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The General Purpose Asynchronous Oata Communications Module provides a 
qen~ral purpose EIA RS232C or 20 rnA de current loop link from the ter
ro~nal to ary eiterna1 device. The GP Async Data Comm peA transwlts and 
receives bit serial data to and from the external device through an 
interface cable assemblY, provides 6arallel-to-serial and serial-to
par~llel conv~rsi~n, and transmits anrl rece~ves bit parallel data to 
and from the terminal t~rough the Backplane Assemblv (data bus). Refer 
also to the O~eratinQ and Service Manual (HP Part NO. 02640-90042) for 
additional in~ormatlon. Parts lists for 02640-60043, 02640-60058, 
02640-60059, 02640-60077, 02640-60131, and 02645-60002 arP contained 
In module section 13255-91086. 

2.0 OPERATING PARAMETERS. 

A summary of ~peratlng parameters for the GP Asvnc Data corom Module is 
contained In tahles 1.0 throuah 6.5. 

Table 1.0 Physical Parameters 
================================================================================ 

Part 
Number 

--- ... ---------------~ ... -----
02640-60043 
02640-60058 
02640-60t)59 
02640-60077 
02640-60089 
02641)-60097 
02640-6009A 
02640-60099 
02640-60131 
02645-60002 
02645-60003 

Size (TJ x W x D) 
Nomenclature +1-0.100 Tnches 

----~----~--~---~-~---~~~---~- -~------~--~----~---~------------~-~-~-----~--------~ -------------~---------103/102 Cable Ass'v 
12531/12880 Cable ASs'y 
RS232C Cable ~ss'v 
T~st Hood Asembly 
GP Asvnc Da~a Corom PCA 
Current Loop Cable ASs'y 
RS232C Cable (Male) A~S'v 
RS232C Cable (Female) ASS'y 
US Modem Cable ~SS'y 
DC Self Test Hood 
Current Loop Self Test Hood 

N/A 
N/A 
N/A 
N/A 

12.9 x 4.0 x 0.6 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Weight 
(Pounds) 

.......... _-- ....... -- ..... -- ... ---
N/A 
N/A 
N/A 
N/A 
0.50 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

============================================================================== 

Number of Backplane Slots Required: 1 

================================================================================ 
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1.0 INTRonUCTJON. 

13255-91089/02 
Fev AUG-01-76 

The General Purpose Asynchronous nata Communications Module provides a 
qen~ral purpose EIA RS232C or 20 rnA de current loop link from the ter
ro~nal to ary e~ternal device. The GP Async Data Comm PC~ transroits and 
receives bit serial data to and from the external device through an 
interface cable assemblY, provides ~arallel-to-s~rial and serial-to
parallel conversi~n, and transmits and rece~v~s bit parallel data to 
and from the ~erml~al t~rouqh the Backplane Assemblv (data bus). Refer 
also to the OperatlnQ and Service Manual (HP Part NO. 02640-90042) for 
additional in~ormation. Parts lists for 02640-60043, 02640-60058, 
02640-60059, 02640-60077, 02640-60131, and 02645-60002 are contained 
In module section 13255-91086. 

2.0 OPERATING PARAM~TF.RS. 

A summary of ~peratlng parameters for the GP Asvnc Data Comm Module is 
contained in tables 1.0 throuah 6.5. 

Table 1.0 Physical Parameters 
================================================================================ 

---------_ .... _-------------- ...... 
02640-60043 
02640-6005R 
02640-60059 
02640-60077 
02640-60089 
02641)-60097 
02640-6009R 
02640-60099 
02640-6013t 
02645-60002 
02645-60003 

Nomenclature 
---~-~---~--~-----~--~-~~--------------~~-~-------~---~-----

103/102 Cable ASs'y 
1'531/12880 Cable ASs'y 
RS232C Cable ~ss'y 
T~st Hood Asembly 
GP Async Da~a Corom PC~ 
Current Loop Cable ASs'y 
RS232C Cable (Male) ASS'y 
RS232C Cahle (Female) ASs'v 
US Modem Cable ASs'y 
DC Self Test Hood 
Current Loop Self Test Hood 

51 ze (TJ X W x n) 
+/-0.100 Tnches 

-~------~----~--~---~------~-~--~---~---~-----
N/A 
N/A 
N/A 
N/A 

12.9 x 4.0 x 0.6 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Weight 
(Pounds) -------_ .. -

--~------N/A 
N/A 
N/A 
N/A 
0.50 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

===========================:===========:====================================== 

Number of Backplane Slots Required: 1 

====================================:=========================================== 
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Table 2.0 Reliabilltv and Fnvlronmental Tnfo~matlon 

================================================================================ 

Environmental: ( X ) HP Class B ( ) nther: 

Restrictions: Type tested at product level 

============================================================================== 

Failure Rate: 1.502 (percent per 1000 hours) 

--~-~-~-------~~--~~~---~---~~--~-----~-~-~~----~----------~------------------------------------~----------~--~-~-------------------------~--~------------------

Table 3.0 Power Supply and ClOCK Requirements - Measured 
(At +1-5% Unless othp.rwise Specified) 

~---~.----------------------------~--~--~~------~---------------~~-----~~--~-----~~---------~---~---~-----~~----~---~-~------~-~-----------~---------~------~--

... 5 Volt SupplY +12 Volt Supply -1'2 Volt Supply -42 Volt Supply 

If 300 rnA fa 40 mA ~ 20 iliA @ 

NOT APPLICABLE 
====================================== ======================================= 

115 volts ac 220 volts ac 

A A 

NOT APPLICABLE 
-~~-,-------------~----~-~--~---~---~--~-----~--~----------------~--------------~--.--------~----------------------------~-~-------------------~-~------------

ClOCK Frequency: 4.915 MHz 

=====.=========================================================================== 
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Table 4.0 Switch DefinItions 
================================================================================ 

PCA Function 
Deslqnatlon 

================ =:==:=:===:=:::==:==:====::::=::=::::::::::::::=:::::======== 
Alt,A10,A9,A4 

Feo thru FC7 

C~E 

BO thru Btl 

SO,51,52 

134 

RHE 

1A1 

Module Address Selection (see section 4.0) 

Firmware Control Word - Function deoends on 
firmware apolication 

Custom Raud RAtp Enable 
Closed - The custom baud rat~ qenerator is 

enabled when the haud rate switCh 
is in the EXT position 

Open - The custom haud rate generator is 
disabled 

Custom Baud Rate Selection (see section 4.1) 

SplIt Baud Pate Selection (see section 4.2) 

134.5 BAUd 
ClosPd - Enable 134.5 baud and 6-bit data 

word when baud rate switch is in 
150 position 

Open - DISAble 134.5 baud 

Two stop Bits 
Closed - Transmit and receive data with two 

stop hits at all baud rates. 
npen - Transmit and receive data with one 

stop hit at all_haud rates excent 
110 (two stop bits) 

Transmit ~andshake F.nable 
Closed - Ena.~l e t ran sm 1 t handshake c 1 reu 1 t 
open - Disable transmit hand5h~ke circuit 

Receive Handshake Enable 
rlosed - Enable receive handshake circuit 
bpen - Disable receive handshake circuit 

Inhibit AT'" 
Closed - Disable Data Comm Intprru~t from this module 
np~n - Enable Data Comm Interrupt from this module 

---~~-------~---~---~-------------~---~-~---------------------~-~-----~--~~--~---------------------------------------------------------------~-------------------
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Table 5.0 Con~ector Information 
--~--'--~-----~~---~~-----~~-~-~-~-~~~~~~------~~~-~------~-------~~---~~-------------'~----------~-----------~~-------------------------------~------------------Connector I 

and pin NO. I --- ... -------~ .... -----,-----_ .... _- .... 
Pl, Pin 1 

-? 

