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1.0 INTRODUCTION. 

The Asynchronous Multipoint Interface Module provides an RS232C compat
ible, asynchronous data communications interface. Hardware is provided 
(non RS232C) to permit multipoint daisy-chaining Of terminals. A pro
grammable baud rate generator is included as well as two bytes of 
program accessable switches. Refer to module section 13255-91086 for 
parts lists for the US Modem Cable Assembly (02640-60131) and the Data 
Comm Self Te~t Hood Assembly (02645-60002). 

2.0 OPERATING PARAMETERS. 

A summary of operating parameters for the Asynchronous Multipoint 
Interface Module Is contained in tables 1.0 through 6.7. 

Table 1.0 Physical Parameters 

=================::============================================================= 
part 

Number 
==-=======::== 

5061-2403 

Nomenclature 
::=:::::=::==::::=:=:::=::=::: 

Modem Bypass Cable Ass'y 

Size (L x W x D) 
+1-0.100 InChes 

==============;======== 
NIA 

MIA 

12.9 x 4,,0 x 0.6 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

I Weight I 
I (Pounds)' 
========= 

N/A 

N/A 

0.50 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
1============================================================================== 

Number of Backplane Slots Required: 1 

::============================================================================== 
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1.0 INTRODUCTION. 

The Asynchronous Multipoint Interface Module provides an RS232C compat
ible, asynchronous data communications interface. Hardware is provided 
(non RS232C) to permit multipoint daisy-chaining of terminals. A pro
grammable baud rate generator is included as well as two bytes ot 
program accessable switches. Refer to module section 13255-91086 for 
parts lists for the US Modem Cable Assembly (02640-60131) and the Data 
Comm Self Test Hood Assembly (02645-60002). 

2.0 OPERATING PARAMETERS. 

A summary of operating parameters for the Asynchronous Multipoint 
Interface Module is contained In tables 1.0 through 6.7. 

Table 1.0 Physical Parameters 

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

1============================================================================== 

Number of Backplane Slots Required: 1 

=:===============================;=========================-======:============== 
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Table 2.0 Reliability and Environmental Information 

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

~nvironmental: ( X ) HP Class B ( ) Other: 

Restrictions: Type tested at product level 

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

Failure Rate: 1.816 (percent per 1000 hours) 

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

Table 3.0 Power Supply and Clock Requirements - Measured 
CAt +1-5\ Unless Otherwise Specified) 

========================'=============================::::::::::=::z===:::::::==: 

+5 Volt Supply 

@ 400 rnA 

+12 Volt Supply 

~ 150 mA 

-12 Volt Supply 

~ 10 mA 

(An additional 
200 rnA required 
for 02640-60140 
cable) 

+42 Volt Supply 

mA 

NOT APPLICABLE 
==============:======================= ======================================= 

115 volts ac 220 volts ac 

~ A A 

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

CloCk Frequency: 4.915 MHz +1-0.1% 

===============:====z===========z=======z:==================s:================== 



13255 
Asynchronous Mult1point Interface Module 

13255-91106/04 
Rev AUG-01-76 

Table 4.0 Jumper Defin1tions 

==z============================================================================= 
peA 

Designat10n 
================ 

IN! 

PLb thru PLO 

A4,All,A10,A9 

-12 

2SB 

Function 

---------------------.--------------.---------~------~------. In Out 
:==============:============== ============================== 

Interrupt on ATN2 

Respond to an Interrupt poll 
on anyone of these bus data 
bits 

Address Bit is a "0" in the 
Module Address 

connect -12V to P2, Pin N 

Transmit and receive Char
acters framed with 1 start 
and 1 stop bit 

Interrupt on ATN 

NO Effect 

Address Bit is a "1" in the 
Module Address 

NO Effect 

Transmit and receive char
acters framed with 1 start 
and 2 stop bits 

=;============================================================================== 
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Table 5.0 Connector Information 
=====================================================================:========== 

Connector 
and PIn NO. 

===========:=== 
Pl, PIn 1 

-2 

-3 

-4 

-5 

-1 

-8 

-9 

-10 

-11 

-t2 

-13 

-14 

-15 

-16 

-11 

-18 

-19 

-20 

-21 

-22 

Signal 
Name 

=--~-~-~~-~~~-~.. ~--- .. ~- .... --- .... -- ... -
+5V 

GND 

SIS eLK 

-12V 

AD ORO 

ADORI 

ADDR3 

ADOR4 

ADOR5 

ADDR6 

AODR7 

ADOR8 

ADDR9 

ADDR10 

ADDRll 

110 

GND 

t 

Signal 
Description 

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

} 
} 
} 

+5 Volt Power Supply 

Ground Common Return (power and Signal) 

4.915 MHz System Clock 

-12 Volt Power Supply 

Negative True, Address Bit 0 

~egative True, Address Bit 1 

Not Used 

Negative True, Address Bit 3 

Negative True, Address Bit 4 

Negative True, Address Bit 5 

Negative True, Address Bit 6 

Negative True, Address Bit 7 

Negative True, Address Bit 8 

Negative True, Address Bit 9 

Negative True, Address Bit 10 

Negative True, Address Bit 11 

} Not Used 
} 
} 
} 

I Negative True, Input Output/Memory 
I 
I Ground Common Return (power and Signal) 

=========================================:===:=======:========================== 
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Table 5.0 Connector Information (Cont·d.) 
=======================:======================================================== 

connector I 
and Pin NO. I 

============== 
PI, Pin A 

-8 

-C 

-0 

-E 

-F 

-H 

-J 

-K 

-L 

-M 

-p 

-R 

-s 

Signal 
Narne 

================ 
GND 

PULL 

+12V 

PWR ON 

BUSO 

BUS1 

BUS2 

BUS3 

BUS4 

BUSS 

BUS6 

BUS7 

WRITE 

ATN2 

Signal 
Description 

============================================== 
Ground Common Return (Power and Signal) 

Negative True, polled Interrupt 
Identification Request 

+12 Volt Power Supply 

System Power On 

Negative True, Data Bus Bit 0 

Negative True, Data Bus Bit 1 

Negative True, Da~a Bus Bit 2 

Negative True, Data Bus Bit 3 

Negative True, Data Bus Bit 4 

Negative True, Data Bus Bit 5 

Negative True, Data Bus Bit 6 

Negative True, Data Bus Bit 7 

Negative true, Write/Read Type Cycle 

Negative True, CTU and Polled Interrupt 
Request 

Not Used 

-T PRIOR IN Bus Controller Prior1ty In 

-U PRIOR OUT Bus Controller Priority Out 

-V PROC ACTIVe Negative True, Processor Active 
(Controlling Bus) 

-w } 
} Not Used 

-x ) 
-y REO Negative True, Request (Bus Data 

Currently Val1d) 

-z ATN Negative True, Data Comm Interrupt Request 
============================================z=================================== 
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Table 5.1 Connector Information 
====================::=========================;===:===============:============ 

Connector 
and Pin No. 

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

P2, Pin 1 
-2 

-3 
-4 

-5 

-6 

-1 
-8 

-9 
-10 

-15 
-11 

-12 

-13 

-14 

Signal 
r~ame 

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

BAO ... 
BAO-

8AI'" 
BAI-

CAO 

CBO 

CAl ... 
CAI-

CBlt 
CBI-

8BO+ 
880-

CE 

Signal 
Description 

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

} Differential, Daisy-Chain Signal Carrying 

• Data from the Terminals to a Modem or CPU 
} (output) 

} Differential, Daisy-Chain Signal Carrying 
} Data from the Terminals to a Modem or CPU 
) (input) 

} Daisy-Chain Signal Indicating that One of 
} the Terminals In the Chain is Requesting 
} to Send (output) 

} Daisy-Chain Signal Originating at the MOdem 
} Indicating That it is Clear for the Terml-

• nals to Transmit (output) 

} Daisy-Chain Signal Indicating that One of 
} the Terminals in the Chain is Requesting 
) to Send (input) 

) Daisy-Chain Signal Originating at the MOdem 
) Indicating That it is Clear for the Termi-
} nal to Transmit (input) 

} Differential, Daisy-Chain Signal Carrying 
} Data from a Modem to Terminals In the Chain 
} (output) 

} 
} Not Used 
} 

RS232C Ring Indicator 

I' 
I 
I 
I 
I 
1 
I 

=======================~======================================================== 
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Table 5.1 Connector Information (cont'd.) 
================================================================================ 

connector 
and Pin NO. 

