90 volts ~nd above.) This driver module 
is designed to be used with K724 interface shells. Positive side of load sup­
ply must be connected to protect output transistors from damage during 
turnoff transient. 

Terminals 2, 4. 6 and 8 must be connected directly to the negative terminal 
of the load power supply or damage to the module will result from high 
currents. , 
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I ' 5-DIGIT DISPLAY 
K675 

25 PIN CABLE CONNECTOR 

BCD TO 7 SEGMENT 
DECODER DRIVERS 

I 

LOGIC 
AMPLIFIERS 

..----- +5VDC 
r---- GND 

}SPARE 

MINUS SIGN OIGIT 1 

The K675 is a 5-digit display module designed to be panel mounted. Five 
digits of 7-segment LED readouts are housed in a plastic bezel with a lucite 
window which can be mounted through a panel cutout. The display is con­
nected to the logic backplane wiring by a 10 foot, 25-conductor cable 
(BC14F) and a double height cable connector module, K783. Five digits of 
BCD-coded data, presented to the K783, will be displayed by the K675." 

A blanking feature to suppress zeroes to the left of the last non-zero digit 
is controlled by a wire jumper on the display module. The display is pre-· 
enabled for blanking but can be disabled by removing a wire jumper. If dis­
abled, the K675 will display all BCD digits, including zeroes. 

A decimal point is located to the left of each digit and can be controlled by 
jumpers W2 through W6. Removing a jumper will extinguish the correspond­
ing decimal point. 

Digit 1 can be used for a minus sign when displaying 4-digit negative nurn. 
bers. When the minu~ sign is used, digit 1 is not available for displaying 
otl)er numbers. The minus sign is illumiAated by groundng pin 20 directly, 
or with a NAND gate or inverter. 
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· ~_:_:O_;_;_~_:_:+s,_T_H_RU ____________ , 

Till 1 ~ 
.980 .900 

~L-~ ____ ~ ____ ~$ 
-1.460-- -J 

DECIMAL 

VALUE, 

1--1.545 ------.ej 

t-----"'--- 2.920 ' .' 

1--------3.090 --------.1 

Panel Cutout Dimensions 

DIS PLAY SEGMENTS 
o 

BCD INPUTS 

8421 \ 

o 0 0 0 

o 0 0 1 

o 0 1 0 

o 0 1 1 

o 1 0 0 

o 1 0 1 

o 1 1 0 

o 1 1 1 

1 0 0 0 

f,7/ b e,-,c 
7' 

SOI2·1730n731 
SEGMENT OUTPUTS 

Ibedel, 

I 1 1 1 1 1 0 

0110000 

1. 1 0 1 1 0 1 

1 1 1 1 0 0 1 

o 1 1 0 0 1 1 

1 0 1 1 0 1 1 

o 0 1 1 1 1 1 

1 1 1 0 0 0 0 

1111111 

FONT 

:.: 
u , 
, 
:J 

b -, , 

9 1 1 0 '0 11 1 1 1 0 0 1 1 '_: 
~'--4-~r+4---~---+4-+4~+_--~--~~ 

10 i 1 0 1 0 0 0 0 1 1 Ole 
- ... --- 4---+--+-I----t----+-~._++_+__+--_+------__I 

1 0 1 1 o 0 1 1 0 0 1 " ~----~~~+---~--~~~~+-~~----~ 
12 ill 00 " 

- 13 I 1 1 0 1 

14 1 1 1 0 

15 ~ 1 1 1 1 

o 0 1 1 1 0 0 

1 0 0 1 0 1 1 

o 0 0 1 1 1 1 

0000000 

" 
'-

,­
I-

NOTE: 1 = Segment ON 

0= Segment OFF 
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AI 
81 
Cl 
01 
E1 
Fl 
HI 
Jl 

NO 

W960 
MSI MODULE BOARD 

Iffr"ff~~ +-. =tt I~ ==tt ICt~: . 
14 r:r-

1111(- ~ 

+5V,A2~C2 

GNO,C2~ 
TES: 
1. Capacitors Cl Gnd C2 10 be supplied 

and InltaUed, Gnd .aluel to be determIned by Uler. 

2. Inlegrated circulII ICI and/or IC2 or IC3 to 
b. IUpplied and Inltolled by ... ,. 

:'~~ 
1~ 1 

17 . 
7 

1 IC2 6 
120 5 

~ 
4 
3 

. .: 
-~ 1 

-

MISCELLA· 
NEOUS 

9'--- 8 
---r5 7 

1 
12 :I 
13 IC3 .4 
14 3 
15 2 
16 1 

-

........... 

Kl 
L1 
MI 
NI 
P.t 
RI-' 
51 
U1 

VI 
02 
E2 
F2 
H2 
J2 
K2 
L2 

M2 
NZ 
P2 
R2 
52 
T2 
U2 
V2 

The W960 MSI Module Board is a single-height, standard length module 
board that can accommodate either two 14- or 16-pin dual-in:line package 
.(DIP) integrated circuits (ICs) or one 24-pin DIP IC, either with or without 
sockets. All Ie pin plated·through hole locations are identified with their 
associated board contact finger and are all brought out to the board con­
tact fingers via printed circuit etching, as shown on the schematic diagram. 
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W964 
UNIVERSAL TERMINATOR BOARD 

MISCELLA· 
NEOUS 

PADS TO 
CONTACT 
FINGERS 

COMMON 
TIE POINTS 

+5V GND Rl R2 R6 R5 R3 R4 

A2 
+5V 

Rl 

Bl 

R2 
C2,n 

GNO 

R3 

01 

R5 

Et 
R6 

~ 
TO OTHER CIRCUITS 
ASSOCIATED WITH 
THE OTHER (25) I/O 
SIGNAL CONTACT 
FINGERS 

JUMPER 
(+5V TO 
COMMON 
TIE POINTS' 

VUTSRPNMLKJHFEDCBA 

NOTES: 
1. All PC etch not shown; of that shown, side I etch 

shown with solid lines and side 2 etch shown with 
dashed lines. 

2. Resistance values to be determined by user. 

3. Resistors to be supplied by.user. 

4. Pull-up/terminotlon network schematic diagram 
shows three typical networks (to contact fingers Bl,OI, and Et> 

W964 Component Layout Diagram 
and Pull-Up Termination Schematic Diagram 

\ 

374 



The W964 Universal Terminator Board is asing/e-height, standard length 
module. It is an etched and drilled module that can be used for mounting 
user-selected and user-supplied discrete components to provide a variety of 
termination or voltage source circuits for up to 28 signal pins. Each signal 
pin can have two components connected to ground and one component con­
nected to +5 volts. Any discrete component can be mounted on the W964 
if the physical size is approximately the size of a I/4-W resistor or disk 
capacitor. Three typical pull-up/termination network circuits are illustrated 
on the component layout and schematic diagram. 

The 28 contact fingers (signal pins) that can be used for I/O signals are BI, 
01, fI, Fl, HI, JI, KI, LI, MI, NI, PI, RI., SI, 02, E2, F2, H2, J2, K2, L2, 
M2, N2, P2, R2, S2, T2, U2, and V2. The pads associated with the cont~ 
fingers are identified on the boards to facilitate mounting the discrete com­
ponents. Contact fingers A2 and 82* are dedicated to voltage. Contact fingers 
C2 and Tl are dedicated to ground. 

'" In many systems, contact finger 82 is bused to -15 V. 
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G772 
POWER· CONNECTOR 

MISCELLA· 
NEOUS 

TheG772 is a single-width, single-height, short-length board used to connect 
power to a backplane assembly such as a BBll or 0011. 

G772 Typical Connector Assignments 

·WI-OC LOW 
W2- AC LOW 

~-

--

/ 
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G772 
r---

Al 

A2 

81 

82 
CI 

C2 

01 

02 
EI 
E2 

FI 

F2 
HI 

H2 

J I 

J2 
KI 

K2 
LI 
L2 

MI 
M2 

.NI 
N2 
PI 

P2 
_RI 

R2 

51 
_52 
:T1 
T2 
Ul 
U2 

VI 
V2 

l 
T 

W2 

WI 

_L-

-ISV 
+ISV 

-25V 

LTCL 

AC LOL 

DC LOL 

+8V 



A123 
FOUR-INPUT MULTIPLEXER-

Length: Standard 
Height: Single 
Width: Single 

A R 

A S, 

A T 

A U 

0'ANALOG SIGN,IILS 
(00 NOT CONNECT 10 
LOGIC LEVELS) 

Power 
Volts rnA (max.) 
+10 18 
+5 45 
GND 
-20 50 

377 

Pins 
02 
A2 

'C2, Tl 
E2 

MULTI­
PLEXERS 

A SERIES 



The A123 Multiplexer provides 4 gated analog switches that are controlled 
by logic levels of OV and' +3V. The modul~ is equivalent to a single-pole, 
4-position switch, since one output terminal of each MOS FET switch is tied 
together. If all three digital inputs of a circuit are at +3V (or not connected) 
the two output terminals are connected together. If any digital input is at OV, 
the switch terminals are disconnected. Two switches should not be on at 
the same time., The analog switch can handle signals between +lOVand 
-10v, with currents up to 1 rnA. 

The positive power supply must be between +5V and' +15V, and at least 
equal to or greater than the most positive excursion of the analog signal. , 
The negative power supply must be between -5 and ,-20v, and at least 10 
Volts more negative than the most negative excvrsion of the analog signal. 
The voltage difference between the two supplies must not be more than 30V. 

SPECIFICATIONS 

Digital Inputs 
Logic ONE: 
Logic ZERO: 
Input loading: 

Analog Signal 
Voltage range: 
Current (max.): 

Output Switch 
On resistance, max.: 
On offset: 
Off leakage, 'capacitance:' 
Turn on delay, max.: 
Turn off delay, max.: 

/ 
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+2.4v to +5.0V 
O.Ov to +0.8V 
0.5 mAo at OVolts 

+lOvto -lOv 
1 mA 

1000 ohms 
o Volts 
lO,nA,lO pF 
0.2. J.tsec 
0.5 ,",sec 



A126 
8 CHANNEL HIGH IMPEDANCE 

MULTIPLEXER 

Length: Standard 
Height: Double 
Width: Single 

CH 0 EN 

BT2 

BR2 

BN2 

BL2 

BJ2 

AT2 

CH 7 EN 

CH 0 IN A BU2 

CH 1 IN A 52 

CH 2 IN A BP2 

CH 3 IN 

CH 4 IN 

CH 5 IN 

CH b IN 

CH 7 IN 

PRIORITY 
DECODER 

Volts 
+5V±5% 
+15V±5% 
-15V±5% 
*GND 
·GND 

Power 
ro~ (max.) 

17 
12 
LOGIC 
ANALOG 

·Analog GND must be connected to LOGIC GND 
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Pins 
AA2 
AD1, AD2 
AE1, AE2 
AC2, ATl 
AFl, AF2 

MULTI­
PLEXERS 

A SERIES 

BF1 
9 AO-

BF2. -
9 Al 

AV1 
9 

AU2 9 MUX 
EN 



The A126 is an eight-channel, high-impedance multiplexer module with each 
channel controlled by an associated enable input_ The conduction or non­
conduction of each channel is controlled by FETs and the channel outputs 
are connected together to a common terminal. Each channel is capable of 
switching bipolar (± 12 V) analog signals and is protected against random 
switching in the event of overvoltage and power down or loss of power con­
ditions_ 

FUNCTIONS 
The enable inputs, associated with each channel, are priority encoded to 
ensure that only one channel is connected to the output at a time_ Therefore, 
more than one Channel enable input can be asserted at one time_ Channel 
o is the highest priority and channel 7, the lowest priority. The enable signals 
required are TTL or DTL compatible levels. Three TTL outputs are provided for 
identifying the selected channel, and one TTL multiplexer enable output indi­
cates that one of the eight channels has been selected. The selected channel 
number is specified by an octal code on lines AO-A2. 

APp,LlCATIONS 
The A126 can be used to multiplex up to eight signals from the analog in­
puts into buffer amplifiers or circuits with a minimum input impedance of 10 
megohms. 

SPECIFICATIONS 

Analog Inputs: 

CHO (IN) - CH7 (IN) 

Voltage Range 

Impedance (ON) 
Analog switch turn-on 

Analog switch turn-off 

Analog switch current 

JumperW1 

TTL Input Signals' 

CHO (EN) - CH7 (EN) 

Input Voltage 

TTL Output Signals 

AO-A2 

MUX EN 

8 single-ended channel inputs 

±15 V (max.) 

1040 ohms ± 10% 
1.0 p'sec (max.) 

0.5 p'sec (max.) 

2_0 mA (max.) 

(Not for customer use) 

8 enable inputs associated with each channel 

Low (enable) - 0.8 V (max.) 
Hig~ (disable) - 2.0 V (max.) 

A 3 bit code identifying the channel that is 
currently enabled. 

Asserted low whenever one or more channels 
is enabled . 
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~ .... 

/ 
I 

CHO CHI 

H H 

H H 

H H 

H H· 
\ 

H Hi 
-

H H 

H H/ 

H L 

L X 

H ::: High Level. 

TRUTH TABLE 

TTL ENABLE INPUTS 

CH2 CH3 CH4 CH5 CH6 CH7 

H H H H H H 

H H H H H L 

H H H H L X 

H H H L X X . 
H H L X X 'X 

H L X X X X 

L X X X X X 

X X X X X X 

X X X X X X 

L::: Low Level X = Either High or Low 

. , 
"- OUTPUTS 

MUX Analog 
EN A2 Al AO Channel . 

H Ii H H NONE 

L H H H 7 

L H H. L 6 

L H -L H 5 

L H L L 4 

L L H H 3 
I 

L L H L 2 

L L L H 1 

L L L L 0 

't. 



A207 
OPERATIONAL AMPLIFIER 

Length: Standard 
Height: Single 
,Width: Single 

AUX. 
INPUTS 

tin 

~ 
K 
<> -'.'1'-::7 ~~~~,' 
R "," I \ 

cs. :"\'" -0- .',',',. ~ -... :~ .',',', 
- I' 

T I I 

<>-----\,\,',.----r-- : 
U : I , r--, 
o-~----",,\,.- ---.!.-- l __ ",,\,.~ _"t",. ... 

I I 

H : GAIN 
GUARD 0----___ + BAL 1K 

-INPUTS 

AMPLIFIERS 

A SERIES 

(INVERTING) °NO-fE:O::2=: :O-.... !--ooof 

. " ' ''''-'~ +INPUT P 

V 
">-+--0 OUTPUT 

(NON-INV.~ 0------1 

E 
-15V 

F 
ANALOG GND 

Volts 
+15 
GNO 
-15 

Power 
mA (max.) 
6 
ANALOG 
10 

Pins 
02 
F2 
E2 

NOTE 1. Mounting holes are provided on the module so that input and feedback 
components can .be added. Components shown with dashed lines are not 
included with the module. 

NOTE 2. This jumper comes with the module. It may be removed to suit circuit re­
quirements. 

NOTE 3. Pins L& M can be connected together to improve settling time, but param-
eters such as drift and open loop gain are degraded. 

The A207 is an economical Operational Amplifier featuring fast settling time 
(5 .... s to within 10 mv), making it especially suited for use with Analog-to­
Digital Converters. The A207 can be used for buffering, scale-changing, off­
setting, and other data-conditioning functions required with AID Converters. 
All other normal operational amplifier· configurations can be achieved with 
the A207. 
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The A207 is supplied with a zero balance potentiometer. Provisions are made 
on the board for the mounting of input and feedback components, including 
a gain trim potentiometer. The A207 is pin-compatible with the A200 Oper­
ational Amptlfier. 

SPECIFICATIONS-At 25°C, unless noted otherwise. 

Settling-Time· 
Within 10 mV, 10V step input, typ: 
Within 10 mY, 10V step input, max: 
Within 1 mV, 10V step input, max: 

F~uency Response 
Dc open loop gain, 670 ohm load .. min: 
Unity gain, small signal, min: 
Full output voltage, min: 
Slewing rate, min: 
Overload recovery, max: 

output 
Voltage, max: 
Current, max: 

Input Voltage 
Input-voltage range, max: 
Differential voltage, max: 
Common mode rejection, min: 

Input Impedance 
Between inputs, min: 
Common mode, min: 

Input Offset 
Avg. voltage drift vs. temp, max: 
Initial current offset, max: 
Avg. current drift vs. temp, max: 

Temperature Range 

*Gain of 1. inverting or non-inverting configuration. 
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Pins L & M Differences with Pins 
Connected L & M Not Connected 

3 J.Lsec 6 J.Lsec 
5 ",sec 8 J.LSec 
7 I-tsec 10 I-tsec 

\ 
15,000 100,000 
3 MHz 
50 kHz 
3.5v/",sec 
8 ",sec 

"-±10V 
±15mA 

±10V 
±lOV 
10,000 

100 k ohms 
5 M ohms 

, 60 ",V/oC 30 ",V/oC 
0.5 ,,,,A 
5 nArC 

O°C to +60°C 



A619 
IO-BIT Df A CONVERTER 

SINGLE BUFFERED 

Length: Standard 
Height: Double 
Width: Double 

BINARY WEIGHTED NETWORK 

Volts 
+15 
+5 
GND 

• GND 
-10.06· 
-15 
-15 

• ref . 

0 BP
• 

EXT 
+V REF 

Power . 
mA.(max.) 
25** 
135 
LOGIC 
ANALOG 
60 
35--
50 

•• plus output loading 

r-INii­
I +V REF 

DIGITAL TO 
ANALOG 

A SERIES 

NOTE: 
LOGIC AND ANALOG 

. GROUNDS MUST BE 
TIED TOGETHER AT 
SOME POINT IN THE 
SYSTEM. 

----, 
I ~ --~--..J\NIr---..., 
I 

I 
I 
I L. ___ -..:... ____ ...J 

Pins 
BV2 
AA2 
AC2 
BT2 
BR2 
BU2 
AB2 

The A6l9 Digital to Analog Conv~rter (DAC) is complete with a 10-bit buffer 
register, level converter, a precision divider network, and a current summing 
amplifier capable of driving external loads up to 10 rnA. The reference voltage 
is externally supplied for greater efficiency and optimum scale factor match­
ing in multi-channel applications. The module is double width (1 ") in the B 
connector half. 

The A619 DAC output voltage is bi-polar. Binary numbers are represented 
as shown (right justified) in Table 1: 
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Binary Input 

00008 
04008 
10008 
14008 
17778 

TABLE 1 

Analog Output (Standard) 

A619 

-5V -
-2.5V 

OVo-lts 
+2.5V· 

+5V 

A619 SPECIFICATIONS 

OUTPUT: 
Voltage: 
Current: 
Impedance: 
Settling Time: 

(Full scale step-, resistive load) 
(Full scale step{, 1000 pf) 

Resolution: ' 
Linearity: 
Zero Offset: 
Temperature Coefficient: 
Temperature Range: 

INPUT 
Level: 1 TTL Unit Load 
Pulse: (positive) 

Input loading: 20 TTL Unit load 
Rise and Fall Time: 
Width: 
Rate: 

Timing: 

±5 volts 
10 mAo (max) 
<0.1 ohm 

<5.0,",s 
<10.0/Ls 
1 part in 1024 
±0.05% of full scale 
±5 mY. (max) 
<0.2 mV/oC 
o to 50°C 

20 to 1 00 nsec 
>50 ns 
106 Hz max. 

Data lines must be seltled 40 ns before the /'LOAD DAC" pulse (transi­
tion) occurs. 
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A704 
REFERENCE SUPPLY 

Length: Standard 
Height: Double 
Width: Single 

REGULATOR 
. 

-15V ABZ UNREG. 
INPUT 

V.olts 
-15· 
GND 

/ 
GND 

I 
Power 
mA (max.) 
250 
ANALOG 

-SENSE 

-~ 
OUTPUT 

+SENSE 

Pins 
AB2 
AC2 

• plus or n"linus 2 volts 

_ AV2 

T 
I 

~ 
AEZ,L ... 

ATZ .... 
T 
I 
I 
I 

Aczl 

REFERENCE 
SOURCES 

A SERIES 

/ 

. The A704 Reference Supply converts an ordinary -15 volt logic supply 
voltage into a precisely adjustable regulated -10 volt reference source for 
AIO and 01 A converters of up. to 13 binary bits. 

FUNCTIONS 
Remote Sensing: The input to the regulating circuits of the A704 is con­
nected at sense terminals AT (+) and AV (-). Connection from these points 
to the load voltage at the most critical location provides maximum regulation 
at a selected point in a distributed or remote load.' 

-" 
When the sense terminals are connected to the load at a relatively distant 
location, a capacitor of approximately 100 .uF should be connected across the 
load at the sensing point. 

Preloading: The supply may be preloaded to ground or -15 volts to change 
the amount of current available in either direction. For driving DEC Digital/ 
Analog Converter modules, -125 mA maximum can be obtained by connect­
ing a 270-ohm plus or minus 5%, one-watt resistor from the reference out­
put (pin AE2) to ground (pin AC2). 
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Input.!ower 
:""-, 

Use: 

Output: 

Current: 

Regulation: 

Temperature 
Coefficient: 

Pea k-to-Pea k 
Ripple: 

Adjustment 
Resolution: 

Output 
Impedance: 

SPECIFICATIONS 

-15V 

See text for sensing and preloading 

-10V, 

-90 to +40 rnA 

0.1 mV. no load to full load 

1 mV/8 hrs 
1 mV 115 to 35 degrees C 
4 mV /0 to 50 degrees C 

0.1 mV 

0.01 mV 

0.0025 ohms 
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A866 
HIGH-SPEED 12-BIT 

BIPOLAR AID CONVERTER 

length: Standard 
Height: Double 
Width: Single 

+5 

ANALOG INPUT 

ANALOG GND 

Power 
mA 
(nominal) 
300 
75 
40 

BT 
MSB Bl 

82 

83 

B4 

.85 

86 

B7 

B8 

89 

810 

B11 

LSB B12 

BUSY 

EOC PULSE 

DONE 

CLOCK 

Pjns 

AAI, AA2, BAI, BA2 
ADI, AD2 
AEI, AE2 

ANALOG TO 
DIGITAL 

,'-

A SERIES 

DATA -
OUT 

) 

Volts 

+5V±10% 
+15V±3% 
-15V±3% 
LOGIC GND ACI, AC2, ATl, BCI, BC2, BTl 

The A866 is a 12-bit general purpose analog-to-digital converter module 
which uses the successive approximation technique. The A866 is. designed 
to accept unipolar or bipolar single-ended analog voltage as input and ton­
vert it to a 12-bit TTL-compatible, coded digital output. The coded digital' 
output is parallel data and is available for application to a computer, ter­
minal, display, or other logic device. 
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The selection of unipolar or bipolar and voltage range of the analog input 
is determined by jumper leads mounted on the module circuit board. The 
module has factory-installed jumpers that permit its use with bipelar, 10-volt 
full-scale extended-range inputs. By changing the jumper configuration, the 
user can select bipolar or unipolar, 5-volt or 10-volt full scale extended or 
nonextended input ranges. . 

The extended range is particularly useful when the output data is used in 
computations because the LSB is easily expressed as an integer submultiple 
of the full scale; Le., full scale/2000 ,o rather than full scal~/2048,o for a 
bipolar configured module and full scale/4000 ,o rather than full scale/4096,o 
for a unipolar configured model. Therefore, less rounding-off error occurs 
during the computations. In addition, extended range provides some over­
scale input capability; Le., +0.2350 Volt and -0.2400 Volt (+10.2350 Volts 
and -10.2400 Volts full overscale inputs) for a bipolar configured module 
and +0.2375 Volt (+10.2375 Volts full overscale inputs) for a unipolar con­
figured module. The coded output is 12-bit binary and two's complement 
using the MSB output and the MSB output respectively. 

The A866 can be used wherever fast, accurate analog-to-digital conversions 
are required. 

Th~ high input impedance (100 megohms) at the analog inputs minimizes 
the signal source loading, and the fast conversion time permits an encoding 
rate at the output of 16,000 conversions per second. 