-3 

-4 

-6 

-7 

-8 

.q 

-10 

-11 

-12 

·13 

-t4 

-15 

-16 

Pin ·,11 
throuah 

Ptn -20 

-21 

-22 

Siqnal 
Name 

------~---------------------~-~-... sv 

GND 

SYS CLK 

-12V 

ADORO 

~DOR2 

ADDR3 

ADOF4 

~DOR5 

ADDR6 

ADORQ 

ADDR11 

1/0 

GND 

Siqnal 
Description 

============================================== 
... 5 Volt Power Supply 

Ground Common Return (Power and Siqnal) 

4.915 M~Z System ClOCK 

-12 Volt Power SUDPlv 

Negative True, Address Sit 0 

Not Used 

Negative True, Address Bit 2 

Neq~tive True, Address Bit 3 

N~qative True, Address Rit 4 

Negative True, Address A1t 5 

Neqative True, Address Rit 6 

} 

} Not Used 
} 

Negative True, Address R1t q , 
I N~qattv~ True, Address Ait 10 , 
, Neqativp- True, Address A1t 11 , , } 
I} Not Used 
I } , 
I Neqattvp True, TnDut nutput/Memorv , 
, Ground Common Return (Power and Sional) 

====::=======================:=================================================== 
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Table 5.0 Connector Information (Cont'd.) 
=====:=========-================================================================= 

Connector 
and Pin No. --. ---------------.-.-----------
P1, Pin" 

-c 

-n 

-E 

-F 

-.1 

-J< 

-"1 

.p 

-s 

-T 

-n 

-v 
-w 

-x 
-y 

-z 

Signa] Siq~al 

Name 1 Description I 
================1============================================== 

GND I Ground Common Return (Power and Sln.nal) , 
+12V 

PWR ON 

BUSO 

RUSt 

~US2 

RUS3 

RUS4 

~US5 

BUS6 

RUS7 

WRITF. 

PRIOR IN 

PRYOR OUT 

REO 

ATN 

1 Not Used , 
System Power On 

Neaative True, Data Bus Bit 0 

Neaatlve Trup, Data RU5 Ait 1 

~leaat 1 ve True, Data Bus Pit 2 

Neaative True, Data Bus Bit 3 

Neaatlve True, Data Bus Bit 4 

NeQatlve True, Data Bus Ait C; 

Neaative True, Data Bus ~lt 6 

Neqatlve True, Data Bus BIt 7 

Neaative True, WrIte/Read Type Cvcle 

• } Not Used 
} 

Bus Controller Pr lori. tv In 

Bus Controller Prloritv Out. 

} 
} 
} Not used 
} 
} 

NeQative True, Request (Bus nata 
Currently Valid) 

Neqatlve True, Data Comm Interrupt Request 
================================================================================ 
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Tahle 5.1 Connector Information 

================================================================================ 
conn~ctor 

and Pin NO. 
------ ... ------- ....... _ ... _----_ ... -------

p2, pin t 

- 2 

- :3 

- 4 

- 5 

- 7 

.. 8 

- q 

-10 

-1t 

-12 

-13 

-14 

-15 

Siqnal Siqnal 
Name 1 Description 

================1============================================== 
t 
I 

ENCL I Neaative True, Current LOoP F.nable , 
INT NeQatlve True, Invert Current Loop 

Pece.l ved Data 

CL+t2 Power Source for Current LOop 
Active Receiver 

CL+ Current toop Peceiver Positive Input 

CL- Currpnt LOop Receiver Neaative Input 

eLA Current Loop Transmitter Current 
Sourcing Terminal 

CLP Curr(o'nt T,oop Transmitter Current 
Sinking Terminal 

INn Neqative.True, Invert Current Loop 
Transmitted Oata 

PON Power On Clear 

TSB Neqative True, Invert the Sense of SA 

XECL Programmable Control Siqnal 

TTYTN Teletvpe Current LOoP Receiver Input 

} 

} Not Used 
} 

TEST 9650 Test Point 

================================================================================ 
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Table 5.1 Connector Information (Cont'd.) 

============================================================.==================== 
Connector 

and pin NO. 
... ~ .... ------------ ... ----- .. _----_ ... -

P?, Pin A 

-B 

-r 

-n 

-€ 

-F 

-H 

-,-T 

-I( 

-L 

-M 

-N 

-p 

-p 

-s 

Slqnal 
Name 

----------~---------------------
GND 

SA 

BB 

CA 

CB 

eNO 

CI" 

X8 nUT 

X16 OUT 

SA 

S8 

CD 

X16 TN 

Siqnal. 
Description 

============================================== 

Slonal Ground 

Transmitted Data Out 

Received Data tn 

Reauest to Send 

Clear to Send 

Not Used 

Sianal Ground 

Carrier Received 

Clock of 8 X the Transmit 8aud Rat~ 

Clock of 16 X the Transmit Baud Rate 

secondary Channel Transmitted nata 

Secondary Channel Received Data 

Data Terminal Readv 

~lot Used 

Clock of 16 X the Receive Raud Fate 

==========================:===================================================== 
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Table 6.0 Module Rus Pin Assiqnments 
=====::====================================:===================================== 

Function 
Performed: Output Data Character for Transmission 

Poll Bit: Not Applicable 

Module Address: (ADOR 11,tO,9,41 = (A11,AtO,A9,A4) 
Switch Selectable (OOOt)=Data Comm 

(Ot01)=Printer 

Function SDecifier: AnDR5 = 1 
ADDR6 = 1 

Data BUS Bit Interpretation: 

R7 Data Output Bft 7 

- 86 Data Output Bit 6 

Data Output Bit 5 

A4~ Data Output Bit 4 

Data nutput Hit 3 

B '-' 4. DAta nutput Bit 2 

B1. Data Output Bit 1 

RO Data Output Bit 0 

I Bus , Value Siqnal 
------- --.. ---.~ .. ------------ .... -----~-- ... -

X ADOR 15 
X ADOR 14 
X AOOR 13 
X ADT)R 12 

All AOOR 1 t 
AIO ADDR 10 
A9 ADDR 9 

X ADDR 8 
X ADOR 7 
1 ADDR 6 
t ADOR 5 

.A4 ADDR 4 
X AOOR 3 
X ADOR 2 
X ADOR t 
X ADDR 0 _ .... _--- --------------- ..... --- ----.. --~-- ...... --

67 BUS 7 
86 RUS 6 
85 BUS 5 
84 AUS 4 
A3 AUS 3 
82 AUS 2 
8t PUS t 
80 BUS 0 

--~-~----~------------~-----------------l=Logical l=Bus Low 
O=Loqical O=Bus High 
X=Don't Care 

----~------ .. -------------~-~-------------~ 

=====::==:=========:============================================================= 
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Tabl~ 6.1 Module Rus Pin Assianments 
================================================================================ 

Function 
pertorme"': 

Poll Btt: 

Read Ffrmwar~ Control Word 
(Fe Switches) 

Not APplicable 

Module Address: (~DOR 11,10,9,4) = (Atl,A10,A9,A41 
Switch Selectable (OOOl)=Data Comm 

(OIOl)=Printer 

FUnction Specifier: ADOR5 = 0 
ADDR6 = 1 

nata Bus Bft Interpretation: 

P.7 Swttch FC1 
o = Switch Closed 
1 = Switch Open 

B6 5wit~h Frb 
o = Switch Closed 
t = SwitCh Open 

B5 switCh FrS 
o = Switch Closed 
1 = Switch Open 

84 SwitCh Fr4 
o = Switch C~osed 
t = Swltcn Open 

R3 SwitCh FC3 
o = Sw~tCh Closed 
1 = Switch Open 

R2 Swltch .. FC2 
o = Switch C~ose~ 
t = SwitCh Open 

B1 switCh Fel 
o = SwitCh C1.osed 
1 = SwitCh open 

BO Sw 1 tCh_. FCO 
o = Switch Closed 
1 = SwitCh Open 

Bus 
I Value Slqnttl 
1------- -.... ~---------------- --... ---~-----
I X ADOR 15 , X ADDR 14 , X ADOR 13 

