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1.0 INT~OOUCTION. 

The General Purpose Asynchronous Data Communications Module provides a 
general purpose EIA RS232C or 20 mA dc current loop link from the ter­
minal to an external device. The GP Async Data Comm peA transmits and 
receives bit serial data to and from the external oevice throuqh an 
interface cable assembly, provides parallel-to-serial and serial-to­
parallel conversion, and transmits and receives bit oarallel data to 
and from the terminal through the Backplane Assembly (data bus). 

2.0 OPEPATING PARAMETERS. 

A summary of operating parameters for the GP Async Data Comm Module is 
contained in tables 1.U through 6.5. 

Table 1.0 Physical Parameters 
-======;====================_:_==============-================================== 

Part Size (L x W x 0) 
Number Nomenclature +/-0.100 Inches 

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

02640-60143 GP Async Data Comm PCA 12.9 x 4.0 x 0.6 

weight I 
(Pounds)1 

=========1 

0.50 

I 
I 
I 
t 

t=======-=========a=_===z=s========_========a======:=========================== 

Number of Backplane Slots ReQuired: 1 

==_=====z=====_=====_==:==== •• ======z===================_======================= 
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1.0 INTRODUCTION. 

The General Purpose Asynchronous Data Communications Module provides a 
general purpose EIA RS232C or 20 mA dc current loop link from the ter­
minal to an external device. The GP Async Data Com~ PCA transmits and 
receives bit serial data to and from the external o~vice throuqh an 
interface cable assembly, provides parallel-to-serial and serial-to­
parallel conversion, and transmits and receives bit oarallel data to 
and from the terminal through the Backplane Assembly (data bus>. 

2.0 OPERATING PARAMETERS. 

A summary of operating parameters for the GP Async Data Comm Module is 
contained in tables 1.0 through 6.5. 

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

Part 
Number Nomenclature 

Size (L x W x 0) 
+/-0.100 Inches 

weight 
(Pounds) 

============= ===_:c======================== ======z==========:::::: ========= 

02640-60143 GP Async ~ata Comm PCA 12.9 x 4.0 x 0.6 0.50 

=======_=========a=_=====a========_=========_=====:_================_======_==1 

Number of Backplane Slots ReQuired: 1 

==a==_==_=_========a.======= •• ======a=======a=========_=_===========_=========== 
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Table 2.0 Reliability and Environmental Information 

==================.===========.=====z=======~================================== 

Environmental: x HP Class 8 Other: 

Restrictions: Type tested at product level 

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

Failure Rate: 1.502 (oercent per 1000 hours) 

==============================a================================================= 

Table 3.0 Power Supply and Clock ReQu;rpments - ~easured 
(At +1-5% Unless Otherwise Specified) 

==============================a======z=-=======================================-

+5 Volt Supply +12 Volt Supply -12 Volt Supoly -42 Volt Supply 

@ 300 mA @ 40 mA @ 20 mA mA 

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

115 volts ac 220 volts ac 

@ A @ A 

NOT APPLICABLE NOT APPLICABLE 
========='================-=============================::::==:=====:=::=::=:==1 

Clock Frequency: 4.915 '>1Hz 

==================s=========_===c===================================:=====;===== 
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Table 4.0 Switch Oef;~itions 
=z===========c==~========.===.================================================= 

PCA 
DesiQnation 

Function 

================ ==================:=z==============:a======================== 

A11,A10,A9,A4 

Feo thru FC7 

CBE 

80 thru B11 

134 

2SB 

Module Aodress Selection (see section 4.0) 

Firmware Control Word - Function deoends on 
firmware application 

Custom Baud Rate Enable 
Closeo - The custom baud rate generator is 

enabled when the baud rate switch 
;s in the EXT position 

Open - The custom baud rate qenerator is 
oisabled 

Custom Baud Rate Selection (see section 4.1> 

Split Paud Rate Selection (see section 4.2) 

134.5 Baud 
Closed - Enable 134.5 baud and 6-bit d~ta 

word when baud ra~e switch is in 
150 position 

Open - Disable 134.5 baud 

Two Stop 8its 
Closed - Transmit and receive data with two 

stop bits at all baud rates 
Open - Transmit and receive data with one 

stop bit at all baud rates except 
110 (two stop bits> 

=====================================z=========================================_ 
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Table 4.0 Switch Definitions (Cont'd.) 
========================_===c=======c=============_=======~===================== 

PCA 
Designation 

Function 

================1============================================:===:=:==:==:::== 

Nose 

THE 

RHE 

JAT 

ATN2 

Inhibit Secondary Channel Carrier Detect 
Closed - Inhibit RS232 line S8 
Open - No effect 