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

P2, pin A 

-8 

-C 

-0 

-E 

-F 

-H 

-J 

-K 
-L 

-M 

-N 

-p 

-R 

-s 

SiQnal 
Name 

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

Gf1D 

SA 

BB 

CA 

CB 

CC 

AS 

CF 

BSI ... 
BBI-

SCA 

SCF 

CD 

CH 

Signal 
Description 

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

Frame Ground 

RS232C Transmitted Data 

RS232C Received Data 

RS232C Request To Send 

RS232C Clear To Send 

RS232C Data Set Ready 

RS232C Signal Ground 

RS212C Carrier Detect 

} Differential, Daisy-Chain Signal 
} Carrying Data From tne Modem to the 
} Terminals (input) 

RS232C Secondary Channel Request To Send 

RS232C Secondary Channel Carrier Detect 

RS232C Data Terminal Ready 

RS232C Data Signal Rate Selector 

Not Used 

=====================================:=================::::::====:::=:::=:::::== 
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Table 6.0 Module Bus Pin Assignments 
=====:;:=========================z========z:====;================================ 

l 
I , 
I 
I 
I 
I 

Function 
performed: Output Data for Transmission 

Poll Bit: Switch Selectable (Bit 6-0) 

Module Address: (ADDR 11,10,9,4) = (Al1,A10,A9,A4) 
Switch Selectable 
Data Comm = (1110) 

Function Specifier: ADDR3 = 0 
ADDR5 = 1 
ADDR6 = 1 

Data Bus Bit Interpretation: 

87 
output Data Bit 7 

8b 
output Data Bit 6 

B5 
output Data Bit 5 

84 
output Data Bit 4 

8.3 
output Data Bit 3 

B2 
output Data Bit 2 

Bl 
output Data 8it 1 

BO 
output Data Bit 0 

BU~ 
Value Signal 

======= ============ 
X ADDR 15 
X ADDR 14 
X ADDR 13 
X ADDR 12 

All ADDR 11 
AIO AD DR 10 
A9 ADDR 9 

X ADDR 8 
X ADDR 7 
1 ADDR 6 
1 AODR 5 

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

... -- .... --~ ---... ~--------... ---~~ ... ---_ ... _----- .. 
B7 BUS 7 
86 BUS 6 
85 BUS 5 
B4 BUS 4 
B3 BUS 3 
B2 BUS 2 
Bl BUS 1 
80 BUS 0 

==================== 
l=Loqical l=Bus Low 
O=Logical O=Bus High 
X=Don-t Care 

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

::==::;:::=====::=:::::::=:::=::=:::=:=:::=::::==::::::::::::::::::=:==::=::=::== 
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Table 6.1 Module Bus Pin Assignments 
================================================================================ 

Function 
performed: Output Control Byte 1 

(Configuration Byte) 

Poll Bit: Switch Selectable (Bit 6-0) 

Module Address: (ADDR 11,10,9,4) = (Al1,AlO,A9,A4) 
Switch Selectable 
Data Corom = (1110) 

Function Specifier: ADDR5 = 1 
ADDR6 = 0 

Data Bus Bit Interpretation: 

Value 
======= 

X 
X 
X 
X 

All 
AlO 
A9 

X 
X 
0 
1 

A4 
X 

Bus 
Signal _.-..-_----_ ....... -------.-.-.---.---
ADOR 15 
ADDR 14 
AODR 13 
ADDR 12 
ADDR 11 
ADDR 10 
ADDR 9 
ADDR 8 
ADDR 7 
ADDR 6 
ADDR 5 
ADDR 4 
ADDR 3 

87, B6 set number of data bits per character X ADDR 2 
X ADDR 1 

Data Bits X ADDR 0 
5 b 7 8 _ ... _--- .... --_ ............. -------.-- ...... -- --_ ... _-----_.-. 

-~- ... -... ---- ...... -.......... 
--~-~~~--~~~---- B7 BYS 7 

B7 0 0 1 1 B6 BUS 6 

I------------~-I B5 BUS 5 
86 0 1 0 1 84 BUS 4 

-----------------~-~~------~~~-- 83 BUS 3 
B2 BUS 2 

B~ Bl BUS 1 
0 = Enable Parity 80 BUS 0 
1 = Inhibit Parity ==================== 

l=Logical l=Bus Low 
O=Logical O=Bus High 

84 X=Oon·t care 
0 = Odd Parity =================:a== 
1 = Even Parity 

BAUD RATE 

19200 50 75 110 134.5 150 300 600 200 1200 1800 2400 3600 4800 7200 9600 
=====================================================-=================:== 

83 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

82 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1 

81 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

80 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 
================================================================================ 
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======.===============================:===============;===========:============== 
Function 
Performed: Output control Byte 2 

(Modem Control Byte) 

Pol! Bit: Switch Selectable (Bit 6-0) 

Module Address: (AODR 11,10,9,4) = (Al1,A10,A9,A4) 
Data Comm = (1110) 

Function Specifier: ADDR5 = 0 
ADDR& :: 1 

Data Bus Bit lnterpretation: 

B7 
o = Enable Da1sy-Chain CAl and CBO 
1 = Inhibit Daisy-Chain CAl and CBO 

Bb Not Used 

85 Not Used 

B4 
0 = Terminal Mode 
1 = Channel Monitor Mode 

B3 
0 = CH On 
1 = eH Off 

82 
0 - CD on -
1 = CD Oft 

Bl 
0 = SA On 
1 = SA Off 

80 
o = CA On 
1 = CA Off 

Bus 
Value SIgnal 

======= ------- ... ----_ ... _ ....... _ ................ 
X ADDR 15 
X ADDR 14 
X ADDR 13 
X ADDR 12 

All ADDR 11 
AIO ADDR 10 
A9 ADDR 9 

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

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

======= --~- ... ---------....... ~~-- .. --.-.--
B7 BUS 7 
86 BUS 6 
85 BUS 5 
B4 BUS 4 
83 BUS 3 
82 BUS 2 
81 BUS 1 
80 BUS 0 

==================== 
I=Loglcal I=Bus Low 
O=Logical O=Bus High 
X=Don-t Care 

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

================================================================================ 
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================================================================================ 
Function 
Performed: Output Control Bits 

poll Bit: switch Selectable (Bit 6-0) 

Module Address: (ADDR 11,10,9,4) = (Al1,A10,A9,A4) 
SwitCh Selectable 
Data Corom = (1110) 

Function Specifier: ADDR5 = 0 
ADDRb = 0 

Only one bit in eaCh of the pairs AO,A1 and A3,A7 
can be set to "1" for a given output command 

