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NOTICE

The information contained in this document is subject to change
without notice.

HEWLETT-PACKARD MAKES NO WwARRANTY OF ANY KIND WITH REGARD TO THIS
MATERIAL, INCLUDING, BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Hewlett=Packara
shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishina, performancesr
or use of this materiala

This document contains proprietary information which is protecteo by
copyright. AlLL rights are reserved. No part of this document may be
nhotocopied or reproduced without the prior written consent of Hewlett-
FPackard Company.

Copyright ¢ 1976 by HEWLETT=PACKARD COMPANY

NOTE: This document is part of the 264XX DATA TERMINAL product
series Technical Information Package (HP 13255).
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1.0 INTRODUCTION.

The Terminal Duplex kegister Module is a general purpose parallel
input/output module for use in the HP 264XX DATA TERMINAL family. The
interface has TTL levels (+5 volts and ground) for eight input data
hits, eight output data bits, and eight input status bits. The module
also has two command flip=flops (In ana Out) for control of data flowa
Jumper options allow the module to be contigured in several ways for
increased flexihbility.

2.0 OPERATING PARAMETERS.

A summary of operating parameters for the Terminal Duplex Register
module is contained in tables 1.0 through 6.4.

Tabie 1.0 Physical Parameters

ot o o T i AW S e v o e W e M M W= W e G W We M mw S N e e W M e mw mm mm TR mm mm o e sw MM W R NN S - S T aw me W WM MM MR Wr Tm oW Sm T e mm e ww o ImoTe T
-S4 3545324 St PSE R R 3 3322 2 3 R T R R R R R R

| Part | | Size (L x W x D) |  Weight |
] Number [ Nomenclature | +/=0.100 Inches | (Pounds))

J2640~60031 8=Rit Duplex Register PCA 129 x 4,0 x 0.5 0.38

| Number of Rackplane Slots Required: 1



13255 13255-91031/03
Terminal Duplex Reaister Module Rev APR=14-78

Table 2.0 Reliability and Environmental Information

TEZSSZRZoSZSSETZESEsSnET=

Environmental: ( X ) HP Class R ( ) Other:

Restrictions: Type tested at product level

':::::::::::::::R:z::::: :::I::‘—':====:2:===================::========:==1=========|
| !
| Failure Rate: 0.609 (percent per 1000 hours) ]
| |
432t 24524 4234+ 2 S22 2Pt et t-R Attt s i eSS 2 XSRS SR E S EILTE SIS EEF S TFEESEES EXE]

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

+5 Volt Supnoly +12 Volt Supply =12 Volt Supply =42 Volt Supply
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l !
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Table 4,U Jumper Definitions

R L - T Pt A r P L T T T T - I F E E  E P 1
e e N T T T T T I N T T Y T I I N T S R RN T I T T L L N N T R R R N S R T N ST ST T e TR m T R TS -

| Function I

|

' PCA "-———-—-————-w--————-w-—-—-——————wﬂ——-w-——-n—-»——--—---—-——-—O—-I
| Designation | In | Out |
l::'==='==¢========== . P e TS T T T TSNS T RTINS SSRI=ESSSEE . R T s S SIS SIESOSENSZREZRSRSE '

W1l = (U13)
Jumper A 1K Input termination No Effect )
to GND } One in
} and

> One out
No Effect )

1Kk Input termination
connected to +5V

— —— —

C Set Out FF on OUTPUT = Low No Effect
E Module ADDR4 =N Module ADDR4G = 1
F module ADDRY = 0 Moaule ADDR9 = 1
' ] Module ADDR10 = 0 Module ADDR10 = 1
Module ADDR11 = 0 Mogule ADDR11 = 1

! |
| |
| |
] |
| |
| {
{ |
| |
| |
| |
| |
i |
| |
D | Not Used Not Used |
| |
| |
| |
| |
| |
] |
| |
| |
| |
| |
| |
[ |
| |
| |
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Table 4.0 Jumper Definitions (Cont'd.)