Transmit Handshake Enable 
Closed - Enable transmit handshake circuit 
Open - Disable transmit handshake circuit 

Receive Handshake Enable 
Closed - Enable receive handshake circuit 
Open - Disable receive handshake circuit 

Inhibit ATN 
Closed - Disable Data Comm Interrupt from this module 
Open - Enable Data Comm Interrupt from this module 

Enable ATN2 

Closed - Direct interrupts to ATN2 instead of ATN 

Open 

and enable interrupt poll response on BUS6 

- Direct interrupts to ATN and inhibit 
interrupt poll responses 

-===============================================-======:=====================:== 
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Table 5.0 Connector Information 
=====================================2====================================:=:==-

Connector Siqnal 
1 and Pin No. I ~ame 

1==============1================ 
I P1, Pin 1 1 +5V 
I I 
I -2 I 
I I 

-3 

-4 

-5 

-6 

-7 

-~ 

-9 

-10 

-11 

-12 

-13 

-14 

-15 

-16 

Pin -17 
through 

Pin -20 

-21 

-22 

I 
I 
I 
I , 

GND 

SYS ClK 

-l2V 

ADORO 

AODR2 

ADDR3 

ADDR4 

ADDR5 

AODR6 

ADDR9 

ADDR10 

AODR11 

I/O 

GND 

Signal 
DescriPtion 

============================================== 
+5 Volt Power Supoly 

Ground Common Return (Power and Signal) 

4.915 rotlH z System Clock 

-12 Volt Power Supply 

Negative True, Address Bit 0 

Not Used 

Negative True, Address Bit 2 

Negative True, Ar:idress Bit 3 

Negative True, Address Bit 4 

Negative True, Address Bit 5 

Negative True, Address Bit 6 

} 

} t-.ot Used 
} 

f~ ega t i ve True, Address Bit 9 

Negative True, Address Bit 10 

Negative True, Address Bit 11 

} 

} Not Used 
} 

Negative True, Input Output/Memory 

Ground Common Return (Power and Signal) 
-=======================-=====================:================================= 
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-=============================== ==============================================-
Connector 

and Pin No. 
Siqnal 

Name 
Sianal 

Description 
==============1================ ===============================:============== 

P1, Pin A I GND Ground Co~mon Return (Power anrl SignaL) 
I 

-8 I Not Used 
I 

-C 1 +12v 
t 

-0 t PWR ON 

-E BlISO 

-F BUS1 

-H BUS2 

-J BUS3 

-K PUS4 

-L BUSS 

-M BIJS6 

-N BUS7 

-p WRITE 

-R 

-s 

-T PRIOR IN 

-U PRIOR OUT 

-V 

-w 

-x 

-y REQ 

-z ATN 

} 

} 

} 

} 

} 

System Power On 

Neqative True, 

Negative True, 

Neoative True, 

Negative True, 

Neqative True, 

Neaative True, 

Negative True, 

Neaative True, 

Negative True, 

t-4ot Used 

Bus ControLler 

Pus Controller 

I} Not used 
I} 
I} 
I 

Data Bus Bit 0 

Data Bus Bit 1 

Data Bus Bit 2 

Data Bus Bit 3 

Data Bus ~it 4 

Data Rus 8it 5 

Data Bus Bit 6 

Data Bus Bit 7 

Write/Read Type Cycle 

Priority In 

Priority Out 

I Neoative True, Reauest (Bus Data 
I Currently Valid) 
I 
I Neqative True, Data Comm Interrupt Request 

============================================================================:=== 
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Table 5.1 Connector Information 

-===========:===================~============================================== 
Connector I Sional 

and Pin No. 1 Name 
==============1================ 

P2, Pin 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- ~ 

- 9 

-10 

-11 

-12 

-13 

-14 

-15 

I , 
ENCL 

INI 

CL+12 

CL+ 

CL-

CLA 

CLP 

INO 

PON 

ISS 

XECL 

TTVIN 

+5V 

TEST 

Siqnal 
Description 

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

Neqative True, Current Loop Enable 

Neoative True, Invert Current Loop 
Received Di3ta 

Power Source for Current Looo 
Active Receiver 

Current Loop Receiver Positive Input 

Current Loop Receiver Neoative Input 

Current Loop Transmitter Current 
Sourcino Terminal 

Current Looo Trans~itter Current 
Sinking Terminal 

Negative True, Invert Current Loop 
Transmitted Data 

Power On Clear 

Neoative True, Invert the Sense of SR 

Programmable Control Signal 

Teletyoe Current Loop Receiver Inout 

+5 Volt Supply 

Not Used 

9650 Test Point 

z=====================z=.=.=================~=======================a=========== 
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Table 5.1 Connector Infor~ation (Cont'd.> 