AO 
o = NO Effect 
1 = Reset Timer 

A1 
o = NO Etfect 
1 = Set Timer 

A3 
0 = No Effect 
1 = Enable Transmission 

A7 
0 = NO Effect 
1 = Enable Transmitter 

Complete Interrupt 

Ready Interrupt 

oata Bus Bit Interpretation: Not Applicable 

I Bus 
Value I SIgnal 

======= ::::::::::z: 
X ADDR 15 
X ADDR 14 
X ADDR 13 
X ADDR 12 

All ADDR 11 
AI0 ADDR 10 
A9 ADDR 9 

X ADDR 8 
A7 ADDR 7 

0 ADDR 6 
0 ADDR 5 

A4 ADDR 4 
A3 AD DR 3 

X ADDR 2 
At ADDR 1 
AO ADDR 0 ---- ..... _- -- .. -----~ .. ---------.-. ...... -----... ~ ... ----.... 
87 BUS 7 
86 BUS 6 
B5 BUS 5 
84 BUS 4 
B3 BUS 3 
82 BUS 2 
81 BUS 1 
BO BUS 0 

===========z======== 
l=Logical l=Bus Low 
O=Logical 0=8us High 
X=Don-t Care 

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

==============================================================~================= 
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======;:============:===================:=:====:================================= 
FUlnction 
Performed: Input Received Character 

poll Bit: Switch Selectable (Bit 6-0) 

Module Address: (ADDR 11,10,9,4) = (Al1,A10,A9,A4) 
Switch Selectable 
Data Comm = (1110) 

Function Specifier: ADDR5 = 0 
ADDR6 = 0 

Data Bus ait Interpretation: 

87 
Input Data Bit 1 

80, 
Input Data Bit 6 

85, 
Input Data Bit 5 

B4· 
Input Data ait 4 

BJ, 
Input Data Bit 3 

8:2 
Input Data Bit '}. 

81 
Input Data ait 1 

sO' 
Input Data Bit 0 

BU$ 
Value Signal -----_ .... ============ --------

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

All ADDR 11 
AI0 ADDR 10 
A9 ADOR 9 

X ADDR 8 
X ADDR 7 
0 ADDR 6 
0 AODR 5 

A4 ADDR 4 
X ADDR 3 
X ADDR 2 
X ADDR 1 
X ADDR 0 ------- --_ ... __ .... __ ..... ---------- ~ ______ 4a ... _ ...... 

a7 BUS 1 
86 BUS 6 
85 BUS 5 
84 BUS 4 
83 BUS 3 
B2 BUS 2 
Bl BUS 1 
80 BUS 0 

---~~~---~---~ .. ~-- ... -~--~~-------~-~~----
l=Logical l=Bus Low 
O=Logical O=Sus High 
X=Uon't Care 

::::c=:::::::::==:::: 

================================================================================ 
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================================================================================ 
Function 
Performed: 

Poll Bit: 

Input Status Byte 1 
(Interrupt status) 

Switch Selectable (Bit 6-0) 

Module Address: (ADDR 11,10,9,4) = (Al1,AtO,A9,A4) 
Switch Selectable 
Data Comm = (1110) 

Function Specifier: AODR3 = 0 
AODR5 = 1 
ADDRb = 0 

Data Bus Bit Interpretation: An interrupt 1s 
generated if any condition causes BO, Bl, or 
87 to be set to the "1" value. Values of 85 
and 86 are valid only if B7 = 1 

B'I 
0 = Receiver Register Empty 
1 = Receiver Register Full (Cleared by 

inputting a character) 

Bt) 
0 = No Parity Error 
1 = Parity Error (Cleared by inputting status) 

85 
0 = No Overrun Error 
1 = overrun Error (Cleared by inputting 

status or character) 

84, a3, B2 Not Used 

81 
o = No Timer Interrupt 

Bus 
Value Signal 

======= ============1 
X ADDR 15 
X ADDR 14 
X ADDR 13 
X lDDR 12 

All ADDR 11 
AI0 ADDR 10 
A9 ADDR 9 

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

A4 ADDR 4 
0 ADDR 3 
X ADDR 2 
X ADDR 1 
X AD DR 0 

------- -.. ------~ ....... -.. -.- .. -. ...... .. -----.-_ ....... --.. 
B7 BUS 7 
aj6 BUS 6 
85 BUS 5 
84 BUS 4 
83 SUS 3 
B2 BUS 2 
81 BUS 1 
BO BUS 0 

==================== 
l=Logical l=Bus Low 
O=Logical o=aU$ HiOh 
X=Oon-t care 

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

t = Timer Interrupt Active (Cleared by resetting the timer) 

80 
o = No Transmit Interrupt 
1 = Transmit Interrupt Active (Set when CB comes up, cleared by 

outputting character or dropping CA or CS) 

================================================================================ 
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Table 6.6 Module Bus Pin Assignments 
=============':================================================================== 

Function 
Performed: Input Status Byte 2 

(Modem Status) 

Poll Bit: Switch Selectable (Bit 6-0) 

Module Address: (ADOR 11,10,9,4) = (Al1,A10,A9,A4) 
switch Selectable 
Data Comm = l1110) 

Function Specifier: ADOR3 = 1 
AOOR5 :: 1 
AODF6 = 0 

Data Bus Bit Interpretation: 

B7 
Always 1 
IndIcates MultIpoint peA 1n System 

Bo 
Always 0 
Ind1cates Async Multlpo1nt peA In System 

85 
0 = CAl Off (Downline CAl 
1 = CAl On 

84 
0 = CE On 
1 = CE Off 

83 
0 = 58 On 
1 = S8 Off 

82 
0 = CC On 
1 = CC Off 

81 
0 = CF On 
1 = CF Otf 

80 
o = CB On 
1 = CB Off 

Bus 
Value SIgnal 

------- .... -- ..... ~--- ..... -... ---------- --------.... -_ .. 
X' AUDR 15 
X ADOR 14 
X AD DR 13 
X ADOR 12 

All AOOR 11 
AI0 ADDR 10 
A9 ADDF 9 

X ADDR 8 
X AODR 1 
0 ADDR 6 
1 AODR 5 

A4 ADOR 4 
1 ADOR 3 
X ADDR 2 
X ADDR 1 
X AD DR 0 --- .... -- ... ============ ...... _ ...... --

81 BUS 7 
86 BUS 6 
a5 BUS 5 
84 BUS 4 
B3 BUS 3 
B2 BUS 2 
81 BUS 1 
80 BUS 0 

:z=::::::::::=:::::: 
l=Logical l=Bus Low 
O=Loglcal O=Bus HIgh 
X=Donllt Care 
=-~-~-~--~-~---~--------~-~~---~--~-~-~--

======::========================================================================= 
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========================================.::====================================== 
function 
performed: Input Jumper settings 

poll Bit: Switch Selectable (Bit 6-0) 

Module Address: (ADDR 11,10,9,4) = (All,AlO,A9,A4) 
Switch Selectable 
Data Comm = (1110) 

Function Specifier: ADORS = 0 
ADDR6 = I 

AJ 
o = Select Jumper Character 0 (JOO-J07) 
1 = Select Jumper Character 1 (JI0-JI7) 

Data Bus Bit Interpretation: 

B6 

84 

B3 

B1 

80 

o = Clo~ed Switch 
1 = Open Switch 

Switch 7 

switCh 6 

switch 5 

Switch 4 

switCh 3 

switch 2 

switch 1 

switch 0 

Bus 
Value Signal 

======= ---.... ~- ....... -... --.,-_ .. _ ... _ ........ - .. -
X AODR 15 
X AODR 14 
X AODR 13 
X ADDR 12 

All ADDR 11 
AI0 ADDR 10 
A9 ADDR 9 

X ADDR 8 
X ADDR 7 
I ADDR 6 
0 ADDR 5 

A4 ADOR 4 
A3 ADDR 3 

X AD DR 2 
X ADDR 1 
X ADDR 0 

_.- ... _---- -~ .... .-..--- ....... -- ... -.. --_ .... _- ... - ... ----_ .. _-...... 
87 BUS 7 
86 BUS 6 
85 BUS 5 
84 BUS 4 
83 BUS 3 
B2 BUS 2 
Bl BUS 1 
80 BUS 0 

==================== 
l=Logical I=Bus Low 
O=Logical O=Bus High 
X=Oon·t Care 

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

==================================================-============================== 
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3.0 FUNCTIONAL DESCRIPTION. Refer to the block diagram (figure 1), 
schematic diagram (figure 2), daIsy-chain logical connection (figure 
3), component location diagram (figure 4), and parts list (5061-2403, 
5061-2409, 02640-60106, 02640-60132, 02640-60133, 02640-60134, 02640-
60140, and 02645-60004) located in the appendix. 