The digital output data, the output control and status signals, and the input 
control signals are all TTL-compatible. . 

APPLICATIONS 
The A866 Analog-to-Digital Module is suitable for use in scientific and in­
dustrial research applications. It provides fast, accurate analog~to-digital con­
version from transducers, bridges, or similar instrumentation. 

The A866 Module has factory-installed jumpers that permit its use· with 
bipolar, 10-volt full scale extended range inputs where a change of 5.0 
millivolts at the input corresponds to a change of 1 LSB at the ou'l1>ut. The 
A866 Module may be reconfigured with jumpers by the user so that it will 
accept analog inputs of any of the following: 

bipolar;t 10-Volt full scale extended range 
bipolar ± 10-Volt full scale nonextended range 
bipolar ± 5-Volt full scale extended range 
bipolar ± 5-Volt full scale nonextended range 
unipolar + 10-Volt full scale extended range 
unipolar + 10-Volt full scale nonextended range 
unipolar + 5.volt full scale extended range 
unipolar + 5-Volt full scale nonextended range 
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Analog 
Voltage 
Input 

+10.2350 V 
+10.2300 V 
+10.0000 V 
+ 7.5000 V 
+ 5.0000 V 
+ 2.5000V 
+ 0.0050 V 

0.0000 V 
- 0.0050 V 
- 2.5000 V 
- 5.0000V 
- 7.5000V 
-10.0000 V 
-lQ.2350 V 
-10.2400 V 

Table I 

Bipolar ± 10 Volt Full Scale, Extended Range 
Analog Input Output Code Conversion Chart 

Two's Complement 
Output Code'" 

Base 10 Base 8 Scale 

-
2047 3777 +Full Overscale 
2046 3776 +Full Overscale - 1 
2000 3720 +Full Scale 
1500 2734 +%, F.S. 
1000 1750 +lh F.S. 

500 0764 +% F.S. 
1 0001 +1 LSB 
0 0000 Zero 

- 1 7777 -I LSB 
- 500 7014 -l,4F.S. 

~ 

-1000 6030 -lh F.S. 
-1500 5044 '_3,4 F.S. 
-2000 ·4060 -Full Scale 
-2047 4001 -Full Overscate - 1 
-2048 4000 -Full Overscale 

LSB 

lSB 

Note: When an A866 module is jumpered to accept ±5 Volt full scale in­
puts, the inputs are exactly lh of the input value shown in the above 
table. 

• USing MSB output. 
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.. Table II 

Bipolar ± 10 Volt Full Scale, Non-extended Range 
Analog Input to Output Code Conversion Chart 

Analog 
Two's Complement 

Voltage 
Output Code"" "" 

Input Base 10 Base 8 Scale 

Not Not 
, +10.0000 V Valid Valid +Full-Scale 

+ 9.9951*V 2047 3777 +F.S. - 1 
+ 7.5000 V 1536 3000 +3A F.S. 
+ 5.0000 V 1024 2000 +% 
+ 2.5000 V 512 1000 +% + 0.0048*V 1 0001 +1 LSB 

0.0000 V 0 0000 Zero 
- 0.OO48*V - 1 7777 -ILSB 
- 2.5000 V - 512 7000 -%F.S. 
- 5.0000 V -1024 6000 -~ F.S. 
- 7.5000 V -1536 5000 _3,4 F.S. 
- 9.9951*V -2047 4001 ..... F.S.-l 
-10.0000 V -2048 4000 -Full Scale 

LSB 

LSB 

Note: When an A866 module is jumpered to accept ± 5 Volt full scale in­
puts, the inputs are exactly % of the input values shown in the above 
table. 

• Rounded off value. 
- ! .. * Using MSB output. 

/ 
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SPECIFICATIONS 

Analog Input 

Type of Input 

Impedance 

Input Bias Current 

Overvoltage Limit 

Perturbations 

Encoding Process 

Technique 

Quantizing Resolution 

Encoding Word Time 

Encoding Word Rate 

Code 

Single-ended 

>100 megohms 

6 nanoamperes, (max.) 

± 18 volts, (max.) 

The encoding process does not cause 
noise at the inptJt 

Successive approximation 

1 part in 4095 of full range 

15 microseconds, max. (includes 
·Op·Amp settling time) 

64,000 conversions/second, min. 

Binary and 2's complement (using 
MSB and complement of MSB) 

Measurement Accuracy Uncertainty at 23°C 
Warm-up Time 3 minutes 
Absolute (Ref. to NBS STDS) ± 1 LSB at full scale, max. 

Stability 
Overall Tempco ±"1/20 LSBrC, max. 

Tempco of Clock Period ±0.1 percentrC, max. 

Long Term ± 1/2 LSB/6 mos., max. 

Sensitivity to Power Supply Voltage Changes 

For the ± 15 Volt Supply 0.002% % V, max., from dc to 1 MHz 

For the ±5 Volt Supply 0.0003% % V, max., from dc to 1 
, MHz 

FUNCTIONS 
Analog Inputs 
The single-ended dc analog input will accept unipolar or bipolar voltage with 
a maximum amplitude of 10 V. 

Control Inputs 
A high to low level change on either of the two ST CONY inputs when the 
CONY EN input is. high or a low to high transition on either of the two CONY 
EN inputs when the ST CONY input is low will start the conversion process. 

Data Outputs 
The data outputs are 12 parallel bits plus the complement of B1 (MSB). 
Bit B12 is the LSB. Th"e output code is ftvailable in a binary format when 

'the Bl output is used and in two's complement when B1 output is used. The 
outputs are TIL-compatible levels. 
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Status Outputs 
Three outputs a{e provided to indicate the status of the conversion process. 
The BUSY output" becomes high, and remains high while the conversion 
process is active. The BUSY output becomes low 50 ns after the data is 
available at the output and remains low until the next command to start 
the conversion. 

The DONE output is the complement of the BUSY level. 

The EOC PULSE output becomes a high level for 450 ±50 ns after the DONE 
output level goes high. .. 

The CLOCK output is a series of 50 ns pulses (min.) generated when the 
A866 Module is performing an analog-to-digital conversion. 

Detailed information on the module is available on the A866 AID Converter 
Module (12-Bit, 15-Microseco'nd) \data sheet available from Logic Products 
Sales, Support, Accessories & Supplies Group, DIGITAL, MKl-2/E13, Merri­
mack, NH 03054. 
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/ K SERIES 
K-Series modules are briefly described below. Detailed descriptions are con­
tained in previous editions of the Logic Handbook. and can· also be supplied 
by Logic Products Sales Support at DIGITAL Equipment Corporation, 
MKI-2/E13, Merrimack, NH 03054. 

K003, K012, K026, K028 Gate Expanders 
These inexpensive gate expanders offer great logic flexibility and versatility 
without a proliferation of module types. It must be und~rstood that these 
gate expanders are merely expansions for other K Series gates and can 
never be used as separate AND or OR functions. 

Kl13, K123, K124 logic Gates 
Together with the K003, KOI2, K026 or K028 expanders, these gates perform 
any desired logic function, including AND. OR. AND/OR. NAND. NOR, ex-· 
elusive OR, and wired AND .. 

K134 Inverters 
This module contains four inverters with AND expansion capability and an 
inhibit inpuf. It may also be AND expanded by K003 Gate Expanders. 

K135 Inverters 
This module is designed for use in applications that require inverters with 
OR expandability. Four inverter' circuits with OR expansion capability and 
as common enable pin are contained on the modu'le. 

K138 Inverters . 
The Kl38 contains eight inverter circuits that can be used to invert other K 
Series outputs to obtain both High (+5V) ~nd Low (OV) levels. 

K161 Binary-to Octal Decoder 
Three-bit binary numbers at the input to this module will be, decoded into 
eight one·at·a-tj me outputs. 

K174 Digital Comparator 
This module determines which of two 4·bit binary or one digit BCD quantities 
is larger or smaller. 

K201 Flip-Flop 
This superslow memory simplifies sequencing of machine motions, and finds 
other applications where the ultimate in noise isolation is needed and speed 
is no problem. Its 1 KHz maximum repetition rate makes this flip-flop notice­
ably more resistant to e>Etremely noisy surroundings than faster types. 

K202 Flip-Flop 
This module performs shifting, complementing, counting, and other functions 
that are beyond the capabilities of simple set-reset flip-flOps built up from 
logic gates. 

K206 Flip-Flop Register 
The 4-bit, set-reset flip-flop register can be used to buffer input signals, to 
store one BCD digit, or as a simple 4-bit memory. 

K207 Flip-FJops 
The K207 is a 4-bit, set-reset flip-flop buffer which can be used to manipulate 
or store data. 
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K~lO Counter -
The K210is a binary or BCD -counter that can be wjred to return to zero 
after any number of input·cycles,.from 2 to 6. 

K211 Programmable Divider 
The K211 is a binary counter that can be wired to produce a high to low 
output transition after any number of input cycles from 2 to 16, Count-up 
occurs on the high to low transition of the count gate output. 

K220 Four-Bit BCD/Binafy Up/Down Counter 
The K220 Counter module provides all the circuitry necessary for binary 
and binary coded decimal up counting, down counting, presetting and clear­
ing.- This module is useful in many digital position readout and feedback 
applications .. 

K230 Shift Register 
The K230 consists of a 4-bit shift register with a serial data input. Data at 
the input is shifted left with each high-to-Iow transition at the shift input 
gate. 

K265 Reed Relay Drivers 
. The K265 has drive circuits for customer mounted relays. Up to five relays 
with F0'tm A contacts can be mounted on the single height card. A logic 1 

. at each input energizes the retay to provide isolated contact outputs for spe­
cial interfacing applications. 

K281 Fixed Memory 
This module is a diode board containing eight 4-bit words which can be 
used to construct read-only memories. Codes are stored by cutting out diodes 
where zeros are desired. 

K282 Diode Memory _ 
The K282 is a diode matrix module which initially contains eight 16-bit words. 

K302 Dual Timers 
The K302 module contains two ~ndependent timer circuits. Each circuit pro­
vides three delay ranges: Range one: 0.01 to 0.3 seconds; Range two: 0.1 to 
3.0 seconds; Range three: 1.0 to 30 seconds. 

K303 On/Off Delays 
The K303 can be used for either an ON or OFF delay with a range of 10 
p,s to 30 seconds or can be interconnected to form a clock with a period 
covering the same range. 

K323 One-Shots 
This module contains three one-shots that provide output pulse widths from 
10 p,s to 30 seconds with either fixed or adjustable delays. 

K371, K373, K374, K375", K376, K378 Timer Controls 
Calibrated controls for timers, one-shots, and clocks are available in several 
ranges: 

K371 Clock Control, 200 Hz to 6 KHz 
K373 Clock Control, 20 Hz to 600 Hz 
K374 Calibrated Timer Control, 0.01 sec. to 0.3 sec. 
K375 Clock Control, 2 Hz to 60 Hz 
K376 Calibrated Timer Control, 0.1 sec. to 3 sec. 
K378 Calibrated Timer Control, 1 sec. to 30 sec. 

All of the above controls mount on the K303 and K323 modules. 
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K501 Schmitt Trigger 
The K501 can be u~ed with the K580 or K581 to provid,e simultaneous true 
and complementary signals with full K series drive. Built in hysteresis ~nd 
slowed outputs insure reliab~e operation in noisy signal environments. 

K990 Timer Component Board 
The K990 ts:-a predriJled etched module_for mounting up to six RC networks 
for K303 or K323 timer controls. 

K579 Isolated AC Inpuf Connecters 
The K579 is used to convert 120 VAC inputs to 0 and + 5 Vdc logic levels. 
The module has eight transformer-isolated Schmitt trigger circuits that pro­
vide contact bounce rejection and cause a + 5V output when 120 VAC is 
applied to the corresponding input. Each input has an LED indicator to in­
dicate when voltage.is present. 

K-to-M, M-to-K Converters 
Module M 521 converts from K-series signal levels to M-series. and Module 
M 671 converts from M to K. Both are described elsewhere in this Handbook . 

.. 
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CABINETS )\ND PARTS 
SYSTEM ENCLOSURES, MOUNTING HARDWARE, 

CONNECTORS, POWER SUPPLIES, OTHER DESIGN AIDS 
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CABINETS AND PARTS 

This section is organized into several subgroups as follows: 

1. Cabinets and Cabinet Accessories 

2. Module System Enclosures 

3. Power Supplies 

4. 19-1nch Mounting Panels 

5. Four-Slot System Units 
6. Nine-Slot System Units 

7. Module Connector Blocks 

8. Blank Module Boards 

9. Collage Module Boards 

10. Module Extender Boards 

11. Wire Wrappable Module Boards 

'12. Wire Wrapping Tools and Accessories 

13. Integrated Circuit Sockets 

14. Module Handles, Handle Extenders" and Module Holders 
15. Bus Strips, Patch Cords and Accessories 

CATALOG SALES 
Now, many of the items described in this section are available 
at substantial savings through the DIGITAL Direct Sales . Catalog: 
Send for your own free copy of the Catalog by filling out the post 
card included in this Handbook. 
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H960 SERIES EQUIPMENT CABINETS 

This section describes DIGITAL's '''standard'' and "short" size basic equip­
ment cabinets. Two additions to the cabinet line, the H984-S and 
H9800-A, are described following this section. The standard and short models 
accept panels or equipment designed to mount in standard 19-inch (48.26 
cm) electronics cabinets or racks. Basic color of these cabinets is black. Gray 
is used for end panels and the border of the cover panels. 

The ,cabinets can be placed individually or attached to form a multibay con­
figuration. The accessories and hardware available include front and rear 
doors, panel mounting door frames and door skins, end panels, bezel and 
logo panels, blower fans, and power controllers'. 

Standard Size Cabinets and Accessories 
Five basic cabinet configurations (H960-BC, H960-BD, H960-CA, H961-A, 
H961-AA) are available in the standard size cabinet series. The H961-A, -M 
are intended primarily for add-on configurations. The standard size cabinet is 
71.5 in. (181.61 cm) high and provides 63.0 in. (160.0 cm) of vertical mount­
ing space at the front; an additional 63.0 in. of mounting space is available 
at the rear of the cabinet. These cabinets are configured to meet the require­
ments of most customer applications. 

All standard size cabinets are configured around the basic H950-AA Cabinet 
Frame. These cabinet frames are drilled with 0.25-in. (O.64-cm) diamete~ 
holes at standard EIA spacings to accommodate equipment, panels, or de­
vices which are designed to mount in standard 19-in. (48.26-cm) electronics 
cabinets or racks. Some of the cabinets contain an 861-A, 861-B, or 861-C 
Power Controller for distribution and control of the main power to the equip­
ment installed. Six of the cabinet configurations include a rear mounting 
panel door frame, which is also drilled with 0.25-in. (O.64-cm) diameter holes 
at standard EIA spacings; this mounting panel door frame allows the equip­
ment and devices mounted on.it to be swung out for maintenance or adjust­
ment. Optional accessories as specified by the customer can be added to 
any of the available configurations. The parts and accessories included with 
each of the four standard size cabinet configurations are listed in Table I, 
which also lists the optional accessories that are available for use with these 
cabinets. All cabinets are completely assembled before shipment. 

Figure 1 illustrates a typically configured standard size cabinet front. Figure 
2 illustrates the installation of typical accessories on a standard size cabinet 
frame, and Table 2 identifies and describes these accessories. Complete 
descriptions of the H950-AA Cabinet Frame and the accessories for standard 
size cabinet frames are contained in the HARDWARE/ACCESSORIES CATA­
lOG published by Digital Equipment Corporation. 
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Table 1 
Standard Cabinets / 

H960·BC, H960·BD, H960·CA, H961·A, H961·AA . 

Catalog No. Description 

H950-AA Cabinet Frame, 19 in. wide, 69 in_ high, 25 
in. deep 

H950-BA Full Door (RH) (front or rear mounting) 
H950-CA Full Door (LH) (front or rear mounting) 
H950-0A Mounting Panel Door Frame (RH) (rear mount-

ing) 
H950-EA Mounting Panel Door Frame (LH), (rear mount-

ing) 
H950-FA Mounting Panel Door Skin 
H950-HA Short Door (covers 21 in. mounting space) 
H950-HC Short Door (covers 261,4 in. mounting space) 
H950-HD Short Door (covers 31% in. mounting space) 
H950-HF Short Door (covers 42 in. mounting space) 
H950-HG Short Door (covers 471,4 in. mounting space) 
H950-HH Short Door (covers 52% in_ mounting space) 
H950-HK Short Door (covers 63 in. mounting space) 
H950-JA Short Door (covers 21 in_ mounting space) 

(used with H952-BA installed) 
H950-LA Logo Frame Panel (aluminum) 
H950-LB Logo Frame Panel (plastic) 
H950-PA 5% in. Bezel Cover Panel -
H950-QA 10 112 in. Bezel Cover Panel 
H950-SA Filter (for H952-BA or H952-CA) 
H952-AA End Panel (require 2 per ca6inet) 
H952-BA Stabilizer Feet (pair) 
H952-CA Fan Assembly (top mounted) (115 Vac) 
H952-CB Fan Assembly (top mounted) (230 Vac) 
H952-GA Filter Strip Set (front and rear) (joining two 

cabinets) 
H950-G Cabinet Table 
H952-HA Free-Standing Table 
74-06782 Kickplate (use with H952-BA) \ 

74-06793 Kickplate 
12-09154 Drawer Mounting Slides 
12-09703 Drawer Mounting Slides (tilt) 
861-A Power Controller (90-130 Vac, two phase) 
861-B Power Controller (180-270 Vac, single phase) 
861-C Power Controller (90-135 Vac, Single phase) 
861-0 Power Controller (90-130 Vac, three phase) 
861-E Power Controller (180-270 Vac, three phase) 
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Table 2 
Standard Cabinet Frame H9So-AA and Accessories 

Figure 
2 

Item Part No. 

1 H950-DA 
1 H950-EA 
2 H950-BA 
2 H950-CA 
3 H950-SA 
4 74-06706 
5 H952-CA 
5 H952-CB 
6 H952-AA 
7 H952GA 
8 H950-LB 
8 H950-LA 
9 H950-PA 

10 H950-QA 
11 H950-G 
12 H950-HA 
12 H950-HC 
12 H950-HD 

-I" 12 H950-HF 
12 H950-HG 
12 H950-HH 
12 H950-HK 
13 - H952-FA 
14 74-06782 
14 -,74-06793 
15 H952-BA 
16 H952-EA 
17 74-11606 
18 H950-AA 

Description 

Mounting Panel Door Frame (right hanging) 
Mounting Panel Door Frame (left hanging) 
Door, Front or Rear Mounting (right hanging) 
Door, Front or Rear Mounting (left hanging) 
Air Filter 
Fan, Cover Plate 
Fan Assembly (115 Vac) 
Fan Assembly (230 Vac) 
End Panel (left or right side) 
Filler Strip Set (front or rear) 
Frame Panel (plastic) 
Frame Panel (aluminum) 
Bezel Cover Panel, 5.25 in. (13.34 cm) 
Bezel Cover Panel, 10.50 in. (26.67 cm) 
Tabletop Assembly ._ 
Short Door, covers 21.00 in. (53.34 cm) mounting space 
Short Door, covers 26.25 in. (66.68 cm) mounting space 
Short Door, covers 31.50 in. (80.01 cm) mountirg space 
Short Door, covers 42.00 in. (106.68. cm) mounting space 1 
Short Door, covers 47.25 in. (102.02 cm) mounting space 
Short Door, covers 52.50 in. (133.35 cm) moun~ing space 
Short Door, covers 63.00 in. (160.02 cm) mounting space 
L.eveler Set (4) 
Kickplate (used with H952-BA stabilizer feet) 
Kickplate 
Stabilizer Feet (pair) 
Caster Set (4) 
Bottom Screen 
Frame, 19.00 in. (48.26 cm) wide, 69.00 in. (175.26 cm) 
high, 25.00 in. (63.50 cm) deep 
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Figure 1. Typical Standard Cabinet Front Cover Panel 

and Short Door Configuration 
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Figure 2. H950-AA Standard Cabinet Frame 
and Accessories 
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Front view of H950-AA frame 
with optional side panels, logo, 

fan, etc. 

Rear view of H950·AA frame. 
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How to Order a Standard Size Cabinet Assembly 
Determine if one of the five basic cabinet assembly configurations (H960-BC, 
H960-BD, H960-C.oA, H961-A, H961-AA, will fulfill your requirements by refer­
ring to Table 1 and comparing th~ items that comprise each configuration. 

If one of these basic configurations will satisfy your requirements, you can 
order the completely assembled cabinet by specifying that cabinet assembly 
number; e.g., H960-BC, H960-BD, H960-CA, H961-A, H961-AA. In addition to 
the accessories included in the eight configurations, optional accessories are 
available, e.g., short doors, a cabinet table, and drawer mounting slides. 

If one of the basic configurations will not fulfill your requirements, you can 
"build up" and order a cabinet that will suit your specific requirements by 
ordering an H950-AA standard size frame and the accessories (by specific 
part nUQ1bers) that you require. The frame and the accessories that you select 
will be shipped completely assembled . 

• Short Size Cabinet and Accessories 
The short size cabinet (H967-BA or H967-BB) is 50.0 in. (127.0 cm) tall and 
provides 42.0 in. (106.7 cm) of vertical mounting space at the front; an addi­
tional 42.0 in. (l06.7 cm) of mounting space is available at the rear of the 
cabinet. 

Figure 3 illustrates a typically configured short size cabinet front. Figure 4 
illustrates the installation of typical accessories on a short size cabinet frame, 
and Table 4 identifies and describes these accessories. Complete descrip­
tions Qf the H957-AA Cabinet Frarrne and the accessories for short size cabi­
net frames are contained in the HARDWARE/ACCESSORIES CATALOG pub­
lished by Digital Equipment Corporation. 

This short size cabinet is configured around the basic H957-AA Cabinet 
Frame. These cabinet frames are drilled with 0.25-in. (O.64-cm) diameter 
holes at standard EIA spacings to accommodate equipment, panels, or de­
vices that are designed to mount in standard 19-in. (48_26-cm) electronics 
cabinets or racks. Optional accessories as specified by the customer can be 
added; table 3 lists the parts and accessories included. Table 3 also lists the 
optional accessories that are available for use with these cabinets_ All 
cabinets are completely assembled before shipment. 
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Table 3 
Short Cabinet, H967·BA and H967·BB 

CD Ii; 
CD 

"- C; 
\0 0\-en X 7: , 

Catalog No. Description 

1 1 H957-AA Cabinet Frame, 19 in. wide, 47-8/16 in. high, 25 
in. deep • 

1 1 H957-BA Full Door (RH) (rear mounting) 
H957-CA Full Door (LH) (rear mounting) 

1 1 H957-DA Mounting Panel Door Frame (RH) :-

H952-HA Free-Standing Table 
H970-BA Free-Standing Table 
H970-CA Free-Standing Table 
H950-HA Short Door (covers 21 in. mounting space) 
H950-HC Short Door (covers 261,4 in. mounting space) 
H950-HD Short Door (covers 31 y<! in. mounting space) 
H950-HF· Short Door (covers 42 in. mounting space) 
H950-JA Short Door (covers 21 in. mounting space) (used 

with H952-BA installed) 
H950-PA Bezel Cover Panel, 5 1,4 in. 
H950-QA Bezel Cover Panel, lOy<! ~n. 