=====================:==uza=:=z:¢====m==::xzz::::::::::::::z:z:::=====:=========:==
| Function

| PCA 1 2 e e e 2 1 7 £ o o
| Designation In | Out
’================ L2322 23231+t 2t 12 4+t - 3 2T B2 S X3 3 S S TSR LTI PR RS S B R TS L

W2 = (u15)

Jumper J Low on DEVICE IN

Resets In FF

High on DEVICE IN
Resets In FF

| !

! |

| |

I | |
| [ I I
| ! | |
| | | {
| | | ]
{ | | |
{ | | [
| | | |
| | | |
| K | Low on DEVICE OUT | High on DEVICE 0OUT |
| | Resets OQut FF | Resets Qut FF |
| | | |
| ! | |
| L | COMMAND IN ig high | COMMAND IN is Low |
| | when In FF is set i when In FF is set |
| | | |
| | | |
| M | COMMAND OUT 1is high | COMMAND OUT is low !
| | when Out FF is set | when Out FF is set |
| | | |
| | | |
| N | OUTPUT ENABLE is high | OUTPUT ENABLE always high |
| | when OCut FF is set | |
| | | |
l | [ |
| P | Selects negative 1 1> ]
) ) microsecond pulse | > |
] | 1> |
| | |} Selects only one. Others |
| Q | Selects positive 1 1> must be out. Signal qoes |
| | microsecond pulse 1> out at P2, Pin $. !
| | > |
| | 1> |
| R I Selects +5 volts on 12 |
| | | |
] J | |
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::::::==================:===:===:======::======================:=================‘:==
| Connector } Sianal | Signal |
} and Pin No. | Name | Description |
f] -4 5 & ‘ EEESETSEETTOSIZINSS ' =====================================:======== ‘
i P1, Pin 1 ] +5V | +5 Volt Power Suppoly |
i | | ]
] -2 | | Not used |
i ! I ]
| -3 | SYS CLK | 4.915 MHz System Clock |
| | ] |
i -4 | | Not used |
i | R | |
| -5 | ADDRO | Negative True, Address Bit 0 |
| ] I | |
{ -6 | ADDR1 | Negative True, Address Bit 1 |
! ] S | |
| -7 | ADDRZ | Negative True, Address Bit 2 )
| ] | |
] -8 | [ Mot used |
{ { S | |
] -9 | ADDR4 | Negative True, Address Bit 4 |
] | | |
| -10 | 1> |
] I > |
| -11 1 1> |
! [ I} Not used |
| -12 | 13 !
| | 1) |
| -13 | 1} |
! | ——— | |
f -14 | ADDR9 | Neqgative True, Address Bit 9 |
] | R | |
| -15 | ADDR10 | Negative True, Address Rit 10 i
i | ——— I |
| -16 | ADDR11 | n~Negative True, Address Bit 11 |
i | | |
i -17 | 1> |
| | 1) ]
| -18 | 1) |
! | 1> Not used |
| -19 | 1} !
i ! 1) |
H -20 | 1> |
i i —_— | |
i -21 | I/0 | Negative True, Input Output/Memory |
] | i |
] -22 | GND | Ground Common Return (Power and Signal) |
NSNS ETT IS IEIZIII=SEZEREES =======3===========2============:===================
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Table 5.0 Connector Information (Cont'd.)

