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INTRODUCTION,

The General Purpose Asynchronous Data Communijcations Modyle provides a
ageneral purpose EIA RS232C or 20 mA dc current loop Link from the ter=
minal to an external device. The GP Async Data Comm PCA transmits and
receives bit serial data to anc from the external ocevice throuah an
interface cable assembly, provides parallel-to=~serial and serial~-to~-
parallel conversions, and transmits and receives bit parallel data to
and from the terminal throuoh the Backplane Assembly (data bus).

OPERATING PARAMETERS.
A summary of operating parameters for the GP Async Data Comm Module 1is

contained in tables 1.V throuagh 6.5.

Table 1.0 Physical Parameters

e R R T I N IR S I N T S T S S S S S S T ST S ST TS T S S S TR N N R T S RS T S S S S S S T ST ST IS S ST N TR ST ESmoETDTDZ=====

-

(2640-6

| ] Size (L x W x D) | weight |

> | nNomenclature | +/=0.100 Inches | (Pounds))

| | i
| | |
| | |
| | ]
| | |
0143 | GP Async Data Comm PCA | 12.9 x 440 x 0.6 | 0«50
| | |
| | J
| | |
| | |
| | |
| | |

Number of Backplane Slots Reqguired: 1
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Table 2.0 PReliability and Environmental Information

EFnvironmental: ( X ) HP Class B ( ) Other:

Restrictions: Type tested at product level

| i
| Failure Rate: 1.502 (percent per 1000 hours) |
| |

Table 3.0 Power Supply and Clock Reguirements = Measured
(At +/=5% Unless Otherwise Specified)

+12 Volt Supply -42 Volt Supply

| | |
I | |
i | !
| & 300 maA A 40 mA | @ 20 mA 2 mA !
| | |
| | !

NOT APPLICABLE
|====== -+ -4 3 32 i F E t 2 T 22 i X232 it L 1 ’ I I I T N T ST T T I I N TS N TSR N NS EmESEETE=E=Z=Z=E=T ‘
| | |
| 115 volts ac i 220 volts ac |
| | I
i ) A | ) A [
| | I
l | [

NOT APPLICABLE NOT APPLICABLE
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Table 4.

S o - w mm e M W M m e em e mY e e e W

N I I T I T R RSN SRS S S S S SRS EEEREE S

| PCA |
| Dpesianation |

=SSz =S=s=

A11,A10,A9,A4 Module Aadre

FCO thru FC7 Firmware Con
BE Custom Baud
Closea

Open
RO thru B11 Custom Raua

Split Raud R

134 134.5 Baud

Closed

Open

| 2S8 Two Stop BRIt

Closed

]
i
|
|
|
[
|
|
|
[
|
|
I
|
|
]
|
$0,S1,52 |
|
|
|
|
]
i
|
I
|
|
| Open
|
|
l
i

it S 2§ J R S § F S 22
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) Switch Defipitions
::::::::=z=======:========:==:t=================

Function |

==z ===E=

ss Selection (see section 4.0)

Function depends on
tirmware application

trol Word

Rate Enable

~ The custom baud rate generator is
enabled when the baur rate switch
ig in the EXT positicn

The custom baud rate generator
disabled

is

!
iy o

kate Selection (see section 1)

(see section 4,2)

ate Selection

6=bit data
is in

Enable 134.5 baud and
word when baud rate switch
150 position

Disable 134.5 paud

s
- Transmit and receive data with two
stop bits at all baud rates
Transmit and receive data with one
stop bit at all baud rates except

110 (two stop bits)

P e T T T T T T T - %
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Table 4
s+ 2 2+ £+ s 3 F 22 R ¢ 32 3 & X 2]
| PCA | Function |
| Designation | |

0 Switch Definitions (Cont'd.)

2SS 22 At 2t 2t 2t 2 2 2 2 2t 2 23+ 2 2 2 2 P 2 S 2 2 2 S R L 2 22 £

Closed =~ Direct interrupts to ATN2 instead of ATN
and enable interrupt poll response on BUS6

Open - Direct interrupts to ATN and inhibit
interrupt poll responses

| | |
| | |
] NOSR [ Inhibit Secondary Channel Carrier Detect |
| | Closed = Inhibit RS232 Line S8 |
| | Open - No effect |
| | |
| THE | Transmit Handshake Enable j
I i Closed = Enable transmit handshake circuit |
| | Open - Disable transmit handshake circuit !
| | |
| RHE J Receive Handshake Enable ]
| | Closed = Enable receive handshake circuit |
| ] Open - Disable receive handshake circuit |
| | |
| i —— |
| IAT | Inhibit ATN ,
{ | Closed = Disable Data Comm Interrupt from this modulel
| | Open = Enable Data Comm Interrupt from this module |
| | |
| | o e i
| ATNZ2 | Enable ATNZ2 |
| | |
| | |
| | |
| | |
| i |
| | |
I | |
| | |
| | |



13255

General

and

Connector

-10
-11
-12
-13
-14
-15

=16

Pin
through
Pin

=21

Pin NO.

-17

=20

TSI SENSSRSERRERXT

GND

SYS CLK

-L2v

ADDRO

ADDRY

ADDR10

s s

ADDR11

[

(SRR

Purpose Asynchronous bata Comm Module

Connector Information

e L P T e P T P T T ¥ 3 T X 5 F ¥
Pttt 2t T 2 T 2 e e

e P T T T T T+ T 11

+5% Volt Power Supply

Ground Common Return (Power and Signal)

4e915

-12 Volt Power

nNnegative
Not Used
Negative
feqative
Negative
Negative

Negative

Not Used

Negative
negative

Negative

hot Used

Neaative

Grouna Common Return (Power and Signal)

Trues,

Trues,

True.,

Trues

Truer

True,

True,

Truer

Truer

True.