1 1 H952-BA Stabilizer Feet (pair) 
H950-G !Cabinet Table 

1 1 H957-FA End Panel (R end) 
1 1 H957-FB End Panel (L end) 

H957-GA Filler Strip Set (top, front, and rear) (joining two 

1 1 H957-HA 
~abinets) 
Fan Assembly (front or rear mounting) 

H957-JA Bottom Cover Plate I 

1 1 H957-LA Logo Frame Panel 
1 1 H957-SA Filter (for H957-HA) 
1 1 74-06782 Kickplate (use with H952-SA) 

74-06793 Kickplate _ 
12-09154 Drawer Mounting Slides 
12-09703 Drawer Mounting Slides (tilt) 
861-A Power Controller (90-130 Vac, two phase) 

1 861-S Power Controller (180--270 Vac, single phase) 
1 861-C Power Controller (90-135 Vac, single phase) 

861·0 Power Controller (90-130 Vac, three phase) 
861·E Power Controller (180--270 Vac, three phase) 
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Table 4-
Short Size Cabinet Frame H957·AA and Accessories 

Fig • ., 
Item Part No. , Description 

1 H957-BA Full Rear Door (right hanging) 
1 H957-CA Full Rear Door (left hanging) 
2 H957-SA Air Filter 
3 H957-DA Mounting Panel Door Frame (right hanging) 
3 H957~EA Mounting Panel Door Frame (left hanging) 
4 H957-HA Fan Assembly 
5 H957-FA End Panel (right hanging) 
5 H957-FB End Panel (left hanging) 
6 H957-GA Filler Strip Set (top, front, and rear) 
7 H957-LA Logo Frame Panel (plastic) 
8 H950·PA Bezel Cover Panel, 5.25 in. (13.34 em) 
9 ·H950·QA Bezel Cover Panel, 10.50 in. (26.67 em) 

10 H950·HA Short Door, covers 21.00 in. (53.34 em) mounting spaee 
10 H950·HC Short Door, eovers 26.25 in. (66.68 em) mounting spaee 
10 H950·HD Short Door, eovers 31.50 in. (80.01 em) mounting spaee 
11 H952-BA Stabilizer Feet (pair) 
12 1'74-06782 Kiekplate (used with H952-BA Stabilizer Feet) 
12 174-06793 Kickplate 
13 H952-EA Caster Set (4) 
14 !H957-AA Frame, 19.00 in. (48.26 em) wide, 47.50 in. (120.65 em) 

high, 25.00 in. (63.50 ern) deep 

. / 
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How to Order a Short Size Cabinet Assembly 
Determine if the basic cabinet assembly configuration (H967-BA or H967-BB) 

- will fulfill your requirements by referring to Table 3 and comparing the items 
that comprise them. 

If the basic configuration will satisfy your requirements, you can order the 
completely assembled cabinet by specifying that cabinet assembly number 
(H967-BA or -BB). In addition to the accessories included, optional acces­
sories are available, e.g., short doors, a cabinet table, drawer mounting slides, 
etc. ' 
If the basic configuration will not fulfill your requirements, you can "build 
up" and order a completely assembled cabinet that will suit your specific 
requirements by ordering an H957-AA short size frame and the accessories 
(by specific part numbers) that you require. The frame and the accessories 
that you select will be shipped completely assembled. 

Cabinet Hardware 
Digital Equipment Corporation offers a variety of cabinet hardware which 
can be used on existing system cabinets or installed on the basic standard 
size or short size cabinet configurations. This hardware can also be purchased 
as replacement parts. 

TINNERMAN CLIP NUT AND PHILLIPS PAN HEAD SCREW COLl'ECTION-
90-07786 
This is a bagged collection of fifty 10-32 Tinnerman clip nuts, fifty 10-32 
X %-in. (1.5875-crn) Phillips pan head screws, and fifty size 10 lock washers. 

LATCH-12-09224 
The 12-09224 Latch is· used to secure H950-PA or H950-QA Bezel Cover 
Panels to the front of either the standard size or short size cabinet frame 
(H950-AA or H957-AA). -- . 

THICK LATCH-12-11386 
The 12-11386 Thick Latch is used to secure H950-PA or H950-QA Bezel Cover 
Panels to the ,front of either the standard size or short size cabinet frame 

- (H950-AA or~57-AA). 

SPACER-74-07789 
The 74-07789 Spacer is used to maintain alignment of H950-PA or H950-QA 
Bezel Cover Panels on the front of either the standard size or short size 
cabinet frame (H950<AA or H957-AA). 

KEY-LOCK STRIKE PLATE-74-09819 
The 74-09819 Key-Lock Strike Plate is used on a short size H957-AA Cabinet 
Frame as a strike plate for the key lock on the H957-BA or H957-CA- Full 
Door when an H957-DA or H957-EA Mounting Panel Door Frame is not in­
stalled. The 74-09819 can be mounted on the left vertical cabinet frame rail 
to accommodate a right-hanging full door, or it can be mounted on the right 
vertical rail to accommodate a left-hanging full door_ All the required mount­
ing hardware is supplied with the 74-09819 Key-Lock Strike Plate. 
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CABINET DOOR GROUND STRAP-90-06990 
The 90-06990 Cabinet Door Ground Strap is used to electrically connect the 
cabinet door to the cabinet frame to ensure that the cabinet door is not 
isolated from earth ground. The cabinet door should b~ connected to earth 
ground to prevent operating personnel from electrical shock if a short circuit 
should occur in the logic system. 

The 90-06990 Cabinet Door Ground Strap is a braided-copper bonding 
jumper; it is 4.875 in. (12.383 cm) 100g and has a terminal on each end. 
Each terminal is equipped with a hole sized to accept a No. 10 screw. 

One ground strap terminal should be secured to the cabinet frame, at the 
door hinge side, with a No. 10 screw and nut, and the other terminal should 
be secured to the cabinet door with a No. 10 screw and nut. 

CABINET FRAME GROUND STRAP-90-08887 
The 90-08887 Cabinet Frame Ground Strap is used to electrically connect 
one cabinet frame to another cabinet frarfte to continue the common earth 
ground for the logic system cabinets. 

The 90-08887 Cabinet Frame Ground Str"ap is a braided-copper bonding 
jumper; it is 11.00 in. (27.94 cm) long and has a terminal on each end. 
Each terminal is equipped with a hole sized to fit over an 0.313-in. (0.794-
cm) diameter stud. • 

Each H950-AA and H957~AA Cabinet Frame is equipped with two threaded 
(5/16-18) (copper studs, one on each side, inside the cabinet near the bot­
tom panel. The ground strap should be installed on the threaded copper 
studs of two adjacent cabinet frames and a 5/16-18 nut should be used to 
secure each ground strap terminal. Each cabinet in a logic system should 
be connected to its adjacent cabinets to form a continuous path to an earth 
ground. 

GENERAL PURPOSE LOW PROFILE CABINET 

SPECIFICATIONS 

Dimensions 
Width: 
Depth: 
Height: 

Color: 

23.50 inches (67.77 cm) 
28.06 inches (71.27 cm) 
21.50 inches (54.73 cm) 

Walnut grained top surface, beige side panels, chrome trim 

Mounting Space '-
Width: 17.75 inches (45.08 cm) 
Depth: 24.28 inches (61.67 cm) 
Height: '17.56 inches (44.60 cm) 

The H984-BA (115 VAC) and the H984-BB (230 VAC )are low profile cabinets 
equipped with a walnut grained, Formica covered top surface, and four ball 

, type casters mounted on a supporting frame for ease of pOSitioning on solid 
or carpeted surfaces. The cabinets are-constructed of a beige steel enclosure 
and trimmed in flat black to make them compatible with the decor of the 
modern office or laboratory. 
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Each H984 provicLes mounting space for standard 19 inches (48.26 cm) 
panels or racks at both the front and rear of the unit. Two vertical arigles at 
the front and rear opening of the enclosure contain pre-drilled holes at 
RETMA spacing. The angles can be laterally positioned within the cabinet to 
adjust for mounting units with varying depths. The right side of the steel en­
closure contains ventilation ports to allow adequate cooling of the internal 
components. 

A service leg with caster is located -beneath the center of the unit and 'can 
be easily extended and retracted. The service leg provides stability to the 
cabinet when slide mounted chassis are withdrawn from the front of the cab­
inet. When not in use, the leg retracts into the channel. 

A 115 VAC or 230 VAC power control panel is supplied fwith the cabinet and 
is mounted at the top of the rear .opening of the cabinet. The panel can be 
easily repositioned to accommod~te internal chassis when required_ 

OPTIONAL EQUIPMENT 
Fan Panel Assembly-A fan panel assembly with two enclosed rotary fans is 
available as an option and provides additional cooling for the electrical com­
ponents in the cabinet. The assembly is pre-wired with a cord and male con­
nector which can be inserted into one of the outlets on the power connector 
panel. The fan assembly is available for 115 VAC or 230 VAC. The panel is 
supplied Wfth hardware for mounting. 

Blank Connector Panel-The blank connector panel is designed to com­
pletely enclose the rear opening of the H984 when the blower fan assembly 
option is included. This provides a surface for mounting interface cable con­
nectors or cable openings. The panel is supplied with hardware for mounting. 

Description Part No. 

Low Profile Cabinet (115 VAC) H984-BA 

Low Profile Cabinet (230 VAC) H984-BB 

Optional Hardware 

Blower Fan 115 VAC· 70-12438-0 

------------------------------------~------------230 VAC 

Blank Connector Panel 

A fl.at black, plastic louvered cover panel 1.75 in. 
(4.45 cm) in height used to complete the cover­
ing at the front of the H984. The panel slots allow 
increased air flow through cabinet. 

A light grey blank metal cover panel, 3.5 in. (8.90 
cm) in height used to complete the covering at 
the front of the cabinet. The color is the same 
as PDP-ll/03 front p,anel and H984 cabinet. 

A bracket set that attaches to the rear of the 
H909-C General Purpose logic enclosure and 
PDP-11/04,/34 enclosures when mounting in 
the H984'. 
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H9800-A GENERAL PURPOSE SYSTEMS DESK 
The H9800-A is a low-profile systems desk equipped with a walnut grained 
Formica top and color coordinated so as to fit into the modern office decor. 
The unit is equipped with six ball casters as standard equipment for easy 
positioning on carpeted surfaces. 

The H9800-A is constructed of quality materials including a top constructed 
of 55 lb. particle board with a dark walnut Formica laminate. The "module" 
itself is constructed of 11 and 18 gauge steel with a maximum loading capac­
ity of 400 Ibs. 

The H9800-A consists of a left-mounted tack enclosure offering 21" of usable 
height and 29" of usable depth in a standard 19" RETMA mount format. The 
right side offers knee space, a modesty panel, and a convenient work surface 
ideal for using terminals or typewriters. 

-SPECIFICATIONS 
Dimensions (Overall): 

Module Enclosure 
Mounting Space: 

48" W x 27.6" H x 32" 0 

Standard 19" RETMA width 
21" Usable height 
29" Usable depth (adjustable) 
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MODULE SYSTEM ENCLOSURES AND 
EXPANSION MOUNTING BOXES 
Module -system enclosures are 19-in. (48.26-cm) rack-mountable boxes that 
provide mounting space for system units, module connector blocks, and 
power supplies. They provide enough space to accommo~ate medium-sized 
systems, and offer the convenience. of easy ac-cess to the system for main­
tenance and testing. 

Expansion mounting boxes are designed to house equipment that connects 
to the PDP-II family UNIBUS. The boxes fit standard 19-in racks, and are 
suitable for memory, peripheral controllers, and standard or custom options. 
The several versions available offer great flexibility in layout plus easy access 
for maintenance and testing. 

The following table summarizes the enclosures, expansion boxes, and asso­
ciated hardware. Some of these are described in this section, and the rest 
are covered in the DIGITAL HARDWARE/ACCESSORIES Catalog which is 
available from Logic Products Sales Support, Accessories & Supplies Group, 
DIGITAL, Merrimack, NH 03054. 
Part Number 

H909-C 

H909-A 

H909-BA 

BAI1-ES 

BAII-KE, -KF 

K724 

H035 

12-09154 

12-09703 

'12-10945 

Description 

General-purpose logic enclosure with PDP-1l/94-type 
front panel. Qescrmed in this section. . 

General-purpose logic enclosure with blank plastic front 
panel. Described in this section. 

Same as H909-A, but includes H755 power supply and 
BC05H power control. Described in, this section. 

Expansion mounting Box for UNIBUS equipment and 
H720-E Power Supply. Described in this section. 

Expansion mounting box for UNIBUS equipment. Has 
H765 Power System. The -KE is for 115V, and the -KF is 
for 230V. Described in this section. 

Interface shell for simple logic systems. Described in this 
section. 

Vertical system mounting frame that accommodates up 
to six 4-slot or three 9-slot system units. Accepts ex­
tended-length modules; mounts in 19-;n. (48.26-cm) elec­
tronics rack. Described in HARDWARE/ACCESSORIES 
Catalog. ' 

Chassis slides that provide a 22-in. (55.88-cm) extension 
for a chassis mounted in an electronics rack. Non-tilting. 
Described -in HARDWARE/ACCESSORIES Catalog. 

Chassis slides ~hat provide a 22-in: (55.88-cm) extension 
for a ~hassis mounted in an electronics rack. Tilts 90 
degrees up or down. Described in HARDWARE/ ACCES~ 
SORIES Catalog. - . 

Chassis slides that provide a 19-in. (48.26-cm) extension 
for a chassis mounted in an electronics rack. The left side 
of these slides is comprised of two members, one of which 
can be removed (with the chassis remaining in the rack) 
to gain access to modules mounted in an H909 enclosure. 
Non·tilting. Described in HARDWARE/ACCESSORIES Cat­
alog. 
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H909-C General Purpose logic Enclosure 

The H909-C is a general purpose logic box designed to accommodate any 
one of several different standard logic subsystems_ In addition, with the use 
of compatible logic frames and connector blocks, it can house custom con­
figured sub-assemblies. The box features a distinctive front panel that can 
be drilled for lights and switches as desired by the user. A fan is provided 
for cooling capability and ample room is reserved for power supply installa­
tion. 

The box may be used either as a table-top enclosure or it can be rack 
mounted in any standard 19-inch cabinet. A card cage is included in the box 
to provide additional protection and support for the logic modules. 

The H909-C has the capability to mount either one or two of the various/ 
standard four-by-six BBll or DOll type system units or one of the expanded 
nine-by-six slot system units. The frame castings associated with these sys­
tem units, H033 and H034, respectively, can also be bolted in and used with 
the H8XX series of connector blocks for custom logic design requirements. 

The t-f909-C will accommodate various configurations of single, double, quad, 
and hex size modules up to a maximum of nine hex size cards used with the 
appropriate system unit. 

The following system units can be directly mounted in the H909-C without 
any additional hardware_ 

DDVll-B 
H933 Series 
BBll Series 
0011 Series 
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Any DECkit11 
H033 Frame Casting(s) 
H034 Frame Casting 
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The following options are available for the H909-C: 

12-10331-0 

H984-CA 

5" Blower Fan f~r power bay 

Bracket set to mount H909-C in H984 cabinet_ Attach to 
rear. ·Can also be used to mount a PDP-ll/04·or /34"; 

SPECIFICATIONS 

Width: 19)nches' 
Height: 5.25 inches 

Depth: 243,4' inches, 27112 inches including bezel 

Weight: 31 Ibs. 
Mounting space for power'supplies: 5 x 6.25 x 20 inches 

H909-C 

NOTE 
A detailed application note, "Assembling an LSI-
11 Component System with a DDV11-B" de­
scribes the H909-C in depth. Order from Logic 
Products Sales Support, Accessories & Supplies 
Group, DIQITAL, MKI-2/EI3, Merrimack, NH 
03054. 
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H909·A General Purpose logic Box 
The H909-A General Purpose Logic Box is an enclosure designed to accom­
modate custom logic subsystems and power supplies and offer the conveni­
ence of easy access to the system for maintenance and testing. The box can 
be used either as a tabletop logic enclosure or, when equ'ipped with optional 
chassis slides, as a rack mountable unit in any standard 19-inch cabinet. 
Included with the basic chassis is a top cover, side cover, card guideS, 
cooling fan, cable restraints, and a front bezel. 

Additional hardware is available fo further increase the versatility of this 
box: chassis Slides, power supply, and a choice of either a nine-slot system 
unit casting, a nine-slot system unit casting with connector blocks, or a 
nine-slot prewired unit with UNIBUS busing. These latter items utilize DEC 
connector blocks (e.g., H863) which, in turn, accommodate single-height 
through hex· height logic modules. However, the user can mount most any 
type of logic connector block that "TIeets the dimensions of the H909-A. 

Specifications 
Width: 19 in. (48.26 cm) 
Depth: 21 in. (53.34 cm) 
Height: 5.25 in. (13.33 cm) 
Color: Lamp black 

Mounting space available 
for power supply: 

Width -6.25 in. (15.87 cm) 
Depth -16 in. (40.64 cm) 
Height-4.75 in. (12.06 cm) 

Optional Hardware 

Chassis slides 

Required brackets for chassis slides 

Nine-slot casting' 

Nine-slot casting with six H863 and 
/ three H8030 Connector Blocks 

Nine-slot unit with UNIBUS busing> .., 

Power Supply, +5 V @ 7 A (mounts on 
H034 casting, not included) " 

DEC Part No. 

12-10945 

74-09459 (left) 
74-09449 (right) 

H034 

H934-CB 

BBll-B 

H726·B 

H909·BA General Purpose Logic Box' > 

The H909-BA General Purpose Logic Box is the .same as the H909·A except 
that it is equipped with an H755 Power Suppy and BC05H Power Control. 
The H755 provides +15 Vdc @ 2 A, -15 Vdc @ 2 A, and +5 Vdc 
@ 13 A. The BC05H consists of a line cord and circuit breaker. 
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K724 INTERFACE SHELL 

The K724 Interface Shefl provides the connectors and the mechanical sup­
port for self-contained interface modules' K650, K652, and K658. Up to two 
K650, K652, or K658 modules may be installed, with eight module sockets 
remaining for decoding or gating modules. The limit of two DC, Driver mod- \. 
ules is due to the fact that they cannot be reverse(j in their connector 
sockets. 

Convenient wiring channels are obtained between units if they are mounted 
on 12" centers vertically and 6" centers horizontally. This way a total of up 
to 32 input converters and 16 output converters fit in one square foot of 
panel space, along with up to 16 logic modules. 

The K724 provides only logic power and ground connections between all but 
two sockets. It is primarily intended for very simple logic systems or for large 
systems where all input and output logic levels are connected to a separate 
logic unit by connector cables. 

.. 
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EXPANSION MOUNTING BOX - BAII-ES 
I 

The BAll-ES Expansion Mounting Box is a steel enclosure that is designed 
to house up to six four-slot or three nine-slot system units and an H720-E 
Power Supply. The BAll-ES enclosure cO!,1sists of a chassis with brackets for 
mounting the system units and power supply; four side-mounted fans forI 
forced air cooling; a removable top cover; two 12-09703 Tilting Chassis Slides; 
and an H950·QA Cover Panel. Included with the mounting box is an 8.5-ft. 
external I/O UNIBUS flat cable (BCllA-SF) used with PDP-II Systems. An 
Internal power cable is contained within the box; the power cable distributes 
dc power and power signals from the power supply to each of the BBll Sys­
tem Units installed. An access hole at the rear of the box provides clearance 
for the receptacles and controls on the H720-E Power Supply. The BAII-ES 
is 16.75W by 23.25D by IO.50 ItH, excluding the cover panel ~nd slides". 

The BAll-ES can be installed in any electronics cabinet or rack equipped with 
19" mounting rails (front and rear) drilled at standard EIA spacings. The 
BAII-ES attaches to the cabinet frame by the two tilt slides mounted on each 
side of the unit. The tilt slides enable" the unit to be pulled from UTe cabinet 
and tilted to facilitate servicing the system units or power supply. 

SAll-ES 
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BAll·KE 
BAll·KF 

EXPANSION MOUNTING BOX - BAII-KE, BAII-KF 

The BAII-KE and -KF Expansion Mounting Boxes are steel enclosures designed 
to house up to five single system units or the equivalent in a mix of single 
and double system units. Up to 16 hex and 6 quad module circuit boards 
could be accommodated. The H765 power system is included, which supplies 
multiple voltages to the circuit boards and can deliver up to 660 watts dc. 
The BAll-KE is for 115V operation, while the -KF is for 230V. Otherwise, the 
two are identical. 

The BAll-KE and -KF chassis are 17.12"W by 25"0 by 10.44"H with slides 
and power system but without cover panel. They can be installed in any elec­
tronics cabinet or rack equipped with 19" mounting rails (front and rear) 
drilled at sfandard EIA spacings. The units attach to the cabinet frame by 
the two tilt slides (included) which allow horizontal, 45°, and 90 0 positions 
(with front panel facing up). An H950-QA Cover Panel and UNIBUS cable are 
also included. The units are Underwriters Laboratories (UL) listed. 

The H765 Power System contains two fans' which also cool the modules by 
drawing air from front to rear. 'The entire Power System can be swung away 
from the main chassis for maintenance. Power outputs, through individual 
regulator modules are as follows: 

two H744 regulators 
one H745 regulator 
one H745 regulator 

one 54-11086 regulator 

+5V @25A (each) 
-15V@10A 
+20V@ SA 
-5V @ 1A plus the current from 

the +20V output up to 
a total of SA for both 
+15V@ 4A 
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POWER SUPPLrtS, PQWER CONTROLLERS, 
AND STEP·DOWN TRANSFORMERS 

The electrical and mechanical features of a complete line of power supplies, 
power controllers', a step-down transformer, and power supply accessories 
are summarized in the following tables and paragraphs. These items are 
described in detail in the HARDWARE/ACCESSORIES CATALOG published by 
Digital Equipment Corporation. The following three paragraphs and tables 
summarize the power supplies according to their usual use. The fourth 
paragraph and table summarizes the power controllers and a step-down 
transformer. Power supply accessories are summarized in the fifth paragraph 
and table. 

+5 Vdc POSITIVE LOGIC POWER SUPPLIES 
These +5 Vdc positive logic power supplies are designed to provide Vee 
(+5 Vdc) to the integrated circuits mounted on modules used in logic sys­
tems and interfaces. Many small systems and most interfaces comprise 
M-series gating, multiplexing, bus receivers, and bus transmitter modules 
that require only. a Vcc..power supply. The power supplies summarized in this 
table are ideal for these applications because of such features as overvoltage 
and short circuit protection, remote sensing, and input voltage ranges. 
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+5 Vdc positivi Logic pow~r Supplies 

Part No. Input Specs Output Specs Dimensions Features 

H716 120 Vac +5 Vdc @ 4.0 A, 5.25 in. long X 4.125 in. Floating output 
~ 240 Vac 3 % regulation high X 12.00 in. deep Short circuit proof I\) 
w (47-63 Hz) -15 Vdc @ 1.5 A, (13.34 X 10.48 X 30.48 cm) Overvoltage protection for 

5% regulation +5 Vdc output 

H726-B 120/240 Vac . +5 Vdc @ 7.0 A, 16.50 in. long X 2.23 in. Floati ng output 
(47-500 Hz) 1 % regulation high X 6.25 in. deep Short circuit proof 

(41.91 X 5.66 X 15.88 cm) Overvoltage protection 

I" 



SY~M POWER SUPPLIES . 
System power supplies are designed to provide Vee (+ 5 Vdc) and reference 
voltages to an entire system or to a large interface when spare power is not 
available from the system supply. The power supplies summarized in this 
table are ideal for these applications because of their high current output 
capabilities and voltage output ranges. 

System Power Supplies_ 
/ 

Input 
Part No. Specs Output Specs Features 

H720-E 120 Vac, +5 V @ 22 A Input frequency moni-
(BAll-ES 47-63 Hz -15 V @ 10 A tor 

Mounting Box) +8 V (avg) @ 1.5 A Ac and dc low power 
-22 V @ 1.5 A detection 

Overvoltage and over-
current protection 

H720·F 240 Vac Same as H720-E Same as H720-E 
(Same as 47-63 Hz 

H720-E) 
I -

H740-D* 115 Vacl +5 V @ 17 A Ac frequency monitor 
19-in. (48.26 cm) 230 Vac, -15 V @ 5 A Ac and dc low voltaEle 
panel-mounted 47-63 Hz +15 V @ 1.0 A detection 

'" requires a BC05H for 115 Vac_; a BC05J for 230 Vac 

H755 POWER SUPPLY 
The H755 is a versatile system power supply that provides outputs of +5 Vdc 
@ 13 A and ±15 Vdc @ 2 A. In addition, the H755 generates an AC La 
output when the line voltage drops below 10 percent of its specified value; 
a DC La output when dc out is insufficient to supply the load; and an LTC 
line Frequency Signal which is available for time measurement purposes. 