¥ 3 3 S I XX XXX F IS XSS XS F IS S S 2 3 3 2 5 433 34 23 2 2 2 3 H 2 5 S22 PPt t i iiip iRy
| Connector | Signal ] Signal |
| and Pin No. | Name | Description |
I========:===== EEEE T EmESsISsS=ZIZ ====:::::::::::::=================::===========l
| P11, Pin A | GND ] Ground Common Return (Power and Signal) |
| | i |
| - | | » |
| ] I} Not used |
| -C | 2 |
| | ! i
| -D | PWR ON | System Power On [
| | | |
| -£ | BUSO { Negative True, Data Bus 8it 0 |
| | —— | |
| -F | BUS1 | Negative True, Data Bus 8it 1 I
| i — | |
| -H | BUS? | Negative True, Data Bus /it 2 |
| ] —— | |
| -J | BUS3 | Negative True, Data Bus Bit 3 |
] | —— ! ]
| -K J BUS4 | Negative True, Data Rus 8it 4 |
| | R | |
| -L | BUSS | Negative True, Data Bus Bit 5 |
| | | ]
| -~ BUS6 | Negative True, Data Bus Bit 6 |
! | ] |
| -N BUST | Negative True, Data Bus Bit 7 |
] | S i |
| -p | WRITE | Negative True, Write/Read Type Cycle |
| | | |
j -R | 1> |
| | 1> Not used |
| -5 i | > |
| | | |
| -T | PRIOR 1IN | Bus Controller Priority 1In i
| | ] |
| -U | PRIOR OUT | Bus Controller Priority Out }
| | | |
| -V | 1) |
| | 1> |
| -W [} MNot used I
| | 1) ]
| -X | 1) |
i | — | |
| -Y | REQ | Negative Truer, Reguest (Bus Data |
| } | Currently Valid) |
| } | |
| -Z | Not used f
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Table 5.1 Connector Information

ey o e ma  wm T e T wm o W mm e A G o T ek v A e S M e mm e s Y e R e n e TE W TS W M M M v S S m M Sm Wm s T wm I TR T I M e MW T S MR D St M IS IR T S IR I T
- -4 55 555555535 A FESEEETEEDIPE 2P R IR S E R A RE S RIS T T R R R R

| Cornector ] Signal | Siagnal |

| and Pin No. | Name | Pescription |
'=:=:===========|=============::=='===========================::!2::::::::::::::3:I
| P2, Pin 1 [ COMMAND 1IN | In Flip=Flop (Polarity selected by J
] | } Jumper L) |
| | | |
| -2 | DEVICE 1IN | In Flip=Flop Peset (Polarity selected by |
| | | Jumper J) ]
| | S — | |
| -3 | DATA OUT 7 | Negative True, Data Out Register Rit 7 |
| | | |
| ] S | ]
| - 4 | DATA OUT 6 | regative True, Data Qut Reqister Bit 6 |
| I | |
| | S — | ]
] - 5 ] DATA QUT S | nNegative True, Data Out Reaister Bit S |
| ! | |
| | e e e e e e | [
| -6 | DATA QUT 4 | n~Negative True, Data Out Register Bit 4 !
| | | |
| | R — | |
| - 7 | DATA OQUT 3 | Negative True, Data Out Register 8it 3 ]
| | | |
| | —— | |
| - 8 | DATA ouT 2 | wNegative True, Data Qut Register Bi1t 2 }
| | ! |
| | P, | )
| -9 i DATA OUT 1 | nNegative True, Data Cut Register Bit 1 |
| i { |
| | R — | |
| ~-1G | DATA QUT 0O | Negative True, Data Out Register Bit O ]
| | | |
| ~-11 ] STATUS 6 | Status 8it 6 |
| | | |
| -12 | STATUS & | Status Bit & |
| | | |
i ~-13 | STATUS 2 I Status Bit 2 ]
| ] I |
| | N —— | |
{ =14 ] STATUS © I Negative True, Status HBit 0 |
J | I |
| -15 | GROUND | Ground |

o — = o . w m— Wm T W M S S v M e S N e g SR e = T T U o S M M S e T MG R WS A— e me M e wv W MR AR G A GE e M R T Ar W ST T N R T N M S T M T T DS
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Connector

and Pin

- 0

- C

- D

- E

- F

- M

- J

NOe

- o wr W o -

Table 5.1

Signal
Name

e aw wm wn n w Am
-4

COMMAND OUT

DEVICE OUT

T ———— ————

DATA IN 7

o —— o~ e Sr— —

DATA IN 6

ra——

DATA IN 5

- ——pp———— ————

DATA IN 4

DATA IN 3

—— ——— T———

DATA IN 2

— — s — T —————

DATA IN 1

— —_————: Syv———

DATA IN O
STATUS 7
STATUS 5

STATUS 3

e —— S a————

STATUS 1

STROBE

L3-8 4242824 2 p g SRS 00N S-2-F

Duplex Register Module

13255=-91031/09

Rev

Corinector Information (Cont'd.)