-=======================================================================:====== 
Connector Signal 

and Pin No. Name 
============== ================ 

P2, Pin A AA 

-8 RA 

-C 88 

-0 CA 

-E CB 

-F CC 

-H GND 

-J CF 

-K )(8 OUT 

-L X16 OUT 

-M SCA 

-N SCF 

-P CD 

-R CH 

-S X16 IN 

Sional 
Description 

============================================== 
Frame Ground 

Transmitted Data Out 

Received Data In 

Request to Send 

Clear to Send 

Data Set Pf?ady 

Si9nal Ground (AR) 

Carrier Received 

Clock of 8 X the Transmit Baud Rate 

Clock of 16 X the Transmit Baud Rate 

Secondary Channel Reauest To Send 

Secondary Channel Carrier Detect 

Data Terminal Ready 

Rate Select 

Clock of 16 X the Receive Baud Rate 

=:===============:============================================================== 
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-=================================================================-============= 
Function 
Performed: Output Data Character fo~ Transmission 

Poll 8it: Not Apolicable 

Module Address: (ADDR 11,10,9,4) = (A11,A10,A9,A4) 
Switch Selectable (0001) = Data Comm 

(0101) = Printer 

Function Specifier: ADDR 5 = 1 
ADOR 6 = 1 

Data 8us Bit Interoretation: 

87 Data Output Bit 7 

86 Data Output bit 6 

85 Data Outpu~ Bit 5 

84 Data Output Bit 4 

83 Data Output Bit 3 

82 Data Out out Bit 2 

B1 Data Output Bit 1 

80 Data Outout Bit 0 

Bus 
Value Signal 

======= ============1 
X ADDR 15 
X ADDR 14 
X AODR 13 
X AOuR 11' 

A11 ADDR 11 
A10 ADOR 10 
A9 ADDR 9 

X ADOR 8 
X AOOR 7 
1 ADDR " 1 AOOR 5 

A4 AOOR 4 
X AODR 3 
X ADOR 2 
X AODR 1 
X ADOR 0 

:====== ============ 
B7 BUS 7 
86 BUS 6 
85 bUS 5 
84 8US 4 
83 BU~ 3 
82 8US 2 
81 RUS 1 
80 bUS 0 

=============:====== 
1=Loqical 1=Bus Low 
O=Loqical O=8us Hiqn 
1=Don't Care 

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

I 
I 
I 

====================.=~===.====================================================-
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-========~==========================================.=========================== 
Function 
Performed: Read Firmware Control Word 

(FC Switches) 

Poll Bit: Not Applicable 

Module Address: (AOOR 11,10,9,4) = (A11,A10,A9,A4) 
Switch Selectable (Ou01) = Data Comm 

(0101) = Printer 

Function Specifier: AODR 5 = 0 
AODR 6 = 1 

Data Bus Sit Interpretation: 

B7 Switch FC7 

86 

85 

84 

B3 

o = Switch Closed 
1 = Switch Open 

Switch FC6 
o = Switch Closed 
1 = Switch Open 

Switch FC5 
o = Switch Closed 
1 = Switch Open 

Switch FC4 
o = Switch Closed 
1 = Switch Open 

Switch FC3 
o = Switch Closed 
1 = Switch Open 

B2 Switch FC2 
o = SwitCh Closed 
1 = Switch Ooen 

B1 Switch FC1 
o - Switch Closed 
1 = Switch Open 

80 Switch FCO 
o = S~itch Closed 
1 :: Switch Open 

Bus 
Value Signal 

======= ============ 
X ADOR 15 
X ADOR 14 
X AOOR 13 
X ADDR 12 

A11 AODR 11 
A10 ADDR 10 
A9 ADOR 9 

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

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

=======1============ 
B7 1 BUS 7 
B6 I BUS 6 
85 I BUS 5 
84 1 BUS 4 
83 I BUS 3 
82 1 BUS 2 
B1 1 BUS 1 
BO I BUS 0 

====================1 
1=LoQical 1=Bus Low I 
O=Logical O=8us Highl 
X=Oon't Care I 

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

==========================:====================================================-
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Table 6.2 Module Bus Pin Assignments 
=======================z======:========================:=====:====-============= 

Function 
Performed: Input Module Status Byte 

Poll Bit: Bit 6 (When ATN2 switch is closed) 

Value 
Bus 

Signal 
======= ============ 

X AOOR 15 
X AOOR 14 
X ADDR 13 

Module Address: (ADDR 11,10,9~4) = (A11,A10,A9,A4) 
Switch Selectable (OC01) = Data Comm 