3.1 

3.1.1 

3.1.2 

3.2 

3.2.1 

The purpose of the Asynctlronous Multipoint Interface PCA 1s to transm1t 
and receive start-stop serial data and prov1de modem control and status 
lines. Data character format is described in EIA RS404. The line 
interface is compatible with RS232C and the terminal's daisy-chain cir
cuitry. FIgure 3 1llustrates the daisy-chain connection when more than 
one terminal is sharing an RS232C line. BA, BS, CA, and CB are RS232C 
signals; all others are daisy-chain s1gnals. 

UART AND DATA ROUTING. 

The UART (Universal Asynchronous Receiver/Transmitter) is an LSI device 
used to convert from the 8-bit parallel data format of the terminal da
ta bus to the serial, start-stop data format of the channel. The line 
monitor mult1plexer determines whether data be1ng transmitted from the 
modem or to the modem is sampled by the peA. 

The UART 1s a Western Digital TR1602B. The line monItor multiplexer 
(U58) is used to route received data to the UART. Normally it routes 
the 88 (B8I) signal to the receiver input. However, if the channel 
monitor mOde bit (Bit 4) is set in the control register and the CAl 
Signal 1s high, the BAI signal will be routed to the UART receiver. 
This function is used when the terminal is operated as a passive lIne 
mon1tor. 

BAUD RATE GENERATOR. 

The baud rate generator uses the bus 4.915 MHZ System Clock (SYS CLK) 
to generate a clock for the UART. The follow1ng rates are selectable 
programmat1cally: 50 (800 Hz), 75 (1200 Hz), 110 (1760 HZ), 134.5 
(2152 HZ), 150 (2400 Hz), 200 (3200 Hz), 300 (4800 Hz), 600 (9600 HZ), 
1200 (19.2 kHZ), 1800 (28.8 kHz), 2400 (38.4 kHZ), 3600 (57.6 kHz), 
4800 (76.8 kHZ), 7200 (115.2 kHZ), 9600 (153.6 kHz), and 19200 
(307.2 kH%). 
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3.2.2 

3.2.3 

3.3 

3.3.1 

The first stage of the baud rate generator (U31 and U32) is a divide
by-5 and 1/3 circuit which divides the 4.915 MHZ bus clock to 921.6 kHz 
for the MMS301 (U33). The circuit contains a synchronous counter and 
two J-K flip-flops (U32). The counter is programmed as a divide-byeS 
or a divlde-by-6 circuit depending on the state of the flip-flops. 
~hen the 0 output of the first flip-flop (U32, pin 9) 1s high, the 
counter divides by 5; when low it divides by 6. The counter dlvlde~ 
by 5 twice and by 6 once to produce an averaQe divisor of 5 and 1/3. 
The flip-flops (U32, Pin 9 and U32, Pin 5) follow the 11-00-10 sequence 
repetitively. 

A 4-bit program constant is loaded into the LS115 register (U34) to 
program the circuit. (Refer to table 6.1 for additional information.) 
All of the baud rates except 200 and 19200 are generated by U33. When 
the 1000 code (200 baud) is in the baud rate register (U34) it is de
coded by several gates and converted to a 1010 by an OR gate before 
reaching U33. This decoding loqlc also programs another synchronous 
counter (U25) to divide by 9. The 1010 code (1800 baud) on U33 pro
vides an 1800 baud clock to the counter which divides it by 9 to 
generate the 200 baud clock. The proper routing of these signals Is 
done with an LS51 AND-QR-Invert (U24) pack. When the generator Is 
programmed with an 0000 code, the counter functions as a dlvide-by-16 
while being clOCked at 4.915 MHZ. The divide-by-16 counter outputs 
301~2 kHz (19200 baud) which is routed to the UART by the L551 (U24). 

INSTRUCTION DECODER. 

The instruction deCOder conSists of an LS138 3-to-8 decoder (U41) and 
several gates. This circuit uses control and address lines on the ter
minal data bus to generate control signals on the PCA. 
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3.3.2: 

3.3.31 

four exclusive-OR gates (U46) that can be programmed by the A4, and All 
through A9 switches on the peA are used to decode the mOdule·s address 
and to enable U41. The control signals are decoded as follows: 

A A A W 
0 0 0 R 
0 0 0 I I R U 
R R R T 1 E ·4 
6 5 3 E 0 Q 1 -- -----
1 1 0 1 1 1 YO Output data. 
0 1 X 1 1 1 Y2 Output configuration byte. 
1 0 X 1 1 1 YI Output modem control byte. 
0 0 X 1 1 1 Y3 Output control bits. 
0 1 0 0 1 1 Y6 Input interrupt status. 
0 1 1 0 1 1 Input modem status. 
1 0 0 0 1 1 Y5 Input Jumper 0 byte. 
1 0 1 0 1 1 Input Jumper 1 byte. 
0 0 X 0 1 1 Y1 Input data. 

The control bits output command does several things depending on 
addresses 0, I , 3, and 7: 

A A A A 
0 0 0 0 
0 0 0 0 
R R R R 
7 3 1 0 
--, .. 
X X X 1 Reset timer. 
X X 1 X Set timer. 
X I X X Enable transmission complete interrupt. 
1 X X X Enaole transmitter ready interrupt. 

Switch selectable interrupt polling is also provided. When a read 

operation is performed with POLL low, the peA will drive one of the 
data bus lines C8itO-6 switch selectable) low when an interrupt is 
active. 
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3.4 

3.4.1 

3.5 

3.6 

3.6.1 

3.6.2 

STATUS-JUMPER MULTIPLEXING. 

This circuit is used to gate one of two status bytes (see tables 6.5 
and 6.6) Or one of two switCh programmable bytes onto the terminal 
data bus. Four LS153 multiplexers (U22, U23, U13, and U12) are used 
for this function. The byte selection is as follows: 

A B 
o 0 Jumper 0 
o 1 Jumper 1 
1 0 Interrupt Status 
1 1 Modem Status 

CONTROL REGISTER. The control register is used to latch the RS232C 
outputs, control the line monitor multiplexer, and to inhibit or enable 
the daisy-chain control lines. Table 6.2 indicates the bit and polar
ity designation. 

INTERRUPT LOGIC. 

The interrupt network is primarilY an AND-OR circuit. The AND function 
decides if an interrupt is active; the OR function directs the inter
rupt signal to the appropriate interrupt line. Interrupts can be 

directed to the ATN or AT~2 line depending on the position ot the INT 

switch (open = ATN, closed = ATN2). There are three possible inter
rupts: transmit, receive, and timer. Whenever the UART receives a 
character it generates a Data Ready lOR) interrUpt at U51, Pin 19. The 
Output Control aits command can condition the transmit interrupt (U36, 
Pin 12) to be a Transmission Complete (U37, Pin 6) or a Transmitter 
R~ady lU37, pin 3) interrupt. The Transmission Complete interrupt in
dicates that both the Transmitter Register and the Transmitter Holdin~ 
Register of the UART are empty. The Transmitter Ready interrupt indi
cates that the Transmitter Holding Register of the UART is empty. A 
transmit interrUpt can only be active when both CA (CAO) and CB (CBI) 
are turned on. A timer interrupt occurs about 45 milliseconds after 
the timer is set. If the timer is reset within this period no inter
rupt will occur. 