Included on the H755 are a fan and a thermostatic switch on the heat sink 
which provide overheat protection by opening the ac line at 220°F ±5°. 

( 
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SPECIFICATIONS 

+5 Vdc: ,~ 

±15 Vdc: 

4.75 to 5.25 Vdcat 0-13 A 
Overvoltage protection at 7 Vdc maximum (5.7 Vdc mini­
mum) is a crowbar with a fuse. 
Current protection is a ,15 A fuse and a 16 A fold back. 
Regulation-line regulation of 1 % or 50 mV, load regula­
tion of 2% from no load to full load; maximum ripple is 
50 mV Pop. 

±1 % minimum at 2 A. 
Current protection-3 A fuse and foldba"'ck. 
Reg'ulation-.03% and less than 5 mV pop ripple. 
Voltage sensing-remote, two wire per output. 
Full load !?tep change recovery: <50 p.S. 

DC LO, AC LO: Rest state-25 p.A (max) @ 3.5 V 
Asserted-.8 V (max) @ 50 rnA 
Load Impedance-390n in parallel with .001 p.f to +5 V 

Line Frequency This signal is a square wave with a period at line fre­
Signal (LTC): quency, a pulse height of 3.5 V, and a base line at .4 V 

maximum at 16,mA sink current. 
~ 

Mechanical Dimensions 

Length: 163,4 inches (42.54 cm) 

Width: 

Height: 

Signal Sequence 

POWER ON/OFF 

+5 V OUTPUT 

DC LO L 

J 

AC LO L 

4 % inches (12.26 cm) 

5 1,4 inches (13.33 cm) 

103-127 VAC 

+5V 

/ 
+3.SV 

I 
+3.5 V 

~I ~!,';~I-
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Related Products 

DEC Part No. 

BC05H·6 
BC05J·6 

H909·A 

"12·09351·15 

12·09378·01 

Function' 

Provides 115 Vac input to an H755; six·foot power cord 

F?rovides 230 Vac input to an H755; six·foot power cord 

Logic enclosure; accommodates an H755 supply and 
other logic. 

Cable Connector Housing (male); connects to DC out· 
put receptacle (J9) 

Pins for connector housing 12·09351·15 

The above products are described elsewhere in this section. 

H755 
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POWER CONTROLLER AND STEP-DOWN TRANSFORMER 
A power controller and a power transformer are summarized in this- table. 
The power controller is ideal-for distributing ac power within a system; the 
power transformer is ideal for stepping down commercial power to "115 Vac 
for use within a system. 

-. 
Power Controllers and Step-Down Transformer 

Part 
No. Input Specs Output Specs Features 

861-A 90-130 Vac,2 phase, 90-130 Vac at 12 A Local or remote con-
16 A/pole (each ac outlet) trol 

Four switched, dual 
receptacles 

861-8 "-180·270 Vac, single 180-270 Vac at 12 A Two unswitched, dual 
phase, 16 A/pole (each ac outlet) receptacles 

861-C 90-130 Vac, single 90-130 Vac at 12 A 19-in. (48.26-cm) 
phase, 24 A/ pole (each ac outlet) mounti ng-rail 

mounted 

861-0 90-130 Vac, three 90-130 Vac at 12 A 19-in. mounting-rail 
'~1>f1ase, 24A mounted 

86l-E 

HJ22 

Part No. 

BC05H-6 

BC05J-6 

H322 

180-270 Vac, three· 180-270 Vac at 12 A 19-in. mounting-rail 
phase, 24A mounted 

115; 189, 200 217, 115 Vac at 4.0 A 19-in. (48.26-cm) 
230,245 Vac panel-mounted 

Power Supply Accessories 

Use 

Line set designed to connect 115 
Vac input to Power Supply H740-0 

Line set designed to connect 230 
Vac inp~t to Power Supply H740-0 

Distribution panel designed to pro­
vide general-purpose signal, power, 
and ground distribution from one or 
more devices to one or more 
devices. 
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Specifications 

115 Vac 
6-ft. O.:.8-m) power cord 

230 
6-ft. (1.8-m) power cord 

Fits 19-in. (48.26-cm) rack. 
Two 40-pin H854 and two 
9-pin 12-09350-09 connec­
tors and nine 10-screw ter­
minal strip~. 



NINETEEN-INCH (48.26-cm) ELECTRONICS RACK 
MOUNTING PANELS 
Mounting panels are designed to provide mounting space for module con­
nector blocks and are usually used to expand a logic system. They are de­
signed to mount in'standard 19-in. (48.26-cm) electronics racks or cabinets. 

One (H020) of these mounting panels is a bare frame for mounting module 
connector blocks, some (H91l-J, H91l-K, H91l-R, H91l-S, K943-R, and ' 
K943-S) are equipped with connector blocks and are prebused for power and 
ground, others (H916 and H917) are equipped with connector blocks and a 
power supply and are prebused for power and ground, and one (H914) is a 
frame that is equipped with connector blocks but is not bused or wired for 
power or ground. 

The following table summarizes the mounting panels; individual detailed de­
scriptions of these mounting panels are 'contained in the HARDWAREI AC­
CESSORIES CATALOG published by Digital Equipment Corporation. 

\ ! 

. ,. 
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Part Number 

H020 

H911-J 

H911-K 

H911-S 

H914 

H916 

K943-FP 

K943-WP 

19-1n. Reek Meunting Panels 

Description 

Bla'nk mounting panel that accommodates eight connector 
blocks; mounts in a standard 19-in. (48.26-cm) electronics 
rack. 

H020 equipped with eight H803 connector blocks to ac­
commodate 64 single-height or 32 double-height, standard­
length modules; bused for power and ground. 

Same as H911-J except wired and bused for power and 
ground. 

Same as H911-K except accommodates extended-length 
modules. ~ 

H020 equipped with eight H808 connector blocks to ac­
commodate 32 single-height or 16 double-height, standard­
length modules_ 

H020 equipped with an 'H716 Power Supply and six H803 
connector blocks to accommodate 48 single-height or 24 
double-height, standard-length modules; bused for power 
and ground. 

H020 equipped with eight' H800F connector blocks to ac­
commodate 64 single-height or 32 double-height modules 
with contact fingers on only one side; bused for power and 
ground. Connector blocks ~quipped with solder-fork pins­
for 24 AWG wire. (Formerly designated K943-R.) 

Same as K943-FP except equipped with eight H800W con­
nector bloCkS that have wire wrap pins for 24 AWG wire. 
(Formerly deSignated K943-S.) 
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Typical System L!nit Mounted On Casting Plate. 

H9271 FOUR-BY-FOUR SLOT SYSTEM UNIT 
The H927I is a general purpose, four wide:by-quad height system unit 

, mounted within an jntegral card cage assembly. Physically, the H927I is 
identical to the H9270 LSI-l1 backplane/card·' cage assembly with the excep­
tion that the LSI-II etched board bus structure and power connector are 
omitted. This leaves the H927I free to be used as a general purpose system 
unit for non-standard LSI-l1 configurations or for virtually any other applica­
tion requiring a compact, easily mountable logic rack. The system unit is 
manufactured and machined in such a way as to facilitate mounting in any 
plane or axes. 

The H927I consists of two H863 slotted connector blocks placed end to end 
for the mounting of four quad height, eight double height, or sixteen single 
height modules or any combination of the above totaling sixteen single slots_ 
The blocks are mounted within a recta'ngular steel frame allowing easy access 
to the pin side of the blocks for wire wrapping, and the card cage surrounds 
the module insertion side of the logic rack. 
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H9271 

NINE-SLOT SYSTEM UNITS 
Nine-slot system units, like four-slot system units, are designed to provide 
mounting sockets (slots) for logic system modules. They, too, are designed 
to mount in the various module system enclosures offered by Digital Equip­
ment Corporation. Nine-slot system units accept up to six four-slot and 
three one·slot module connector blocks mounted in three groups (one four­
slot, one one-slot, and one four-slot module) mounted end-to-end. Since 
each of the module connector blocks used with these system units has two 
rows of slots, a fully complemented nine-slot system unit provides mounting 
facilities for 54 single-height, 27 double·height, or nine quad-height and 16 
single- (or eight double-) height modules. 

The" following table summarizes three nine·slot system units; individual de­
scriptions of these system units are contained in the HARDWARE/ ACCES­
SORIES CATALOG published by Digital Equipment Corporation. Descriptions 
for the new LSI-ll compatible system -unit and the DDll-D UNIBUS system 
unit follow this table. 
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Part Number 

BBll-B 

H034 

H934-CB 

" Nine-Slot System Units 

Description 

H034 equipped with six H863 and three H8030 connector 
bloc~s to accommodate 54 single-height modules, 27 
double-height modules, or nine quad-height and eight 
double- (or 16 single-) height modules; prewired for UNI­
BUS, power, and ground. Used for general UNIBUS inter­
facing. 

Blank nine-slot system, unit that can accommodate six 
H863 and three H8030 connector blocks; mounts in vari­
ous module system enclosures. 

Same as BBll-B except not prewired for UNIBUS, power, 
or ground. 

DDVII-B NINE-BY-SIX SLOT LSI-II SYSTEM UNIT 

DDVII-B 

The DDVll-B is an expanded version of the standard LSI-ll backplane for 
use when either more dedicated LSI-ll compatible logic space or non-LSI-ll 
compatible space for various other special purpose logic modules or both 
is required. A nine-by-four slot section (36 individual module slots) of this 
system unit is prebused specifically for LSI-II bus signal, power and ground 
connections. The remaining nine-by-two slot section (18 slots) is provided 
with +5 Vdc and-12 Vdc power connections only; this leaves the remain­
ing pins free for use with any special logic modules to be used in conjunc­
tion with the LSI-ll family of modules arid bus requirements . 
. /" 
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Physically, the DDVll·B consists of an H034 system unit mounting frame, 
six H863 and three H8030 connector blocks, and the etched board bus 
structure necessary for signal routing. The etched board completely overlays 
the entire pin side of all connector blocks and. is recessed sufficiently to 
allow wire wrapping on those same pins with 30 AWG wire. Detailed descrip· 
tions of the fr.:.ame and connector blocks are found in their respective sec· 
tions of this Handbook and in the Hardware/ Accessories Catalog. 

An optional card cage, type H0341, is also available to provide protection· 
against physical damage to modules and to serve as a logic card guide. This 
card cage completely surrounds the slot side of the system unit and is shown 
in the photograph. 

A. module slot assignment diagram is detailed jn Figure 1 as viewed from 
the slot or module insertion side of the system unU. 

DDVl1·B with H0341 Card Ass'y. 

Rows E and F contain the 18 user-defined slots with power and ground con· 
nections provided. 

Rows A, B; C, and D are dedicated to the LSI·l1 bus. Any module meeting 
the LSI·l1 bus specifications may be used in this portion of the DDVll-B. 
Slot number 1 in Rows A, B, C, and D is reserved for the LSI·Il processor 
module. The position numbers indicate the bus grant wiring scheme with 
respect to the processor module. The bus grant signals propagate through 
the slot locations in the position order shown in Figure I until they reach 
the requesting device. Any blank slots must be jumpered to provide bus 
grant signal continuity or it is recommended that unused locations occur 
only in the highest position numbered locations. 

Bus Terminator-An additional 120 ohms of termination is required after 
six unit loads on each bus line as shown. 
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PROCESSOR TERM 

The TEV11 module provides the necessary 120 ohm bus terminators and 
should be installed into the next unused slot after the last module or into 
slot 9, row card C and D to maintain proper bus termination. ,.. 

The backplane pin assignments of the DDVll·B are listed on Table 1. 

If a system enclosure is required for the DDV11-D4- an H909-C enclosure is 
available. and was specifically designed for mounting the DDVll·B. The sys­
tem unit has topped mounting holes to facilitate installation in the H909-C 
enclosure. The H909-C is described in this handbook and has space allocated 
for the installation of a power source. 

/ 
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Table 1. DDVII-B Backplane Pin Assignments 

SIDE 2 1 2 r 1 2 1 2 1 
4 

'ROW A&C A&C B&O B&O E E F F 

A +5 BSPARE 1 +5 BOCOK H +5 BLANK +5 BLANK 

B -12 BSPARE 2 \ -12 BPOKH -12 BLANK -12 BLANK 

C GNO BAD 16 GNO SSPARE 4 GNO BLANK GNO BLANK 

0 +12 BAD 17 +12 SSPARE 5 BLANK BLANK BLANK BLANK 

E BOOUT L '. SSPARE 1 BOAL 2 L SSPARE 6 BLANK BLANK BLANK BLANK 

F BRPLY L SSPARE 2' BOAL 3 L SSPARE 7 BLANK BLANK BLANK BLANK 

H BOIN L SSPARE 3 BOAL4 L SSPARE 8 BLANK BLANK BLANK BLANK 
~ 

J BSYNC L GNO BOAL 5 L GNO BLANK BLANK BLANK BLANK w 
00 

K BWTBT L MSPARE A BOAL 6 L MSPARE B BLANK BLANK i BLANK BLANK 

L BIRQ L MSPARE A BOAL 7 L MSPARE B BLANK BLANK BLANK 'BLANK 

M BIAK I L GNO BOAL8 L GNO BLANK BLANK BLANK BLANK 
N BIAK 0 L BOMR L BOAL 9 L BSACK L BLANK BLANK BLANK 'BLANK 
P BBS7 L BHALT L BOAL 10 L BSPARE 6 BLANK ~BLANK BLANK BLANK 
R BOMGIL BREFL BOAt 11 L BEVNT L BLANK BLANK BLANK BLANK 

S BOMG 0 L PSPARE 3 BOAL 12 L PSPARE 4 BLANK BLANK BLANK BLANK 
T BINIT L GNO BOAL 13 L GNO BLANK BLANK BLANK BLANK 
U BOAL 0 L PSPARE 1 BOAL 14 L PSPARE 2 BLANK BLANK BLANK BLANK 
V BOAL 1 L +58 BOAL 15 L +5 BLANK BLANK BLANK BLANK 



MODULE CONNECTOR BLOCKS 
Digital Equipment Corporation offers a variety of module connector blocks 
to suit the requirements of almost any logic system. Most M-series systems 
use H803, 30 AWG, wire wrap blocks for modules with contact fingers on 
both sides. However, a system requiring 24 AWG interconnections, or using 
a large number of type 913 Patch Cords, might use H80S Connector Blocks 
because of the wider spacing of the connector pins. A system using K-series 
and certain A-series modules (Le., contact fingers on only one side) can 
use H800 Connector Blocks. Connector blocks with slotted ends should 
generally be used in systems where the modules are quad height or larger. 
The following table summarizes the module connector blocks; individual de­
tailed descriptions of these module connector blocks are contained in the 
HARDWARE/ACCESSORIES CATALOG published by Digital Equipment Cor-

• poration. 
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BLANK MODULE BOARDS 
Blank module boards provide a convenient method of breadboarding (mount­
ing)' experimental or prototype circuits, and they provide a low-cost method 
oj producing limited runs of production modules with special circuitry. 
They are completely compatible with the standard module mounting blocks 
summarized elsewhere in this publication .and described, in detail in the 
HARDWARE! ACCESSORIES CATALOG published by Digital Equipment Cor­
poration. These glass epoxy, blank module boards have etched and gold­
plated contact fingers and all have handles attached. The attached handles 
are stamped with their Digital Equipment Corporation identification number 
("part number). The handles on copper-clad boards are attached with reusable 
nylon hardware. Blank handle 937, described elsewhere in this publication, 
is available; this blank handle can be user-titled and is, therefore, particularly 
useful for identifying user-etched, copper-clad module boards- for limited 
production runs. 

Blank module boards are available in three basic forms: plain, p~rforated, 
and copper-clad. The following table lists and describes the blank module 
boards that are available. / 

Plain- blank module boards provide complete flexibility in the placement of 
components since they are not perforated (predrilled), and they permit easy 
changes to the circuitry since etching is not required. Component connections 
are made via hook-up wire. Plain blank boards are, therefore, ideal for ex­
perimental' or prototype modules because they permit easy changes to the 
Circuitry and nearly unlimited- component placement, and yet they provide 
stability and security for the circuits and components. All sizes are available, 
and all have etched and gold-plated contact fingers. 

Perforated blank module boards provide nearly the same advantage as plain 
blank module boards except they are predrilled with 0.052-in. (0.132-cm) 
diameter holes spaced 0.1 in. (0.254 cm) center-to-center horizontally and 
vertically. This eliminates the need for user drilling and only Slightly reduces 
the choices of component placement. 1\11 sizes are available, and all have 
etched and gold-plated contact fingers. 

Copper-clad blank module boarqs provide a method of producing limited runs 
of modules with special circuitry and components. A complete selection of 
copper-clad blank module boards is available: some may be user-etched on 
both sides and others may be user-etched on one side. All sizes are available, 
and all have et~hed and gold-plated contact fingers. 

These blank module boards are described in the following table; each of 
these blank module boards is described in detail in the HARDWARE/ ACCES­
SORIES CATALOG. 
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Part No. 

W939 

W970 

W971 

W972 

W9720 

W9721 

W9722 

W973 

W974 

W975 

Blank Module Boards 

Contact 
Type Fingers Size 

Plain 

Plain 

Plain 

Copper· 
clad 

Copper· 
clad-

Copper· 
clad 

36 

36 

72 

36 

36 

72 

Copper· 144 
clad 

Copper· 72 
clad 

Perforated 36 

" 

Perforated 72 

Single· 
height, 
extended 
length 

Single· 
height, 
standard 
length-

Double· 
height, 
standard 
length 

Single· 
height, 
standard 
length 

Single· 
height, 
extended 
rength 

Double­
height, -
extended 
length 

Quad­
height, 
extended 
length 

Double­
height,­
standard 
length 

Single­
height, 
standard 
length 

Double· 
height, 
standard 
length 
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Description 

Bare board with 36 feed· 
through eyelets. 
Printed circuit etching from 
the eyelets to the' contact fin­
gers. 

Bare board with 36 plated­
through holes in the printed 
circuit etching to the contact 
fingers. -

Same as W970 except double­
height and has 72 plated­
through holes and two han­
dles. 

Coppef-clad on both Sides. 

Same as W972 except ex­
tended length. 

Same as W9720 except dou· 
__ ble-height and has -two at­

tached handles. 

Same as W9720 except quad~ 
height and has four attached 
handles. 

Same as W972 except double­
height. 

Perforated board, with - 36 
plated-through holes in the 
printed circuit etching to the 
COFttact fingers. 

Same as W974 except double­
height and has 72 - plated­
through holes and two han­
dles. 



Blank Module Boards (Cont) 

Contact 
Part No. Type Fingers Size Description 

W990 Plain 18 Single- Bare board with 18 split·lug 
height, terminals. Printed circuit etch· 
standard ing from the split-lugs to the 
len~ contact fingers. This board 

has contact fingers on one 
side only. 

W991 Plain 36 Double· Same as W990 except double· 
.height, height and has 36 split·lug 
standard terminals and two handles. 

. length 

W992 Copper· 18 Single-' Same as W9A;. except copper-
clad height, clad on one side only and has 

standard contact fingers on one side 
length only. 

W993 Copper- 36 Double· Same as W973 except copper-
clad height, clad on one side only and has 

standard contact fingers on one side 
length ()nly. 

W998 Perforated 18 Single- Same as W974 except has 18 
height, plated-through holes and has 
standard contact fingers on one side 
length only. ' 

W999 Perforated 36 Double- Same as W975 except has 36 
height, plated-through holes and has 
standard contact fingers on one side 
length only. 

COLLAGE MODULE BOARDS 
Collage module boards provide a convenient, low-cost method of prodUCing 
prototype or limited runs of production modules with special Circuitry that 
uses 14- or 16-pin dual-in-line package (DIP) integrated circuits (ICs), with 
or without wire wrap sockets and/or solder sockets. Collage module boards 
are completely compatible with the standard module mounting blocks sum­
marized elsewhere in this publication and described in detail in the HARD­
WARE/ACCESSORIES CATALOG published by Digital Equipment Corporation. 
These glass epoxy modules have +5 Vdc power and ground bused (printed 
circuit etch tracks) to plated-through holes at each Ie location to facilitate 
connection of Vee and ground to the appropriate IC pin. 

These collage module boards are described in the following table; each of 
these collage module boards is described in detail in the HARDWARE/ ACCES­
SORIES CATALOG. 
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Collage Module Boards 

Contact 
Part No. Fingers Size 

W968 144 Quad-height, 
extended length 

W969 72 Double-height, 
-extended length 

W979 72 Double-height, 
standard length 

MODULE EXTENDER BOARDS __ 

Description 

Accommodates up to seventy-two 14-
or 16-pin DIP les with or without wire 
wrap sockets and/or solder sockets. 

Same as W968 except accommodates 
361es. 

Same as W968 except accommodates 
18 les. 

Module extender boards are usually used to extend system modules for test 
and/or maintenance. Module extender boards permit access to the system 
module circuits and components without breaking the electrical connections 
between the system module and the backplane or mounting panel wiring. 
Extended length module extender boards should be used when the system 
comprises extended length system modules. Double~height and quad-height 
module extender boards should be used when the system module to be ex­
tended is. double or quad-- high; however, two single-height module extender 
boards could be used to extend a double-height system module, or two 
double-height (or four single-height) module extender boards could be used 
to extend a quad-height system module. The following table describes the 
module extender boards. The board contact fingers connect directly to the 
connector socket pins on a 1:1 basis except as noted in the "Description" 
column of the table. 
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Part No. 

W900 

W980 

W982 

W983 

W984 

W987 

Contact 
Fingers 

72 

18 

36 

72 

72 

144 

Module Extender Boards 

Size 
;, 

Double· 
height, 
extended 
length 

Single· 
height, 
standard 
length 

Single· 
height, 
standard 
length 

Double~ 
height, 
standard 
length 

Double· 
height, 
extended 
length 

Quad· 
height, 
extended 
length 

Description 

Used in systems comprising extended length 
modules to extend a double·height,72~pin 
module with +5 Vdc power at contact fin~ 
gers AA2 and BA2 and with ground at. cori­
tact fingers AC2, BC2, AT1, and BTl, i.e., 
most double·height M:series modules. This 
is a multilayer module: layer 2 is the ground 
plane an'd layer 3 is the +5 Vdc ,power 
plane. 

Used in systems comprising standard length 
modules to extend a single-height, IS-pin 
(one side only) module, Le., most A·, K-, 
and W·series modules. None of the contact 
fingers are interconnected. . 

Used in systems comprising standard length 
modules to extend a si ngle·height, 36·pin 
module, i.e., single·height M-series modules. 
None of the contact fingers are intercon­
nected. 

Used in systems comprising standard length 
modules to extend a double· height, 72-pin 
module, i.e., double·height M·series mod­
ules. None of the contact fingers are inter­
connected. 

The same as W983 except the W984 is an 
extended length module extender board and 
should be used to extend a system module 
located beside one, or between two, ex· 
tended length modules. 

The same as W984 except the W987 is a 
quad-height module extender board and 
should be used to extend quad· height (144-
pin) modules. 

WIRE WRAPPABLE MODULE BOARDS 
Wire wrappable modules provide a convenient, low·cost method of producing 
prototype or limited runs of production modules with special circuitry that 
utilizes, mainly, dual-in-line package (DIP) integrated c;ircuits (lCs). They 
are completely compatible with the standard module mounting blocks sum· 
marized elsewhere in this production and described in detail in the HARD­
WARE/ACCESSORIES CATALOG published by Digital Equipment Corporation. 
This section describe'; the new additions to the wire wrap line: the W9500 
series and the W9301 and W9302 modules. Further information regarding 
these new items can be obtained by contacting logic Products Sales Support. 
Accessories & SuppUes Group, DIGITAL, Merrimack, NH 03054. 
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In addition, a brief overview of DIGITAL's tra- , 
ditional wire wrappable modules is provided. These earlier boards are de­
scribed in detail in the Hardware! Accessories Catalog published by DIGITAL. 