(0101) = Printer 

X ADDR 12 
A11 AODR 11 
A10 AOOR 10 

Function Specifier: ADDR 5 = 1 
ADDR 6 = 0 

87 

86 

85 

84 

83 

B2 

81 

BO 

AO = 0 Read Standard Status 
AO = 1 Reaa Alternate Status 

Data Bus Bit Interprp.tation: 
Alternate status is the same as the 
standard status unless noted otherwise 

Not Used 
(Alternate) 
o = CC on 
1 = CC off 

0 = S8 On 
1 = S8 Off 

0 = C8 On 
1 = CB Off 

0 = CF On 
1 = CF Off 

0 = No Parity Error 
1 = Parity Error 

0 = NO Overrun Error 
1 = Overrun Error 

0 = Transmit Holdinq Register Full 
1 = Transmit Holdinq Register Empty 

0 = Receiver Register Empty 
1 = Receiver Register Full 

A9 ADOR 9 
X ADOR 8 
X ADOR 7 
o AODR 6 
1 ADOR 5 

A4 AOOR 4 
X AOOR 3 
X AOOR 2 
X AODR 1 

AO 1 AODR 0 
=======1============ 

B7 I BUS 7 
86 , BUS 6 
85 , BUS 5 
84 1 8US 4 
83 , BUS:3 
B2 I BUS 2 
B1 1 BUS 1 
BO 1 BUS 0 

=========:.:==========1 
1=Logical 1=Bus low 1 
Q=Logical O=Bus Highl 
X=~on't Care I 

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

(Alternate) 
o = Transmission in 

Progress 
1 = Transmission Complete 

-=============================-=========================:.:======================-
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================================================================================ 
Function 
Performed: Read Rece~ved Data Ch~racter 

PoLL Bit: Not Applicable 

Module Address: (ADOR 11,10,9,4) = (A11,A10,A9,A4) 
Switch Selectable (0001) = Data Comm 

(0101) = Printer 

Function Soecifier: AOOR 5 = f) 

ADDR 6 = 0 

Data Bus Bit Interpretation: 

87 Oata Input Bit 7 

86 !)ata Input Bit f., 

85 Data Input Bit 5 

84 Data Input Bit 4 

B3 Data Inout Bit 3 

82 Data Input Bit 2 

81 Data Input Bit 1 

80 Data Inout Bit 0 

Bus I 
Value I Signal I 

=======1============1 
X ADOR 15 
X ADOR 14 
X AODR 13 
X ADDR 12 

A11 AODR 11 
A10 ADOR 10 
A9 AOOR 9 

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

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

=======1============ 
87 I HUS 7 
86 I BUS 6 
85 , BUS 5 
84 I BUS 4 
~3 BUS 3 
82 BUS 2 
81 BUS 1 
AO BUS 0 

====================1 
1=Logicat 1=Sus Low 
U=Logical O=8us High 
X=oon't Care 

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

================================================================================ 
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Table 6.4 Module Bus Pin Assionments 
-=============================================================================== 

Function I Bus 
Per for m e d : 0 IJ t put Con t r 0 l Reg i s t erR its Value I Signal , 

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

Poll Bit: Not Aoolicable 

Module Address: (ADDR 11,10,9,4) = (A11,A10,A9,A4) 
Switc' Selectable (0001) = Data Comm 

(0101) = Printer 

Function Soecifier: AOOR 5 = 0 
AOOR 6 = 1 

87 

86 

85 

B4 

Data 8us Bit Interoretation: 

o = CH On 
1 = CH Off 

0 = No Break 
1 = 8reak 

0 = Enable Parity 
1 = Inhibit Parity 

0 = Odd Parity 
1 = Even Parity 

RECEIVE BAUD RATE 

x ADOR 15 
X ADDR 14 
X AODR 13 
X ADDR 12 

A11 ADOR 11 
A10 AODR 10 
A9 ADDR Q 

X AOOR R 
X ADDR 7 
1 AODR 6 
0 AODR 5 

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

======= ============ 
87 BUS 7 
86 BUS 6 
85 BUS 5 
B4 8US 4 
B3 BUS :s 
82 BuS 2 
A1 ~US 1 
80 BUS 0 

==============:===== 
1=Logical 1=flus Low 
O=Logical 0=8us High 
X=Oon't Care 

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

!Ext elk 110 150 300 1200 2400 4800 9600 I 
1=====::=================:======================1 

83 0 0 0 0 1 1 1 1 

B2 

81 

BO 

o o 1 1 o o 1 1 

o 1 o 1 o 1 o 1 
===:=:==-===:::===:=======:===::=::=:::=====:=:== 

o : CA on 
1 = CA off 

=::::=:=::=:_.-:==-::=====::=====:=======:=::=== •••• :=====:=====.:====:=:====:=-
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-=================================================================-============-
Function 
Performed: 