X ADOR l' 
Atl ADDR 11 
AtO ADOR 10 
Aq ADDR q 

X ADDF 8 
X ADOR 7 
1 flDOR 6 
0 ADDR 5 

A4 ADOR 4 
X ADOR 3 
X ADDR 2 
X ADDR 1 
X ADOR 0 

- ... ---,.. ... ~--- ... ~---------.-,--- ...----_-._------
87 RUS 7 
R6 RUS 6 
B5 BUS 5 
B4 PUS 4 
B3 RUS 3 

8" BUS , 
B1 BUS t 
flO RU5 0 

-----~-~-------~---------~---~-~~----~--
I=Loq~cal l=Bus Low 
O=Logical O=Bus High 
X=Don't Care 

------~~----~-----~--------------~-----~~-

----------------~--------~--~-----------~-------~-~-------~-~--------------------------------------------- ... ---~-----------------------~-----------------~-----~-
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Tahle 6.2 Module Bus Pin Assiqnments 
-====;:======================:=================================================== 

, , 
I 
t 
I , 
I 
I 
I 
I 
I 
I 

Function I I Bus 
pertorme~: Input Module status Byte I Value I Siqnal 

------- ... ----------------... ~ ----~--- ... ---
X ADDR 15 

Poll Bit: Not Applicable X AOOR 14 
X AODR 13 

Module Address: (AODR 11,10,9,4) = (Atl,AtO,A9,A4) X AonR 12 
Switch Selectabl~ (OOOl)=Data Comm 

("101)=Prlnter 

Function 50eclfier: ADOPS = 1 
ADDR6 = 0 

AO = 0 Read Standard status 
AO = 1 Read Alternate 5tatus 

nata Bus Bit Interpr~tation: 
Alternate status Is the same as the 
standard status unless noted otherwise 

~7 Not Used 

Bib 0 = 58 On 
1 = SR Off 

RS 0 = C,", On 
1 = C8 nff 

B''l 

S.) 

s:l 

Ai 

810 

0 = CF On 
1 = CF Off 

0 = NO parity Error 
1 = P~rltv Error 

0 = NO Overrun Error 
1 = Overrun Error 

o = Transmit Hold~nq Reqister Full 
1 = Transmit Holdino Reaist~r Empty 

o = Receiver Req~ster Empty 
1 = Receiver Reqister Full 

At 1 AOOR 11 
AtO ADnR 10 
A9 ADOR 9 

X ADDR 8 
X ADOR 1 
0 AOOR 6 
1 ADOR 5 

A4 AOOR 4 
X ADOR 3 
X ADOR 2 
X ADDR 1 

AO ADOR 0 
--- .. --- -------... ---~ ------- ---- .. - ... -----

87 BUS 7 
86 BUS 6 
85 AUS 5 
84 AU~ 4 
83 BUS 3 
B2 AUS 2 
B1 PUS 1 
BO 8US 0 

~----~-~-~----~-~----------~--------~---
l=Loqical l=Bus LOw 
O=Loqical O=Bus High 
X=Don't Care 

------~---~----~~-------~--~-~~-~---------

(Alternate) 

o = Transmission in 
Proqress 

1 = Transmission Complete 

=====:================================================::::=:::=:=::::==:=:=::=::= 
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Table 6.3 Module Bus Pin Assiqnments 
--~-~-~-~---~----~~---~-~---~~-~~~-~~-~~~---~-~---~-~~--~-~-~~~-----~~~--~--~-----~~------~-----~--~----------~---~--~-----------------~-------~----~-----~-----Function 

Pertorme~: Read Rp.ceived Data Character 

Poll Bit: Not Applicable 

Module Address: (ADON 11,10,9,4) = (Al1,~10,A9,A4) 
Switch selectable (OOOl)=Oata Comm 

(OI01)=Printer 
- -

Function Specif.ier: ADDR5 = 0 
AODR6 = 0 

Data Bus Bit Interpretation: 

A7 Data lnout Ait 7 

Ro Data Jnput Bit 6 

RS Data Input Bit 5 

84 DatA Jnput Rit 4 

83 O~ta Input Rit 3 

82 Data Tnput Ait 2 

~1 Data Tnout Hit 1 

AO Data Input Bit 0 

Bus 
Value 5iqnal 

--- ... - ... - ----- ... --~------------ --_ ... _ ..... -----
X ADDR 15 
X ADOR 14 
x. AOOR 13 
X ADOR 12 

Atl ADOR 11 
A10 ADOR 10 
A9 ADDR 9 

X ADOR 8 
X ADOR 7 
0 ADDR (, 

0 ADOR 5 
A4 ADOR 4 

X ADOR 3 
X ADOR 2 
X ADDR 1 
X ADDR 0 

------ ... --.- .. ----~- ... ---~- ... --- -- .... ---------
87 BUS 7 
86 BUS 6 
85 AUS 5 
64 BUS 4 
63 BUS l 
B2 BUS , 
B1 BUS 1 
BO AUS 0 

-----~-----------~-----------~------~---l=[,oqjcal l=P.us LOw 
O=IJooical O=Bus Hiqh 
X=Don-t Care 
~-------------------~ ---------------------

================================================================================ 
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================================================================================ 
Function 
performert: nutput Control Reqister Rits 

Poll Bit: Not ApplIcable 

Module Address: (ADOR 11,10,9,4) = (Al1,A10,A9,A4) 
Switch Selectable (0001)=Data Comm 

(010l)=Printer 

Function Soecifier: AOOR5 = 0 
AODP6 = 1 

Data BUS Bit Interpretation: 

87 Not Used 

Sb 0 = No Break 
1 = Break: 

B5 0 = Enahle Parity 

, Valu~ 
-~- .. -.. --------

X 
X 
X 
X 

Atl 
AtO 
A9 

X 
X 
1 
0 

A4 
X 
X 
X 
X 

... ------------_ ... -
87 
B6 
BS 
B4 
Bl 
B2 
B1 
80 

Bus 
5iqnal 

.... _ ...... ----------. -----_ ... -----
ADDR 15 
ADOR 14 
AODR 13 
ADOR 12 
ADOR 1 1 
AOOR 10 
AOOR 9 
ADDR 8 
ADOR 7 
AOOR f' 

ADOR 5 
AOOR 4 
ADOR 3 
ADDR 2 
AOOR 1 
ADOR 0 

... ---_ .... __ .. ------_ ... _- .... - ... -
BUS 7 
BUS 6 
BUS 5 
BUS 4 
BUS 3 
AUS 2 
BUS 1 
BUS 0 

1 = Inhibit Parity -.... ---~-~~----~---~-~ --~--~~-----~~~-~-~-
I=Loqical 1=8us LOW 
o=Loqical O=Bus High 

R4 0 = Odd Parity X=Oon·t Care 
1 = Even Parity ~---~---~~----------~ ~--~-----------~---~-

RECFIVE BAUD PATE 
I_~ ____ -~-----~--------~~--------~----~-----------tExt Clk 110 150 300 1'00 2400 4Aon 9600 I 
t===============================================t 

R3 • 0 0 0 0 1 1 1 t, 
I I 

82 '0 0 1 0 0 1 1 I 
I I 

R1 I 0 lot 0 1 0 1 I 

80 

~-----~~--~---~----~~---.~-~~-~--~-----------~-----~----~------~~~---------~-----~---~---------~~ 

o = CA o~ 
1 = CA off 

============'==================================================================== 
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Table 6.5 Module Pus Pin Assiqnments 
================================================================================ 

Function 
performed: 

Poll Bit: 

TnDut instruction to Set/Reset Data 
Terminal Readv (CD) and Set/~eset 
External Control siqnal (X~CL) 

Not Applicable 

Module Address: (AOOR 11,10,9,4) = (Atl,A10,A9,A4) 
Switch Selectable (0001) = Data Comm 

(0101) = Printer 

Function Speclfleor: ADDP5 = 1 
ADOR6 = 1 

A2 = 0, XECL = L<?w 
A2 = 1 , XErL = Hiqh 

A3 = 0, rD On. 
1\3 = 1 , CO Off 

nata BUS Bit Interpretation: Not Apolicable 

Bus 
Value Signal _ ............ _- -- ..... - .. _-_ ... -------.-.-- ------------