MHz System Clock

Supply

Address

Address
Ardress
Address
Address

Address

Address
Address

Address

Input Output/Memory

13255=91143/06
Rev APR=20=-78

Bit 10

Bit 11

e e e e
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Table 5.0 Connector Information (Cont'd.)

P A Xk - A e 2 S-S 2 A2 -2 4 A At Rttt

| Connector | Signal ] Sianal |
| and Pin MNo, | Name | Description j
| =s====c=zcszzcr [T SE RS SCS SN EET [T S S E S ESS IS SSESISSSSISSSESEEzSs==sx|
| P1, Pin A | GMND ! Ground Common Return (Power and Sianal) )
| | | ]
| -8B | | Not Used |
| | | |
| -C | +12V ] |
| | | |
| -0 | PWR ON ] System Power On |
| | | |
| -E BUSO ] Negative True, Data Rus B8it 0 [
| | | |
| -F | BUS1 | Neagative True, Data Bus Rit 1 |
| | — | |
| -H | BUSZ2 I Negative True, Data Bus Bit 2 |
| | — | |
| -J | BUS3 | Negative True, Data Bus Bit 3 |
] | — | !
i -K EUS4 | Negative True, Cata Bus Rit 4 |
| | — | |
| -L | BUSS | Neaative True, Data Rus Rit 5 ]
| | N | !
| -M BUS6 | Megative True, Data Bus Bit 6 i
| | —— | I
} -N | BUSY i Negative True, Data Rus Bit 7 i
| | ———— | |
| -p | WRITE | Neaative True, Write/kead Type Cycle |
] | I |
| -R I} |
| ! Iy Not Used |
| -S| I 2 ]
| | | |
| -T | PRIOR IN | Bus Controller Priority In i
| | | |
| -1J | PRIOR OUT ] Riys Controller Priority Out |
| | | |
| -V 1> |
| | 1> t
| -W | 1> Not used i
| i 1) ]
I -X 1> i
| [ —_— | ]
| -y | REQ ] Negative True, Request (Bus Data i
| ] | Currently Vvalid) i
I -7 | ATN | |

T N I M M M UM awm v s T e e e mm e e o S AR e s M S e S s mm T M W e S ME MR S i TR R NN W e Wm wr G me T M e e M MR SR G M e T mm M o m T TN mw WR T T Sw M e e e m w me w
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Table 5.1 Connector Information

rtn o o ey e = - e - S e mm e My et M - b e i T Gae W T A W e S M re M e w T e wm e e T e e m T wm MM T M - M M T e N W % UW TN e WM We Sm ST T MR I T T
e et o R SR S S R S S RS A R

| Connector | Sianal | Sianal |
| and Pin No. | Name | bescrintion |

| | ]

| | |

fi P2, Pin 1 | ENCL ] Negative True, Current LOOD Enaple |
f | —— ! |
1 -2 | INT | Negative True, Invert Current Loop |
| } | Received Data |
i | i |
[ - 3 | cL+12 | Power Source for Current Loon |
| | | Active Receiver |
| | | |
| - 4 | CL+ | Current Loop Receiver Positive Input |
! | ] |
| -5 | cL- | Current Loon Receiver Neaative Input |
1 | | |
i - 6 | CLA | Current Loop Transmitter Current |
i ] | Sourcina Terminal |
i | | |
[ - 7 ] CLP | Current Loop Transmitter Current |
! ] | Sinkina Terminal ]
] | S I |
| - R | INO | Negative True, Invert Current Loop |
I ] | Transmitted Data |
J | | |
| - 9 | POM | Power On Clear |
J | — ! |
| -10 | ISR | Neaative Truesr, Invert the Sense of SB |
i | | |
; -11 [ XECL | Proacrammable Control Sianal |
} | | i
} -12 | TTYIN | Teletype Current Loop Receiver Input |
i | ] |
| =13 | +5Vv | +5 volt Supprly |
] | | |
i =14 | | Not Used i
5 I | ]
-15 | TEST | 9650 Test Point |

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

| Connector | Signal | Sianal |
| and Pin No. | Name | Description |

: P2, Pin A : AA : Frame Ground :
: =B : RA : Transmitted Data Out :
: ~-C : BR : Received Data In :
: -D : CA : Recuest to Send :
: -t : cB ; Clear to Send :
: -F : cC : Data Set PReady :
: -H : GND : Sianal Ground (AB) :
: -J : CF : Carrier Received :
: -K : X8 0oUT : Clock of 8 X the Transmit Baud Rate :
: =-L : X16 0oUT : Clock of 16 X the Transmit Baud Rate :
: -M : SCA : Secondary Channel Request To Send :
: -N : SCF : Secondary Channel Carrier Detect :
: -pP : () : Data Terminal Ready :
: -R : CH : Rate Select :
: -S : X16 1IN : Clock of 16 X the Receive Raud Rate :
I ] | i