Poll Bit: 

Input instruction to Set/Reset Data 
Terminal Ready (CO) and Set/Reset 
External Control signal (XECL) 

Not Applicable 

Module Address: (ADDR 11,10,9,4) = (A11,A10,A9,A4) 
Switch Selectable (0001) = Data Comm 

(0101) = Printer 

Function Specifier: ADDR 5 = 1 
ADDR 6 = 1 

A2 = 0, XECL = Low 
A2 = 1 , XECL = HiQh 

A3 = 0, CD On 
A3 = 1, CD Off 

Data Bus Bit Interpretation: Not Applicable 

Bus 
Value Signal 

======== ============ 
X AODR 15 
X AOOR 14 
X AODR 13 
X AOOR 12 

A11 AOOR 11 
A10 ADOR 10 
A9 ADDR 9 

X ADOR R 
X ADDR 7 
1 ADOR 6 
1 AODR 5 

A4 ADOR 4 
A3 ADDR 3 
A2 AODR 2 

X ADDR 1 
X ADOR 0 

======= ============1 
87 BUS 7 
86 BUS 6 
85 (jUS ~ 

84 BUS 4 
B3 BUS 3 
82 BUS 2 
B1 BUS 1 
80 BUS 0 

==================== 
1=Logical 1=Bus Low 
O=Logical O=Bus High 
X=Oon't Care 

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

, 
1 
I 
I 
I 
I , 

-===========================-=================================================== 
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3.0 FUNCTIONAL DESC~lPTION. Refer to the block diagram (figure 1), 
schematic diagram (figure 2), component location diagram (figure 3), 
current loop confiQurations (figure 4), and parts list (02640-60143) 
located in the appendix. 

3.1 

3.1.1 

3.1.2 

3.2 

3.2.1 

The functional descriPtion of this module is detailed in blocks as 
shown on the block diagram. 

UART. The UART is an MOS/LSI rlevice used for interfacing a serial 
asynchronous data path to a parallel data path. The baud rate, number 
of stop bits, and parity configuration ot the received and trans~'tted 
serial characters can be programmed. (For details of the UART, consult 
Western Digital's TR1602B specification sheet.) 

Transmitted and received characters can have 61 7, or 8 data bits 
(excluding parity). All cnaracters have one start bit. Characters 
have one stop bit unless 110 baud is selected or the 2SB Switch is 
closed, in which case two stop bits are used. Six or seven-bit data 
wo~ds can have even or odd parity. Eight-bit data words have no 
parity. 

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

1/0 INSTRUCTION DECODER. 

The 1/0 instruction decoder is a circuit which decodes terminal data 
bus signals into hardware control signals on the PCA. It consists of 
a module address decoder (U16) and a 3-to-8 decoder (U46). The mOdule 
address decoder is composed of four exclusive OR gates which can be 
programmed with switches. When the proper module address is present on 

ADDR11, ADDR10, ADDR9, and ADOR4, an enable signal is provided to the 
3-to-8 decoder. 
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3.2.2 The 3-to-B decoder orovides control siqnals to the other functional 

-- -- -- ---blocks. Address lines ADORO, AOOR2, ADDR3, AOOR5, ADOR6, and I'lRITf and 

I/O are decoded and strobed by REQ to realize control pulses. The fol-
lowinq control signals are activated as shown whenever the proper 
modute address i s selected. 

-- --- --- -- --
1/0 WRITE ACORO ADOR2 AOOR3 ADDRS ADOR6 REQ 

0 0 X X X 1 0 + Load control regis-
ter from data bus. 

0 0 x X X 0 0 + Load character into 
transmit half of 
UART. 

0 1 X X 1 0 0 Gate firmware 
control word onto 
data bus. 

0 1 1 X X 0 1 0 Gate status loIord 
onto data bus. 

0 1 0 X X 0 1 0 Gate mOdified status 
word onto data bus. 

0 1 X X X 1 1 0 Gate received data 
f,rom UART to data 
bus. Reset UA~T's 
Data Ready flip-floD 

0 1 ,)( 0 X 0 0 + Set XECL hiqh 

() 1 X 1 X 0 [I + Set XECL low 

0 1 x X 0 0 0 + Turn CO off 

() 1 X X 1 0 0 + Turn CD on 

X = Don't Care 
+ = Risinq Edge 

3.2.3 The instruction decoder also recognizes interrupt polls. If the ATt-.2 
switch is cLosed, an interruot is active, and the processor do~s a read 

with POLL low, and Bit 6 on the data bus __ ill be Dulled low. 
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3.3 

3.3.1 

3.3.2 

3.4 

3.4.1 

3.4.2 

The control reqister is a 6-bit latch that contains the control state 
ot the PCA. The control bits set the parity, baud rate, and RS232C 
control signals. 