X ADOR 15 
X ADOR 14 
X ADDR 13 
X ADOR 12 

Atl ADDR 11 
A10 ADDR 10 
A9 ADDR 9 

X AOOR R 
X ADOR 7 
t ADOR 6 
1 AOOR 5 

A4 ADOR 4 
AJ ADnR 3 
A2 ADOR ? 
x AOOR 1 
)( ADf)R 0 

------- ------ ... -_ ... ---------- ------------
B7 RUS 7 
86 BUS 6 
85 BUS C; 

B4 BU~ 4 
B3 BUS 3 
B2 AUS ? 
81 ~US 1 
80 BUS 0 

----------------------------~--~~---~---
l=LoQical l=Bus Low 
O=Loqlcal O=BlJS High 
X=Don·t Care 
~-~---~--~---~--~-------~--~--------------

~-------------------~-------~-~----~~---~--~~~-------~--------~----~---~--~---------------------------~~---------------~---------~--------~--------------------
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3.0 FUNCTIONAL PESCRIPTION. Pefer to .the block diagram (fiQure_1), 
schematic d~aqra~.(figure 2), component location dl~qram (figure 3), 
current loop confiqurations (figure 4), and parts lIsts (02640-60089, 
02640-60097, 02640-60098, 02640-60099, and 02645-60003) located in the 
aOPE'ndix. 

3.1 

3.t.l 

3.1.? 

3.2 

3.2.1 

The functional ~escription Of this module is detailed in blocks as 
shown on the block dia~ram. 

UART. The UART is an MOS/LSI device used for interfacing a serial 
asynchronous data path to a parallel data path. The baud rate, number 
of stop bits, and parity configuratIon Of the received and transm1tted 
serial char~cters can be ~roqrammed. (For detaIls of the UART, consult 
western DiqitAI's TR16028 specifIcation sheet.) 

Trans~itted and received characters can have 6, 7, or 8 data bits 
(excludlnQ parirv). All characters have one start bit. Ch~racters 
have one stop bit unless 110 baud Is selected or the 2SB Switch is 
closed, in which case two stop bits are use~. 5ii or seven-bit data 
words can have even or odd ~arity. Eight-bit data words have no 
paritv. 

When the 134 Switch is closed and control register bits 3, 2, and 1 are 
"010", then 134.5 baud, six data ~its, one start bit, and one stop bit 
are selected. 

1/0 INSTRUCTION Of CODER. 

The 1/0 l~struction decoder is a circuit whlc~ decodes terminal data 
bus sjonals into hardware control signals on the peA. Tt consist~ of 
a module ad~ress decoder (U46) Rnd a 3-to-8 decoder (045). The module 
address dpcoder is co~pos~d of four exclusive OR oates which can be 
proorammed with switches. When the prooer module address Is oresent on 

ADDR11, ADOPIO, ADOP9, and AOnR4, an enable si~nal 1.s provided to the 
3-to-R decoder. 
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3.2.2 The 3-to-R decoder provides control siqnals to the other functlon~l 
------ --- ---- _ ... _- --blocks. Address lines ADORO, AODR2, ADDR3, AOOR5, ADDR6, and WRITE and 

I/O are dpcoded and strobed bY REO to realize 
lowinq control ~lqnals are activated as shown 
module address Is 

--- - ...... -
I/O WRTTr;: AODRO 

0 0 X 

0 0 X 

0 ,. X 

0 1 1 

0 ,. 0 

0 1 X 

0 X 

0 X 

0 t X 

0 X 

selected. 

--- ---AOOP2 ADDP3 

X X 

X X 

X X 

X X 

X X 

X X 

0 X 

t X 

X 0 

X 1 

X = Don't Care 
+ = Rising Edqe 

_ ... - .... ---
ADOR5 AOOR6 

1 0 

0 0 

1 0 

0 1 

1 

1 1 

0 0 

0 0 

0 0 

0 0 

control pUlse~. The fo1-
whenever the proper 

REO 

t T,oad control regis-
ter from data hus. 

t Load character into 
transmit half of 
HART. 

0 Gate firmware 
control word onto 
data bus. 

0 Gate status word 
onto data hU5. 

0 C:ate JTlodlfied status 
word onto data bus. 

0 Gate received data 
from UAFT to data 
bus. 'Reset UART's 
Data Ready flip-flop 

+ Set XECL hiqh 

+ Set. XECIJ low 

+ Turn CD off 

+ Turn CD on 
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3.3 

3.3.1 

3.3.2 

3.4 

3.4.1 

CONTRnL REGISTER. 

T~e control register Is a 7-bit latch that contains the control state 
of the peA. The control hits set the parity, baud rate, and RS232C 
control siqnals. 

" -
rhe r~qtster Is composed of seven D-type flip-flops. Data is latched 
in this reqister from the data bus. The reqister·s output controls the 
R5232C control lines and programs the U~RT and baud rate oenerator. 

When latched in the control register, BUS1, BUS2, and BUS3 program the 

baud rate qen~rator receive multiplexer. BtJS4 and RUSS, in conjunction 
with the 234 and 2SB switches, control the PI, SBS, WLS2, WLS1, and EPE 
siqnal Input.s to thf» tJAPT. 

BAUO RATE GENfRATnR. 

The baud rate generator provides the timing for data receotion and con
trol. It consists of two p~rts--a standard bAUd rate generator and a 
custom baud rate qenerator. 

The standard baud rate generator is composed of three 4-bit binarY 
counters (U31, U26, and U36) and associated presettinq loaic. The 
standard baud rates are deriv~d by dividing the bus Svste~ Clock to a 
rate of 16 times the desired baud rate. The standard baud rates are: 
110 baud (1.16 kHz), 150 baud (2.4 kHz), 300 baud (4.8 kHz), 2200 baud 
(19.2 kHz), 2400 baud (38.4 k~z), 4~00 baud (76.8 kHz), and 9600 baud 
(153.6 kHZ)! The counter preset function is only used when 110 or 
134.5 baud Is selected. 
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3.4.~ 

The select inputs of the receive baud rate multipleier (U35) are driven 
bv the control reqlster. The proper X16 clock rate is selected t~ 
drive the UART receiver. The r~celve baud rates are selected as fol
lows: 

CONTROL 
RfGTSTE'P 
3 , 1 RFCF.IVE BAUD RATE 
-------- ----~------------~~-~------------~------

1 1 1 9600 

1 1 0 4800 

1 0 1 2400 

1 0 0 1200 

0 1 300 

0 t 0 150 (If 134 Switch Open) 
134.5 (If 134 Switch Closed) 

0 0 1 110 

0 0 0 F.xternal ClOCK (If CBE Switch Open) 
Custom Baud Rate (If CAE Switch Closed) 

The custom baud rate qenerator also consists of three 4-bit binary 
~ounters (U27, "17, and U141. These counters are proarammed with 12 
switches to produce the desired baud rate. The counters qet preset 
when the ~C (Pin 15) output of all three counters is true. The TC out
put of the la~t counter is aat~~ with the bus SYstem ClOCK to prevent 
alltchinq and routed throuqh A O-tvpe tllo-flop to square the signal. 
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3.5 

3.5.1 

3.6 

The transmit baud rate multiplexer (U25) is ptoqrammed with the spllt
rate (SO, 51, and 52) switches and selects a frequency to ClOCK the 
~AR~ at t~e desired baud rate. The transmit baud rates are selected as 
follows: 

52 51 50 TRANSMIT BAUD RATE 

SC SC ~C Custom Baud Rate 
SO SO SC 4800 
50 5C SO 2400 
~o SC ~c 1200 
5C 50 SO 300 
5C 50 5C 150 
~C ~C ~o 9600 
~o SO SO Selected Receive Baud Rate 

SC = Switch Closed 
SO = Switch Open 

TRANS~IT ~ANDSHAKE. 

The tr~nsmlt handshake circuit orovldes t~e capability of handshaking 
transmirted data with an PS232C control line. When the trans~it hand
sha~e circuit Is enabled (THE Switch closed), the device receivinq the 
transmission has the capability of siqnalinq a "busy" condition on the 
CR or SA control lines ann thus temporarily stoppinq data transmission. 
Transmission is halted by turning off the Transmit Clock (TRC) to the 
UART. 