T o D T L T T T T N T N e T N N N T D 0 N T T S S TT o mm e m o mm M Sm e o m R e S R M S M MS s v T e M S S e M S e S e W W Wy v M= M e am ew G -
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Table 6.0 Module Bus Pin Assianments

| Function | | Bus |
{ Performed: Cutput Data Character for Transmission I value | Signal |
| |=======|=====::==:=:|
I | X ] ADOR 15 |
| Poll Rit: Not Apolicable i X | ADDR 14 |
I ] X | ADDR 13 |
| Moduyle Address: (ADDR 11,1U,9,4) = (811,810 ,A9,A4) | X J ADDR 17 |
| Switch Selectable (Q:01) = Data Comm | A11 | ApDR 11 |
} (0101) = Printer | ATO | ADDR 10 |
i I A9 | ADDR O |
f Function Specifier: ADDR 5 = 1 | X | ADDR & |
i ADDR & = 1 { X | ADDR 7 |
i | 1 | ADDR () |
i 1 1 ! ADOR S |
i ] AL | ADDR 4 |
i | X | ADDR 3 |
i | X 1 ADDR 2 |
{ Data Rus Ait Interoretation: | X l ADDR 1 |
i | X | ADDR Q0 |
i R? Data Qutput Byt ¢ |======s|=======z====|
! | B7 ] BUS 7 |
i I B6 ! BUS & |
i | 8BS ] 5US S |
i R6 Pata Output bit 6 | B4 | BYUS 4 [
] I B3 | BuUS 3 |
] } R2 | BUS 2 |
] | B81 | RUS 1 |
] BS Data Output Bit 5 | 80 | bUS O |
i |=======ss=ss=szs=====|
] {1=Loaical 1=Rus Low |
] l0=tLogical 0O=Bus High|
i B4 Pata Cutput Bit & ¥=pon't Care !
1 TSRS mZsssssIZzEsSEEEx|
L |
i i
; B3 Pata Output Bit 3 |
i
] |
j |
] B? Data Qutput Bit ¢ |
j |
‘ |
| |
| 81 Data Cutput Bit 1 |
\ |
i |
| I

|

5 BO Data Output Bit 0



13255

General Purpose Asynchronous Data Comm Module

Functi

Poll B

Module

B7

86

BS

B4

B3

¥4

B1

80

LR P S 2 s T T P T 2T

Performed:

on

ite

Address:

Switch Selectable

Function Specifier:

Switch FC7
0 = Switch
1 = Switch
Switch FCé6
0 = Switch
1 = Switch
Switch FCS
0 = Switch
1 = Switch
Switch FC4
0 = Switch
1 = Switch
Switch FC3
0 = Switch
1 = Switch
Switch FC2
0 = Switeh
1 = Switch
Switch FC1
0 = Switch
1 = Switch
Switch FCO
U = Switch
1 = Switch

Not Applicable

CADDPR 11,10,9+,4)
(0001
(0101)

Closed
Open

Closed
Open

Closed
Open

Closed
Open

Closed
Open

Closed
Open

Closed
Open

Closed
Open

ADDR 5
ADDR 6

o e o
SES=ZSE=SE=

Read Firmware Control
(FC Switches)

0
1

Pata Bus Bit Interpretation:

13255=91143/11

l1=Logical 1=Bus Low

l0=Logic

al

0=Bus High

T Y e e e e A e T e e e e e wm  ww
e - X

Rev APR=20=78
Module Bus Pin Assignments

e L i e T
| | Bus |

Wword I Value | Signal |
|======z|====2===3===% |

i X | ADDR 15 |

| X | ADDR 14 |

| X | ADDR 13 |

= (A11,210,A9,A4) | X | ADDR 12 |
= Data Comm I A1 | ADDR 11 |
= Printer I A10 | ADDR 10 |
| AQ | ADOR 9 |

| X | ADOR 8 |

I X I ADDR 7 |

| 1 | ADDR 6 |

| 0 | ADDR 5 |

| A4 | ADDR 4 |

| X | RDDR 3 |

| X | ADDR 2 |

{ X | ADDR 1 |

| X | ADDR 0 ]
|=======z|===sz==s=s3=c |

|l 87 | BUS 7 |

i 86 | BUS o6 !

b 85 | BUS 5 |

I B4 | BUS 4 |

I B3 | BUS 3 |

I 82 | BUS 2 |

i B1 | BUS 1 |

I 80 | BUS O I
|========sz==s3====== |
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Table 6.2 Mcaule Bus Pin Assianments

n :::::::::::::::::=::::::==:==::::::::::==========:===z====:== T T e T EESSEESRERSEE
E Function | ] Bus I
| Performed: Input Module Status Byte | value | Signal |
] |====2=== |=SST==STTTF=ES |
} | X | ADDR 15 |
i Poll Bit: Bit 6 (when ATNZ2 switch is closed) | X | ADDR 14 |
! [ X | ADDR 13 |
j Module Address: (ADDR 11,10,9,4) = (A11,A10,89,A4) | X | ADDR 12 ]
] Switch Selectable (0(G01) = Data Comm | A11 | ADDR 11 }
] (0101) = Printer ] A1(Q | ADDR 10 i
i | A9 | ADDR 9 |
| Function Specifier: ADER 5 = 1 | X | ADDR 8 |
! ADDR 6 = (0 | X | ADDR 7 {
| A} = 0 Read Standard Status | 0 | ADDR 6 |
| AG = 1 Reac Alternate Status | 1 | ADDR 5 |
! | A4 | ADDR 4 |
i Data Rus Bit Interpretation: | X | AGDR 3 |
! Alternate status is the same as the | X ] ADDR 2 |
i standard status unless noted otherwise | X | ADDR 1 |
: | AD | ADDR G |
H (Alternate) |====s=ss|ss=s==zz==== |
E 87 Not Used Hh = €C on | B7 | BUS 7 |
} 1 = €CC off [T | BUS 6 |
i | 85 | BUS 5 |
i B6 0 = S8 On | B4 | 8US 4 |
; 1 = S8 Off | B3 | BUS 3 |
i | 82 ] BUS 2 |
; I B1 | BUS 1 |
: a5 0 = CB On | 80 | BUS O |
; 1 = CB 0Oft |===zz====T=S=TTT=ZT
i |1=Logical 1=Bus Low |
i U=Logical O=8Bus Highl|
: K& 0 = CF On | X=Don't Care |
1 = CF Off SEZTISSTSSSIITTTITTTEZ|
i
i
i 33 0 = No Parity Error [
i 1 = Parity Error |
! I
! I
i B2 0 = No Overrun Errcr |
1 = Overrun Error |
|
(Alternate) |
R1 O = Transmit Holdirng Reagister Full (0 = Transmission in |
| 1 = Transmit Holding Register Empty Progress |
| 1 = Transmission Complete |
! |
i 80 0 = Receiver Reqgister Empty i
E 1 = Receiver Register Full |
im . ==2===========2=============8:=—-::3===============3===========================
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Function
Performed:

Poll Bits

B7
B6
B5
B4
B3
Be

B1

I W e e e o U e e e S e W W e G e e e T T S e e M M aw ma e e e ww

Table 6.3

Read Received Data Character

Not Applicable

Module Address:
Switch Selectable

(ADDR 11,10,9,4
0un1
0101

Function Spoecifier:

ADDR 5
ADDR 6

Rata Input Bit 7

Data

Data

Data

Data

Data

Data

Input

Input

Input

Input

Input

Input

Bit

0
¢

Data Bus Bit Interpretation:

(A11,A10,49,
Data Comm
Printer

nouou

- . v e e e .
AR EERIEZEIERSISE

Module Bus Pin Assignments

A4)

|
|
|
| R4
|
|
I
|

l1=Loqgi¢
|U=Loaic
[ X=Don't

13255=-91143%/13
Rev APR=2(=78%

! BUS |
| Signal |

al =3us Low |
al 0=8ys Highl]
Care I
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Table 6.4 Module Rus Pin Assianments
N S Er TSSO ES NI T oIS SC SRS S S SIS ST SIS SRS CSERISSESISEEISSEIZISZIIITITRIIE
i Function | | Bus |
i Performed: Qutput Control Reagister Rits | Value | Signal ]
H |zs=z====|==ss=s=s==x=x|
! | X | ADDR 15 |
| Poll Bit: Not Apclicable | X | ADDR 14 }
i | X | ADDR 13 |
i Module Address: (ADDR 11,1U,9,4) = (A11,A10,89,A4) | X | ADDR 12 {
J Switch Selectable (0U01) = Data Comm | A1 | ADDR 11 |
] (0101) = Printer | A10 i ADDR 10 |
! | A9 ] ADDR 9 |
H Function Specifier: ADDR 5 = () | X ] ADDR 8 |
] ADDR b = 1 | X | ADDR 7 |
! | 1 | ADDR 6 |
i ! 0 | ADDR 5 |
i | A4 | ADDR 4 |
] | X ] ADDR 3 |
| | X | ADDR 2 |
j Data Rus Bit Interpretation: | X | ADDR 1 |
! I X ] ADDR 0 |
i 87 O = CH On jz==sz==z|zs==ss=zz=====|
i 1 = CH Off | R7 | BUS 7 |
i | 86 | AUS 6 |
i | &5 | BUS 5 |
i 86 0 = No Break | R4 | 8US 4 |
! 1 = Rreak | 83 | BUS 4 |
i | 82 | BusS 2 |
f | BR1 | BUS 1 ]
§ 85 ? = Enable Parity | 80 | gUS O |
i 1 = Inhibit Parity |z=====z==z=zzz=z=z=z====
b |I1=Logical 1=Rus Low |
i |0=Logical 0=Bus High]|
| B84 0 = 0dd Parity |X=pon't Care |
| 1 = Even Parity =SEZE=SEITIZTSTITZS=IIITXIS |
| |
J RECEIVE BAUD RATE |
! - e O e |
1 lExt Clk 110 150 300 1200 2400 4800 9600 | |
j '==3:::::::'—'2:::&:23:‘:::2:======================' l
| B3 I 0 0 ¢ 0 1 1 1 1 I |
i | I |
| 82 | 0 0 1 1 0 U 1 1 | |
| | | |
| B1 | 0 1 U 1 0 1 0 1 | |
‘ =========z=======z==:====:=====z===z====::======== '
| |
] 8D 0 = CA on |
| 1 = CA off |
‘..:C:::::=============l=============================883282322=====2=8===============
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|1=Logical 1=Bus Low |
|O=Logical O=Bus Hight
|X=Don't Care ]

Table 6.5 Module Bus Pin Assignments
-t 2+ S X242 2 4+ 3 3 S 3 4SS S 42 S S F RIS A S+ A NS SRS SIS SRS SEEEL SIS SIS EESELES X
| Function | | Bus |
i Performed: 1Input instruction to Set/Reset Data | value | Signal |
| Terminal Ready (CD) and Set/Reset |=======z|=ss=====s====5|
| External Control signal (XECL) | X | ADDR 15 |
| | X ] ADDR 14 |
| Poll Bit: Not Applicable | X | ADDR 13
| | X | ADDR 12 |
| Module Address: (ADDR 11,10,9,4) = (A11,A10,A9,A4) | A11 ADOR 11 |
| Switch Selectable (0G01) = Data Comm | A10 ) ADDR 10 |
| (0101) = Printer | A9 ] ADDR 9 |
| ] X i ADDR 8 |
) Function Specifier: ADDR 5 = 1 | X | ADDR 7 |
| ADDR 6 = 1 | 1 | ADDR Lo} |
| A2 = 0, XECL = Low | 1 | ADDR S |
| A2 = 1, XECL = High | Ab i ADDR 4 |
| | A3 | ADDR 3 |
| A3 = 0, CD On | A2 | ADDR 2 |
| A3 = 1, CD OfFf | X | ADDR 1 |
i ] X | ADDR 0 |
| |=======|============|
| Data Bus Rit Interpretation: Mot Applicable | B7 | BUS 7 ]
| | B86 | BUS & }
i | BS | BUS 5 i
i ] B4 | BUS 4 {
| | B3 | BUS 3 i
{ | Rr2 { KUS 2 i
i | B1 | BUS 1 |
| | B0 ] BUS ( ]
|
H
|
}
|
|
|
|
|
|
|
]
i
]
|
|
|
!
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5.0 FUNCTIONAL DESCFKFIPTION, Refer to the block diagram (fiqure 1),
schematic diagram (fiqure 2), component location diagram (figure 3).,
current Loop confiaqurations (fiagure 4), and parts lList (02640-60143)
Located in the appendixe.
The functional description of this module is detailed in blocks as
shown on the block diagram.