Sianal
Description

Out Flip=Flop (Polarity selected by
Jumper ™)

Out Flip=flop Reset (Polarity selected by

Jumper K)

fvegative True, Data In Register 7

Negative True, Data In Reqgister 6

vegative True, Data In Register 5

Negative True, Data In Reqgister &

negative True, Data In Keaister 3

Neaative True, vata In Register ¢

Negative True, Data In Reagister 1

Megative True, Data In Reqgister O
Status Bt 7
Status Bit 5

Status Bit 3

Negative True, Status Hit 1

Fulse or +5 volts (Selectable by Jumpers)

APR=14-78



13255

ferminal Duplex Register Module

37

BS

B4

83

B2

B1

Poll BRit:

Function
Performed:

Outnut

Output

NDutput

Output

Output

Output

Output

Qutput

Outpu

Module Address:

Function Specifier:

Data Bus Bit Interpretation:
are neaative true on the P2

Data

Data

Data

Data

vData

Data

Data

Nct Applicable

13255-91031/10

Rev APR=14~78
Table 6.0 Moaule 3us Pin Assignments
| | Bus |
t Data I Value | Signal |
|z====z==z=z|======s==z====|
] X | ADDR 15 |
| X | ADDR 14 |
] X | ADDR 13 |
(ADDPR 11,1uU,924) = (HGFE) | X | ADDR 142 |
Acddress determined Dby | H | ADDR 11 |
Jumpers H, Gs, F, and E | G | ADDR 10 )
Jumper Out = 1 Jumoer In = { | F ] ADDR © |
| X | ADDR 8 |
Not Apolicable | X | ADDR 7 |
| X | ADDR o) |
| X | ADDR 5 |
(Note: These signals | E | ADDR 4 |
interface.) | X | ADDR 3 |
| X | ADDR 2 |
| X | ADDR 1 |
Bit 7 I X | ADDR ¥] |
|==zz===z|====sz====== |
| 87 | BUS 7 |
T Y} | BUS 6 |
Bit 6 I B85 | BUS 5 |
| 84 I BUS 4 |
| B3 | BUS 3 |
|  ®m? | BUS 2 |
Bit 5 | 81 | BUS 1 ]
| 80 | BUsS 0 |
l::::::::::::::::::'—': '
l1=Loqgical 1=8us Low |
Bit & l0=Loqgical U=Bus Highj
[ X=Don't Care |
— T ST EIIEERES I
|
Bit 3 !
|
)
|
Bit 2 |
!
|
|
Bit 1 |
]
|
|
Bit O |
|

. - - W o W e M e =
-2 R A5 AR R
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Function
Performed: Input Status

Poll Bit: Not Applicable
Module Address: (ADDR 11,10,9,4) = (HGFE)

Address determined by
Jumpers H, Gs Fs and E

Jumper Out = 1 Jumper In = 0
Function Srecifier: ADDR O = 0
ADDR 1 = 0
ADRR 2 = 0

Data Bus Bit Interpretation:

B7 Input Status BRit 7

B5 Input Status Bit S

B4 Input Status Bit 4

B3 Input Status Rit 3

B? Input Status Bit 2

B1 Input Status Rit 1 3}
) NOTE: These signals are
> negative true on
) the P2 interface.