The register is composed of six D-type flip-flops (U61). Data is 
latched in this register from the data bus. The register's output 
controls the RS232C control lines and proarams the UART and baud rate 

gen~rator. When latched in the control reaister, 8US1, BUS2, and 81JS3 
proqra~ the baud rate generator receive multiplexer. The control 

reaister of the UART is also loaded when U61 is loaded. RUS4 and BUSS, 
in conjunction with the 134 and 2SB Switches, control the PI, S8S, 
WLS2, WLS1, and EPE signal inputs to the UART. 

BAUD RATE GENERATOR. 

The baud rate generator provides the timing for data receotion and con­
trol. It consists of two parts--a standard baud rate generator and a 
custom baud rate generator. 

The standard baud rate generator is composed of three 4-bit binary 
counters (U34, U35, and U36) and associated presetting logic. The 
standard haud rates are derived by dividing the bus System Clock to a 
rate of 16 times the desired baud rate. The standard baurl rates are: 
110 baud (1.76 kHz), 150 baud (2.4 kHz), 300 baud (4.8 k~z), 1200 baud 
(19.2 kHz), 2400 baud (38.4 kHz), 4800 baud (76.8 kHz), and 9600 baud 
(153.6 kHz). The counter preset function is only used when 110 or 
134.5 baud ;s selected. 
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3.4.3 

The select inputs of the receive baud rate mUltiplexer (U27) are driven 
by the control register. The proper X16 clock rate is selected to 
drive the UART receiver. The receive baud rates are selected as fol­
lows: 

CONTROL 
REGISTER 
3 2 1 RECEIVE BAUD RATE 
~------- ---~-~~~~---~-~------------~------------

1 1 1 96UO 

1 1 a 4800 

1 0 1 2400 

1 0 0 1200 

0 1 1 300 

0 1 0 150 ( If 134 Switch Open) 
134.5 (If 134 Switch Closed) 

0 0 1 110 

0 0 0 External Clock ( If CBE Switch Open) 
Custom Baud Rate ( If CBE Switch Closed) 

The custom baud rate generator also consists of three 4-bit binary 
counters (U14, U24, and U25). These counters are programmed with 12 
switches to produce the desired baud rate. The counters qet preset 
when the TC (Pin 15) output of all three counters is true. The TC out­
put of the last counter ;s gated with the bus System Cloc~ to prevent 
glitchinq and routed through a O-type flip-flop to square the signal. 
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3.5 

3.5.1 

3.5.2 

3.6 

3.6.1 

The transmit baud rate multiplexer (U26) is programmed with the split­
rate <SO, ~1, and S2) Switches and selects a frequency to clock the 
UART at the desired baud rate. The transmit baud rates are selected as 
follows: 

S2 S1 SO 
--~ .. ------
SC SC SC 
SO SO SC 
SO SC SO 
SO SC SC 
SC SO SO 
SC SO SC 
SC SC SO 
SO SO SO 

TRANSMIT HANDSHAKE. 

TRANSMIT BAUD RATE 

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

Custom Baud Rate 
41'300 
2400 
1200 

300 
150 

9600 
Selected Receive 

SC = Switch Closed 
SO :: Switch Open 

Baud Rate 

The transmit handshake circuit provides the capability of handshakinq 
transmitted data with an RS232C control line. When the transmit hand­
shake circuit is enabled (THE Switch closed), the device receiving the 
transmission has the capability of siqnalinq a "busy" condition on the 
C8 or S8 control lines and thus temporarily stopping data transmission. 
Transmission is halted by turning off the Transmit Clock (TRC) to the 
UART. 

This circuit is a 2-state, syn~hronous machine that is clocked at 16 
times the transmit baud rate. C8 and S8 must be stable at the middle 
of the last sixteenth of the last stop bit of a character with at least 
150 nanoseconds of setup time. The Off state of CB signals a "busy" 

condition. The On state of S8 signals a "busy" condition unless ISB 
(P2, Pin 10) is grounded, in which case the Off state of S8 signals a 
"busy" condition. If a "busy" signal appears on ca, S8, or both, then 
the transmission will be held off. 

RECEIVE HANDSH~KE. 