3a UART. The UART 1is 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 transmitted
serial characters can be programmed. (For details of the UART, consult
Wwestern Digital's TR16028 specification sheeta)

3a1.1 Transmitted and received characters can have 6, 7, or 8 data bits
(excludina parity). All c¢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
words can have even or odd parity. Eiaht=bit data words have no
paritye

3a1.2 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, ana one stop bit
are selected.

3.2 I/0 INSTRUCTION DECODER.

L | The I/0 instruction decoder is a8 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 composea of four exclusive OR gates which can be
programmed Wwith switches. When the proper module address is present on
ADDR11, ADDR10, ADDR9, and ADDR4, an enable signal is provided to the
3=to=8 decoder.
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3.2.3

The 3=to=8 decoder provides control sianals to the other functional

blocks. Address lines ADDRO, ADDRZ2, ANODR3, ADDRS5, ADDR&, and WRITE and
1/0 are decoded and strobed by REQ to realize control pulses. The fol-
lowing control signals are activated as shown whenever the proper
module address is selected.

1/0 WRITE ADDR(C ADDRZ2 ADDR3 ADDRS ADDR6 REQ

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

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

0 1 X X X 1 n 3 Gate firmware
control word onto
data busa.

0 1 1 X X ] 1 0 Gate status word
onto data busae

0 1 0 X X 0 1 ) Gate modified status
word onto data buse.

0 1 X X X 1 1 () Gate received data
from UART to data
bus. Reset UART's
Data Ready flip=-flop

0 1 X 0 X 0 0 + Set XECL hiagh
0 1 X 1 X 0 0 + Set XECL low
Q 1 X X n 0 0 + Turn CD off
0 1 X X 1 0 0 + Turn CD on

X = Don't Care

+
#

Risina Edge

The instruction decoder also recognizes interrupt pollsa If the ATNZ
switch is closeds, an interrupt is active, and the processor does a3 read

D

with POLL lows and Bit 6 on the data bus will be obulled low.
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CONTROL REGISTER,

The control reaister is a 6=hit latch that contains the control state
of the PCA. The control bhits set the parity, baud rater, and RS232C
control signalse.

The register is composed of six D=type flip=flops (U&1). Data 1is
latched in this reaister from the data bus. The recgister's output
controls the RSZ32C control Lines and proarams the UART and baud rate
generator. When latched in the control reaister, EUS1, BUS2, and &lS3
proaram the baud rate generator receive mMultiplexer. The control

n———— e o

reqister of the UARYT is also loadec when Ué1 is loaded. BUS4 and BUSS,
in conjunction with the 134 and 2SR Switches, control the PI, $S8S.,
WLS?2, WLS1, and EPE signal inputs to the UART,

RAUID RATE GENERATOP.

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 aqgenerator is composed of three 4=bit binary
counters (U334, U35, and U36) and associated presettina loaic. The
standard baud rates are derived by dividing the bus System Clock to a
rate of 16 times the desired baud rate. The standard baud rates are:
110 baud (1.76 kHz), 150 baud (2.4 kHz), 300 baud (4.8 kHz), 1200 bauag
(19.2 kH2z), 2400 baud (38.4 kHz), 4800 baud (76.8 kkHz), 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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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

17 1 1 9600

1 1 0 4800

1 0 1 2400

10 0 1200

o 1 1 300

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

0 0 1 110

o 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 (U114, U24, and U25). These counters are proarammed with 12
switches to produce the desired baud rate. The counters aet preset
when the TC (Pin 15) output of all three counters is true. The TC out=
put of the last counter is gated with the bus System Clock to prevent
glitching and routed through a D=type flip=flop to sguare the signala.
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The transmit baud rate multiplexer (U26) is programmed with the split=
rate (SO, S1, and S$2) Switches and selects a frequency to clock the
UART at the desired baug rate. The transmit baud rates are selected as

follows:
S? S1 SO TRANSMIT BAUD RATE
SC SC SC Custom Raud Rate
S0 SG  SC 4360
SO0 SC So¢ 2400
S0 SC S¢C 1200
SC SC SO 200
SC SU S¢ 150
SC SC SO 9600
S0 SO SO Selected Receive Baud Rate
SC = Switch Closed
SO0 = Switch Open
3.5 TRANSMIT HANDSHAKE.
3.5.1 The transmit handshake circuit provides the capability of handshaking

transmitted data with an RS$232C control Lline«. When the transmit hang-
shake circuit is enapled (THE Switch closed), the device receiving the
transmission has the capability of signaling a "busy" condition on the
CB or $B control lines and thus temporarily stopping data transmission.
Transmission is halted by turning off the Transmit Clock (TRC) to the
UART .

3.5.2 This circuit is a 2=state, synchronous machine that is clocked at 16
times the transmit baud rate. (B and SB must be stable at the middle
of the last sixteenth of the lLast stop bit of a character with at Lleast
150 nanoseconds of setup time. The Off state of CB signals a "busy"
condition. The On state of SB signals a "busy" condition unless ISR
(P2, Pin 10) is qrounded, in which case the 0ff state of SB signals a
"busy" condition., If a "busy" signal appears on CE, SB, or both, then
the transmission will be held off.