W9500 SERIES .' 
WIRE WRAPPABLE MODULES 

QESCRIPTION 
The W9500 series of wire wrappable modules enable a user to easily configure 
special interface logic for the-LSI-ll computer systems and small peripheral 
controner (SPC) logic for the PDp·ll computer system. In addition, these 
modules are suitable for any system requirements and consists of double, 
quad, and hex height sizes. Each module is available with or without pre­
mounted Dual-ln·Line packages (DIP) low profile socket_ 

• The ten module types included in the W9500 series are listed with a d~crip-
tion and preassigned power and ground pin connections in Table 1. Refer to 
the General Information section of this handbook for detailed information 
relating to module size dimension and edge connector pin coding. 

The W9500 Series modules will accept a variety of IC package types and dis­
crete components. The printed circuit on each board connects the appropriate 
edge connector pins to the Vcc plane on side 1 of the board and the ground 
plane (GND) on side 2. The remaining edge connector pins terminate to a 
double row of wire wrap pins for user designated functions. Each of the 
modules also Lncludes a 40 pin male· cable connector to allow an interface 
cable to be attached to the module logic. The pins of the cable connector 
ar~ also terminated to a double row of wire-wrap pins. The quad and hex 
height modules are provided with a space where a 40 pin cable connector 
(labelled J·2) can be. inserted by the user. When a connector is not required, 
additional Ie packages can be installed. Each board contains insulated stand­
offs. to maintain the required clearance between adjacent modules and prevent 
shorting of wire wrap pins. 

The wire wrap pins and components are mounted on side 1 of each module. 
Rows of predrilled holes accept IC packages with pin spaCings of 0.3 in. 
(0.76 cm) 0.4 in. (1.01 cm) and 0.6 in. (1.52 cm). Universal areas on the 
W9500 series ITl{)dules are the areas which accept IC packages with standard 
pin spacings. These areas have four rows of predrilled /holes spaced at 0.3, 
0.4, and 0.6 inches. The W950b hex height module also contains three areas 
which can ~ept IC packages with 0.3 and 0.4 inch spacing. 

'. 
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Table 1 W9500 Series Modules 

Module Type Description _ 

W9500 Hex height, extended length, single 
width module with extractor bracket. 
No DIP sockets included. One 40 pin 
male cable connector mounted on 
board and space for additional 40 
pin connector provided. 

W9503 

W9501 

W9504 

W9502 

W9505 

W9511 

W9514 

W9512 

W9515 

Same as W9500 except with 84 pre­
mounted, DIP sockets. 

Quad height, extended length, single 
width module with flip chip handles. 
No DIP sockets included. One 40 pin 
male cable connector premounted 
on board and space for additional 40 
pin connector provided. 

Same as W9501 except with 54 DIP 
sockets premounted. 

Double height, extended length, 
single width module with flip chip 
handles. No DIP sockets included. 
OnE! 40 pin male cable connector 
premounted on board. 

Same as W9502 except with 24 pre­
mounted DIP sockets. 

Quad height, extended length, single 
width module with extractor handle. 
No DIP sockets included. One 40 pin 
male cable connector premounted 
on board and space for additional 40 
pin connector provided. ' 

Same as W9511 except with 58 pre­
mounted DIP sockets. 

Double height, extended length, 
single widVl module with flip chip 
handle. No DIP sockets included. 
One 40 pin male connector pre­
mounted on board. 

Same as W9512 except with 25 pte­
mounted DIP sockets. 
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Power & Ground 
Connections 

Vcc-AA2, BA2; CA2 
DA2, EA2, FA2 

GND-ATI, BTl, CTI 
DTI, ETI, FTI, AC2 
BC2, CC2, DC2, EC2, 
FC2 
Same as W9500 

\ 

Vcc-AA2, BA2, CA2, 
DA2 
GND-ATI, BTI,CTI, 
DTI, AC2, BC2, CC2, 
DC2 

Same as W9501 

Vcc-AA2, BA2 

GND-ATI, BTl,'AC2, 
BC2 

It, 

S.me as W9502 " 

Vcc~AA2, BAl, '.CA2, 
DA2 

GND-ATl; BTI,CTI, 
OT1, AC2, BC2, CC2, 
DC2 
Same as W9511 

Vcc-AA2, BA2 

GND-ATl, BTl, AC2, 
BC2 -

Same as W9512 



LSI-11 Compatible Modules 
The LSI·l1 compdtihTe modules consist of quad height and double height· 
modules. Two LSI·ll compatible modules are avaflable without DIP sockets. 
The total IC compliment of 14 or 16 pin DIPS th.at can be installed are listed 
on Tabre 2. This table allows one pair of holes between each IC package for 
mounting additional decoupling capacitors. 

Table 2 LSI·II Compatible Modules (no sockets) 

IC Capacity (Total) 
Module Type 

14 Pin 16 Pin 24 Pin 40 Pin 

W9511 72 61 5 3 
W9512 32 27 5 3 

Two LSI·l1 compatible modules are available with premounted 16 pin DIP 
sockets. One pair at holes is provided between each DIP socket for mounting 
additional decoupling capaCitors. The total number of sockets mounted on 
the board is listed on Table 3. 

- Table 3 

Module Type 16 Pin: DIP Sockets 

W9514 58 

it 
W9515 25 

SPC Compatible Modules 
The sma" peripheral controller (SPC) compatible modules consist of a hex 
height, quad height and double height boards. 

Three boards are available without DIP sockets. 

The total IC compliment of 14 or 16 pin DIP's is listed on Table· 4. This table 
allows one pair of holes for mounting additional decoupling capacitors be· 
tween each IC package. 

Table 4 SPC Compatible Modules '(no sockets) 

IC Capacity (Total) 
Module Type 

14 Pin 16 Pin 24 Pi·n 40 Pin 

W9500 128 114 10 6 
W9501- 72 61 5 3 
W9502 40 I 38 5 3 

Three boards are available with premounted 16 pin DIP sockets. The total 
number of sockets mounted on the modules is listed on Table 5. 

One pair of holes is allowed betweeh each DIP socket and can be used to 
mount additional decoupling capacitors. 
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Table 5 SPC Compatible Modules (16 pin sockets) 

Module Type 16 Pin DIP Sockets 

W9503 84 
W9504 

) 

54 
W9505 24 
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W9301 HI·DENSITY 
WIRE WRAPPABLE MODULE 

W9301 

DESCRIPTION 

The W9301 is a quad height, extended length, double wide, wire wrappable 
module suitable for user designed logic interface applications. The module 
accepts a variety of dual-in-line (DIP) integrated circuits (IC's) or discrete' 
components which can be mounted to the module without the use of solder. 
The component or IC leads insert into specially designed socket terminals 
which have' a wire wrap pin on the opposite end. The electrical interconnec­
tion of the wire wrap pins can be performed manually or by using automated 
wire wrapping techniques. 

The W9301 board has four rows of 36 gold-plated contacts (18 contacts on 
each side of each row)_ Each contact is connected to a wire wrap pin by the 
board etch_ A ground plane is etched on side 1 of the module and power 
(Vcc) plane is etched on side 2_ Contact pin A2 of each of the four rows di­
rectly connects to the power plane, and contact pins C2 and Tl directly con­
nect to the ground plane. 

A total of 68 decoupling capacitors are provided premounted between Vcc and 
GND at each main IC location. The module occupies 2 slots of a standard 
DIGITAL system unit. 
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A 40 pin connector is mounted at the edge of the module to facilitate the at­
tachment of a device cable assembly_ 

Wire Wrap Terminals 
All wire-wrap terminals on side 2 of the module are located on a grid of 0.1 
in. (0.254 cm) spacing to facilitate automatic point-to-point wire wrapplj:Jg 
equipment. The connections to the pins are made using #30 gauge solid 
conductor insulated wire. 

Total IC Complement 
Up to 79 IC equivalents (14- or 16-pill DIP) can be mounted on the module. 
Areas are provided on the board for mounting DIP's with a center spacing of 
0.3 in. (0.78 cm) 0.4 in. (1.0 cm) or 0.6 in. (1.5 cm). Table 1 lists the ac· 
ceptable IC types and pin spacing. 

./ 

i Table 1 W9301 Ie TYPES 

Total Pins Center Spacing (in.) 

1~ } 16 ___________ 0.3 

18 
20 
22 ____________ 0.4 

~: 1 0.6 
40 r 

The W9301 module has three pin configuration areas assigned to 16·pin, 24 
and 40 pin IC's. The 16 pin area consists of three rows of socket terminals 
and will accept a total of 47 IC's of the 8, 14, or 16 pin type and having a 
lead spacing of 0.3 in. The 24 pin area will accept a total of 10 IC's with up 
to 24 pins per IC, and having a lead spacing of 0.3, 0.4, or 0.6 in. The 40 pin 
area will accept a total of 11 IC's with up to 40 leads per IC and having a lead 
spacing of 0.6 in. or a total of 22 IC's with up to 16 leads per IC and having 

, a lead spacing of 0.3 in. 
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W9302 HI-DENSITY 
WIRE WRAPPABLE MODULE 

W9302 

DESCRIPTION 
The W9302 is a hex height, extended length, double wide, wire wrappable 
module suitable for user designed logic interface applications. The module 
accepts a variety of dual-in-line (DIP) integrated circuits (IC's) or discrete 
components which can be mounted to the module without the use of solder. 
The component or IC leads insert into specially designed socket terminals 
which have a wire wrap pin on the opposite end. The electrical interconnec­
tion of the wire wrap pins can be performed manually or by using automated 
wire wrapping techniques. 

The W9302 board has six rows of 36 gold-plated contacts (18 contacts on 
each side of each row). Each ,contact is connected to a wire wrap pin by the 
board etch. A ground plane is etched on side 1 of the module and power (Vcc) 
plane is etched on side 2. Contact pin A2 of each of the six rows directly con­
nects to the power plane, and contact pins C2 and Tl directly connect to the 
ground plane. ' 

A total of 97 decoupling capacitors are provided premounted between Vcc 
and GND at each main IC location. The module occupies two slots in a stan­
dard DIGITAL system unit. 
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Two 40 pin connectors are mounted at the edge of the module to facilitate 
the attachment of device cable assemblies. 

Wire Wrap Terminals 
All wire wrap terminals on side 2 of the module are located on a grid of 0.1 in. 
(0.254 cm) spacing to facilitate automatic point-to·point wire wrapping equip­
ment. The connections, to the pins are made using #30 gauge solid con­
ductor insulated wire. 

Total IC Complement 
Up to 114 IC equivalents (14· or 16-pin DIP's) can be mounted on the module. 
Areas are provided on the board for mounting DIP's with a center spacing of 
0.3 in. (0.78 cm) 0.4 in. (1.0 cm) or 0.6 in. (1.5 cm). Table 1 lists the ac· 
ceptable IC types and pin spacing. 

Table 1 

Total Pins 

W9302 IC TYPES 

Center Spacing (in_> 

1: } 16 ______________________ ~0.3 

18 
20 
22 _____________ ~O.4 

28 __________ ~O.6 24 } 

40 

The W9302 module has three pin configuration areas assigned to 16-pin, 24-
pin and 40-pin IC's. The 16 pin area consists of three rows of socket terminals 
and will accept a total of 65 IC's of the 8, 14, or 16 pin type and having a 
lead spacing of 0.3 in. The 24 pin area will accept a total of 15 IC's' with up 
to 24 pins per IC, and having a lead spacing of 0.3, 0.4, or 0.6 in_ The 40.pin 
area will accept a total of 17 IC's with up to 40 leads per IC and having a lead 
spacing of 0.6 in. or a total of 34 IC's with up to 16 leads per IC t!'~, having 
a lead spacing of 0.3 in. . : \ 
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Part No. 

W940 

W941 

W942 

W943 

W950 
I 
~ 

W951 

W952 

W953 

Wire Wrappable Modules 

Contact 
Fingers Size 

144 Quad-
height, 
extended 
length 

72 Double-
height, 
extended 
length 

144 Quad-
height, 
extended 
length 

72 Double-
height, 
extended 
length 

144 Quad~ 
height, 
extended 
length 

72 Double-
height, 
extended 
length 

144 Quad-
height, -
extended 

, length 

72 Double-
height, . 
extended 
length 

Description 

Accommodates up to fifty 14- or 16-pin 
DIP ICs with or without sockets. (Sockets 
not included.) 

Same as W940 except accommodates up 
to twenty-five 14- or 16-pin DIP ICs with 
or without sockets. (Sockets not in­
cluded.) 

Same as W940 except equipped with 50 
low-profile, I6-pin DIP IC sockets. 

Same as W941 except equipped with 25 
low-profile, 16-pin DIP IC sockets. 

Accommodates up to thirty. 14- or 16-pin 
DIP ICs and up to eight 24-pin DIP ICs 
with or without sockets. (Sockets not 
included.) 

Same as W950 e"'Ccept accommodates up 
to fifteen 14- or I6-pin DIP ICs and up to 
four 24-pin DIP ICs with or without sock­
ets. (Sockets not included.) The four 
24-pin locations can also accommodate 
four 14- or 16-pin ICs instead" of the 
24-pin ICs. 

Same as W950 except equipped with 30 
low-profile, 16-pin DIP IC sockets and 
eight 24·pin DIP IC sockets. . 

Same as W951 except equipped with 15 
low-profile, H)-pin DIP IC sockets and 
four 24-pin DIP IC sockets. 

WIRE WRAPPING TOOLS AND ACCESSORIES 
Wire wrapping provides positive, uniform electrical connections faster and 
more economically than solder connections. Digital Equipment Corporation 
has a complete line of tools and accessories for wire wrapping ~II of the 
wire wrappable module connector blOCKS and all of the wire wrappable mod­
ule boards summarized elsewhere in this publication and described in detail 
in the HA.RDWARE/ACCESSORIES CATALOG published by Digital Equipment 
Corporation. 
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Pistol-Grip Wire Wrapping Tool Klt-H810(24), H810-A, H810-B 
The HSIO(24) Pistol-Grip Wire Wrapping Tool Kit provides a pistol-grip 
mechanical wire wrapping tool. and a sleeve and bit of the proper size to 
wrap 24 AWG wire wrap wire. ; 

The HSIO-A is the' same as the HSI0(24) except the sleeve and' bit are the 
proper size for wrapping 30 AWG wire wrap wire. 

The HSIO-B is a combination of HSIO(24) and HSIO-A. HSIO-B provides a 
pistol-grip mechanical wire wrapping tool and the bits and sleeves of the t 
proper sizes for wrapping 24 AWG or 30 AWG wire wrap wire. 

Battery-Powered Wire Wrap Gun-H810-C, H810-D 
The HSIO-C, HSIO-D, and HSIO-E battery-powered wire' wrap guns are 
equipped with rechargeable, nickel-cadmium batteries. The), do not require 
ac connection while in use. Their ease of operation reduces user-fatigue and 
provides uniform wire wrap connections. 

The HSIO-e battery-powered wire wrap gun is supplied with a bit and sleeve 
for wrapping 24 AWG wire wrap wire. 

The HSIO-D is supplied with a bit and sleeve for wrapping 30 AWG wire 
wrap wire. 

HSl3 bits and HSl4 sleeves can be used with .any of these battery-powered 
wire wrap guns_ 

Hand Wire Wrapping Tool-H811(24), H811-A 
The HSll(24) and HSl1-A hand wire wrapping tools are especially useful for 
service and repair applications. They can also be used for producing limited 
numbers of prototype modules. 

HSll(24) is designed for 24 AWG wire wrap wire, and the HSll-A is de­
signed for 30 AytG wire wrap wire. 

Hand Wire Unwrapping Tool-H812(24); H812-A 
The HS12(24) and HSI2-A hand unwr~pping tools are ideal for unwrapping 
wire strapped terminals. 

The HS12(24) is designed for unwrapping 24 AWG wire, and the H812-A is 
designed for unwrapping 30 AWG wire. 

Bit for Battery-Powered Wire Wrap Gun-H813(24), H813-A 
The HSI3(24) and HS13-A bits are replacement bits for battery-powered 
wire-:wrap guns HSIO-C, HSIO-D. 

The HS13(24) is designed for 24 AWG wire, and the HSI3-A is designed 
for 30 AWG wire. 

Sleeve"for Battery-Powered Wire Wrap Gun-H814(24), H814-A 
The HSI4(24) and HS14-A sleeves are replacement sleeves for battery­
powered wire wrap guns HSJ.D-C, HSIO·D. 

The HS14(24) is designed for 24 AWG wire ,and the H814-A is designed for 
30 AWG wire. 

-- '\ 
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INTEGRATED CIRCUIT (IC) SOCKETS 
IC Sockets-954, 961, 962 
These integrated circuit (IC) sockets provide low-cost, reliable production 
packaging of 14 or 16-pin, 24-pin, and 40-pin dual-in-line pacKage (DIP) in­
tegrated circuits (I:s). These low-profile IC sockets are especially useful for 
limited-production runs of special, user-designed circuitry using the blank or 
wire wrappable module boards (described in this sectien), which are aVafl­
able without factory-installed IC socke~. 

The 954 accepts 14- or 16-pin, ICs; 10 sockets/package. 

The 961 accepts 24-pin ICs; 5 sockets/package. 

The 962 accepts 40-pin ICs; 5 sockets/package. 

MODULE HANDLES, MODULE HANDLE EXTENDERS, 
AND MODULE HOLDERS 

Module Handle-937 
The 937 '(90-08337-08) is a package containing 25 blank, gray module 
handles and t~e eyelets to attacl} them to modules. These blank handles 
are generally user-attached to prototype or limited-production run modules 
that utilize blank copper-clad or wire wrappable modules. The blank handles 
provide a convenient method of identifying the prototype or limited-produc­
tion run modules because the user can put his own identification on the 
handle. The handles are compatible with the handles of all Digital Equipment 
Corporation standard A-, K-, M-, and W-series modules. They have two 0;128-
in. (0.325-cm) diameter mounting holes spaced 2.00 in. (5.08 cm)' center­
to-center. 

Module Handle Extender-H850 
The H850 Module Handle Extender mounts over the handle of a single-height, 
single-I~ngth module and physically extends the length to make a single­
length module congruous with extended length modules. The H850, in addi­
tion to making removal and insertion of single-length modules easjer when 
the system predominantly utilizes extended length modules, adds to the ap­
pearance of the system by making the modules the same length. 

The H850 is manufactured from durable, U.L. Standard No; 94 recognized 
material and is sized to fit over Digital Equipment Corporation's standard 
module-handle. It is sold in lots of ten. 

Module Holder Clips--H852, H853 
The H852 and H853 Module Holders are used to maintain rigidity of the 
modules in a system. Each module holder fits oveT the top (handle end) -of 
modules of the same length in adjacent slots of a system unit. The H852, 
a ribbed type holder, fits between handles of modules in the same connector 
block; the H853, a nonribbed type holder, fits between the handles of mod­
ules in adjacent (end-to-end) connector blocks. For example, on quad-high 
modules, an H852 fits between handles 1 and 2, an H853 fits between 
handles 2 and 3, and an H852 fits between handles 3 and 4. 

The H852 and H853 are manufactured from durable plastiC material that is 
nonconductive. They are sold in Jots of 25 each. 
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Hold-Down Bracket 12-10711-02 
The 12-10711-02 module hold-down brcy:ket serves as a mechanical com­
bination handle and hold-down bracket fbr Hex-size modules when used with 
the appropriate cards guides such as an H0341. This bracket can also be 
used as a hold-down bracket for LSI-ll compatible modules (quad-size) but 
must be modified as shown in the accompanying drawing. Eyelets for attach­
ment to the module are included. . 

LSI-II HOLDOWN 12-10711-02 

1. CUT BRACKET AT POINTS DESIGNATED ON DRAWING BELOW. 

2. DISCARD CENTER SECTION liB". 

3. MOUNT SECTIONS "A" AND "C" ON BOARD AS DESIRED. 

BUS STRIPS 
Bus Strips-932, 933, 939 

CUT AT THESE 
POINTS 

• Bus strips 932, 933, and 939 provide a convenient method of interconnect­
-ing all wire wrap pins in a system that are assigned identical control Signals, 
power, or ground. These bus strips are flat, narrow cond-uctors with holes 
that correspond to the connector block pin siz~ and spacing. When a bus 
strip is placed over the pins and soldered to each, it will interconnect all of 
the pins with the same pin number for as many module slots as desired. 
After the modules have been selected and the slots of the mounting panel 
have been assigned to the modules, identical control signal, power, and 
ground pins can be bused with the bus strips. 

Bus strip 932 can be used to bus systems using H800 Module Connector 
Blocks. Bus strip 933 can be used to bus systems using H803, H8030, and 
H863 Module Connector Blocks. Bus strip 939 can be used to bus systems 
using H808 Module Connector Blocks. Modul,e connector blocks are sum­
marized elsewhere in this publication and are described in detail in the 
HARDWARE/ACCESSORIES CATALOG published by Digital Equipment Cor­
poration. 

Length: 932 - 13.5 in. (39.4 cm) 
933 - 21.5 in. (54.6 cm) 
939 ---.,. 21.5 in. (54.6 cm) 
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PATCH CORDS AND ACCESSORIES 
Grip-Cllp Connectors for Slip-on Patch Cords-H820, H821 . 
The H820 and H821 grip,clip connectors are identical to the connectors used 
on each end of 913 and 915 patch cords, respectively. These grip clips 
permit the fabrication of patch cord~ of any length. 

H820 grip,clip connectors accept 24 to 20 AWG wire; they slip on wire wrap 
terminals that are sized for 24 AWG wire wrap wire, 0.031 by 0.062 in. 
(0.079 by 0.158 cm). H821 grip·clip connectors accept 30 to 24 AWG wire; 
they slip on wire wrap terminals that are sized for 30 AWG wire wrap wire, 
0.025 in. (0.064 cm) square. 

H820 and H821 grip·clip connectors are shipped in quantities of 1000 of I 

one size. 

Patch Cords-9I3, 915 
The 913 and 915 patch cords provide slip·on connections at the wire wrap 
pins of FlIp·CHIP modules and module connector blocks. They are ideal for 
breadboarding prototype modules and making temporary or semipermanent 
jumpers at a system backplane. They are available in 11 color·coded lengths 
from 2 to 64 inches (5.04 to 162.56 cm). 

Patch cord 913 is 24 AWG strandeq wire with IPVC insulation, and is equipped 
on each end with an H820 grip-clip connector;' H820 connectors fit on wire 
wrap pins that are sized for 24 AWG wire wrap wire, 0.031 by 0.062 in. 
(0.079 by 0.158 cm). 

Patch cord 915 is 26 AWG stranded (7/34) with ,PVC insulation, and is 
equipped on each end with an H821 grip-clip connector; H821 connectors fit 
on wire wrap pins that are sized for 30 AWG wire wrap wire, 0.025 in. (0.064 
cm) square. 

Patch cords 913 and 915 are available in quantities af 100 of the same 
length and same gauge, and in qu~ntities of 100 of assorted lengths and 
the same gauge. The following chart lists the part ·number, length, and color 
code for 913 and 915 patch cords. 

Part Number 
Length in Inches 

24AWG 26AWG (Centimeters) Color 

913-2 915-2 2 (5:08) BRN 
913-3 915-3 3 (7.62) BRN/WHT 
913-4 915.4 4 (10.16) RED 
913-6 915-6 6 (15.24) RED/WHT 
913-8 - 915-8 8 (20.32) ORN 
913-12 915-12 12 (30.48) "- ORN/WHT 
913-16 915·16 16 (40.64) VEL 
913-24 915-24 24 (60.96) YEL/WHT 
913-32 915-32 32 (81.28) GRN 
913-48 915-48 48 (121.92) GRN/WHT 
913-64- 915-64 64 (162.56) BLU 
913-AF 915-AF Assorted * Assorted 

* 913-AF and 915-AF comprise the following assorted patch cords: 30BRNI 
WHT (-3); 25 RED/WHT (-6); 25 ORN (-8); 10 VEL/WHT (-24); 5 GRN 
(-32); and 5 BLU (-64). 