T~is circuit is a 2-state, synchronous maChine that is clocked at 16 
times the transmit haud rate. CB and 5B must be stable at the middle 
of the last sixte~nth of the la~t stoo bit of a character with at least 
l~O nanoseconns of setup time. The Off state of CB siqnals a "busy" 

condItion. T~e On state of SR signals a "bUSY" condition unless ISS 
(P2, Pin 10) is grounded, In which case the Off state of SB signals a 
"husv" cond~tion. If a "bUSY" siqnal appears on CB, SA, or both, then 
the transmission will b~ held off. 

PECFIVE HANOSHAKE. 

The receive handshake circuit provides the capability of ~andshaktno 
received data with an RS232r control line. 
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3.6.3 

3.1 

3.1.t 

~hen ~he receive handshake circuit Is enabled (RHE Switch closed), CD 
is griven by the DR outout of the UART. When DR is a~tive (a character 
is tn the r~ceiver holdinq reaister of the UART), CO is turned off. CD 
isturn~d off at th~ nominal cent~r of th~ first stop bit of each re
ceive charact~r. When the character Is read by the processor (OR 
cleared), en 15 turned on. It should be noted that the mandatory dis
c?nnect fpature (Fsrt) cannot be tlsed when the receive handshake 
circuit is ~nabled. 

To use the receive handshak~ function, the IAT (Inhibit ATN) Switch 
must be close~. The PCA will not qenerate interrupts and must he 
scanned for received data. 

STATUS. 

~ . 
The status circuit is used to gate RS232C control siqnal information 
(CF, ca, an1 58) and OAPT status siqnals (DP, THFE, O~, and PEl to the 
terminal data bus. When the proper address 15 decoded, this circuit 

qates sevpn bits of status.information onto the data bus while REO is 
low. (Pefer to table 6.2 for detailed explanation of data bit inter
pretation.) 

3.8 FTRMWAFE CONTROL WORD. The firmware control word circuit consists of 
drivers that qate an 8-blt fIrmware control word to the terminal data 
bus when enabled by the I/O instruction decoder. when the proper ad
dress is decoded, Switch FCO through FC7 information is gat~d onto the 

3.9.1 

data bus while REO is low. A closed switch~prOduces a logic 0 on the 
data hus and an open switch generates a logic 1. 

CIJRRENT LOOP. The current loop circuits (In and but) provide the capa
bilitv Of transmittlnq and receivincr data in a 20-mA dc current loop. 
(Refer to fiqure 4 for current loop ConfiQurations.) 

The current loop receiver (In) is enabled when ENCL (P2, Pin 1) is low 
(qroUnded). The rec.eiver can be confiqured as a floatinq, passive re
ceiver or as a non-floating, active receiver. 
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3.9.1.1 In th~ floating conflquration, the transmitter sources current. The 
cyrrent oat~ Is into the CL+ (P2, Pin 4) termln~l and out the CL- (P2, 
Pin 5) terminal. When a teletype is the transmitter, the TTy IN (P2, 
Pin 12) input_should he used instead of the CL+ input. In the non
floatinq configuration, CL+12 (P2, Pin 1) and CL+ are connected, and 
CT,· is connp.cted to OTounrl. (A passive transmitter should be used with 
this cOnfIQuration.) The current path is from +12V into CL+ and ou~ of 
Cl,· to qround. The tTansmitt~r can then short the CL+ and CL- termi
nals and make the path from +12V to qround directly. 

3.g.1.?' The output current of the 5082-43~2 opto-lsolator (Ult) is converted to 
a voltaqe with a 2.2K r~sistor and sensed wJth a 74LS132 (Ut9). From 
a distortion standpOint, the ~dea) O-to-20 rnA or.20 rnA to 0 tranSition 
sense level is 10 m~. However, nOise considerations dictate that some 
hysteresis should be incorporated into the desiqn. The current transfer 
ratio of the opto-isolator and the thresholds of the 74LS132 are the 
primary factors in determiD1nq the current thresholds of the receiver. 
The O-to-20 m~ transitIon 15 sensed between 8.2 mA and 13.4 mAe The 
20 mA to 0 transitIon is sensed between 7.4 rnA an~ g.4 mAe There is 
always at least 0.82 rnA of hyster~sis in the receiver. 

3.9.1.3 Current flowing in the receiver is interpreted as a mark. By grounding 

INI (P2, Pin 2), current flowinq in the receiver can be interpreted as 
a space. 

3.9.'2 The current loop transmitter (Out) consists of a 20-rnA dc current 
source and a 20-rn~ dc current sink. 

The transmitter circuits are switched on and off to provide a high out
put impedance 20-mA de current loop transmitter. The CLA line (P2, Pin 
6) will source 20 rnA when on. The current path Is from the +t2V supply 
out the CLA pIn, and into the receiver. The return path Is ground. 
The_eLP line (P2, Pin 7) will sink ~O mA dc_when on. The c~rrent path 
Is from the receiver into the CLP pin, and into the -12V supply. The 
return path is qround. This transmitter will source current into +7.5V 
to -12v (re~erenced to ground) or sink current from +t2V to -7.5V (ref
erenced to qround). 
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3.9.2.2 The first stage of the transmitter consists of an NPN (2N4401) an~ a 
PNP (2N4403) transistor 02 and 01, respectively. This circuit shifts 
the data from TTL levels to the l?V levels reauired to turn the 20 mA 
current controllers on ann off. The second staqe controls the sourced 
and sunk current when on, and presents a hiqh impedance to the line 
when O~f. The CLA ~nd CLP output pins are ~rotected with series di
odes. The output current is controlled bv impressinq a constant 
voltaqe across the O.lSK ann O.10K resistors that are in series with 
the out~ut. This voltaae is maintained by the 1.SK, 8.2K, 1.5K voltaqe 
divider. When the transmitter is on, 24V is impressed across these re
sistors. The two diodes In series with these resistors are used to 
reduce current variations due to temperature chanqes. 

3.Q.2.3 A mark is transmitted as curr~nt in the line. By qroun~inQ INO (P2, 
Pin 8), a space CAn be transmltte~ as current in the line. 

'J.Q.3 Cnrrent Loop Spect.flcat10ns. 

~in 

Passive Receiver, floatlna 

Markinq Current 15.0 
~paclnq Currpnt 0.0 
VoltaQe Drop, ~arklnq 1.4 

Active Receiver, Non-floatinQ 

Markina Current 
~pacln9 Current 
npen Circuit Voltaqe 

Active Transmitter 

Marklnq Current Sourcen 
Markinq Current SunK 
SPAcinq CUTr~nt 
Peceivpr Voltaqe 

(receiver sourcinq) 
(receiver sinkina) 

-

0.0 
2(\.0 
1.4 

17.0 
2'5.0 
0.0 

7.5 
-12.0 

~alC --_ .. -

25.00 
5.00 
1.80 

10.00 
25.00 

t.80 

25.00 
3r;.00 

0.01 

12.00 
7.50 

Units 
----. 

mA 
mA 
volts 

mA 
rnA 
volts 

rnA 
rnA 
mA 

volts 
volts 
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4.0 MODULE ADORESS STRAPPING. 

The mOdule address Is a uniQue 4-bit value (2 octal dlqits) used to 
arldress a particular module on the terminal data bus. The GP Async 
DatA comm peA can be straped to respond to any module address from 00 
17, To determ~ne th~ confiQuration of the A4, All, AIO, and A9 
Switches, the followlnq is reQuired: 

a) Convert the octal address to a binary address as shown below. 

MOdule Address 12 1 

3 o 

Switch 
A11 AIO 

o 1 

o 1 

A9 

o 

1 

b) Clo~e a switch wherever a "0" appears in the binary 
module address. 

Th~ data carom driver uses module address 10 and the RS232C ~rinter 
driver uses module address 12. 
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4.1 CUSTOM BAllO Rl\TF. STRAPPING. 