B RECEIVE HANDSHAKE

Fabel The receive handshake circuit provides the capability of handshakina
received data with an RS232C control line.
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When 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 mandatory dis=—
connect feature (ESCt) cannot be used when the receive hanashake
circuit is enabled.

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

STATUS.

The status circuit is used to gate RS$S232C control signal information
(CF, CB, and S$B) and UART status signals (DR, THRE, OF, and PE) to the
terminal data bus. when the proper address is decodeds, this circuit
gates seven bits of status information onto the data bus while REQ is
low. (Refer to table 6.2 for detailed explanation of data bpit inter-
pretation.)

FIRMWARE CONTROL WORD., The firmware control word circuit consists of

drivers that gate an 8=-bit firmware control word to the terminal data

bus when enabled by the I/0 instruction decoder. when the proper ad=-

dress is decoded, Switch FCO through FC7 information is gated onto the
data bus while REQ is low. A closed switch produces 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 capa-
bility of transmittinag and receiving data in a 2{U=mA dc current loop.
(Refer to tigure 4 for current loop configurations,)

The current Loop receiver (In) is enabled when ENCL (P2, Pin 1) is low
(grounded). The receiver can be configurec as a floatino, passive re-
ceiver or as a non=floating, active receiver.
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3.9.11

3.9.1.2

3.9.1.3

In the floatina confiquration, the transmitter sources current, The
current path is into the CL+ (P2, Pir 4) terminal and out the CL= (P2,
Pin S5) terminal. When a teletype is the transmitter, the TTY IN (P2,
Pin 12) input should be useo instead of tne CL+ input. In the non-
floatina configuration, CL+12 (P2, Pin 3) and CL+ are connectedr and
CL=- is connected to ground, (A passive transmitter should be used with
this configuration.) The current patn is from +12V into CL+ and out of
CL- to ground. The transmitter can then short the CL+ and CL= termi-
nals and make the path from +12V to ground directly.

The output current ct the 508¢2=4552 opto-isolator (UJ11) is converted to
a voltage with a 2.2k resistor ana sensed with a 74LS152 (U19), Ffrom

a distortion standpoints, the ideal O=to=20 mA or 20 mA to U transition
sense level is 10 mA., However, noise considerations dictate that some
hysteres3is shoula be incorporated into the desian. The current transfer
ratio of the opto~isolatcr and the thresholds of the 7415132 are the
primary factors in cdetermining the current thresholds of the receivere.
The O=to=20 mA transition is sensed between 3.2 mA and 13.4 mA., The

20 mA to O transition 1s sensed pDetween 7.4 mA and 9.4 mA, There is
always at least 0.82 mA of hysteresis in the receiver,

Current flowing in the receiver is interpreted as a mark., By arounding
INI (P2, Pin 2), current flowing in the receiver can be interpreted as
a4 space.

The current loop transmitter (Out) consists of a 20=~mA dc current
source and a 20=mA dc current sink,

The transmitter circuits are switched on and otf to provide a high out-
put irpedance 20=mA dc current loop transmitter. The CLA line (P2, Pin
4) will source 20 mA when on. The current path is from the +12V supply
out the CLA pin, and into the receiver. The return path is ground.

The CLP Ltine (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 grourde This transmitter will source current into +7.5V
to =12V (referencea to ground) or sink current from +12V to =7.5V (ref-
erenced to ground).
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The first stage of the transmitter consists of an NPN (2N4401) and a
PNP (2N4403) transistor Q2 and Q1, respectively. This circuit shifts
the data from TTL levels to the 12V levels required to turn the 20 mA
current controllers on and off. The second stage controls the sourced
and sunk current when on, and presents a hiah impedance to the line
when off. The CLA and CLP output pins are protected with series di-
odes. The output current is controlled by impressing a constant
voltage across the 0.15Kk and 0.10K resistors that are in series with
the output. This voltage is maintained by the 1.5k, 8.2K, 1.5k voltaage
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 chanaes.

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

Current Loop Specifications.

Min Max Units
Passive Receiver, Floating
Marking Current 15.0 25.00 mA
Spacing Current 0.0 5.00 mA
Voltage Drops, Marking 1Tate 1.80 volts

Active Receiver, Non=floating
Marking Current 0.0 10,00 mA
Spacina Current 20.0 25.00 mAa
Open Circuit Voltage Tab 1.80 volts

Active Transmitter

Markino Current Sourced 17.0 25.00 mA
Marking Current Sunk 25.0 35.00 mA
Spacing Current 0.0 0a01 mA

Receijver Voltaage
(receiver sourcing) - 7.5 12.00 volts
(receiver sinkinag) -12.0 7.50 volts
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4.0 MODULFE ADDRESS STRAPPING.
The module address is a unicue 4=bit value (2 octal digits) used to
address a2 particular module or the terminal data bus. The GP Async
Data Comm PCA can be straned to respond to any module address from (O

17. To determine the configuration of the A4, A11, A10, and A9
Switches, the following is recuired:

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

Switch
AL A1 A10 A9

Mocdule Address 1¢ 1 0 1 0

3 ¢ 0 1 1

b) Close a switch wherever a "0" appears in the binary
mocule address.

The data comm driver uses module address 10 and the RS232C printer
driver uses module address 12.
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4o CUSTOM BAUD RATE STRAPPING.
The custom baud rate qgenerator 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 configured as follows. (The example config-
uration is for 110 baud selection.)

a) Pivide 153600 by the desired baud rate.
153600/110 = 1396.36
b) Round the aquotient to the nearest integer.
1396.36 becomes 1396
¢) Subtract one from the rounded cuotient.
1396-1 = 1395
d) Convert the decimal number to a 12-bit binary number.

MSB LS8
SWITCH 811 R10 B9 B8 RB7 B6 FE5 B4 g3 B2 BT BO

1395 0 1 0 1 0 1 1 1 O 0 1 1

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

f) To calculate the actual qenerated 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 ana bits, 1, 2, and 3 of the control register
nust be 0" (External Clock).