The timer network consists of a one-shot (U38), a flip-flOp (049, Pin 
b), and a gate. When the timer is set, the Q output (Pin 8) Of the 
one-shot go~S high. At the next bus System Clock, the flip-flop is 
cleared (U49, Pin 6 goes high). When the one-shot times out (U38, Pin 
6 goes high) a timer interrupt 1s generated (U39, Pin B goes high). 
This circuit can be res~t at any time. 
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3.7 

3.7.1 

3.8 

3.8.1 

LINE RECEIVERS. 

Line receivers are provided for both daisy-chaln and RS232C operation. 
The RS232C receivers are standard MC1489A's (U18, U19) with a 330 pico
farad noise suppression capacitor. The daisy-chain data lines (BAI, 
B8I) are received with a hi~n impedance (1.2K) Schottky (U410, U411) 
opto-isolator. These receivers are driven differentially. The daisy
chain control line receivers are high gain (4370) opto-isolators (U411, 
US11). The 470-ohm parallel input resistor is used to raise the 
threshold of the receiver to the midpoint of the received signal. All 
isolators are bUffered with Schmitt inverters (U510). 

LINE DRIVERS. 

Line drivers are provided for both RS232C and daisy-chain operation. 
The RS232C drivers are standard (U512, U29) with a 330 pIcofarad slew 
rate lImiting capacitor. The daisy-chain data line drivers (BAD, 8BO) 
are peripheral driver chips (UI10, U210) with active pullup networks. 
Two 3.3-ohm resistors and an NPH transistor (02, Q4, Q6, 08,) are used 
for temporary short circuit protection. The line is driven with a 17 
volt differential signal. This scheme is used to make the drive signal 
symmetrical with respect to the threshold of the receiver. symmetry is 
critical on the data signals. Delay is harmless. The control lines 
are driven with peripheral driver chips with a 330-ohm output imped
ance. The control lines are driven slowly to eliminate transmission 
effects. 
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Reference 
Designation 

IEl 
1~2 
1~3 

.J! 

Ilo 
IU 
IU~ 
1(9 
Illl) 

III 1 
IU.l 
1113 
IU,* 
III 5 

IU6 
IU1 
Ill~ 

IU9 
Il20 

HP Part 
Number 

02 H0-60Ul6 

OUo-0393 
0150-0121 
OH0-3512 
0160-3512 
OU0-3572 

OU0-3512 
0110-0191 
0160-3512 
OH0-3512 
0160-3512 

0160-3512 
a Ho-0121 
0150-0121 
OU0-35'12 
0160-3572 

QU0-3S72 
QU0-205S 
0160-2055 
OU0-2055 
OU0-2055 

OU0-2055 
0160-2055 
OU0-2055 
0160-2055 
OU0-2055 

19U-0050 
19(1-0050 
19C1-00~0 
19(1-0040 
19 Cl-0050 

19C1-oo50 
19C1-OO~0 
19C1-QO~0 

03to-0124 
03to-01l4 
03to-0l21t 

12~1-1126 

18 !1t-0461 
18~1t-0461 
18 ~4-0461 
18!4-0~61 
1851t-01t01 

18 Sit-0It61 
18 ~1t-0461 
18!1t-0461 

1810-0125 
1810-0125 
lS10-0125 
Q6e-~12!) 

06U-I025 

0151-0459 
06U-I025 
0683-1025 
06£:7-1025 
066:7-0335 

06U-~125 
0613-~1lS 

06e3-0335 
06£3-0.335 
0066-~1l5 

0013-0335 
0613-0335 
06t3-1U5 
0613-1025 
0613-1225 

06 t:7-41l 5 
060-1025 
0613-U15 
0613-0335 
06t3-0335 

1 
3 

11 

9 

4 

3 

S 

3 

3 
1 

9 

2 

2 

Replaceable Parts 

Description 

A SYNC MliLT UlOINT INTERFACE ASSEM8LY 
DATE CODE: t-1635-42 
tlEVISIQN DATE: 10-23-76 

CAPACITOa-FXC 39UF+-I0' lQVOe TA 
CAPACITOR~FXC .1UF +iO-20: 50W~DC CEa 
CAPAClroa-FXO 330PF +-10: 500W~DC CER 
CAPAClrOR-FXU 330Pf +-10' 500WVOC 'ER 
CAPACITOR-fXD 330Pf +-101 500W~OC CEa 

CAPAClrOR-fX8 330PF +-101 500WVOC CER 
CAPACITOa-fXD 2.2Uf+-l01 20VOC TA 
CAPACITDa-flU 330PF +-101 500WVDC eER 
CAPACIToa-FXD 330PF +-101 500WVOC CER 
CAPACITOl-fXD 330Pf +-10' 500WVDC CER 

CAPACITOR-FlO 330Pf +-10' 500WVDC CER 
CAPAClrOR-FXO .1UF +80-20' 50WVOC CER 
CAPACITOR-FXD .IUF +80-20' 50WVOC CER 
CAPACITOa-FXD 330Pf +-10' 500W~OC eEa 
CAPACITOR-FXD 330Pf +-10' 500WVOC CEa 

CAPACITOa-fXD 330Pf +-101 500WVDC CER 
CAPACITOR-fXO .QlUf ~80-20' 100WVDC CER 
CAPACITOR-fXD .01Uf +80-20: 100WVOC CER 
CAPACITOR-fXO .01Uf ~80-20~ 100WVOC CEa 
CAPACITOR-fXO .01Uf +80-.201 100WVDC CER 

CAPACITOa-fXD .01Uf +S0-201 100WVDC CER 
CAPACITOR-fXO .01Uf ~80-201 100WVDC CER 
CAPACITOR-FXD .01Uf ~80-20' 100WVOC CER 
CAPACl roa-EXD .01UF +80-20l 100WVDC CER 
CAPACITGR-fXD .01UF +80-201 100WVDC CEa 

DIODE-SWITCHING aov 200MA 2NS 00-1 
DIODE-SWITCHING aov lOOMA 2NS 00-1 
DIODE-SWITCHING 30V SOMA 2NS 00-35 
DIODE-SWITCWING 30V SOMA 2NS 00-35 
DIODE-SWITCHING aov lOOMA 2NS 00-1 

OIODE-SWITCHlNG 80V 200MA 2NS 00-1 
DIODE-SWITCHING 30V SOMA 2NS 00-35 
DIODE-SWITCHING 30V SOMA 2NS 00-35 

TERMINAL-STue SGL-'IN P~ESS-MTG 
TERMINAL-STU.D SGl-IiN PRESS-MTG 
TERMINAL~STUD SGL-PIN PRESS-MTG 

CONNECTOR-SGl CONT SKT .OS-IN-8SC-Sl RND 

TRANSISTGR NPN 2N~401 SI T0-92 Po-31OMW 
TRANSISTOR NPN 2NIt~1 SJ TO-92 P0a31OMW 
TRANSISTOR NIN 2N~1 SI T0-92 Po-31OMW 
TRANSISTOR NIN 2N~1 SI T0-92 PO-310MW 
TRANSISTDR NIH 2Nltit01 SI T0-92 PD-310MW 

TRANSISTOR UN lN41t01 SI T0-92 Po-31OMW 
TRANSISTOR NPN 2N~1 SI T0-92 Po-31OMW 
TRANSISTOR NIN 2M~1 SI T0-92 P0a31OMW 

NETWORK-RES 8-PIN-SIP .12S-PIN-SPCG 
NETWORK-RES a-PIN-SIP .125-PIN-SPCG 
NETWORK-RES 8-PIN-SIP .12S-PIN-SPCG 
RESISTOR ~.11 51 .25W FC Tea -400/+100 
RESISTOR lK , •• 25W FC TC=-~OO/+600 