. \ 
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When ordering, please specify part number 913 or 915 and the appropriate 
dash number. 

Power Patch Cord-914-7, 914-19 
The 914 power patch cords provide interconnections between power supplies 
and mounting panels that are equipped with Faston @ terminals, series 
250. The 914 power patch cord is stranded wire with IPVC insulation and I 

is equipped on each end-with Faston receptacles, series 250. Power patch 
cord 914 is available in lwo lengths-7 inches and 19 inches (18 cm and 
48 cm)-and is available in packages of ten of the same length. The 914-7 
is a package of ten 7·inch (l8-cm) patch cords. The 914-19 is a package 
of ten 19-inch (48-cm) patch cords. 

@ Faston is a trademark of AMP, Inc. 

Daisy Chain-917-2.5 
The 917 daisy chain is a continuous length of stranded insulated wire on a 
reel with 250 gold-plated and insulated terminals crimped at 2.5-in. (6.4-cm) 
intervals. A prototype system is easily and quickly hand patched when the 917 
daisy chain is used. . 

The terrilinals are designed to fit on module connector blocks that have wire 
wrap pins sized for wrapping with 30 AWG wire [0.025/0.026 in. (0.0641 
0.066 cm) square] e.g., module connector blocks HS03, HS030, H807, and 
H863, summarized elsewhere in ,this publication and described in detail in 
the HARDWAREI ACCESSORIES CATALOG published by Digital Equipment Cor­
poration. 

The dependable 911 daisy chain push-on terminals are easily removed from 
the connector block wire wrap terminals; this provides an ideal wiring tech­
nique in systems where unwiring and rewiring for changing system require· 
ments are essential. If an additional lead is ever required on a wire wrap 
terminal, a 915 patch cord can be used; a 915 patch cord can be placed on 
the terminal after the wire wrap connection and before the 917 termination. 

The 917-2.5 daisy chain has 250 terminals at 2.5-in. (6.4-cm) intervals. 
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CABLES 
COMPLETE ASSEMBLIES AND PARTS 
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Digital offers a complete and comprehensive line of pre-assembled cable as­
semblies compatible with most computer products offered_ 

In addition, Digital also offers a complete line of cable accessories and parts 
for users who wish to construct their own cables_ \. 

This CABLE section is divided into two subsectiQns: 

1. Cables (assembled) 
2. Cable Accessories (raw cabling, connectors) 

The pre-assembled cables subsection represents a listing of the most popular 
cable types and the most popular lengths available. 

The other subsection describes cable components such a~ terminators, con­
nectcrs, raw cable, and related cable- accessories. 
Many of the cables supplied by DIGITAL are also available in non-standard 
custom lengths. For information on price and delivery either call your nearest 
sales office or Logic Products Sales Support, Accessories ~ Supplies Group, 
DIGITAL, MKl-2/E13, Merrimack, NH 03054. 
CABLE WARRANTY NOTE 

) 

All standard and custom length cables are guar­
anteed against defects in material and work­
manship for a period of 90 days from date of 
shipment. 

Digital Equipment Corporation neither ex­
presses or implies that custom length cables will 

\ function satisfactorily if the electrical perform­
ance specification (e.g., drive length) for the ap-
plication is exceeded. \ 

- t 

462 



\ CABLE TYPE DESCRIPTION CONNECTIONS 
(Principal Use) 

BCOIR-25 M970 PLU S BC05C-Z5 M970 TO RS232 
BCOIV-25 EIA DATA~CABLE 12-5886 TO 12-5885 
BC04Z-06 MULTI-USE H856 TO OPEN 
BC04Z-10 MULTI-USE H856 TO OPEN 
BC04Z-25 MULTI-USE H856 TO OPEN 
BC05C-25 DLII CABLE H856 TO RS232-M 
BC05C-50 DL11 CABLE H856 TO RS232-M 
BC05D-I0 MULTI-USE' RS232-M TO RS232-F 
BC05D-25 MULTI-USE RS232-M TO RS232-F 
BC05H-06 60 HZ LINE CORD ACINPUT BOX H400-A ~ 
BC05J-06 50 HZ LINE CORD AC INPUT BOX H400-B 
BC05M-2C TTY CABLE 12-9340 TO H856 
BC05M-04 ' TTY CABLE 12-9340 TO HS56 
BC06R-06 MASs--euS (FLAT) H855 TO HS55 
'BC06R-H) MASS BUS (FLAT) HS55 TO HS55 
BC06R-25 MASS BUS (FLAT) HS55 TO HS55 
BC06R-50 MASS BUS (F~T) H855 TO H855 
BC06S-10 MASS BUS -<ROUND) 12-11591 TO,12-11591 
BC06S-25 MASS BUS (ROUND) 12-11591 TO 12-11591 
BC06S-40 MASS BUS (ROUND) 12-11591 TO 12-11591 
SC07A-I0 MULTI-USE 20TWP H856 TO OPEN 
BC07A-15 MULTI-USE 20TWP HS56 TO OPEN 
BC07A-25 MULTI-USE 20TWP HS56 TO OPEN 
BC07B-I0 MULTI-USE 11TWP HS56 TO QPEN 
BC07B-25 I1TWP HS56 TO OPEN 
BC07D-I0 20-COND HS56 TO OPEN 
BC07f):t5 20-COND HS56 TO OPEN 
BC070-25 MULTI-USE H856 TO OPEN 
BC08A-03 MULTI-USE 20-CONO M904 TO M904 
BCOSA-05 MULTI-USE M904 TO M904 
BC08A-IO MULTI-USE M904TOM904 
BCOSJ-06 PDP-BE 40-CON D HS56TO M953 
BCOSJ-I0 PDP-BE 40-CON 0 HB56 TO M953 
BCOSM-OM HS59 TO HS59 
'BCOSR-Ol MULTI-USE HS56 TO HS56 
BCOBR-03 
BC08R-06 
BeOBR-I0 
BCOBR-20 
BCOBR-25 MULTI-USE HS56 TO HS56 
BCOSR-50 'MULTI-USE HS56 TO HS56 
BCllA-02 

" 
MULTI-USE, UNIBUS M929 TO M919 

BCllA-05 
BeIIA-IO 
Be11A-15 

- BCIIA-25 
BCIIA-8F MULTI-USE, UNIBUS M9~9 TO M919 
BCI1K-25 ORll-C HS56 TO OPEN 
'BCllS-25 MULTI-USE H856 TO HS56 
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CABLE TYPE 

BellS-50 
BCllS-AO 

70-8360 
70-11212-25 
70-11212-50 
70-11212-AO 

91-05740 

91-07688 

CABLE CONNECTORS 

DESCRIPTION 
(Principal Use) 

MULTI-USE 
MULTI-USE 

DUl 
lP11 
lP11 
LP11 

Wire 

, 

CONNECTIONS 

.~ H856 TO H856 
F H856 TO H856 

12-9340 TO H856 

30 AWG Wire Wrapping Wire, lOOO-ft/spool 
(formerly designated 935) 

24 AWG Wire Wrapping Wire, lOOO-ft/spool 
(formerly designated 934) 

Cable connectors are grouped into eight generat classifications according 
to the type cable they accommodate and their use: flat ribbon cable,' flat 
mylar cable, flat coaxial cable, round coaxial cable, flat shielded cable, 
round cable, bus interconnection and termination, and miscellaneous con­
nectors. Most of the connectors described in this section are general-purpose 
connectors; some, however, are specific-use connectors. These connectors are 
described relative to the specific use. The descri~tions of some of the general­
purpose connectors cite application examples; the cited examples are popu-

, Jar, widely used applications and are not intended to imply that a particular 
connector cannot be used with other equipment. 

Frequently Digital Equipment Corporation preassembled cable assemblies 
are available to fulfill your cabling requirements and eliminate the need for 
you to fabricate a cable assembly. Many preassembled cable assemblies are 
described in this handbook. Additional preassembled cable assemblies are 
described in the CABLE PRICE LIST AND CROSS-REFERENCE GUIDE pub­
lished by-Digital Equipment Corporation. 

Digital 'Equipment Corporation also fapricates unique, special-purpose c~bles 
according to the customer's specifications to suit almost any requirement. 
These specially built cable assemblies are completely assembled and tested. 
Details on special-purpose cables are available from your local DIGITAL sales 
office or from Logic Products Sales Support, Accessories &.SuPPlies Group, 
DIGITAL, MK1-2/E13, Merrimack, NH 03054. . 

A cable clamp and two eyelets are supplied with each cable connector; The 
cable clamp desired should be specified in· each order for cable connectors; 
if cable clamps are not specified, the cable clamp that is. usually used with 
the cable tonnector will be supplied. Cable clamps are described elsewhere 
in this publication. 

Th~ following tables summarize the cable' connectors; individual detailed 
descriptions and schematic diagrams of these cable connectors are contained 
in the HARDWARE/ACCESSORIES CATALOG published by Digital Equipment 
Corporation. 
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Flat Ribbon Cable-Connectors 

- No. of No. of 
Module Pins· Cables 

M908 36 2 

M933 20 I 

/ 

M957 36 2 

M976 120 2 

W011 18 1 

·Cable conductor connections. 

Size 

Single­
height, 
standard 
length 

Single­
height, 
standard 
length 

Single­
height, 
extended 
length 

Double­
height, 
short 
length 

Single­
height, 
short 
length 

465 

Description 

No contact fingers dedicated to 
ground; la-ohm resistors in se­
ries with four contact fingers. 
Split-lug terminals. Similar to 
M901. 

Twenty signal contact fingers, 
two ground contact fingers, 
three power contact fingers. Re­
sistors, capacitors, and jumpers 
may be installed by user at all 
Signal contaGt fingers to provide 
pull-up capabilities to anyone 
of tl:1ree jumper;selectable volt­
age fingers, or resistors may be 
installed by liser to provide 
shunt-to-ground (termination) 
capabilities at all signal contact 
fingers. Split-lug terminals for 
cable conductors and voltage 
jumpers. 

No contact fingers are dedi­
cated to ground; 32 signal con­
tact fingers; la-ohm resistors 
in series with four contact fin­
gers. Split-lug tel11inals. 

Unibus cable connector. Fifty­
six signal contact fingers, 14 
ground contact fingers. Alter­
nate signal/ground cable con­
ductors. PC solder. Usually 
used to con nect . the Un i bus to 
a system unit in an external 
drawer or cabinet or to a pe­
ripheral device. Similar to 
M919. 

Nine contact pins dedicated to 
ground; .nine contact pins for 
signal use. Can be wired for 
alternate 'signal/ground config­
uration_ Nineteen split-lug ter­
minals. 



Flat Ribbon Cable Connectors (Cont) 

No. of No. of 
Module Pins* Cables Size Description 

W021 18 1 Single- Nine contact pins dedicated to 
height, ground; nine contact pins for 
single signal use . Can be wired f,r 
length . alternate signal/ground config-

uration: Nineteen split-lug ter-
minals. 

, 

W023 18 1 Single-, All 18 contact pin's can be as-
height, signed to signals; none are 
single dedicated, to ground. Eighteen 
length split-lug terminals. Two jumpers 

or resistors must be user-in-
stalled in series with contact 
pins A and B. 

W027 18 1 Single- All 18 contact pins can be as-
height, signed to signals; none are 

- single dedicated to ground. A 3000-/ 
length ohm resistor is in series with 

each pin. Eighteen split-lug ter-
minals. 

·Cable conductor connections. 
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Flat Mylar * Cable Connectors 
• I 

Module 

M901 

M903 

M918 

M922 

I M943 

W033 

~o. of No. of 
Pins· -It Cables 

36 2 

36 2 

36t 2t 

36 2 

32 2t 

18 1 

• ·Cable conductor connections. 

Size 

Single­
height, 
standard 
length 

Single­
height, 
standard 
length 

Single­
height, 
standard 
length 

Single­
height, 
standard 
length 

Single­
height, 
standard 
length 

Single­
height, 
single 
length 

tCables enter at right angles to the board. 

Description 

No contact fingers dedicated to 
ground; 32 signal contact fin­
gers; 10-ohm resistors in series 
with four contact fingers. PC 
solder. Similar to M908 and 
M922. 

Eighteen signal contact fingers, 
14 ground contact fingers. Al­
ternate signal/ground cable 
conductors. PC solder. Similar 
to M904 and M943. 

No contact fingers dedicated to 
ground. Jumpers in series with 
contact fingers Uland VI; in­
stallation of jumpers or resis­
tors required at contact fingers 
A2 and 82. PC solder. 

No contact fingers dedicated to 
ground. Jumpers in series with 
four contact fingers. PC solder. 
Similar to M901. 

Eighteen signal contact fingers, 
14 ground contact fingers. Al­
ternate signal/ground cable 
conductors. PC solder. Similar 
to M903. 

All 18 contact fingers can be 
assigned to signals; none are 
dedicated to ground. 

• Mylar is a registered trademark of E.I. duPont de Nemours & Co: 
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Flat Coaxial Cable Con-nectors 

No. of No. of 
Module Pin$*~bles Size Description 

M904 26 2 Single- Eighteen sIgnal contact fingers, 
height, 14 ground contact fingers_ 
standard Twenty-six split-lug terminals, 
length eight dedicated to ground. Simi-

lar to an M903; similar to )lh 
of an M912. 

M917 30 2t Single- Eighteen signal contact fingers, 
height, 14 ground contact fingers. 
standard Thirty split-lug terminals, 12 
length dedicated to ground. 

Rountf Coaxial (TWP) Cable Connectors 

Module 

~912 

M927 

W024 

W028 

No. of No. of 
Pins· Cables 

72 2 

27 It 

18 I 

18 I 

Size 

Double­
height, 
standard 
length 

Single­
height, 
standard 
length 

Single­
height, 
short 
length 

Single­
height, 
single 
length 

·Cable conductor connections (includes shields). 
tCables enter at right angles to the board . 
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Description 

Thirty-six signal'" contact fingers, 
28 ground contact fingers. Split- " 
lug terminals. Alternate signal! 
ground cable conductors. Each 
slot similar to M904. 

Sixteen signal contact fingers, 
16 ground contact fingers. Split­
lug terminals. Similar to M925_ 

) 

Sixteen Signal contact fingers, 
two ground contact fingers. 
Thirty-three split-lug terminals. 
Can be wired for alternate sig­
nal/ground configuration . 

...... Same as W021 except with split­
lug terminals for series or shunt 
resistors/capacitors in signal 
leads. I 



Flat Shielded Cable Connectors 

Module 

M953 

M954 

M955 

No. of No. of 
Pins· Cables 

40 1 

80 2 

40 1 

·Cable conductor connections. 

Size 

Single­
height, 
standard 
length 

Single­
height, 
standard 
length 

Single­
height, 
Istandard 
length 

469 

Description 

Eighteen signal contact fingers, 
14 ground contact fingers. Al­
ternate signal/ground cable 
conductors. Equipped with a 
connector -for solderless con­
nection of the cable. 

None of the contact fingers are 
"dedicated to ground; 32 signal 

'contact fingers; 10-ohm resis­
tors in series with four contact 
fingers: Ul, VI, A2, and 82. 
Alternate-. signal/ground cable 
conductors possible. Equipped 
with two connectors for solder­
less connection of the cables. 

None of the contact fingers are 
dedicated to ground; 16 signal 
contact fingers; 10-ohm resis-

. tors in series with two contact 
fingers. Alternate signal/ground 
cable conductors possible. 
Equipped with a connector for 
solderless connection of the 
cable. 



, 

Bus Interconnection arid Termination Connec;tors 

Module No. of No. of Size Description 
Pins* Cables 

M920 N/A N/A Double- ~nibus jumper module. 
height, 
short 
length 
dual circuit 
board 

M930 N/A N/A -Double- Unibus terminator~niOdule. Ter-
height, minates all UNIBU signals. 
short 
length 

M935 N/A -H/A' Double- Omnibus jumper module. 
height, 

. short 
length 
dual circuit 
board 

M981 N/A N/A Double- Unibus terminator module. Ter-
height, rllinates all Unibus signals ex-
standard cept AC LO L, DC LO L, BG7 H, 
length, BG6 H, BG5 H, BG4 H, and 
dual circuit NPG H. 
board 

·Cable conductor connections. 
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Connector 
No. of 
Pins· 

12-09340-00 8 

12-09340-01 

12-09350-03, 
-04,-06,-09, 
-12, -15 

12-09351-03 
-04, -06, -09, 
-12, -15 

8 

3,4,6, 
9, 12, or 
15 

3,4,6, 
9, 12, or 
15 

·Cable conductor connections. 

No. of 
Cables 

See Description 
column 

See Descri ption 
column 

Refer to 
12-09350 
descri ption 
in th is section 

Refer to 
12-09351 
descri ption 
in this section 

Miscellaneous Connectors 

Size 

2.3 X 0.85 X 0.3 in. 
(5.8 X 2.2 X 0.8 cm) 
nominal 

2.2 X 1.5 X 0.3 in~ 
(5.5 X 3.7 X 0.8 cm) 
nominal 

Refer to 12-09350 
description in 
this section 

Refer to 12-09351 
description in 
this section 

Description 

Female connector with up to eight female 
pins to provide termination for up to leight 
20-14 AWG conductors. Equipped with two 
mounting holes and is usually mounted on 
a connector board or on the equipment. 
Requires 12-09379-01 pins. Mates with 
'12-09340-01 connector. Usually used with 
TTY and other serial devices. 

Male connector that mates with 12-09340-00 
connector and is usually used to terminate a 
cable with up to eight 20-14 AWG conductors . 
Requires 12-09378-01 pins. Usually used with 
TTY and other serial Qevices. . 1 

Fem~le connectors that accommodate 3, 4, 
6, 9, 12, or 15 female pins to provide termi­
nation for 26-14 AWG conductors. Usually 
bulkhead mounted. Requires 12-09879-01 
pins. Mates with 12-09351-03, -04, -06, -09, 
-12, or~ -15 connectors. Usually used with 
TTY and other serial devices. 

Male connectors that mate with 12-09350-03, 
-04,-06,-09, -12, or -15 connectors and are 
us~ally used to terminate a cable with 26-14 
AWG conductors. Usually used with TTY and 
other serial devices. 
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Connector 

H851 

",854 

H856 

M9100 

No. of 
Pins· 

N/A 

40 

40 

SO at 
H854s 

·Cab/e conductor connections. 

I No. of 
Cables 

1 

1 

1 

2 

/ 

Miscellaneous Connectors (Cont) 

Size 

Two adjacent slots 
accommodate 
36 single-height 
contact fingers 

Description 

Edge connector providing busing of 36 signals 
of two adjacent module~ equipped with top 
(handle end) contact fingers. 

2.5 X 0.75 X 0.3 in. A 4O-pin connector designed to be mounted 
(4.6 X 1.89 X 0.8 -cm). on a printed circuit board. The pins form 
nominal right angles to intersect the printed circuit 

2.205 X 0.545 X 
O.~O in. (5.600 X 
1.384 X 0.508 cm) , 
nominal 

Single·height. 
extended length 

tracks. Mates with H856 connector. 

Designed to terminate a cable and mate with 
H854 connector. (Referred to as a "Berg con­
nector.") 

" 
Printed circuit cable connector with two 
40'pin H854 connectors that mate with cables 
equipped with H856 connectors. The two 
H854 connectors and the board contact fin­
gers form a "T" type connector. 'Thirty-two 
independent lines available at contact fingers 
with the remaining contact fingers, usually 
associated with ground, connected in com­
mon. 
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w 

Connector 

M971 

M973 

M975 

No. of 
Pins'" 

40 at 
one 
H854 

4 

80 at 
two 
H854s 

·Cable conductor connections. 

No. of 
Cables 

1 

1 

2 

Miscellaneous Connectors (Cont) 

Size 

Single-height, 
standard length 

." 

Single-height, 
standard length 

Do'uble-heig~t, 
short length 

Description 

Printed circuit cable connector with a 40-pin 
H854 connector that -mates with a cable 
equipped with an H856 connector. Forty 
pins of the H854 in series with 36 board 
contact fingers; i.e., 32 pins of the H854 in 
series with 32 contact fingers (four with 
10-ohm resistors in series) and eight pins of 
the H854 in series with four contact fingers. 
No contact fingers dedicated to ground. 

Printed circuit cable connector with a 
12-09340-00 connector equipped with four 
pins. The connector mates with a cable 
equipped with a 12-09340-01 connector. Nor­
mally used as a TTY cable connector. 

Printed circuit cable connector with two 
40-pin H854 connectors that mate with \ 
cables equipped with H856 connectors. Eight­
een pins of each H854 in series with 18 
board contact fingers; the two H854 connec­
tors are not electrically connected. Six con­
tact fingers and 44 H854 pins dedicated to 
ground. Alternate signal/ground cable con­
~uctors. 



TO INTERFACE 
OR 
DfVICE lOGIC 

~~-------,--------~ 

M9970 
MODULE 

A V 

Length: Extended 
Height: Double 
Width: Single 

A 

M9970 H854·TO·BACKPLANE ADAPTER 

FRONT VIEW 

The M9970 is a double-height, extended-length module with an H854 Male 
Connector- permanently mounted to the board . .Each of the 40 pins of the 
H854 connect to the edge board contacts of the module through printed 
circuit wiring. The H854 will accept any standard or special flat cable with 
an H856 Plug mounted on the cable end. The module can be used as an 
adapter to transfer signals and levels to or from a device br interface logic 
and the backplane wiring of a system unit or connector block. To facilitate 
installation with DIGITAL systems, none of the signal lines of the M9970 
Module connect to the standard power or ground pins normally assigned to 
the FLIP CHIP modules. 

, 
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AA BEl 

BB BE2 

CC BKI 

DO BF2 

EE BKI 

FF 
BH2 

HH BLl 

JJ 

KK 
- LL 

MM 
NN 
PP BPI 

RR BP2 

SS 

TT 
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M906 CABLE TERMINATOR 

Length: Standard 
Height: Single 
Width: Single 

r---------------~~~------------------_1--+5V 

14 Bl 

14 Ht 
~ 

14 Jl 

14 L1 

* 
* 
* 
* 
* 
* 
+3 

220 

14 Ml * 
14 PI * 
14

51 * 14 P2 

14 02 *, 
14 E2 * 
t4 H2 * 

~----~~----~~----_+5 

GNO' 

*=EQUIVAlENT CIRCUIT­
EACH INPUT 

Volts 
+5 
GNO" 

Power 
mA (max.) 
440· 

Pins 
A2 ..-
AI, CI, Fl, KI, NI, RI, U 
C2, F2, J2, L2, N2, R2, U2 

• all signal lines grounded 
•• all ground pins must be grounded 

* 
* 
* 

* 
* 
* 

The M906 cable terminator module contains 18 load resistors which are 
clamped to prevent excursions beyond +3 volts and ground. It may be used 
in conjunction with M623 to provide cable,driving ability similar to M661 
using fewer module slots. 

APPLICATIONS 
The M906 may be used to terminate inputs. In this configuration M906 and 
M III are a good combination. 

This module 'is normally used with standard M Series levels of 0 and +3 
volts to partially terminate 100·ohm cable. It presents a load of- 22.5 rnA or 
14 TTL unit loads at ground and, therefore, .must be driven from at least an 
MU6-type circuit or, preferablr, a cable driver. . 



M909 TERMINATOR 
Length: S~ndan" 
Height: Single 
Width: Single 

--
02 ----Ot 

n. -E2 

--Et 

n. -H2 

--Hi 

n. -Jt 

n. -K2 

n -Lt 

--M2 

n -M1 

--P2 

-. -Pi 

.--S2 

.---

..... -T2 

-. -V2 

Power 
Volts mA (max.) Pins 

NONE 

6en. 