13255 13255=91143/26
General Purpose Asynchronous Data Comm Module Pev APR=20-78

hae SPLIT BAUD RATE STRAPPING.

Baud rate selection is controlled by bits 1, 2, and 3 of the control
register and the S(0=S2 Switches. Bits 1, 2, and 3 of the control reg=-
ister, in conjunction with the 134 and CRE switches, determine the re-
ceive baud rate. If the SU=S2 Switches are all open the transmit baud
rate will always be equal to the receive baud rate. The following
chart shows the available split rates and corresponding switch configu~-

rationse.
TRANSMIT BAUD RATE
C
U 1
S 12 4 9 3 B3 RrB
E T 1 1 3 2 4 8 6 4 111
X 0 1 5 0 0 0 Q0 0 - TT1TT7
T M 0O 0 0O O 0 U 5 321
EXT X X X X X X X X X G 0 0
CUSTOM X X X X X X X 0 0 CBE Switch
Closed
R 110 X X 00 1
R A 150 X X X X X X X G 1 0
E U 300 X X X X X X X 011
C D 1200 X X X X X X X 100
E 2400 X X X X X X X 101
I R 480N X X X X X X X 110
v A 9600 X X X X X X X 1711
E T 134,.5 X X 010 134 Switch
£ Closed

§2 SO SC SO SC SC SO SO SO SC SO
$S1 SO SC SO SO SO SC SC SO SC SO
SO SO0 SC SO SC SO SC SO SC SO SO

X = Availahle Split Rate
SC = Switch Closed
SO = Switch Open

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.
¢) The CRE Switch must be closed to get a custom baud
rate,
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Replaceable Parts

ce HP Part |c Lo Mfr
Refgren A 5| Qty Description d Mfr Part Number
Designation Number Code
yet 1R2y=1217 4 IC MUXR/DATA=SEL TTL LS BeTU=i=lINE 01295 SNTULSISIN
ueh 1R2Gm1281 2 1 IC DCDR TTL LS 2=T0=4<LINE DUAL 2-NP 01299 SNTULSI3N
ue9 LR20=1210 7 1 IC GATE TTL LS AND=OR=INV DUAL 2=INP 01295 SN74LSSIN
U3l 18e0=1209 4 IC BFR TTL LS NAND QUAD 2«INP 01295 SN74LS I8N
e 1820=1209 4 IC BFR TTL LS NAND QUAL 2=InP V1298 SN74LSIBN
Uil 1R20e1209 4 I1C BFR TTL LS MAND WUAD 2«InP 01295 SNT4LS3IBN
u3s 1820=1430 3 IC CNTR TTL LY BIN SYNLHKU POS=EDGE=TRIG 01295 SNT4LstelAN
uis 1R2n=1430 3 IC CNTR TTL LS HIN SYNLHKQ POS=EDGE=TRIG 01295 SNTULS161AN
yie 1AZ20=1430 3 IC CNTR TTL LS BIN SYNCHRO POS=EDGESTRIG 01295 SN74LS161AN
a7 1heuw1199 1 4 IC INV TTL LS HEX teINP 01298 SNT4LSO4N
u3f 1R2nettte 8 IC FF YTL LS DeTYPE POS-EDGE=TRIG 01295 SNTULBT4N
J39 tR2y«t211 8 1 IC GATE TTL LS EXCL=OK QUAD 2=INP 01295 SNT4LSBEN
Uit 1820-1219 o 1 IC UAKT PMOS 52840 TR1b028
Uds 1820=1199 1 IC INV TTL LS HEX 1eINP 01295 SNT4LSOUN
uyd 182y=1197 9 IC GATE TTL LS NAND QUAD 2=INP 01295 SNTUALSOUN
uas 1R2ne1201 6 2 IC GATE TTL LS AND QUAL 2eINP 0129% SN74L8UBN
Udo 182umw1216 3 1 IC DCDR TTL LS 3=70=B8ulLINE 3alNP 0129% SN74LS8138N
uaz 1820«1208 3 1 IC GATE TTL LS OR QUAD 2«INP 01295 SNT74L832N
yas tHen=1412 a IC FF TTL LS DeTYPE PQS$=tDGE=TRIG 01295 SNTULSTAN
a9 1R20=1201 o IC GATE TTL LS aND QUAD 2eINP v129s SNT4LSOBN
uel 182y=1196 A 1 IC FF TTL LS DeTYPE POS=EDGETRIG COM 0129% SNT4LSLTUN
use 1820=1199 1 IC INV TTL LS HEX 1=INP 0129% SNT74LS04N
Und 1820=1199 1 IC INV TTL LS HEX 1=INP 01295 SNT74LSUUN
uel 18201209 4 1C HFR TTL LS NAND QUAD 2«INP 01298 SNTULSIBN
JoH 1R2Gwt206 1 1 IC GATE TTL LS NOR TPL 3=INP 01295 SNTULS2TN
Jila 1R2N=1416 S 1 IC SCHMITTETRIG TTL L8 Inv HEX 1=INP 01298 SNTULS14N
Jit 1820=05%09 5 2 IC DRVR DTL LINE DRVR GJAD 04713 mMC1a88L
Lo 1820%0990 8 2 IC RCYR OTL NAND LINE G JAD 04713 MC{uB9AL
Ji1y 1R20=1074 1 1 IC ORYR TTL NOR QUAD 2eINP 01295 SN74128N
Jaty 1820-0509 S I1C DRYR DTL LINE DRYR WJAD 04713 MCraB8L
Jsio 1821209990 8 IC RCVR DTL NAND LINE wuAD 04713 MCIuB9AL
dely 1990=0544 7 1 GPTO=ISOLATOR LED=PDIU/XSTR IF®SoMA=MAX 28480 S0B2=4352
xud1 1200=0552 4 1 SOCKET=1C 40~CONT DIP=SLUR 28480 1200=055%2
MISCELLANEUUS PARTS