RESISTOR 56.2K 1~ .125W F TC-0+-I00 
RESISTOR IK 'I .25W FC TC=-400/+600 
RESISTOR lK S • • 25W F.C TC-ItOO/+6QO 
RESISTOR lK 5 •• 25W FC TC=-ItOO/+600 
RESISTOR 3.3 51 .25W FC TC--1t00/+500 

RESISTOR ~.11 5 •• 25W FC TC.-~00/+100 
RESISTOR ~10 5 •• 25W FC TCK-~00/+600 
RESISTOR 3.3 5' .25W FC fC~-400/+500 
RESISTOR 3.3 5 •• 25W FC fC&-~00/+500 
RESISTOR ~10 5 •• 5W CC TC-0+529 

RESISTOR 3.3 5 •• 25W FC TC.-~OO/+500 
RESISTOR 3.3 5 •• 25W FC TC--~OO/+500 
RESISTOR 1.2k 5 •• 25W Fe TC--~00/+100 
R~SISTOR lK 5 •• 25W FC TCa-~00/+600 
RESISTOR 1.21 5 •• 25W FC . TC--400/+100 

RESISTOR ~10 5 • • 2SW FC TC--400/+600 
RESISTOR lK 5 •• 25W FC TC=-~00/+600 
RESISTOR ~10 5 •• 25W FC TC.-~00/+600 
RESISTOR 3.3 5 •• 25" FC TC--400/.;00 
RESISTOR 3.3 5' .25W FC TC--400/+500 

Mfr 
Code 

56289 
2SUO 
28UO 
28~80 

281t80 

28~80 
56289 
28~80 
28480 
28~80 

28~80 
28~80 
28~80 

28~80 

28~80 

28~80 
38~80 
28~8.0 
28~80 
28~80 

2S~80 
28~80 
.28~80 
28~80 
2auo 

28~80 
28UO 
28~80 

28~ao 
28~80 

28~80 
28~80 

28~80 

28~80 
28~80 
28480 

04113 
M713 
0~113 
04713 
O~113 

04113 
04713 
M1l3 

11236 
11236 
11236 
01121 
01121 

2~5<Wt 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

Mfr Part Number 

15OO396J(901082 
0150-0121 
0160-35.12 
0160-3512 
0160-3512 

0160-3512 
1500225 X9 02 OAl 
0160-3512 
0160-3512 
0160-3512 

0160-3512 
0150-0121 
015'0-0121 
0160-3572 
016~3512 

0160-3512 
0160-2055 
0160-2055 
0160-2055 
0160-2055 

016Q-2055 
0160-2055 
0160-2055 
0160-2055 
0160-2055 

1901-0050 
1901-0050 
19Q1-00~0 

1901-000\0 
1901-0050 

1901-0050 
1901-00to 
1901-oo~0 

0360-0124 
0360-0124 
0360-012~ 

10S-015 .... oo1 

2M~01 
2Mlt01 
2~~01 
2N~0\01 
2N4401 

150 
150 
150 
C80\125 
C81025 

C+-1/8-T0-5622-F 
C81025 
C81025 
C81025 
C83365 

C8~125 
C8~115 
C83365 
C833," 5 
E8~115 

C833," 5 
C83365 
C81225 
C81025 
C81225 

C8~n5 
C81025 
C8ltUS 
C833,"5 
C83165 



Reference 
Designation 

53 

U11 
U1" 
UJ.~ 

U1d 
U19 

U.H 
U~d 

U.:S9 
U41 
U4l 

U4.:S 
U44 
U4" 
U4b 
U47 

UUv 
Ul10 
U31U 
U .. .l.O 
U4U 

Ult1L 
US1'" 
U!)U 
U5J.~ 

HP Part 
Number 

OoEb-1t115 
00E3-0~35 
OoE3-0~35 

ObE6-3315 
ObEb-:H15 

Obc6-3.H5 
06 Eb-3.i15 
06E3-1025 
OOC3-1t715 
06E3-4725 

3lCl-21J94 
3Ul-0392 
31(..1.-2094 
31;1-0392 
31(1-2094 
:n:!.I.-0392 

31U-2094 
31';1-0392 

1840-1.209 
lti~0-.l.244 

18~o-ll" 
UI~0-0990 
18~0-0990 

18~0-1209 

18~0-14:44 
184:0-1'::44 
184:0-1210 
184:o-1bl8 

184:0-1199 
18,,0-1209 
18~0-1074 
184:0-0509 
18~0-1d18 

18~0-1213 

18~0-1348 
184:0-1195 
18~(}-1208 

lB40-1203 

1d~(}-1l97 
18~o-lIt22 

11:1~(}-1201 
HI4:0-1l09 
18~0-1209 

18~o-l199 

la4:o-1199 
184:0-1196 
184(}-1215 
18~0-1216 

18~0-1.20a 

18410-1213 
18410-1219 
18 ~(}-1244 
184:0-1199 

1820-0535 
11:1,,0-0799 
10,,0-0799 
1'i<;0-0429 
19<;0-0429 

19<;0-0494 
182(}-141b 
19S0-0494 
18~0-0509 

Oty 

4 
4 

5 
5 

2 

1 
2 

It 

1 
2 

2 
1 
1 
2 
1 

1 
2 

2 

2 
1 

Replaceable Parts 

Description 

ASYNC MULTIPOINT INTERFACE ASSEMBLY CONT'D. 
RESISTOR 410 5' .5111 CC TC=0+529 
RESISTOR 3.3 5 •• 25111 FC TC~-400/*500 
RESISIOR 3.3 5* .25111 FC TC=-400/+500 
R~SISTQR 330 5* .5111 ce lC=0+529 
RESISTOR 330 5* .5111 CC TC=0+529 

RESISTOR 330 5 •• 5111 CC TC=0+529 
RESISTOR 330 5' .5111 CC TC=0+529 
RESISIOR lK 5' .25111 FC TC=-4QO/+600 
RESISTOR 410 5*.25W FC TC=-1t00/+600 
RESISTOR 1t.1k 5* .25111 FC TC--400/+1oo 

SWITCH-TGL DIP ROCKER ASSEM8LY 8-1A NS 
COY-RKR 0.9Z2 IN LG; 0.422 IN W; 0.211 
SWITCH-T'L DIP ROCKER ASSEMBLY a-u HS 
COY-RKR 0.922 IN LG; 0.422 IN .; 0.211 
Sill I TCH-T'L DIP ROCKEa ASSEMBLY a-u NS 
COY-RKK 0.922 IN LG; 0.422 IN -i 0.211 

SldTCH-TGL DIP ROCKER ASSEMBLY a-u NS 
COY-KKK 0.922 IN LGi 0.422 IN .i 0.217 

IC-DIGITAl ~14lS38N TTL LS QUAD 2 NAND 
IC-DIGITAL S~74lS153N TTL LS 4 
I'-DIGITAL SN1ItlSl5~N TTL lS 4 
IC-DIGITAL MC1489AL OTL QUAD NAND 
IC-DIGITAL ~C1489AL OTL QUAD NAND 

IC-DIGITAL SN14LS38N TTL lS QUAD 2 NAND 
IC-DIGITAL SIaltloS153N TTL LS 4 
l~-DIGITAL SN14lS153N TTL LS 4 
IC-DIGITAL SN14LS51N TTL LS DUAL 2 
IC. DIGITAL 14L£l61 

IC-DIGITAL SN71tlS04N TTL LS HEX 1 
IC-DIGITAL SN7ltLS38N TTL LS QUAD 2 NAND 
IC-DIGITAL SN74128N TTL QUAD 2 NOR 
IC-DIGITAL MC1488L DTL QUAD LINE 
IC. DIGITAL 14lS161 