-

.., 

, 

t~D AI. CI. C2. Fl. J2. KI . 
L2. NI. N2. RI. R2. n. U2 

---

The M909 module contains eighteen 68-ohm resistors tied to ground through 
8 common bus. 

APPLICATIONS 
This module is intended to be used with the M910 to form half of the 
.biasing circuit used in the driving network of the M622. '-. 

477 



M910 TERMINATOR 

Length: Standard 
Height: Single 
Width: Single 

+5V 

A2 

Volts 
+5 
GND 

Power 
mA (max.) 
1350 

6en 

-. 

Pins 
A2 
AI, Cl, C2, Fl, F2, J2, Kl 
L2, Nl, N2, Rl, R2, n. U2 

-0 81 

-0 02 

-0 01 

-0 E2 

,.., ...., E1 

-. ...., H2 

<) H1 

~- ,.., ...., K2 

. -. ...., J1 

-. .... M2 

-'V L1 

.() M1 

-0 P2 

<> P1 

-. ..., 52 

. -0 S1 

-0 T2 

-. ...., V2 

The M910 module contains eighteen 68-ohm resistors tied to a common +5 
volt bus . 

. APPLICATIONS 
This module is intended to be used with the M909 to form half of the biasing 
circuit used in the driving network of the M622. 
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CABLE CLAMPS 
Cable clamps provide strain relief where a cable enters a cable connector. 
Cable clamps are availablJ! for both flat and round cables. 

Cable Clamp-12-09764 . 
The 12-09764 cable clamp can be used with flat cable up to 4.562 in. (11.587 
cm) wide. Two 0.128-in. (0.325-cm) diameter mounting holes are spaced 
4.750 in. (12.065 cm) center-to-center to align with holes on the cable 
connector; nylon mounting hardware (No.4 screw and nut) i~ recommended. 

Cable Clamp-12-09925 
The 12~09925 cable clamp can be used with module c,onnector block H807 
and a round cable. An H807 connector block and a round cable provide a 
convenient method of terminating a single-height module at a remote loca­
tion. The 12-09925 cable clamp protects the solder connections of the cable 
and the connector pins; it also prevents excessive strain on the cable when 
the module is inserted into or removed from the module connector. The 
12-09925 will accommodate cables from 0.290 in. (0.737 cm) to 0.390 in. 
(0.813 cm) in diameter. 

The body of the .12-09925 is equipped with two 6-32 threaded inserts so 
that the cover of the 12-09925 can be secured to the body. . 

Cable Clamp-940 
The 940 cable clamp can be used with flat cable up to 1.75 in. (4.45 cm) 
wide. The cable slot is 0.080 in. (0.203 cm) deep. Two 0.128-in. (0.325-cm) 
diameter mounting holes are spaced 2.000 in. (5.080 cm) center-to-center to 
align with holes on the cable connector; nylon mounting hardware (No. 4 
screw and nut) is recommended. 

Cable Clamp-941 . 
The 941 cable clamp can be used with round cable that is 0.281 to 0.438 in. 
(0.714 to 1.113 cm) in diameter. The 941 cable clamp can also be used 
where cables require strain relief at the entry point to panels and cabinets. 
Two 0.136-in. (0.345-cm) diameter mounting holes are spaced 2.000 in. 
(5.080 cm) center-to-center to align with holes on the cable connector, panel, 
or cabinet; nylon mounting hardware (No.4 screw and nut) is recommended. 
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ABOUT DIGITAL 
HISTORY 

PRODUCTS 



In approximately 21 years, DIGITAL EQUIPMEN"Tt CORPORATION has grown 
from three employees and one floor of production space in a converted 
woolen mill, to a major international corporation. DIGITAL now employs more 
than 38,000. Our products are manufactured worldwide, and are sold and 
serviced from customer support centers in the United States, Canada, Japan, 
Australia and several European cQ.untries. 

We produce a wide variety of computer and control products ranging from 
logic modules to large time sharing computer systems. In addition to those 
logic modules and associated equipment detailed in. this handbook, DIGITAL 
also manufactures 12·, 16·, 18· and 36-bit computers, peripheral devices, 
special systems, accessories, programmable controllers and a wide variety 
of software. 

DIGITAL first began manufacturing computer-related equipment in 1957 
when we introduced a line of solid state logic modules. These were initialty 
used to test and build other manufacturers' electronic equipment. The logic 
module product lines have been continually broadened, and DIGITAL now 
ranks as the world's largest manufacturing supplier of digital logic modules, 
producing more than three million per year. 

Our first computer, the PDP-1 was introduced over a decade ago, selling for 
$120,000 while competitive machines were priced over $1 million. Ever since 
the PDP-I, DIGITAL has specialized in on-line, real-time computers. 

The PDP-5, introduced in 1963, was the first truly. small computer. The 
PDP-8 series, the PDP-5 successor announced in 1965, is one of the most 
popular and successful families of computers ever produced. 

The PDP-l1 sixteen-bit computer also ranks as the industry leader of 
medium-sized systems. . 

DIGITAL ,is a leading force in small computers, but it also has been a pace­
setter in other parts of the industry. For example, one ofe the first time 
sharing systems ever built incorporated a PDP-I. DIGITAL introduced the 
first large-scale, commercially available tinfe sharing system in 1965-the 
PDP-6. Its successor, the DECsystem-lO, can do more at a price well under 
$1 million than competitive systems costing several times as much. 

In industry, DIGITAL computers provide ,engineers with a powerful control 
and testing tool. They control blast furnaces and open hearths, monitor slab 
mills and finishing mills, and control and monitor a variety of machine tools, 
transfer and material handling equipment. DIGITAL computers can be found 
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controlling a busy section of the' New Jersey Turnpike and providing type­
setting and copy production for many newspapers and publishing firms_ 

In science, our computers have cut the researchers experiment time with 
'direct, on-line data reduction. DIGITAL computers control and monitor pow­
erful nuclear reactors, control X-ray diffractometers, analyze nuclear spec­
troscopy data, and assisted in the analysis of lunar rock samples. TheY" are 
used extensively in environmental research and pollution control. 

In virtually all DIGiTAL computer installations, DIGITAL solid state logic is 
used for interfacing or control application. 

GENERAL INFORMATION 

FINANCIAL RESULTS (Fiscal Year) 

Total Sales (in millions) Net Income (in millions) 

1977 $1,058.6 1977 $108.5 

DIGITAL EQUIPMENT CORPORATION 

DIGITAL COMPUTER SPECIAL 
SYSTEMS FACILITIES 

AUSTRALIA 
Sydney- " 
CALIFORNIA 
Santa Ana 

. CANADA 
Kanata (Ottawa) 
FRANCE 
Annecy 
GERMANY 
Munich 
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JAPAN 
Tokyo 
NEW HAMPSHIRE 
Nashua 
SWEDEN 
Solna (Stockholm) 
UNITED KINGDOM 
Reading 



DIGITAL MANUFACTURING FACILITIES 

ARIZONA 
Phoenix 
CALIFORNIA 
Mountain View 
CANADA 
Kanata 
COLORADO 

-Colorado Springs ' 
HONG KONG 
IRELAND 
Galway 
MAINE 
Augusta 
MASSACHUSEITS . 
Acton 
Marlborough 
Maynard 
Natick 

DIGITAL TRAINING CENTERS 
AUSTRALIA 
Sydn~y 
CAl!IFORNIA 
Sunnyvale 
CANADA 
Kanata (Ottawa) 
DISTRICT OF COLUMBIA 
Washington (Lanham, Md.) 
FRANCE 
Ro'ngis (Paris) 
GERMANY 
Munich 
ILLINOIS . 
ROiling Meadows (Chicago) 
ITALY 
Milan 
JAPAN 
Tokyo 
MASSACH USETTS 
Marlborough 
Maynard 
NETHERLANDS 
Utrecht 
NEW YORK 
New York City 
SPAIN . 
·Madrid 
SWEDEN 
Solna 
SWITZERLAND 
Zurich 
UNITED KINGDOM 
Reading 
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Springfield_ 
We&.tboro 
Westfield 
Westminster 
NEW HAMPSHIRE 
Derry 
Nashua 
Salem 
NEW MEXICO 
Albuquerque 
PUERTO .RICO 
AguadilJa 
San German 
SCOTLAND 
Ayr 
TAIWAN 
VERMONT 
South Burlington 

CORPORATE HEADQUARTERS 
Digital Equipment Corporation 
Maynard, Massachusetts 01754 
Telephone: 

Metropolitan Boston: 646-8600 
Elsewhere: (617) 897-5111 

TWX: 710·347-0212 
Cable: Digital Mayn. 
Telex: 94-8457 

EUROPEAN HEADQUARTERS 
Digital Equipment Corporation 
International (Europe) 
12, avenue des Morgines 
Case Postale 510 
1213 Petit-Lancy 1 
Geneva, Switzerland 
Teler>hone: (022) 93 33 11 

CANADIAN HEADQUARTERS 
Digital Equipment of Canada, Ltd. 
100 Herzberg Road 
Kanata, OntariO,. Canada . 
Telephone: (613) 592-5111 
TWX: 610·562-8732 

TOTAL EMPLOYEES .......... 38,000 



GENERAL DEsCRIPTION OF DIGITAL PRODUCTS 
(Excluding those discussed in this Handbook) 

'. 
COMPUTERS 
PDP·8E, PDP-8F, PDP-8M, PDP-81 A, the lower cost successors to the PDP-S/ I 
and PDP-S/L. They are the outgrowth of the largest concentration of mini-

_ computer engineering, programming and user expertise in the world. Among 
the PDP-S/E features are: a unique internal bus system called OMNIBUSTM, 
which allows the user to plug memory and processor options into any avail­
able slot location; the availability of 256 words of read only or read/write 
memory; a 1.2 microsecond memory cycle time; the use of TTL integrated 
circuitry with medium scale integration; expansion to 32,768 12-bit words; 
low cost mass storage expansion with DECdisk, DECtape, or the DECcassette. 

PDP-11 A family of expandable general purpose computers with 4,096 I6-bit 
words of standard core memory. Memory cycJe time is 1.2 microseconds. 
Machine uses integrated circuitry and has some medium-scale integration in 
central processor. Models are P_DP-ll/03, 04, 34, 45, 55, 60, and 70. 

VAX-ll/780 A compatible upward extension of the PDP-ll family, this com­
puter features a 32-bit word lengt~, a large virtual-memory operating system, 
and a very extensive instruction set especially suited for efticient high-level 
language programs. 

PDP-12 Laboratory computer system capable of executing PDP-8 and L1NC-S 
programs. It has basic 4,096·word core memory. Each word is 12 bits in 
length. Basic laboratory system includes interactive graphics capability, mag­
netic tape storage, A/D converter, and prewired, real·time clock. 

PDP-1S A medium-scale series with an IS-bit word lehgth, available in 5 com· 
plete software operating systems and 8 applications packages. 

DECSYSTEM-20 Family of outstandingly low-cost medium-scale mainframes 
with 36-bit word length, fully software-compatible with each other and with 
the rest of the Digital mainframe line. Models are 2020, 2040, 2050, and 
2060. 

DECSYSTEM-10 General purpose 36-bit word large computer that will handle 
up to 63 time'sharing users simultaneously with batch and real-time jobs at 
the same time. 

COMPUTER-BASED SYSTEMS , 
Industrial Products. Digital's industrial computer systems are based on 
PDP-8 and PDP-ll processors and encompass a range of power and capabil­
ity. Products designed specifically for the industrial user include program­
mable controllers, environmental computer enclosures industrial control sub­
systems and power demand control equipment. 

Business Systems. Digital's business-oriented computer systems, called DEC 
DATASYSTEMS, are based on the PDP-S and PDP-ll minicomputer families 
and configured with appropriate terminals and storage devices. They func­
tion ~s complete stand-alone data-handling systems or as intelligent terminals 
in a large network. A new addition is the VT78 DECstation, the company's 
lowest-priced full computer system. 

Education Products. These systems include a variety of applications software 
and vary from small stand-alone single-user systems to large, multi-user 
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tirnt'!sharing configurations capable of handling computer-aided instruction 
as well as administrative data processing. \ 

Data Communications. The data communications capability of the computer 
is enhanced by the special products-data handlers, front-end preprocessors, 
data loggers, modems-as well as the software and services of Digital's 
DECcomm group. 

Laboratory Data Products include the DECgraphic·U series of interactive, 
starld-alone computer·based graphics systems, DEClab-U' laboratory data 
handling systems, the Gamma·U, designed for use in nuclear medicine, 
MUMPS-ll data base management system for the hospital environment, 
PHA-ll pulse height analysis systems designed specifically for nuclear and 
x·ray spectroscopy in low·energy physics and radiochemistry applications, and 
the POL programmable data logger, all. easy·to·use laboratory data acquisition 
system. 

Computerized Typesetting. Computer·based systems for setting type, includ· 
ing justification and hyphenation, text storage and editing, classified ad han­
dling and related business applications, are available in a range of size and 
capability-Typeset-8, Typeset-11, Typeset-10-dependi ng on the Digital 
computer system. 

Word Processing. Digital's family of video-display word processing products 
includes both stand·alone and multi-termirial, shared-logic systems. They can 
interact with PDP-ll·based systems also. 

Original Equipment Manufacturing. Digital serves the OEM with a complete 
range of products and services designed to enhance the capability and profit· ~ 
ability of both the manufacturer and the end user. 

Components. The same quality comppnents found in Digital products are 
available to the high-volume user, in quantity, without the normal Digital 
supporting services. 

Peripherals. Digital qffers a wide range of peripheral equipment and acces- . 
sory devices for the computer user. Among them: analog/digital converters, 
display and plotting equipment, drums and disks, magnetic tape equipment, 
card, equipment, lineprinters. 

Graphic Systems. Digital's GT series interactive graphic terminal systems 
function as complete stand-alone graphics systems or as part of a larger 
system configuration. 

Special Systems. Digital maintains a special systems group with the capa­
bility to custom·build hardware and software systems to fulfill specific ap­
plications. 

Software. A comprehensive selection of software complements Digital hard· 
ware. Assemblers, debugging routines, editors, monitors, floating point pack· 
ages, mathematical routines, and diagnostic programs are availabJe, as are 
conversational, interpretive languages developed for use in specific applica-
tion areas. . 

Supplies and Accessories. Digital also prqvides power supplies, cabinetry, 
mounting hardware, tape, tape reels, storage racks, teleprinter ribbOn and 
paper. 
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WARRANTY 

A. All Products (except Software) listed in this Handbook are warranted as 
stated below for a period of ninety (90) days from date of initial delivery, 
except that the warranty period for W, M, K, and A Series modules is one 
(1) year. 

B. All Products (except Software) are warranted against defects in m~terial 
and workmanship under normal and proper use and in their original un­
modified condition for the period set forth in Clause A- above. If found 
defective by DIGITAL within the terms of this warranty, DIGITAL's sole 
obligation shall be to repair or replace (at its option) the defective Prod­
uct." If DIGITAL determines that the Product is nc;)'f defective within the 
terms of this warranty, Customer shall pay all costs of handling and 
return transportation. All replaced Products become the property of 
DIGITAL. As a condition of this warranty, Customer must obtain a DIGITAL 
Return Authorization Number, and must return all Products, transporta-
tion prepaid and insured, to: " 

Digital Equipment Corporation 
Logic Products Services 
Repair Section 
Cotton Road 
Nashua, NH 03"061 

C. Transportation charges for the return to Customer shall be paid by 
DIGITAL within the contiguous United States only. These warranties out­
side the contiguous United States are limited to repair or replacement 
omy and exclude all costs of shipping, Customs clearance, and other re­
lated charges. 

D. Premium methods of shipment are available at customer expense and 
will be used only when specifically requested: DIGITAL maintains a fac­
tory repair service for customer convenience and will repair.equipment 
beyond the warranty at then current prices as long as repair components 
are available. . 

E. EXCEPT FOR THE EXPRESS WARRANTIES STATED ABOVE, DlGlfAL DIS­
CLAIMS ALL WARRANTIES ON PRODUCTS, INCLUDING ALL IMPLIED 
WARRANTIES OF MERCHANTABILITY AND FITNESS; and the stated ex­
press warranties are in lieu of all obligations or liabilities on the part of 
DIGITAL for damages, including but not limited to special, indirect, or 
consequential damages arising out of or in connection with the use or 
performance of the Products. 
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HOW-TO-ORDER 
All products describe~ in this Handbook can be ordered by telephone, TELEX, 
TWX, or mailed to your local DIGITAL sales office. When placing an order, 
please provide specific information regarding part number full description, 
quantity, ship-to and bill-to addresses. Please state on your purchase order 
that "DIGITAL's Standard Terms & Conditions govern this order.'" Prices 
are listed in the Price Supplement booklet, and do not include applicable 
state and local taxes or shipping charges. 

Also, by using the DIGITAL Direct Sales Catalog, you can order direct from 
the factory" and realize significant savings on many items in this Handbook. 
Order your copy of the Direct Sales Catalog by filling in the postcard attached 
in this Handbook, or call toll·free 8:30 AM to 5:00 PM Eastern time 800-258-
1710. From New Hampshire locations or places outside the continental U.S., 
603-884-6660. 

MINIMUM ORDER SIZE 
A minimum order size of $35 is required. Customers will be billed the full 
$35 for orders not meeting the minimum size. 

CANCELLATION POLICY 
All orders placed with Logic Products and scheduled for shipment, if cancelled 
by customer in whole or: in part, are subject to a cancellation charge if can­
celled before or after the scheduled shipping date. The cancellation charge 
is $25 for any cancellation within sixty (60) days of the scheduled delivery 
date. Custom variations are considered non-cancellable after the order is 
,acknowledged. 
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TYPE 

861-B 

861-C 

861-0 

861-E 

913- (all dash 
items) 

914-7 
914-19 
915- (all dash 

items) : 
91'7-2.5 
932 
933 
937 
939 
940 
941 
954 
956 

957 

961 
962 
12-09154 
12·09224 
12-09340·00 

12·09340-01 

12-09350- (all 
dash items) 

12-09351· (all 
dash items) 

12-09703 
12-09764 
12·09925 
12-10331-0 
12-10711-02 
12-10945 
12·11386 
54·11808 
70-08360 
70·08612-4A 
70-11212·25 
70·11212·50 
70·11212-AO 

TITLE Page 

Power Controller (180-270 Vac, 
Single-Phase) ... ................... ..... ............. 428 

Power Controller (90·135 Vac, 
Single·Phase) ....................... ................ 428 

Power Controller (90-135 Vac, 
Three-Phase) ......................................... 428 

Power Controller (180-270 Vac, 
Three·Phase) .......................................... 428 

Patch Cords, 24 AWG (100/pkg) ............... 458 

7-lnch Power Patch Cord (10/pkg) ............ 45~ 
19-1nch Power Patch Cord (lO/pkg) .......... 459 
Patch Cord~, 26 AWG (lOO/pkg) ................ 458 

Daisy Chain, Clip every 2.5" .... ................ 459 
Bus Strip (5/pkg) .. ...................... .............. 457 
Bus Strip ................................................... 457 
Blank Module Handle (25/pkg) ...... ........... 455 
Bus Strip (6/pkg) ........ ............................ 457 
Cable Clamp (25/pkg) .... .......................... 477 
Cable Clamp (25/pkg) ............................... 477 
Solder IC Sockets (lO/pkg) .......... ........ ...... 455 
OEC8640 UNIBUS Receiver IC 

(Quad 2-lnput NOR Gate) ........ ...... ....... 106 
DEC8881-l UNIBUS Driver IC 

(Quad 2-lnput NAND Gate) .................... 106 
24-Pin IC Sockets (5/pkg) .......................... 455 
40-Pin IC Sockets (5/pkg) .......................... 455 
Drawer Mounting Slides (pair) .................. 400 
Latch .......................................................... 410 
8-Pin Cable Connector (Female) 

Housing (2/pkg) ............................ 471 
8-Pin Cable Connector (Male) 

Housing (2/pkg) ...................... ............. 471 
Cable Connector (Female) Housing .... pkg. 471 

Cable Connector (Male) Housing ...... pkg. 471 

Drawer Mounting Slides, Tilt (pair) ............ 400 
Cable Clamp (5/pkg) .................................. 477 
Cable Clamp (4/pkg) ................................. ~- 477 
5" Blower for H909·C ................................ 416 
Module Hold-Down Bracket....... ................. 457 
Chassis Slides (Pair) .................................. 414 
Thick Latch ...................... :......................... 410 
Console Panel............................................ 161 
Cable, used with OU1 .............................. 463 
Console Signal/Power Cable ...................... 161 
Cable, used with LPll .............................. 463 
Cable, used with LP11 ............................... , 463 
Cable, used with LPll .............................. \ 463 
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TYPE 

70-11656 
70-12438-0 
70-12438-1' 
70-12754-2F 
74-06706 
74-06782 
74-06793 
74-07789 
74-09449 
74-09459 
74-09819 
74-17440 
90-06990 
90-07786 

90-08887 
91-05740 
91-07688 
A123 
A126 
A207 
A619 
A704 
A866 
AAVll-A 
ADVll-A 
BAI1-ES 
BAll-KE 
BA11-KF 
BBll 
BBll-A 
BB1l-B 
BCOIR-25 
BCOIV-25 
BC04Z-10 
BC05C-2S 
BC05C-SO 
BC05D-I0 
BCOSD-25 
BCOSH-6 
BCOSJ-6 
BC06R-06 
BC06R-10 
BC06R-25 
BC06R-50 
BC06S-10 
BC06S-25 
BC06S-40 
BC07A-IO 

TITLE 

Console Bezel .. ". , 
Blower Fan for H984-BA (11S Vac) .' 
Blower Fan for H984-BB (230 Vac) "". 
Remote Signal Cable " .. , .. 
Fan, Cover Plate .. 
Kickplate (use with H952-BA) .... 
Kickplate ' ......... , .... 
Spacer ...... ,:, 
Bracket for Chassis Slides (right) . 
Bracket for ChassiS Slides (left) 
Key-Lock Strike Plate .... "". .." .... " ..... 
Blank Connector Panel for H984-B """ .. " 
Cabinet Door Ground Strap" " ............ .. 
Tinnerman Clip Nut and Phillips Pan 

Head Scr:~lIection , ...... bag 
Cabinet Frame Ground Strap ........ 
Wire Wrapping Wire, 30 AWG , 
Wire Wrapping Wire, 24 AWG ... " ........... ,," 
4-lnput Multiplexer .. ".",,:;. ,,, .. ,, .. ,,,, .. ,,.,,, 
8-Channel High Impedance Multiplexer ... , 
Operational Amplifier ."." .. " " ",,"" """'"'' 
'lO-Bit D/A Converter, Single Buffered " .. " 
Reference Supply"" .. """ .. ".:""" .. "" .. ".". 
High-Speed 12-Bit Bipolar AID Converter" 
LSI-ll DIA Converter """"""""" ..... ",,:,," 
LSI-ll AID Converter "".""""" .. """"""., 
Expansion. Mounting Box ""."".""""" ... "", 

;' Expansion Mounting Box """ ... " .. " .. """ .. ", 
Expansion Mounting Box """""""",, ..... ,,,,. 
4-Slot System Interfacing Unit ...... " .. "",," 
4-Slot System Interfacing Unit .. " .. " .. " .. "" 
9-Slot System Interfacing Unit .. "".,,, ... ,,,,. 
M970 plus--1t'BCOSC-2S ~ .. "" ... """ .. " .. "" ... . 
EIA Data Cable .... ".""" ...... ,'"""" ..... " ..... . 
40-Conductor Flat Mylar Cable ................. . 
2S-Conductor Round Cable, 2S ft_ .. , ......... ,. 
2S-Conductor Round Cable, 50 ft ... " .. "."", 
2S-Conductor Round Cable """""""'''''''''' 
2S-Conductor Round Cable .... """ .. " .. " ... ". 
Line Cord Set, 60 Hz """" ..... " .... ".,, .. ,,",," 
Line Cord Set, SO Hz "'''''''''''''''''''''''''''''''' 
Mass Bus (Flat) .... "" .. "." .... """".",,",,",, .. 
Mass Bus (Flat) ......................................... . 
Mass Bus (Flat) .... " ..... " ....... """ ........... ,, ... 
Mass Bus (Flat) ......................................... . 
Mass Bus (Round) ... """"" .. """."""""""" 
Mass Bus (Round) ... """"."".",,"".,,."." ... . 
Mass Bus (Round) .... " ... """" ...... ,,.: ........ . 
20-TWP Round Cable ... " ... "" .... "."",,,,,,,,,,, 
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161 
412 
412 
161 
401 
400 
400 
410 
417 
417 
410 
412 
411 