BO Input Status Bit 0 2}

!
|
|
|
|
|
i
|
|
|
]
|
|
|
|
|
{
|
|
|
|
|
|
| Bé Input Status Bit 6
|
|
]
|
|
|
|
|
|
|
|
|
|
|
{
|
|
|
{
|
|
|
|
|
]

13255=91031/11
Rev APR=14-78

| | Bus |
I value | Signal ]

{1=Loaical 1=8us Low |
10=Logical 0O=Bus High]|
IX=Don't Care ]

T e o e . o ot = e = mw mm m ==
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Table 6.2 Module Bus Pin Assianments

R R I I I T S o R S S S S N S SN SIS S S S T S TS S I S T S S RS TS SR ST TN T R N R R S TSNS ETZEZS SIS EEE

l1=Logical 1=8Bus Low

| Function J | Bus |
i Performed: Input Data I Value Signal |
| |=======z|=z=s=s=s=a===|
! | X I ADDR 15 |
] Poll Rit: Not Applicable | X | ADDR 14 |
| ] X | ADDR 13 |
] Module Address: (ADDR 11,10,9,4) = (HGFE) | X | ADDR 1?2 |
{ Address determined by | H | ADDR 11 |
i Jumpers H, Gs F, and E | G | ADDR 10 |
| Jumper Out = 1 Jumper In = 0 | F | ADDR 9 |
| | X | ADDR 8 |
I Function Srecifier: ADDR 0O = 1 ! X | ADDR 7 ]
| ADDR 1 = 0 | X | ADDR 6 |
1 ADDR 2 = 0 | X | ADDR 5 |
| | E ] ADDR 4 |
| | X ! ADDR 3 |
} Data Bus Rit Interpretation: (Note: These signals | 0 ) ADDR 2 |
! are negative true on the P2 interface.) | 0 | ADDR 1 {
i | 1 | ADDR 0 |
] B?7 Input Data Bit 7 jz======z|ss===z=s=====|
1 | B7 ] BUS 7

i | B6é | BUS o6

; | 85 | BUS 5

I Bé& Input Data Rit 6 | B4 | BUS 4

f | 83 | BUS 3

£ | B2 | BUS 2

f I B1 ] 8uUs 1

i 85 Input Data Bit 5 | B0 | BUS O

b EEETTEESSISITITISSTI
[

lu=tLogical 0=Bus High
R4 Input Data Rit 4 | X=Don't Care

B2 Input Data Bit 2
B1 Input Data Rit 1

80 Input Data Bit 0

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
B3 Input Data Bit 3 J
I
I
|
]
|
|
|
|
|
|
|
|
|

EEESRTEISISSRE=EESEZE RS 2 2 2 5 k- 22 3 < m—_=mE=E==E=E
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87

Bé

BS

B4

B3

B2

Poll Bit:

Function
Performed:

In Flip=Flop

Always

Always

Always

Always

Always

Always

Read Settings of Command Flip=Flops

Not Applicable

Module Address:

Function Specifier:

Data Rus Bit Interpretation:

0

Table 6.3 Bdus Pin Assianments

(ADDR 11,10+9,4)
Address determined by
Jumpers H,

Jumper Out Jumper In

nuH

e rrere

13255=-91331/13
Rev APR=14-78

TESSERSEss=s=sT

X
[t
w
<

|1=Loaical 1=Bus low |
jO=Loajcal U=Hus Highl
IX=pon't Care i

- e e e e o e  ww
RS S 3 5 2 -

g i it 1 R PR
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Table 6.4 Mocule Bus Pin Assignments

‘ —_ e EETESTEISSESZEEE=EER

I1=Logical 1=Bus Low
BS Always U |G=Logical 0=Bus High

IXx=Don'"t Care

I N N E T T N I T T N N I S T T R T N I N R T S S T S SR T ST T T S T ST Y TN S N T N TS e R TR TR NN SR TN SRS TmSESEm==IES===
Function Set/Reset Command Flip=Flops | ] Bus |
Performed: (Input Operation) ] Value | Signal |

|=s=====|=s=z========5 |

| X | ADDR 15 |

Poll Bit: Not Applicable ! X | ADDR 14 |
| X | ADDR 13 |

Module Address: (ADDR 11,10,9,4) = (HGFE) | X | ADDR 12 |
Adaress determined oy | H | ADDR 11 |