The receive handshake circuit provides the capability of handshaking 
received data with an RS232C control line. 
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3.6.2 

3.6.3 

3.7 

3.7.1 

~hen the receive handshake circuit is enabled (RHE Switch closed), CD 
is driven by the DR output of·the UART. when DR is active (a character 
is in the receiver holding register of the UART), CD is turned off. CD 
is turned off at the nominal center of the first stop bit of each re­
ceive character. When the character is reAd by the processor (DR 
cleared), CD is turned on. It should be noted that the m~ndatory dis­
connect feature (ESCf) cannot be used when the receive handshake 
circuit is enabled. 

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

STATUS. 

The status circuit is used to gate RS232C control signal information 
(CF, CB, and S8> and UART status signals (DR, THRE, OE, and PEl to the 
terminal data bus. ~hen the proper address is decoded, this circuit 

gates seven bits of status information onto the data bus while ~EQ is 
low. (Refer to table 6.2 for detailed exolanation of data oit inter­
pretation.) 

3.8 FIRMWARE CONTROL WORD. The firmware control worri circuit consists of 
drivers that gate an 8-bit firmware control word to the terminal data 
bus when enabled by the I/O instruction decoder. when th~ prooer ari­
dress is decoded, Switch FCO through FC7 information is qated onto the 

3.9 

3.9.1 

data bus While REQ is low. A closed switch oroduces a logic 0 on the 
data bus and an open switch generates a logic 1. 

CURRENT lOOP. The current loop circuits (In and Out> provide the caoa­
bility of transmitting and receiving data in a 20-mA de current loop. 
(Refer to figure 4 for current loop configurations.) 

The current loop receiver (In) is enabled when ENCl (P2, Pin 1) is low 
(grounderi). The receiver can be configured as a floatino, passive re­
ceiver or as a non-floating, active receiver. 
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3.9.1.1 In the floating configuration, t~e transmitter sources current. The 
current path is into the CL+ (P2, Pin 4) terminal and out the CL- (P2, 
Pin 5) terminal. When a teletype is the transmitter, the TTY I~ (P2, 
Pin 12) input should be used instead of the CL+ input. In the non­
floatinq configuration, CL+12 (P2, Pin 3) and CL+ are connected, and 
CL- is connected to ground. (A passive transmitter should be used with 
this configuration.) The current path is from +12V into CL+ and out of 
CL- to ground. The transmitter can then short the CL+ anrl CL- term;­
nals and make the oath from +12V to ground directly. 

3.9.1.2 The output current of the 5082-4352 opto-isolator (U11) is converted to 
a voltage ~ith a 2.2~ resistor ana sensed with a 74LS132 (U19). From 
a distortion standpoint, the ideal O-to-20 mA or 20 mA to 0 transition 
sense level is 10 mAe However, noise considerations dictate that some 
hysteresis shoula be incorporated into the desi~n. The current transfer 
ratio of the opto-isolator and the thresholds of the 74LS132 are the 
primary factors in determininq the current thresholds of the receiver. 
The Q-to-20 mA transition is sensed bet~een 8.2 rnA and 13.4 mAe The 
20 mA to 0 transition is sensed between 7.4 rnA and 9.4 mAe There is 
always at least 0.82 mA of hYsteresis in the receiver. 

3.9.1.3 Current flowing in the rece1ver is interpreted as a mark. By grounding 

IN! (P2, Pin 2), current flowing in the receiver can be interpreted as 
a space. 

3.9.2 The current loop transmitter (Out) consists of a 20-mA dc current 
source and a 20-mA de current sink. 

3.9.2.1 The transmitter circuits are switched on and otf to provide a high out­
put ;~pedance 20-mA dc current loop transmitter. The CLA line (P2, Pin 
6) will source 20 mA when on. The current path ;s from the +12V SUDPly 
out the CLA pin, and into the receiver. The return path is ground. 
The CLP line (P2, Pin 7) will sink 20 mA dc when on. The current 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 <referenced to ground) or sink current fro~ +12V to -7.5V (ref­
erenced to ground). 
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3.9.2.2 The first stage of the transmitter consists of an NPN (2N4401) and 8 

PNP (2N4403) transistor Q2 and Q1, respectively. This circuit shifts 
the data from TTL levels to the 12V levels reQuired to turn the 20 ~A 
current controllers on and off. The second stage controls the sourced 
and sunk current when on, and oresents a high impedance to the line 
w~en off. The CLA and CLP output pins are protected with series di­
odes. The outout current is controlled by impressing a constant 
voltage across the O.15K and O.10K resistors that are in series with 
the output. This voltage ;s maintained by the 1.5K, 8.2K, 1.5K voltage 
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. 

3.9.2.3 A mark is transmitted as current in the line. By grounding INO (P2, 
Pin 8), a space can be transmitted as current in the line. 