The custom baud rate generator provides a cloCk that is 16 times the 
desired b~ud rate. The ranqe of baud rates is from 37.5 to 2400 baud 
(within 1.0 percent). In addition, ce~tain rates from 2400 to 19.2K 
baud are also provided. 

The ~aud rate switches arp confiqured as follows. (The example confiq
uration is for tlO haud selection.) 

a) Divide 153600 by the desired baud rat~. 

t~3600/110 = 1396.36 

h) Round the quotient to the nearest integer. 

1396.J6 becomes 1396 

C) Subtract one from the rounded quoti~nt. 

1396-1 = 1395 

d) Convert the decimal number to a 12-bit binary number. 

MSB LSB 
SWITCH Bl1 RIO S9 8A 87 86 85 64 83 82 81 BO 

1395 o 1 o o 1 1 o 1 

e) Close a switch in every position that has a "1". The 
remaininq switches are left onen. 

f) To calculate the actual qenerated baud rate, divide 
1~3600 by the result of step h, above. 

1~36ry0/1396 = 110.03 

(Note: The actual rate may not be exactly 
equal to the desired rate.) 

1 

To.CIOCK the receive half of the UART with a ~ustom baud rate,. the CSE 
Switch must be.closed and bits, 1, 2, and 3 of the control reqister 
must he "0" (F,xternal Clock). 
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4.2 SPLIT BAUD RATE STRAPPING. 

Baud rate selection is controlled bY bits 1, 2, and ~ of the control 
~@qister and the S9-S2 $witches. Bits 1, 2, ~nd 3 of the c~ntrol req
is~er, In con1unctiQn with the 134 and CBE switches, determine the re
ceive baud rate. If the SO-52 Switches are all open the transmit baud 
rate will always be equal to the receive baud rate. The followinq 
chait shows the available s~lit rates and corresponding switch configu
rations. 

R 
E 
C 
E 
t 
V 
E 

B 
A 

" D 

R 
A 
T 
F, 

TRANSMIT ~AUD RATE 

r 
tJ 
S 

E Til 
X 0 1 5 
T MOO 

1 
3 2 
o 0 
o 0 

2 4 
4 8 
o 0 
o 0 

9 
6 
o 
o 

EXT X X X X X X X X 

CUSTOM 

110 
150 
300 

1200 
2400 
4800 
9600 

1.34.5 

x X X X X X X 

x X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 
X X X X X X X 

1 
3 
4 

5 

x 

52 SO se SO se se SO SO SO 5e SO 
51 SO se 59 SO SO se SC so SC so 
so so se so se 50 SC SO SC SO SO 

x = Av~ilable SplIt Rate 
5e = Switch Closed 
SO = SwitCh Open 

B B B 
I I I 
T T T 
321 

000 

o 0 0 CBF. Switch 
Closed 

001 
010 
011 
100 
101 
1 1 0 
111 
010 134 Switch 

Closed 

Note: a) If all SO-52 Switches ar~ open, the transmit baud 
rate wIll p-qual the receive baud rate. 

b) The 134 SwitCh must be closed to Qet 134.5 baud. 
c) The CBF switch must be closed to Qet a custom baud 

rate. 
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Replaceable Parts 

Reference HP Part Oty Description Mfr Mfr Part Number Designation Number Code 

0~~5-60003 1 CURRENT LOOP SELf TEST HOOD ASSEMBLY 28480 02645-68003 
REVISION DATE: 05-1~76 

062 ..... 0098 1 SCREW-TPG ..... 40 .438-IM-lG PAM-HD-POZl 28480 062 ..... 0099 
lZ~I-01S9 1 CONNECTOI-PC EDGE 15~ONT/ROW 2-ROWS 11185 251-1S-30-261 
1.2~1-4339 1 POLARIZING KIY-PC EDGE CQNN 28480 1251-43)9 
22t<r0091 1 SCREW-MACH 4~40 .S62-IM-lG PAN-HD-POll 28480 220.0-:0091 
22to-og02 1 NUT-HEX-D8l-atAM ..... 40-THD .062-THK 28480 2260-0005 

3030-0009 1 SCREW-SEI 6-32 .11S-1M-lG Sl4All CUP-PT 28480 303.0-0009 
8150-2344 WIRE 24AWG 81( 300V PVC 7X32 80e 28480 81 S 0-2344 
50~6003 1 CUNP 28480 5040-6003 
50~6012 1 NOUNTlIIG alOCK 28480 5040-6012 
5040-6086 :t HOOD. CONNECTOR 28480 S040-6086 



Replaceable Parts 

Reference HP Part Qty Description Mfr Mfr Part Number 
Designation Number Code 

02t40-60089 1 G.P. A-SYNC DATA COMM ASSEMBLY 28~80 026~()-60089 

OATE CODE: A-1538-22 
ReVISION OATf:08-13-16 

(,,1 01!0-0121 2 CAPACITOR-fXD elUF +80-20~ 50~VDC CEa 28~80 0150-0121 
("L OHo-039.3 1 CAPACITOR-FXD 39UF+-10~ 10VOC TA 56289 1500396X9Ql082 
(..03 o 150-0J.;21 CAPACITOR-FXD .1UF +80-20~ 50~~OC CER 28~80 O15~O121 
l.'. OH0-3456 8 CAPACITUR-FXO 1000PF +-10: 1000.VOC CER 28~80 0160-*56 
(..!> Olt0-345t> CAPACITOR-FXD 1000PF +-10: 1000.VOC CER 28~80 016Ar*56 

eo Olt0-3456 CAPACITOR-FXD 1000PF +-10: 1000WI/OC CEa 28480 016Ar3456 
'-7 01t0-3456 CAPACITOa-FXO 1000PF +-10:( 100C.VOC CfR 28480 016~*56 
C8 Olt0-3456 CAPACITOR-FXO lOOOPF +-10~ 1000WI/OC CER 28~80 0160-*56 
1.9 Olto-.3 .. S6 CAPACITOR-FXD 10DOPF +-10: 1000.1I0C CER 28~80 0160-*56 
I. hI OH0-3456 CAPACITOR-FXD lOOOPF +-10:C 1000WI/OC CER 28480 016G-3456 

I.U OH0-34S6 CAPACITUR-FXD 1000PF +-10: 1000WI/OC CER 28~80 016«i-3456 
(..ll Olto-20S5 7 CAPACITOIl-FXD .0IUF .80-20' 100.VOC CEa 28UO 0160-2055 
(,,13 Olt0-205S CAPACITOR-FXG .01UF +80-20* 100.IIOC CER 28480 016G-2055 
(".1.4 Olt0-2055 CAPACITOR-FXO .01UF .80-iO: 100.1I0C CER 28UO 0160-2055 
(,,1::> 01t0-2055 ~APAC1l0R-FXD .01UF .80-20: 100.VOC CER 28~80 0160-2055 

(,,10 0160-2055 CAPAC ITOR-FXO .01UF .80-20: 100.1I0C CER 28480 0160-2055 
Cll 01t0-2055 CAPAC ITOR-FX D .01UF 1'80-20' 100.VOC CER 28480 016Ar2055 
l.UI Olt0-205S CAPACITOR-FXO .01UF .80-20: 100.VOC CER a8480 016G-2055 

l.iH 19(1-0040 7 OIOOE-SIIIlTCHING 301/ 50MA 2NS 00-35 28480 1901-00<\0 
CHol 1911-0040 OlOOE-SWITCWING 301/ 50MA 2NS 00-35 28lt80 1901-00..a 
CR3 19 Cl-0040 DIOOE-S.ITCHING 301/ 50MA 2NS DC-35 28~80 1901-00 itO 
CH.4 19 Cl-0040 DIODE-SW ITCHING 30V 50MA 2NS 0(-35 28lt80 1901-00~0 
CH.!) 19(1-0040 DIODE-SWITCHING 301/ 50MA 2NS D0-35 28480 1901-00..a 

4.KO 19(1-0040 [) IOOE-S~11 TCH ING 301/ 50HA 2NS DG-35 28480 1901-0040 
CHoI l'HI-0u40 DIODE-SW ITCHING 301/ SOMA 2NS 00-35 28480 1901-oo..a 