1200=0185 9 2 INSULATUR«XSTR NYLON 28480 12000185

31012094 5 2 SwlTCHeRKR DIP«RKR=ASSY 8a1A ,05A 30vDC 28480 3101=2094

Jtutle219e L} 2 SWITCHeRKR DIFPwpKR=AZSY LO=1A ,0SA 30y0C 28489 3101=2102

31310392 S 2 COVER«RUCKER ASSEMBLY 0,922 In LGy 0,422 28u8o 3131=0392

31310397 [ 2 COVER=ROCKER ASSEMBLY 1,122 IN LGJ 0,422 28480 3131-0397




Replaceable Parts

s fr

Reference HP Part |c| o Description g" " Mfr Part Number
Designation Number |O ode

02640e00143 | 2 1 GP ASYMCHRONOYS NATA CUMWUMICATIONS A8SY 28480 0264U=buldd

UATE CODEY DetBile=dl

Ci Ulooe205% 9 7 CAPACITURSFXD _0jUF ¢Bu=2u% 19uvLC CER 28480 Gloue209%
[oF) N1bne205% 9 CAPACITURSFXD ,0t1uF +80«20% 100vDC CeR 2848y V160=2055
cy U18(w0393 ] 1 CAPACITURSFXD 39uF+=10% 10VDC TA 56289 150039ex%01 082
Cu 01662055 9 CAPACITUR=FXD ,01UF +80=20% 10o0vDC CER 28480 0160=2055
[ D150=0t21 S 2 CAPACITURSFX0 ,1uF +80«20% S0yDC CER 28484 0150=utel
Co 016)=2055 9 CAPACITURSFXD ,01UF #8u=2ux 100vDL CER 28480 D160=205%
c7 U150t 5 CAPACITURFXD ,1UF +80=20% S0VDC CER 28480 U150=012t
[} 01602055 9 CAPACITURSFXD ,0lUF +R0wg0X 100VDC CER 28480 0160e205%5
c9 Vlop=2204 0 1 CAPACITUR=FXD 100PF +w5% 3C0VDC MICA 28480 Ulb0=2204
c1o 0160=3456 6 1 CAPACITOR=FXD 1000PF +=10% 1%XyDC CER 28480 0loU=3450
11 01en=34Se 6 CAFPACITURSFXD 1000PF +=10% 1KVOC CEk 2Budo Ulb0=3450
Cie Nleo=34Se 3 CAPACITURFXD 10Q0PF +etux 1*y0C CER 28440 0160=34%96
C13 U160 e34St [} CAPACITORFXD 1000PF +=tux 1XyDC CER 28480 0160=34%06
Crd V160=3456 6 CAPACITURFXD {000PF +=tux 1kyDC CER 28480 0160=3456
Cc1s U160y =3456 ° CAPACITUR=FXD 1000PF +etux 1KkVvDL CER 2848y 0160=3u56
Cte Vlon=34Se © CAPACITORFXD 1000PF +=10% 1KVOL CER 28480 0160=34%0
c17 ulone3usSe 6 CAPACITURSFXD 1000PF +=tux 1xyDC CER 28480 0160=35450
Cré Olop=345e o CAPACITUR=FXD 1000PF ¢=qux 1KyDC CER ELLLL 0160=34506
€19 viet=34Se 6 CAPACITOR=FXD 1000PF +=t0% 1kyOC CER 28480 0160=34Ss
(1] 0160=345e 6 CAPACITUR«FXD 1000PF +etuk 1KkVvDC CER 28480 016023456
C21 0160=205% 9 CAPACITURSFXD ,01uF +Ru=2G% 100yDC CER 28480 0160=2059
Cae 01b60=205% 9 CAPACITURFXD ,01UF +Bu=20% 100v0DC CER 28480 01602205%
CR1 1901«0040 1 S DIUDE=SWITCHING 39V SoMa 2N§ D035 28480 1901=0040
CRrR2 19010040 1 DIODE«SNITCHING 30V SoMA 2NS (0«35 28480 1901=0640
CR3 1901=0040 1 DIODE«SWITCHING 30V SomA 2NS D0w3S 28480 1901=0040
Crd 19010040 1 DIODE«SWITCHING 30V S0MA 2ng DQ«3S 28480 1901=0040
CRS 19010040 1 DICDE=SwITCHING 30V S50MA 2NG DO=35 28480 1901=0040
(3] 036pented 3 4 CONNECTUR=SGL CONT PIN ,04=]N=pg3C=8Z RND 28480 03600124
J1 1251=11206 7 1 CunMECTOR=8GL CONT SKRT ,0B8elneR5Ces? RND 28480 1251=1126
Q1 18530271 7 1 TRANSISTOR PNP 2Nud03 SI TOe92 PD3§{oMa 04713 FLTY RS
[*F) 1RAS3e0nie 4 1 TRANSISTOR PNP 2N2904A S1 TQwe39 PDmeguMW 01298 2N2904A
Q3 18Sdanus? 5 { TRANSISTOR NPN 2N4401 SI TOe92 PDEl{oMa 04713 ELTYR
Qu 18540090 0 1 TRANSISTOR NPN 81 TU=39 PDa{W FT3jQQMHZ 28480 185420090
R1 1A1G=0125 v 5 NETWOKKeKES 8=PIN=SIP ,125«PIN=SPCG 28480 1810=0125
R? 1810=012% 0 NETWUORK=RES B=PINeSIP ,125«PIN=3P(CG 28480 1810=012%
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