IC-DIGITAL SN71tlSl13N TTL LS DUAL 
IC-DIGITAL MM5301 PMOS 
Ie-DIGITAL SN14lS175N TTL LS QUAD 
IC-DIGITAL SN14LS32N TTL LS QUAD 2 OR 
Ie-DIGITAL S~74LSl1N TTL LS TPL 3 AND 

IC-DIGITAL SN74lS00N TIL L~ QUAD 2 NAND 
IC-DIGITAL SN74lS122N TTL LS 
IC-DIGITAl SN74LS08N TTL LS QUAD 2 AND 
IC-DIGITAl Sh74lS38N TTL lS QUAD 2 NAND 
IC-DIGITAL SN74lS38N TTL lS QUAD 2 NAND 

IC-DIGITAL ~71tlS04N TTL LS HE) I 
Ie-DIGITAL ~14lS04N TTL lS HEX 1 
Ie-DIGITAL Sl14lS114N TTL LS HEX 
IC-DIGITAl SN14lS136N TTL LS QUAD 2 
Ie-DIGITAL SN11tlS138N TTL LS 3 

IC-DIGITAL SN74lS32N TTL lS QUAD 2 DR 
IC-DI GIT AL S.N1ltLS113N TTL LS DUAl . 
IC-DIGITAL TR16028 TTL. 
Ie-DIGITAL ~14lS153N TTL LS 4 
IC-DIGITAL SN74LS04N TTL LS HEX 1 

IC-DIGITAL S~754518P TTL DUAL 2 AND 
Ie-DIGITAL SN7.54528P TTL DUAL 2 NAND 
Ie-DIGITAL SN754528P TTL DUAL 2 NAND 
OPTa-ISOLATOJ LED-IC GATE IF-10MA-MAX 
OPTa-ISOLATOK lED-IC GATE If·~OMA-MAX 

ePTa-ISOLATOR LEa-PDIO/XSTR IF-20MA-MAX 
IC-OIGITAL S~14lS14N TTL LS HEX 1 INV 
OPTa-ISOLATOR LEa-PDIO/XSTR IF-lOMA-MAX 
Ie-DIGITAL MC1488L DTL QUAD LtNE 

Mfr 
Code 

g1121 
01121 
01121 
01121 
01121 

01121 
01121 
01121 
01121 
01121 

28480 
28480 
28480 
28480 
28480 
28480 

28480 
28480 

01295 
01295 
01295 
O·H13 
04713 

01295 
01295 
01295 
01295 
28480 

01295 
01295 
01295 
04713 
28lt80 

01295 
21014 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 

01295 
01295 
0026W 
01295 
01295 

01295 
01295 
01295 
28480 
28480 

28lt80 
01295 
28lt80 
04113 

Mfr Part Number 

E84715 
C833G5 
C833&5 
E83315 
E83U5 

E83315 
E83315 
C81025 
C8<\71.5 
C84125 

310J.-20M 
3131-0392 
3l01-21lM 
3131-0392 
3101-20M 
3131-0392 

311ll-20M 
3131-0392 

SH7'tLS38N 
SH74lSIt3N 
SH14lS153N 
Mtl489A1. 
MCllt8VAL. 

SH74lS38N 
SN74lS153N 
SN7 .... S153N 
SN14l~IN 
182 cr 1818 

SH1ltLS04H 
SN74LS38N 
SNUl28N 
MC14881 
1820-1818 

SN71tl.S113N 
""5307N 
SH74l.S115N 
SH74LS32N 
SH74LSllN 

SN74lS00N 
SH7~S122N 
SN14lS08N 
SN1ltLS38N 
SN1,",S38N 

SN74lS01tN 
SN7'tLS04H 
SN1.LSl74N 
SN7"'-S136N 
SH74lS138N 

SN1'tLS32N 
SN7'tLS113N 
TR16028 
SN7Itl.S153H 
SH1ltLSOItN 

SN154518P 
SH754528P 
SH1S't528P 
199crO't29 
199crO't29 

1990-0lt94 
SN74lS11tN 
199crO'tM 
MCl488L 



Replaceable Parts 

lReference HP Part Qty Description Mfr Mfr Part Number IDesignation Number Code 

O~t40-60134 1 CABLE EXrE~OER ASSEHBlY 28UO 02640-60134 
REVISION DATi: 10-23-76 

OcSo-OB55 TU8ING-HS .046-D/.023-RCVD .Ol6-WAll 92194 FIT-221-3/64 CLEAR 
1~!l-014l 1 CONNECTOR l4-PIN " "ICRO RI880~ tD949 57-10HO 
1~!l-0352 2 CA~LE 8USHI~I-CIRC srD CONN 11468 CA18220-6 
12 ~1-3lll 1 CONNECTOR lit-PIN f "ICRORIB80N 90949 57-60140 
8l~o-l.305 eBl SHIELDED 28480 8UD-Z305 



Replaceable Parts 

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

02tlto-oOUi 1 CA8LE ASSEMBLY 28lt80 026lt0-60132 
Ra:VISION DATE: 09-04-76 

004't-0098 2 SCREW-TPG It-itO .lt38-1N-LG PAN-ho-POll 28tt80 062lt-0099 
OSc;o-0855 TU8ING-HS .O~-0/.023-RCVD .016-~ALL 92191t FIT-221-3/61t CLEAR 
12~1-0lS9 1 CONNECTOR-PC EDGE IS-CONr/ROW 2-RO~S 11785 251-15-30-26'1 
0890-0291 TBG HS BLK .3750 
12~1-2ltl1 1 CONNECTOR 25-PIN M 0 SERIES 71it68 oeC-2SP-F0 

12~1-3;l53 16 CONT"CT-COHN MALE CRP .Olt-IN-CCNJ-Sl llit68 030-1952-002 
12!1-'.o!ll 1 CONNECTOR lit-PIN f M'CRORI8S0N 9D9lt9 57-601ltO 
12!1-'320 2 ACCESSORV-SUIMIN 0 CDNN 71lt68 018-5000-167 
12!1-'328 2 ACCESSORY-SUIMIN 0 CCNN 71785 1t2.3-It2-22-022 
12~1-It339 1 POLARIZING KEY-PC ED'f CONN 28lt80 1251-ItU9 

2 Ho-0078 2 ~ASHER-LK KLCL NO.-It .115-IN-IO 28lt80 2190-0018 
l2Co-01lt9 1 SCREW-MACH it-ltO .02S-1N-lG PAN-Ho-POZI 28lt80 2200-01"'9 
22'0-0157 2 SCREW-MACH it-ltO .688-IN-LG PAN-HD-POll 28lt80 2200-0751 
2240-0010 2 SCREW-MACH it-itO .5-IN-LG fIL-HC-SLl 28lt80 2220-0010 
22tO-OOOl 2 Hur-HEX-D8L-QiAH It-ito-THO .091t-THK 28lt80 2260-001tl 

l2to-OO02 1 NUT-HEX-DBL-CHAM 't-itO-THO .062-THK 28lt80 2260-0005 
3030-0009 1 SCREW-SET 6-32 .315-IN-lG SMALL CUP-Pl 28lt80 3030-0009 
~U40-1930 CA8LE-WNSHLD 26AWG ll-CHOCT JGK-JKT 28lt80 8120-1930 
8140-2'05 CA8LE-SHlD 22AWG 8-CNOCT 8lK-JKT .21-00 28lt80 8120-2305 
5040-6003 1 CLAMP 28lt80 50lt0-6003 