410 
410 
464 
464 

) 377 
379 
382 
384 
386 
388 
133 
134 
420 
421 
421 
431 
431 
434 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 



TYPE 
SC05M-2C 
BC05M-4 
BC07A-15 
BC07A-25 
BC07S-10 
SC07B-25 
SC07D-IO 
BC07D-I5 
SC07D-25 
BCOSA-03 
BCOSA-05 
BCOSA-IO 
BCOSJ-IO 
BCOSJ-I5 
BCOSM-OM 
BCOSR-Ol 
BCOSR-06 
SC08R-08 
BC08R-IO 
BCOSR-12 
BCOSR-20 
BCOSR-25 
BCOSR-50 
BCOBR-60 
BCOSR-AO 
BCllA-02 
BCIIA-05 
BCIIA-SF 
BCllA-IO 
BCllA-I5 
SCllA-20 
BCIIA-25 
BCIIA-35 
BCllA-50 
BCllK-25 

BCIIS-50 
BCIIS-AO'­
BCVIA-02 
BCVIA-04 
BCVIA-06 
B0VIA-IO 
BCVIB-02 

BCVIB-04 

BCVIB-06 

BCVIS-IO 

DCKll-AA 
DCKll-AB 

TITLE 

TTY Cable ................................................. . 
TTY Cable ................................................ . 
20-TWP Round Cable ............................... . 
20-TWP Round Cable ............................... . 
ll-TWP Round Cable ............................... . 
ll-TWP Round Cable ............................... . 
Two 20-Conductor Ribbon Cables ............. . 
Two 20-Conductor Ribbon Cables ............. . 
Two 20-Conduetor Ribbon Cables .. : .......... . 
Multi-Purpose Cable ................................. . 
Multi-Purpose Cable ................................. . 
Multi-Purpose Cable ................................. . 
40-Conductor F'lat Mylar Cable ................. . 
40-Conductor Flat Mylar Cable ................. . 
Cable with HS59..Q..HS59 .~ ......................... . 
40-Conductor Flat Mylar Cable ................. . 
40-Conductor Flat Mylar Cable ........... , ..... . 
40-Conductor Flat Mylar Cable ................. . 
40-Conductor Flat Mylar Cable ................. . 
40-Conductor Flat Mylar Cable ................. . 
40-Conductor Flat Mylar Cable ................. . 
40-Conductor Flat Mylar Cable ................. . 
40-ConductorFlat Mylar Cable ................. . 
40-Conductor Flat Mylar Cable ................. . 
40-Conductor Ilat Mylar Cable ................ .. 
Two 60-Conductor Flat Mylar Cables ....... . 
Two 60-Conductor Flat Mylar Cables ....... . 
Two 60-Conductor Flat Mylar Cables ....... , 
Two 60-Conductor Flat Mylar Cables ....... . 
Two 6O-Conductor Flat Mylar Cables ....... . 
Two 60-Conductor Flat Mylar Cables ....... . 
Two 60-Conductor Flat Mylar Cables ....... . 
Two 60-Conductor Flat Mylar Cables ....... . 
Two 60-Conductor Flat Mylar Cables .. 
20-TWP Round Cable (Used with DRVll) 

25 feet .................... \ .............................. . 
HS56-to-HS56. 36-Conductor Round ....... . 
H856-to-H85.6. 36-Conductor Round ....... . 
LSI-ll Jumper Cable Assembly. 2 feet ..... . 
LSI-ll Jumper Cable Assembly. 4 feet ..... . 
lSI-ll Jumper Cable Assembly. 6 feet ..... . 
lSI-ll Jumper Cable Assembly. 10 feet ... . 
lSI-ll Jumper Cable/Terminator Assembly. 

2 feet .... . ...................................... . 
lSI-ll Jumper Cable/Terminator Assembly. 

4,feet ............... . .................................. . 
lSI-II Jumper Cable/Terminator Assembly. 

6 feet ..................................................... . 
lSI-II Jumper Cable/Terminator Assembly. 

10 feet ................................................... . 
Program Control CHIPKIT Chips ..... . 
DMA CHIPKIT Chips ............................. . 
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463 
463 
463 • 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 
463 

463 
464 
464 
136 
136 
136 
136 

136 

136 

136 

136 
164 
164 



TYPE 

DCK11-AC 
DCKll·AD 
DDVll-B 
DECkitll-D 
DECkitll-H 

DLVII 
DRS-ED 
DRI1-L 
DRll·M 
DRVll 
DRVll-B 
DRVll-P 
G772 
H020 
H033 
H034 
H035 
H322 
H7l6 
H720-E 

H720-F 

H722 
H726-B 
H740-D 
H755 
HBOO-W 
HB02 
H803 
HS07 
HS08 
HS10(24) 

HB10-A 

HB10-B 

HBIO-C 

HSI0-D 

HSll(24) 
HBll-A 
HB12(24) 

HB12-A 

HB13(24) 
H813-A 

TITLE Page 

Program Control CHIPKlt, Complete ........ 164 
DMA CHIPKIT, Complete ......................... ... 164 
LSI-ll 9x6 Backplane Assembly................ 434 
PDP-ll Direct Memory Access Interface.. 101 
PDP-II I/O Interface (4 Words In/4 Words 

Out) ........................................................ 123 
LSI-ll Serial Interface Unit ........................ 132 
2·Word OMNIBUS Input Interface .............. 24 
2-Word Input-UNIBUS Interface ................ 53 
2-Word Output UNIBUS Interface .............. 63 
LSI·ll Parallel Interface Unit .................... 133 
Direct Memory Access Interface foc.lSt-ll 13B 
LSI-ll Interface Foundation Module .......... 14B 
Power Control Board .:................................ 376 
Connector Block Mounting Frame ............ 430 
4-Slot System Unit Mounting Frame.......... 431 
9·Slot System Unit Mounting Frame .......... 434 
Vertical System Unit Mounting Frame ...... 414 
Distribution Panel ...................................... 42S 
Power Supply (+5 Vdc,-15 Vdc) ............ 423 
Power Supply (+5 Vdc,-15 Vdc, +B Vdc, 

,-22 Vdc) .............................................. 424 
Power Supply (+5 Vdc,-15 Vdc, +B Vdc, 

,-22 Vdc) .............................................. 424 
Step·Down Transformer ............................ 42B 
Power Supply <+5 Vdc) ......................... .-.. 423 
Power Supply (+5 Vdc,-15 Vdc, +15 Vdc) 424 
Power Supply (+5 Vdc, ±15 Vdc) ............ 424 
Connector Block (144·Pin) ...... .................. 440 
Connector Block (lB-Pin) .......................... 440 
Connector Block (2BB-Pin) ........................ 440 
Connector Block (36-Pin) .......................... 440 
Connector Block (144-Pin) ....... .......... ....... 440 
Pistol--Grip Wire Wrapping Tool Kit for 24 

AWG Wire ............................................. ;.. 455 
Pistol-Grip Wire Wrapping Tool Kit for 30 

AWG Wire .............................................. 455 
Pistol-Grip Wire Wrapping Tool Kit for 24 

or 30 AWG Wire ......... ............................. 455 
Battery-PoWered Wire Wrap Gun with Bit 

and Sleeve for 24 AWG Wire .................. 455 
Battery-Powered Wire Wrap Gun with Bit 

and Sleeve for 30 AWG Wire .................. 455 
Hand Wire Wrapping Tool for 24 AWG Wire 455 
Hand Wire Wrapping Tool for 30 AWG Wire 455 
Hand Wire Unwrapping Tool for 24 AWG 

Wire ........................................................ 455 
Hand Wire Unwrapping Tool for 30 AWG 

Wire ........................................................ 455 
Wire Wrap Gun Bit for 24 AWG Wire, .......... 455 
Wire Wrap Gun Bit for 30 AWG Wire .......... 455 
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TYPE 

H814(24) 
H814-A 
H820 

H821 

H850 
H851 
H852 
H853 
H854 
H856 

H863 
H909-A 
H909-BA 

H909-C 
H91l-J 
H91l-K 
H91l-S­
H914 
H916 
H933-C 
H933-CA 
H933-CB 
H934-CB 
H950-AA 
H950-BA 
H950-CA 
H950-DA 

H950-EA 

H950-FA 
H950-G 
H950-HA 
H950-HC 

H950-HD 

H950-HF 
H950-H~ 

H950-HH 

H950-HK 
H950-JA 

H950-LA 
H950-LB 
H950-PA 

TITLE 

Wire Wrap Gun Sleeve for 24 AWG Wire ... . 
Wire Wrap Gun Sleeve for 30 AWG Wire .. .. 
Grip Clip Connectors for 24 AWG Wire 

(1000/pkg) .................. r .•.•. 
Grip Clip Connectors for 30 AWG Wire 

(1000/pkg) ...................... '" .......... .. 
Module Handle Extender ................. . 
Edge Connector ...................................... . 
Module Holder (25/pkg) .......................... .. 
Module Holder (25/pkg) ....... .. ............ . 
I/O Connector (40-Pin Male) Board Mount 
I/O Connector (40-Pin Female) Cable 

Mount ................................................... . 
Connector Block (288-'Pin) ............... . 
General Purpose A Logic Box .................. . 
General Purpose Logic Box with Power 

Supply .......... ~ ...................................... . 
General Purpose Logic Box ........ .. 
Mounting Panel.......... .. ........................ .. 
Mounting Panel ............ .......... .. 
Mounting Panel ............ .. ................. . 
Mounting Panel .................................... . 
Mounting Panel ...... _ .................... .. 
4-Slot System Unit ................... . 
4-Slot System Unit ..................... . 
4-Slot System Unit ................ . 
9-Slot System Unit ............... . 
Cabinet Frame (Standard Size) ................ .. 
Full Door (RH) (Front or Rear Mounting) .. 
Full Door (LH) (Front or Rear Mounting) . 
Mounting Panel Door Frame (RH) (Rear 

Mounting) ........ : ................. . 
Mounting Panel Door Frame (LH) (Rear 

Mounting) .......................................... ~ .. . 
Mounting Panel Door Skin .... . 
Cabinet Table .................................. . 
Short Door (Covers 21 in. Mounting Space) 
Short Door (Covers 26-1/4 in. Mounting 

Space) ............... .. .................... .. 
Short Door (Covers 31-1/2 in. Mounting 

Space) ............................... .. 
Short Door (Covers 42 in. Mounting Space) 
Short Door (Covers 47-1/4)n. Mounting 

Space)...... .................. . 
Short Door (Covers 52-1/2 in. Mounting 

Space) ............... .............. . ............ .. 
. Short Door (Covers 63 in. Mounting Space) 

Short Door (Cpvers 21 in. Mounting Space) 
(used with H952-BA installed) 

logo Frame Panel (Aluminum) .. 
Logo Frame Panel (Plastic) .................. . 
Bezel Cover Panel (5-1/2 in.) ................. . 
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455 
455 

458 

458 
456 
472 
456 
456 
472 

472 
440 

- 417 

417 
415 
420 
420 
420 
420 
420 
431 
431 
431 
434 
400 
400 
400 

400 

400 
400 
400 
400 

400 

400 
400 

400 

400 
'400 

400 
400 
400 
400 



TYPE 

H950·QA 
H950·SA 
H952·AA ' 
H952·BA 
H952-CA 
H952-CB 
H952·GA 

H952·HA 
H957·AA 
H957·BA 
H9?7·CA 
H957·DA 
H957-FA 
H957-FB 
H957-GA 

. H957·HA 
H957·JA 
H957·LA 
H957-SA 
H960-BC 
H960-CA 
--H961-A 
H961-AA 
H967·BA 
H984·BA 
H984·BB 
H984-CA 
H9800-A 
H0341 
H8030 
H9270 
H9271 

~K003 

K012 
K026 
K028 
K1l3 
K123 
K124 
K134 
K135 
K138 
Kl~1 
K174 
K201 
K202 
K206 
K207 
K210 
K211 

TITLE 

Bezel Cover Panel (10·1/2 in.) .... 
Air Filter (for H952-BA or H952-CA) ......... . 
End Panel (require 2 per cabinet) .......... ,. 
Stabilizer Feet (Pair) .................... : ............ . 
Fan Assembly (Top Mounted) (115 Vac) .. 
Fan Assembly (Top Mounted) (250 Vac) .. 
Filler Strip Set (Front and Rear) (Joining 

Two Cabinets).. . ............... . 
Free-Standing Table ................................. . 
Cabinet Frame (Short Size) ........................ . 
Full Door (RH) (Rear Mounting) ............... . 
Full Door (LH) (Rear Mounting) ............... . 
Mounting Panel Door Frame (RH) ....... . 
End Panel (R end) ......................... . 
End Panel (L end) .................................... .. 
Filler Strip Set (Top, Front, and Rear) 

(Joining Two Cabinets) ....................... .. 
Fan Assembly (Front or Rear Mounting) .. .. 
Bottom Cover Plate ....... . 
Logo Frame Panel ..................... .. 
Filter (for H957-HA) .. .... . ............... . 
Cabinet Assembly (Standard Size) 
Cabinet Assembly (Standard Si:!e) .... ~. 
Cabinet Assembly (Standard Size) 
Cabinet Assembly (Standard Size) ....... .. 
Cabinet Assembly (Short Size) ............... . 
Low-Profile Cabinet, 115 Vac .. .. 
Low-Profile Cabinet, 230 Vac ................ .. 
Bracket Set to Mount H909-C .................. . 
General Purpose Systems Desk ............. . 
Card Cage Assembly ................................ .. 
Connector Block (72-P,in) ... . 
4x4 Backplane Assembly for LSI-11 ......... . 
4x4 General Purpose Backplane ............. . 
Gate Expander .................................. .. 
Gate Expander ..................... . 
Gate Expa nder ..................... , .. . 

?:::rt~~;a~:~:::::::::::::::::::::::::.:: : 
Non-Inverting Gate ................. . 
AND/OR Gate .............. .. 
Inverters ...................................... . 
Inverters ........ '" ........................... . 
Inverters ....... ............ . 
Binary-to·Octal Decoder 
Digital Comparator ........................... _ ... . 
Flip-Flop ............... . 
Flip-Flop ............. . 
Flip-Flop Register .................. . 
Flip-Flop .............. . 
Counter ... . ............ . 
Programmable Divider ... . 
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400 
400 

. 400 
400 
400 
400 

400 
400 
406 
406 
406 
406 
406 
406 

406 
406 
406 
406 
406 
400 
400 
400 
400 
406 
406 
406 
416 
413 
434 
440 
135 
432 
394 
394 
394 
394 
394 
394 
394 
394 
394 
394 
394 
394 
394 
394 
395 -
395 
395 
395 



.. 

TYPE TITLE Page 

K220 l.!p/Oown Counter' ................................... :.. 395 
K230 Shift Register ............................................ 395 
K265 Reed Relay Driver ..................................... 395 
K281 Fixed Memory ............................................ 395 
K282 Diode Memory ............................................ 395 

I K302 Dual Timers ................................................ 395 
K303 Timer .......................................................... 395 
K323 One-Shots ......................... '" . .. ... . .. .. ........... 395 
K371 Clock Control, 200 Hz to 6 KHz ............... ; 395 
K373 Clock Control, 20 Hz to 600 Hz ................ 395 
K374 Calibrated Timer Control, 0.01 sec to 0.3 

sec .......................................................... 395 
K375 Clock Control, 2 Hz to 60 Hz .................... 395 
K376 Calibrated Timer Control, 0.1 sec to 3 sec 395 
K378 Calibrated Timer Control, I sec to 30 sec 395 
K501 Schmitt Triggers ........................................ 396 
K579 Isolated AC Input Converters ... ................ 396 
K580 Dry Contact Fi Iters .................................... 363 
K58I Dry Contact Filters .................................... 363 
K616 Isolated AC Switches ................................ 366 
K652 DC Driver .......... , ................ , ...... , .. . . .. . . . ... .. . 368 
K657 DC Driver .. , ........ ' ......... , ... ...... . . . . .. ... ... ... . ... 369 
K658 DC Driver ........... '.' .. .... .. .. .. ............ . . . . .. .. ..... 370 
K675 5-Digit Display ... :........................................ 371 
K724 Interface Shell ............................................ 419 
K943-FP Mounting Panel ............... ~........................... 430 
K943-WP Mounting Panel.......................................... 430 
K990 
KDll-F 

Timer Component Board ............................ 397 
Microcomputer Module System with 4K' 

RAM .. ; .......... :.......................................... 126 
.KDll-J Microcomputer Module System with 4K 

Core ........................................................ 128 
KDll-R Microcomputer Module System with 16K 

RAM .............. ,:......................................... 128 
KPVll-A LSI-ll Power Fa'il/LTC Generator .............. 155 
KPVll-B LSI-ll Power Fail/LTC Generator/ 

Terminator ............................................ 163 
KWVll-A LSI-II Real Time Clock......................... ..... 134 
M002 LogiC HIGH Source .................................... 239 
M040 Solenoid Driver .......................................... 240 
M050 50 mA Indicator Driver .............................. 242 
M051 Positive to Negative Logic Level Converter 121 
M060 Solenoid Driver ............. :............................ 243 
MI00 Bus Data Interface .................................... 121 
MI0l Bus Data Interface .................................... 120 

\. MI02 Device Selector .......................................... 121 
MI03 Device Selector .......................................... 120 
MI05 Address Selector ........................................ 69 
MI07 Device Selector ....................... :.................. 120 
MI08 F.lag Module .............................................. 120 
Mlll Inverter ............................... '" . ..... ... ........... 245 
M112 NOR Gates .................................................. 246 
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TYPE 

MIl3 
MIl5 
M116 
MIl7 
M119 
M121 
M133 
M135 
M137 
M139 
M141 
MI55 
M159 
M161 
MI62 
M163 
MI65 
MI68 
MI91 
M202 
M203 
M204 
M205 
M206 
M207 
M230 

M236 
M237 
M238 \ 

M239 
M245 
M246 
M248 
M306 
M310 
M401 
M403 
.M404 
M405 
M500 
M501 
M502 
M506 
M510 
M521 
M594 
M598 

M602 
M611 

TITLE 

NAND Gates ............................................. . 
NAND Gates ............................................. . 
Six 4-lnput NOR Gates ............................. . 
NAND Gates ........................................... . 
NAND Gates ............ : ................................ . 
ANDIOR Gates ......................................... . 
2-lnput NAND Gate .................................. .. 
Qight 3-lnput NAND Gates ...................... .. 
Six 4-lnput NAND Gates .......................... .. 
Three 8-lnput NAND Gates ....................... . 
NAND/OR GATES ..................................... . 
4-Line to 16-Line Decoder ......................... . 
Arithmetic/Logic Unit ............................... . 
Binary-to-Octal/Decimal Decoder ............. . 
Parity Circuit .............................................. . 
Dual Binary-to-Decimal Decoder ........... ..... . 
8 Buffers .................................................... . 
12-Bit Magnitude Comparator ........... ........ . 
ALU Look-Ahead Logic ............................. . 
Triple J-K Flip-Flop .................................... . 
8 R/S Flip-Flops ...................................... .. 
General Purpose Buffer and Counter ....... . 
General Purpose Flip-Flops ........................ . 
General Purpose Flip-Flops ...................... .. 
General Purpose Flip-Flops ...................... .. 
Binary-to-BCD and BCD-to-Binary 

Converter ............................................... . 
12-Bit Binary Up/Down Counter .............. .. 
3-Digit BCD Up/Down Counter ................. . 
Dual 4-Bit Binary Synchronous Up/Down 

Counter ......................... .-...................... .. 
Three 4-Bit Counter/ijegister ................... . 
Dual 4-Bit Shift Register .......................... .. 
5 D-Type Flip-Flops ................................... . 

\ Dual 4-Bit Multipurpose Shift Register ..... . 
Integrating One-Shot ................................. . 
Delay Line ................... , ............................ .. 
Variable Clock ........................................... . 
RC Multivibrator Clock ............................. . 
Cry.stal Clock ............................................. . 
Crystal Clock 5 KHz to 10 MHz ............... . 
Negative Input/Positive Output Receiver .. 
Schmitt Trigger .................................. : ...... . 
High-Speed Negative Input Converter ....... . 
Medium-Speed Negative Input Converter .. 
I/O Bus Receiver ..................................... . 
K-to-M Converter .............................. . 
EIA/CCITT Level Converter ....................... . 
I-Channel Transmit/Receive' Optic-Coupled 

Current Isolator ................. , ................... . 
Pulse Amplifier ............ .......................... .. 
High-Speed Power Inverter ............... . 
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247 
247 
250 
247 
247 
251 
252 
253 
254 
255 
256 
257 
258 
261 
263 
264 
266 
267 
269 
272 
273 
274 
275 
276 
278 

280 
283 
285 

287 
289 
291 
293 
295 
297 
299 
300 
302 
304 
305 
122 
306 
122 
122 
122 
308 
309 

312 
314 
315 



TYPE 

M617 
M622 
M623 
M624 
M627 
M632 
M633 
M650 
M652 
M660 
M671 
M706 
M707 
M730 
M732 
M734 
M735 
M737 
M738 
M783 
M784 
M785 
M795 
M796 
M798 
M901 
M903 
M904 
M906 
M907 
M908 
M909 
M910 
M912 
M917 
M918 
M920 
M922 
M927 
M930 
-M933 
M935 
M943 
M953 
M954 
M955 
M957 
M971 
M973 
M975 
M976 
M981 

TITLE 

4-lnput Power NAND Gate ......................... . 
8-Bit Positive Input/Output Bus Driver .. .. 
Bus Driver ................................................. . 
Bus Driver ................................................. . 
NAN D Power Amplifier ............................ .. 
Positive Input/Negative Owtput Bus Driver 
Negative Bus Driver ................................ .. 
Negative Output Converter ... :: .................. . 
Negative Output Converter ...................... .. 
Positive Level Cable Driver ...................... .. 
M-to-K Converter ...................................... .. 
Teletype Receiver ..................................... . 
Teletype Transmitter ................................. . 
Bus Interface ............................................ .. 
Bus Interface ............................................. . 
I/O Bus Input Multiplexer ........................ .. 
110 Bus Transfer Register ......................... . 
12-Bit Bus Receiver Interface ................... . 
Counter·Buffer Interface ........................... . 
UNIBUS Drivers ....................................... . 
UNIBUS Receivers ..................................... . 
UNIBUS Transceiver ...................... , .......... . 
Word Count and Bus Address Modu'le ...... .. 
UNIBUS Master Control .......................... .. 
UNIBUS Drivers ...................................... .. 
Flat Mylar Cable Connector ...................... .. 
Flat Mylar Cable Connector ....................... . 
Flat Coaxial Cable Connector .................. .. 
Cable Terminator .................................... .. 
Diode Clamp Connector .......................... .. 
Flat Ribbon Cable Connector .................... .. 
Terminator ................................................ .. 
Terminator ................................................. . 
Round Coaxial (TWP) Cable Connector .... .. 
Flat Coaxial Cable Connector .................. :. 
Flat Mylar Cable Connector .................... .. 
U,NIBUS Jumper Module .......................... .. 
Flat Mylar Cable Connector .................... .. 
Round Coaxial (TWP) Cable Connector ... : .. 
UNIBUS Terminator Module' ... ; ................ .. 
Flat Ribbon Cable Connector .................. .. 
OMNIBUS Jumper Module ...................... .. 
Flat Mylar Cable Connector ...................... .. 
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