3.9.3 Current Loop Specific~tions. 

Passive Receiver, Floating 

"'arking Current 
Spacing Current 
Voltage Drop, Marking 

Active Receiver, Non-floating 

Marking Current 
Spacing Current 
Open Circuit Voltage 

Active Transmitter 

~arkina Current Sourced 
Marking Current Sunk 
Soacing Current 
Receiver Voltage 

(receiver sourcing) 
(receiver sinking) 

-

Min 

15.0 
0.0 
1.4 

0.0 
20.0 
1.4 

17.0 
25.0 
0.0 

7.5 
-12.0 

Max ----.. 

25.00 
5.00 
1.80 

10.00 
25.00 
1.80 

25.00 
35.00 

0.01 

12.00 
7.50 

Units -_ .... -

mA 
mA 
volts 

rnA 
mA 
volts 

mA 
rnA 
ITIA 

volts 
volts 
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4.0 ~ODULF ADDRESS STRAPPING. 

The module address is a unioue 4-bit value (2 octal digits) used to 
address ~ particular module on the terminal data bus. The GP Async 
Data Com~ PCA can be straoed to respond to any module address from 00 
17. To cetermine the configuration of the A4, A11, A10, and A9 
Switches, the following is reouired: 

a) Conv~rt the octal address to a binary address as shown below. 

A4 

MOdule Address 12 1 

3 (} 

Switch 
A11 A10 

() 1 

o 1 

A9 

o 

1 

b) Close a switch wherever a "0" aopears in the binary 
mOdule address. 

The data comm ~river uses module address 10 and the RS232C printer 
driver uses module address 12. 



13255 
General Purpose Asynchronous Data Comm Module 

13255-91143125 
APR-20-78 

4.1 CUSTO~ BAUD RATE STRAPPI~G. 

The custom baud rate Qenerator provides a clock that is 16 times the 
desired baud rate. The range of baud rates is from 37.5 to 2400 baud 
(within 1.0 percent). In addition, certain rates from 2400 to 19.2K 
baud are also provided. 

The baud rate switches are confiQured as follows. (The example confiQ­
uration is for 110 baud selection.) 

a) Divide 153600 by the desired baud rate. 

153600/110 = 1396.36 

b) Round the auotient to the nearest integer. 

1396.36 becomes 1396 

c) Subtract one from the rounded auotient. 

1396-1 = 1395 

d) convert the decimal nu~ber to a 12-bit binary number. 

MSB LS8 
S\JITCH B11 810 89 88 87 86 85 84 83 B2 81 80 

1395 o 101 0 1 1 100 1 1 

e') Close a switch in every position that has A "1". The 
remaining switches are left open. 

f) To calculate the actual generated baud rate, divide 
153600 by the result of step b, above. 

153600/1396 = 110.03 

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

To clock the receive half of the UART with a custom baud rate, the CBE 
Switch must be closed and bits, 1, 2, and 3 of the control register 
must be "0" (External Clock). 
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4.2 SPLIT RAUD RATE STRAPPING. 

Baud rate selection is controlled by bits 1, 2, and 3 of the control 
register and the SO-S2 S\lltitches. Bits 1 , 2, and 3 of the control reg-
ister, in conjunction with the 134 and CBE switches, determine the re-
ceive baud rate. If the SO-S2 Switches are all open the transmit baud 
rate will always be eQual to the receive baud rate. The following 
chart shows the ava; lable solit rates and corresponding switch confiqu-
rations. 

TRANSMIT BAUD RATE 

C 
U 1 
S 1 2 4 9 3 B B B 

E T 1 1 3 2 4 8 6 4 I I I 
X 0 1 5 0 a 0 0 0 T T T 
T M 0 0 0 0 0 0 0 5 3 2 1 

EXT X X X )( X X X X )( 0 U 0 

CUSTOM X X )( X X X X () (I 0 CBE Switch 
Closed 

B 110 X X 0 0 1 
R A 150 X X X )( X X X (j 1 0 
E U 300 X )( X X X X X 0 1 1 
C D 1200 X )( X X X X X 1 0 0 
E 2400 X X )( X X X )( 1 0 1 
I R 4800 X X X X X X X 1 1 0 
V A 9600 X X X X X X X 1 1 1 
E T 134.5 X X 0 1 0 134 Switch 

E Closed 
S2 SO SC SO SC SC SO so SO SC SO 
S1 SO SC so SO so SC SC SO SC SO 
SO SO SC SO SC so SC SO SC SO SO 

X = Available SpLit Rate 
SC = Switch Closed 
SO = Switch Ooen 

Note: a) If all SO-S2 Switches are open, the transmit baud 
rate will equal the receive baud rate. 

b) The 134 Switch must be closed to get 134.5 baud. 
c) The CBE Switch must be closed to get a custom baud 

rate. 
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