Jumpers Hy, Gs» Fs ana t | G | ADDR 10 |

Jumper Out = 1 Jumper In = U | F | ADDR @ ]

| X | ADDR 8 |

Function Specifier: | X | ADOR 7 |
| X | ADDR 6 |

A2 A1 AD | X | ADDR 5 |
=== ==== ==== | F | ADDR 4 |

0 1 0 Output Pulse | X | ADDR 3 |

1 n 0 Reset Out flip=flop | A2 | ADDR 2 |

1 0 1 Reset In flip=flop | A1 | ADDR 1 |

1 1 0 Set out flip=flop | AQ ] ADDR O |

1 1 1 Set In flip-ftoo |=uz===zz |====x======3 |

| R7 i BuUsS 7 |

| 86 | BUS & I

Data Rus Bit Interpretation: | 85 ] gUS 5 |

| R4 ) BUS 4 |

BY Always 0 | &3 ! BUS 3 |
| B2 | BJS 2 ]

| B1 | BUS 1 |

Bé Always 0 | BO | BuUS 0 |
|

|

|

I

Bé Always O |
|
|

B3 Always 0 |
]
|

87 Always 0 |
|
|

81 Always 0 |
|
|

B0 Always 0 |
|



13255 13255=91031/15
Terminal Duplex Register Module Rev APR=14-78

3.0 FUNCTIONAL DESCRIPTION. Refer to the block diagram (fiaqure 1),
schematic diagram (fiaure 2), component location diagram (figure 3).,
and parts Llists (02640~-60031) located in the appendix.

The Terminal Duplex Register Module is very flexible and with jumper
selection can provide many functions. The module can perform output
only, inbut only, or input/outpute. It can be confiqured for either
positive or negative logic (Wwith processor inversion of data)l. If a
minimum amount of status is neededs, the status lines can be used for
data input if desirece If DATA OUT and DATA IN Llines are tied toget~-
herr, a bidirectional bus can be implemented. The Terminagl Duplex
Register Module consists of bus decoder loaics an address comparators
control lLooics an output registers, an input register and statusr, and a
strobe generatora.

3.1 BUS DECODER LOGIC.

3.7.1 The bus decoder logic receives the bus control inputs and the module
address compare input and creates the internal sianals which control
the functions of the module. This logic decodes one output command

(OUTPUT) and eiaght input commands or functions.

3.1.2 The bus decoder loaic decodes bus control inputs I/0, WRITE, REQ, bus
address information (ADDRZ2, ADDR1, and ADDRO), and the module address
eaual (ADDR=) sianal from the address comparator block. In addition,

s s " — et e T e e b

it generates internal control signals QUTPUT, INPUT STATUS, INPUT DATA,

and various control functions (STROBE TRIGGER, the set and reset com-
mands of the flip~flops, and read Command F=F Status)e.

3.17.2.1 Two 4=input NAND gates (U35) decode the bus signalss, thus determining
the direction of data flow. The OUTPUT (U35, Pin &) sianal clocks data
from RUSH throuah BUS7 into the output register (U18 and U28) on the

e e o s s

positive edge of the pulse. I[f Jumper C is in, the OUTPUT signal also

sets the Out flip=-flop at U2%, Pin 4, The TNPUT sianal at U35, Pin 6
enables the 1=0f=8 decoder (U34) to determine which input function will
he active.
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3.17.2.2 1f INPUT is lows, ADDRZ2, ADDR1, and ADDRO determine which command is de=-

o —————— Sv—— P Y S — s vo— ——

coded, INPUT DATA (U334, Pin 9), INPUT STATUS (U334, Pin 7)), and CMD FF
STATUS (U334, Pin 11) are inverted and control open~collector buffers
which gate the information onto the terminal busa The other input com=-

mands STROBE TRIGGER (Pin 10), RESET QUT FF (Pin 12), RESET IN FF (Pin
13), SET OUT FF (Pin 14), and SET IN FF (Pin 15), gate no information
to the bus, and therefore, a byte of all "0" 's will be input.