03tO-0124 3 TtRMINAl-STU[) SGl-PIN PRESS-MTG 28~80 0360-0124 
03to-0124 TERMI~Al-STUO SGl-PI~ PRESS-lUG 28480 0360-0124 
03to-Ol,,4 TERMINAl-STUD SGl-PIH PRESS-lUG 18~80 036Ar0121t 

1.;1 18!J-04::71 1 TkANSISHlR P<NP 2N4403 SI T0-92 POz310MW 0It1l3 2N4403 
1.12 18 ~4-0461 1 TRANSISTOR NR~ 2H4401 SI T0-92 PO:310MW 04113 2N4401 
I.I~ 18 ~3-0012 1 TRANSISTOR P~P 2N2904A 51 TO-5 PD=600MW 01295 2NZ904A 
i.l4 18 ~4-0090 1 TRANSISTOR NPN SI T0-39 PD=lW FT=10OMHZ 28~80 1851fr-0090 

kJ. 1810-0125 5 NETWORK-RES ·8-PIN-SIP .125-PIN-SPCG 11236 750 
11.2 1810-0125 NETWORK-RES 8-PIN-SIP .125-PIN-SPCG 11236 no 
k3 lS10-01l5 NETWORK-RES i-PIN-SIP .125-PIN-SPCG 11236 750 
1(4 1810-01i5 NETWORK-RES 8-PIN-SIP .125-PIN-SPCG 11236 750 
K5 J.810-0125 NETWQRK-RES 8-PIN-SIP .125-PIN-SPCG 11236 750 

I(C> 061:3-102!> 7 RESISTOIl lK s: .25. FC TC=-400/+600 01121 U1025 
kJ 06B-4705 1 RESISTOR 47 5' .25. FC TC=-400/+500 Oll21 C8n05 
KI) 06E6-4115 1 RESISTOR 410 sa .5W CC TC:0+529 01121 E8~1l5 
1(9 06E6-1025 1 RESlsrOR lK sa .5. CC TC=0+647 Oll21 E81025 
.. J.u 06£3-10l5 RtSISTOR lK s* .25W FC TC=-400/+600 Oll21 CB1025 

1(J.l 06B-I025 RESISTOR lK sa .25W FC TC=-400/+600 01121 CBI025 
IU~ ObU-U25 2 RtSISTOR 2.21 5: .25l1li FC TC=-400/+7oo 01121 C82225 
IU3 06E3-1025 RtSISTOR lK s, .25W FC TC=-400/+600 Oll21 C81025 
1(1 .. 06E3-1025 RESISTOR lK 5' .25W FC TC=-400/+600 01121 CB1025 
Kl!) 061:3-2.225 ReSISTOR 2.2K 5' .25~ FC rC=-400/+700 01121 C82225 

K.l.o 001:3-5615 1 ReSISroR 560 5' .25l1li FC TC=-400/+600 01121 CB5615 
lUI 06B-1525 2 RESISTOR 1.5K 5' .25. FC TC~-400/+700 01121 C81525 
klu 06E3-S~25 1 RESISTOR 8.21 5' .25. FC TCs-400/+700 01121 CB8225 
,U<J 06B-1525 RESISTOR 1.51 5' .25W FC TC=-400/+700 Oll21 CB1525 
11.20 06B-1515 1 RESISTOR 150 5' .25W FC TC=-400/+600 01121 C81515 

k21 ObE3-101S 1 RESISTOR 100 51 .25l1li FC TC=-400/+500 01121 C81015 
11..0:" 06E3-J.025 RESISTOR lK 51 .25W FC TC=-400/+600 01121 C81025 
K23 C6B-I02S RESISHIR lK S, .25l1li FC TC=-400/+600 01121 C81025 

~1 3lCl-1983 4 SdTCH-TGl DIP ROCKER ASSEH8lY 8-lA HS 81073 76YY2018 
$2 3lCl-l'ii83 SWITCH-TGl DIP ROCKER ASSEH6lY 8-lA NS 81073 76YY2018 
~3 31C1-1983 S"'ITCH-TGl DIP ROUER ASSEM8lY 8-lA NS 81073 76YY2018 
S4 31(1-1983 SIoIITCH-TGl DIP ROCKER ASSEMBLY 8-1A NS 81013 76YV2078 

Ul .. 16~o-l,,09 6 IC-OIGITAl SN74lS38N TTL lS QUAD 2 NAND 01295 SN7~S38N 

ul, 18~0-1l09 Ie-DIGITAL SN1~lS38N TTL lS QUAD 2 NAND 01295 SN1ltlS38N 
Ul't 18~o-0778 6 IC-DIGITAl 93116DC Ttl l SIN SYNCHRO 07263 93L16DC 
ul7 lS~o-0778 IC-DIGITAl 931160C TTL l BIN SYNCHRO 01263 93116DC 
U19 18~0-1425 1 IC-DIGITAl S~74lS132N TTL lS QUAD 2 NAND 01295 SN1~lS132N 

UlJ. 18~0-1.209 IC-OIGITAl SN14lS38N TTL LS QUAD 2 NAND 01295 SHl4LS38N 
uiL lS~0-1.209 JC:-OIGITAl SN7ltlS38N TTL l~ QUAD 2 NAND 01295 SN14lS38N 
U2:i 18~0-1,09 Ie-DIGITAL SN74lS38N TTL lS QUAD 2 NAND 01295 SN14lS38N 
oJ, .. 18~0-1199 4 IC-OIGITAl SN74lS04N TTL lS HEX 1 01295 SN7~S04IH 
U.l, lS .. 0-1217 2 IC-DI GIT Al SN14lS151N TTL lS 8 01295 SN14lS151N 



Replaceable Parts 

Reference HP Part Qty Description Mfr Mfr Part Number IDesignation Number Code 
G.P. A-SYNC DATA COHM ASSEMBLY (Cont'd.) 

U,Z6 18~~077& Jt-DIGlTAL 93L16Dt TTL L 8IN SYNCHRO 01263 93L~6OC 
U,Z1 18~~077a It-DIGITAL 93L16DC TTL L BIN SYNCHRO 87263 93L16OC 
U,Z8 18.i~119·1 5 It-DIGITAL $H7~SOON TTL LS QUAD 2 NAND 01295 SN1~SO'" 
U,Z9 18~~12.u 1 It-DIGITAL SN7~S86N TTL LS QUAD 2 01295 SN1~S86N 
U.U 18~~1209 It-DIGlTAL SN1~S38N TTL LS QUAD 2 NAND 01295 SNl~S38N 

U.U 18.i~1219 1 It-DIGIIAL T-116028 TTL. 0026M TR16028 
U.3't 182~1112 3 It-DIGITAL SN1~S7~N TTL LS DUAL 01295 SNULSUN 
U.H 18~~1211 It-DIGITAL SN7~S151N TTL LS & 11295 SNl~LSUlN 
U.jo 18.i~0178 It-DIGIT~L 93L16Dt TTL L 81N SYNCHRO 07263 93L16OC 
U:n 18.i~011& It-DIGITAL 93L16Dt TTL L 81N SYNCHRO 07263 93Ll6OC 

u:,a 18.i~1l91 U~-DIGITA1. SN7~SOON TTL LS QUAD 2 NAND 01295 SN74LSOON 
U;jlj 18.i~1199 It-DIGIlAL SNnLSO'tN TTL lS HEX 1 01295 SN74lSO~ 
u.u 18.i~1199 It-DIGITAL SNl4LSO'tN TTL LS HEX 1 01295 SNnLS04tN 
U'ft't 18.i~1l97 It-DIGITAL SN7~SOON TTL LS QUAD 2 NAND 01295 SN7~SOON 
U·It!) 18.i~1216 1 It-DIGITAL $H7~S138N TTL LS 3 01295 SNl~LS138N 