50itO-6012 1 MOUN TI "" BLOCK 28lt80 50~6012 

5040-6086 1 HOOD. CONNECTOR 28lt80 50it0-6086 



Replaceable Parts 

Reference HP Part Oty Description Mfr Mfr Part Number ()esignation Number Code 

02tLt5-bOOOLt 1 StLF TEST CU.NECTOR ASSEMBLY 
REVISION OATf: 09-10-76 

28480 026.5-600~ 

03£0-0114 2 STANDOFF-RNO .25LG +-40THD .18CD 8RS 88245 155DA-11 
OLt~0-0251 ADHESIVE-SEALANT )GOOl CLEAR SEAL 
08o;o-~d55 TU8ING-HS .046-0/.023-RCVO .016-WALL 92194 FIT-221-3/64 CLEAR 
12!:1-2Ltl6 1 CONNECTOR 2~PIN F 0 SERIES 7146. DIC-25S-FQ 
12!:1-3252 15 CONTACT-CONN FE" CRP .O+-IN-CONT-SI 11468 031)-.1953-000 

12!1-3320 1 ACCESSORY-SUIMJN o CONN 11468 018-5000-161 
12~1-33l8 2 ACCESSORY-SU8MIN 0 CONN 11185 0\23-0\2-22-oU 
19 Cl-OOLtO 2 DIODe-S~IYCHING 30Y 50MA 2NS 00-35 28480 1901-000\0 
21 'j0-007B 2 WASHER-LK HLCL NO.-4 .115-IN-IO 280\80 219-0-0018 
22(0-0751 2 SCREW-HUH 0\-40 .688-1 N-LG PAN-HD-POZI 280\80 2200-0151 

224:0-0010 Z SCREW-MACH 0\-0\0 .5-IN-LG FIL-HO-SLY 280\80 2221-0010 
1.2to-OOOl 2 NUT-HEX-D8L-CHAM +-40-YHD .094-THK 2"80 2260-0002 
81~0-2:;)Lt't 1 WIRE 20\AWG 81 lOOY PVC 7)(32 dOC 280\80 8150-.2344 



Replaceable Parts 

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

50tl-2JtOJt 1 EUROPEAN MODEM CABLE ASSEMBLY 28Jt80 5Q61-2404 
REVISION DATE: 06-23-16 

06~'t-0098 2 SCREW-TPG +-40 .,U8-IN-lG PAN-HD-POII 28480 062't-0099 
12~1-01S9 1 CONNECTOR-PC EDGE lS-CONT/ROW 2-ROWS 11185 251-15-30-261 
12!1-0~!J2 1 CABLE BUSHING-CIRC STO CONN 11468 CA18220-6 
12!1-2't11 1 CONNECTOR 25-PIN M 0 SEKIES 11468 D8C-25P-fO 
1251-3~53 16 CONTACT-CONN HALE CRP .O't-IN-~ONT-SZ 1H68 030-1952-002 

12~1-3320 1 ACCESSORY-SUBMIN 0 CONN 11468 018-5000-161 
1251-3328 2 ACCESSORY-SU8MIN 0 CONN 11185 1eZ3-42-22-022 
12!1-4339 1 POLARIZING KEY-PC EDGE CONN 281t80 1251-1t339 
21S0-01l18 2 WASHER-LK HLCL NO.-4 .115-IN-10 28480 2190-0018 
22(;0-0091 1 SCREW-MACH 4-40 .562-IN-LG PAN-HO-POZI 281t80 2200-0091 

2200-0751 2 SCREW-MACH 4-40 .688-IN-lG PAN-HD-POZI 28480 2200-0157 
2220-0U10 2 SCREW-MACH 4-40 .5-IN-lG FIL-HD-SlT 28480 2220-0010 
22to-OOOl 2 NuT-HEX-OBl-CHAM It-ItO-THD .09't-THK 28480 2260-0002 
22to-OO02 1 NUT-HEX-DBL-CHAM +-40-THO .062-THK 28480 2260-0005 
3030-0143 1 SCREW-SET 6-32 .5-IN-LG SMALL CUP-PI AU 28480 3030-0143 

8120-1930 CABlE-UNSHlO 26AWG la-CNDCT JGK-JKT 28480 8120-1930 
500\0-6003 1 CLAMP 281t80 501t0-6003 
500\0-6072 1 MOUNT ING BLOCK 28480 5040-6072 
500\0-6086 1 HOOD. CONNECtOR 28480 501t0-6086 



Replaceable Parts 

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

02 f40-60133 1 MULTIPilHT CA8LE ASSEMBLY 28UO 02640-60133 
ReVI SIGH DATi: 09-04-76 

06a-0098 2 SCREW-TPG 4-"0 .43~1N-LG PAN-tiD-POZI 28480 0624-0099 
12H-0142 1 CONNECTO. 14~PIN M MJCRO R1880~ 90949 57-30140 
12H-0159 1 CONNECTOR-PC EOG~ 15-CONT/ROW 2-ROW5 71785 251-15-30-261 
12!1-O352 2 CA8LE BUSHIMG-CIRC STD CONN 71461 CAlI2.2D-6 
12~1-3211 1 CONNECTOR 14-PIN F MICRORI880N 90949 57-60140 

12H-'ft339 2 POLARIZING KEY-PC EDGE CONN 28+80 12501-4339 
22(0-0091 1 SCRE~MCH 4~0 .562~I"""LG PAN-Ho-POZI 28480 2200-0091 
22to-"002 1 NUT-HEX-D8L-CHAM ~o-rHD .062-THK 28410 2260-0005 
30~01't3 1 SCRE.-SET 6-32 .S-I ...... LG SMALL CUP-PT AlY 28410 3030-0143 
8H0-2~05 CA8LE-SHLD 22AWG ~DCT 8LK-JKT .21-00 28480 8120-2305 

50410-6004 1 CLAM'. CABLE, SMALL 28480 !5040-6O04 
5040-6012 1 MOUKTI NIii BLOCK 28480 5040-6072 
50'10-6086 1 HOOD. CONNECTOR 28480 5040-6086 

0890-0291 TBG HS BlK .3750 
0890-0855 TBG HS ClR .0460 



Replaceable Parts 

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

5061-2403 1 MODEM BYPASS CABLE ASSEMBLY 28480 5061-2403 
REVISION DATi: 09.10-76 

0300-0174 4 STANDOFF-RNO .25lG 4-40THO .18CO BRS 88245 1550A-11 
12~1-035.2 CABLE BUSHING-CIRC STO CONN 71468 CAl 8220-6 
1251-21tl6 2 CONNECTOR 25-PIN F 0 SERIES 11468 08C-25S-FO 
1251-3.151 18 CONTACT-CONN FEN CRP .04-IN-CONT-Sl 71468 030-1953-002 
12~1-3252 10 CONTACT-CONN FEN CRP .04-IN-CONT-SI 71468 030-1953-000 

12~1-3320 4 ACCESSORY-SU8MIN o CONN 71468 018-5000-161 
1.151-3328 4 ACCESSORY-SUBMIN 0 CONN 71185 423-42-22-022 
21S0-0~1a 4 WASHER-LK HlCL NO.-4 .115-1N-IO 28480 2190-0018 
22(;0-0757 4 SCREW-MACH 4-40 .688-IN-LG PAN-HD-POll 28480 2200-0757 
2220-0010 4 SCREW-MACH 4-40 .5-IN-LG fIL-riD-SLT 28480 2220-0010 

.2260-0001 4 NUT-HEX-DBl-CHAM 4-40-THO .094-THK 28480 2260-0002 
81~0-23," WIRE ~4AWG BK 300V PVC 7X32 80C 28480 8150-2344 

0890.0291 TBG HS BLK .3750 
8120-1930 CA 18 X 26 GA UL 



Replaceable Parts 

IFleference HP Part 
Qty Description Mfr 

Designation Number Code Mfr Part Number 

02640-60140 1 POWER DOWN PROTECT PCA 

REVISION DATE: 09-22-76 

0490-0520 5 RELAY 
0757-0797 1 RES 90. 9 1% • 5W 
1251-2035 1 CONN PC2X15.156D 
1901-0050 1 DIODE-SILICON 