U·ft6 18.i~1215 1 It-DI GllAL S.7~S136N TTL LS QUAD 2 01295 SN74LSl~6N 
U,9] 18.i~1l't. 1 It-DIGITAL SN7~S02N TTL LS QUAD 2 NOR 01295 SNnLS02N 
u'lta 18.i~1l91 It-DIGITAL SN1'tLSOON TTL LS QUAD 2 NAND 01295 SN7~SO.N 
U·ft~ 182~1l12 It-DlGIT~L SN7'tLS7'tN TTL LS DUAL 01295 SN7ItLS7~ 
U:)l 18.i~1l99 Ie-DIGITAL $lj7~S~N TTL lS HEX 1 01295 SN7~SO~ 

U:):l 182~llCJ6 1 It-DIGITAL SN1~S17~ TTL LS HEX 01295 SN74LS1l4N 
U!H 18~~1l91 It-DIGITAL SN7'tLSOON TTL lS QUAD 2 NAND 01295 SN14LSOON 
U!!i& 18.i~1208 1 It-DIGITAL SN7~S32N TTL LS QUAD 2 OR 01295 SN7'tLS32N 
U!!i9 182~11l2 It-DIGITAL SN1~S7~N TTL lS DUAL 01295 SN74LSHN 
UU.O 18.i~0990 1 It-DIGITAL MC1<Wa9AL DlL QUAD NAND 0~713 MCH89AL 

UUl 19Cj~05't't 1 OPTO-ISOlATOR LED-PDIO/XSTR If.50"~AX 28't80 199~05oK 
U·HO 18.i~101'" 1 It-DIGITAL SN7~12" TTL QUAD 2 NOR G1295 SN7't128N 
U!HO la.i~0509 1 It-DIGITAL Mtl<Wa8L OIL QUAD LINE ~713 MCH88L 

"'33~01't5 SEADS. INDIAN 28UD 't330-0159 
1200-0185 2 PAD-MTG T05 



Replaceable Parts 

Reference HP Part 
Qty Description Mfr Mfr Part Number 

Designation Number Code 

02 t40-6009 7 1 CURRENT LO~P CABLE ASSEMBLY 28,.80 026,.0-60091 
REVISION DATE: 06-11r76 

03t2-0317 4 lERMINAL-CRIMP S~D-fK-fLG '6 22-18-AWG 98UO A-515-06-T 
0624-0098 :z SCREW-TPG "-40 .438-1N-LG PAN-HD-POll 28,.80 062'-0099 
12!1-0159 1 CONNECTOR-PC EDGE 15-CONT/ROW 2-&0.S 71785 251-15-30-261 
12!1-4339 1 POLARIZING KEY-PC EDGE CONN lM80 1251-<\359 
,,,,00-0149 3 SCRE~-MACH ~O .625-IN-LG PAN-HD-POll 2B,.80 2200-01,.9 

22to-OOOL 1 ~UT-HEX-DBL~HAM 4-"O-THO .062-THK 28480 2260-0005 
J03D-01l09 1 SCREW-SET 6·32 .315-IN-LG SMALL CUP-PT 28,.80 3030-0009 
81~0-Ib71 CABLE-UNSHlO 22~G 5-CNDCT JGK-JKT 28UO 8120-1893 
50~0-600J 1 ClAMP 28,.80 504t0-6003 
5040-6072 1 MOUNTING BLOCK 28,.80 504t0-6012 

50~0-6086 1 HOOD. CONNECTOR 2M80 504t0-60a6 



Replaceable Parts 

Reference HP Part Clty Description Mfr Mfr Part Number Designation Number Code 

02~o-60098 1 RS232 CAalE ASSEMBLY 281t80 0261t0-6D098 
REVISIGN DATE: 05-1~76 

064+-0098 { s(;REW-TPG +-40 .1t38-ltll-LG PAN-tiD-POll 28UO 062+-00g~ 
12~1-0159 CONNECTOR-PC EDGE 15-CoNT/ROW 2-RoWS 11185 251-15-30-261 
12~1-0352 1 CABLE BUSHING-CIRC SID CONN 711t68 CAl 8220-6 
12~1-21t17 1 CONNECTOR 25-PIN H 0 SERIES 71 ... 8 oBC-25P-F0 
12~1-3250 7 CONTACT-CONN MAlE CRP .O+-IN-CONT-SZ 111t6. 030-1952-000 

12!1-3320 i ACCESSORY-SUSHIN 0 CONN 111t6. 018-500 ... 161 
12H-3328 1- ACCESSORV-SU8HIN D CONN 11785 423-1t2-22-o22 
12!1-4339 1 POLARIZING KtY-PC EoaE CONN 281t80 1251-~39 
21 so-oon 2- WASHER-lK HLCl HO.-It .115-1N-IO 281t80 2190-0078 
2200-0149 1 SCREW-MACH 4~0 .625-1N-LG PAN-HO-POZI 28480 2200-0U9 

22CD-0757 :z. SCRE~-MACH 1t~0 .688-1N-LG PAN-HD-POZI 28480 2200-0757 
2220-0010 2 SCREW-MACH +-40 .5-Ut-LG flL-HD-SL T 28UO 2220-0010 
2Uo-0001 2- NUT-HEX-OBl-CHAH +-40-THD .094-THK 281t80 2260-0002 
2Uo-OO02 1 NUT-HEX-08L-CHAH It-Ito-THD .062-THK J8lt80 2260-0005 
303D-0009 1 S(;REW-SET 6-32 .375-IN-lG SMALL CUP-PT 28UD 3030-0009 

8Ho-U57 CA8LE-UNSHLD 22AWG lo-CNDCT JGK-JKT 281t80 8120-1851 
5040-6003 1 CLAMP 281t80 5040-6003 
5040-6072 1 MOUNT illIG 8LoCK 28480 501t0-6012 
5040-6086 1 HOOD. CONNECTOR 28UO 5040-6086 



Replaceable Parts 

Reference HP Part Qty Description Mfr Mfr Part Number 
Designation Number Code 

02t't0-60099 1 RS232 ~BlE ASSEMBLY l8't80 02640-400CJ9 
ReVISION DATE: 03-13-76 

064't-009d Z SCREW-TPG 4-<W .'tla-IN-LG PAN-ho-POll 28't80 062<rQ099 
U~1-0159 1 CONNECTOR-PC EDGE lS-CCNT/ROW 2-ao~s 71185 251-15-10-Z61 
12~1-0.;j52 1 CA8lE 8USHIN5-CIRC STO CONH 71ft68 CA1822o-6 
12~1-2416 1 CONNECTOR 2S-PIN F 0 SERIES 11468 D8C-25S-F0 
12~1-32S2 7 CONTACT-CONN FEM ClP .04-IN-CONT-Sl 11ft .. 030-1953-000 

12~1-3320 1 ACCESSORY-SUSMIN o COhN llft68 018-5000-167 
12!1-3328 Z ACCESSORY-SUaMIN D CONN 11185 't23-ft2-lZ-022 
12~1-4339 1 POLARIlING KIY-PC EDGE CONN 280\080 12s.1.-it339 
2iSO-007a 2. WASHER-L,K HlCL NO.-It • 115-1N-I 0 28ft80 

21 __ 0018 

2200-0149 1 SCREW-MACH 4~O .625-IN-LG PAN-HO-POll 281t80 2200-0llt9 

22to-0757 ;z. SCREW-MACH 4~0 .688-IN-lG PAN-Ho-POll l81te0 2200-0751 
2220-0010 1- SCREW-MACH 4~0 .5-1N-LG fIL-HD-Sl T 28ft80 2220-0010 
22to-OOOl Z NUT-HEX-D8L-CHAM 4-fto-THD .094-THK 280\080 2260-0002 
lUo-OOO2 1 NUT-HEX-D8l-CHAM 4-40-THO .062-THK 28480 2260-0005 
3030-0009 1 SCREW-SET 6-32 .l15-1N-lG SMALL CUP-PT 28ft80 3030-0009 

8140-1857 CA8LE-UNSKlO 22AWG lo-CNOCT JGK-JKT 28ft80 8Uo-1857 
5040-6003 1 CLAMP 280\080 5040-6003 
50"0-6072 1 MOUNTING 8LOCK 28ft80 501tQ-6012 
50ltu-6086 1 HOOD. CONNECTOR 281te0 500\0"0-6086 