3.2 ADDRESS COMPARATOR.

o oo

3,21 The address comparator determines if ADDR11, ADDRI10, ADDR9, and ADDRS4
on the data bus match the module address selected by four jumpers on
the module, The Address Fgual (ADDR=) signal from the address compara-
tor enables the bus decoder loagic to select the input/output commands
for the Terminal Duplex xeaister Module.

1.2.2 Four open=collector exclusive OR gates (U14) act as the comparator for
ADDR11, ADDRI10, ADDRY, and ADDR4. If an address compare exists, ADDR=
will be true (hiah) at U114, Pins 3, 6, 8, and 11. ADDR= is combined

w———————— ————

with WRITE, I/0, and REQ to enable module commands. Module Jumpers E.,

Fr G, and H control the module address confiauration for ADDR4, ADDR9,

ADDR10, ADDR11 respectively. A jumper in represents a logic O for that
module address bit. (Refer to the jumper summary in table 4.C.)

3.3 CONTROL LOGIC.

3.3.1 The control loaic consists of two command flip=flops (In and Out).,
gates which control set ano resetting of these flip~flops, and gates
which select lLlogic polarities for control.

33,2 The In flip=flop and Out flip=floo are used to control the flow of data
between the Terminal Ouplex Register Module and the device it is con=
trollina. Each flip=~flop can be set and reset by the bus commands and
can also be reset by the controlled device. The two command flip=-flobps
are controlled separately allowing simultaneous input and output
operations.
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3.3.2.1

3.3.2.2

3.3.2.3

13255-91031/17
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The In flip=flop (U26, Pin 9) is associated with the input register.
The J=K flip=-flop is reset by PWR ON (U24, Pin 6A) and can be set/reset
by input commands, or reset by DEVICE IN (P2, Pin 2). Jumper J on the
module selects whether a high (jumper out) or Low (jumper in) at P2,
Pin 2 resets the In flip=-flop with the K input at U26, Pin 12. Jumper
L selects the lLogic polarity of COMMAND IN (P2, Pin 1). 1f Jumper L is
in, then COMMAND IN will be high when the In flip-flop is set. If
Jumper L is out, then COMMAND IN will be Low when the In flip=flop is
set. The In flip=flop is used to clock data (DATA IN CLK) into the
input reaister (U18 ana U2&) when it makes a transition from on to off.

The out flip-flop (U26, Pin 5) is associated with the output register.
The J=K flip=flop is reset by PWR ON and can be set/reset by input com-
mands, reset by DEVICE OuUT (P2, Pin B), or set with an OUTPUT commana
if Jumper C is in. Jumper K on the module selects whether a high
(jumper out) or low (jumper in) at P2, Pin B resets the Out flip=tlop
with the K inmput at U26, Pin 2. Jumper ™ selects the logic polarity of
COMMAND QUT (P2, Pin Aa). 1f Jumper M is in then COMMAND OUT will be
high when the Out flip-flop is set. If Jumper M is out, then COMMAND
OUT will be low when the Out flip=flop 3is set. If Jumper N is in, the
Out flip=flop controls the output reagister buffers allowing a bidirec=
tional open-collector busa

One of the input commandss, CMD FF STATUS (U334, Pin 11) enables the In
and Qut flip=-flops to pe read as status. Open=collector buffers (U25,
Pins 3 and 11) gate the In flip=flop to BUSY and the Out flLip=flop to

BUSG when a CMD FF STATUS command is decoded by the bus decoder loaic.

OUTPUT REGISTER

The output reaister consists of two 4=bit D flip-flops (U183 and U28).
The output data comes from the data bus and is clocked into the output
register when an output command is decoded.

The output register receives an 38=bit byte from the bus and sends it
out on the interface through open~collector buffers (U19 and U?9). The
Data Out sianals are negative true and the buffers can be optionally
controlled by the Out flip~flep allowing a bidirectional input/output
bus configuratione.
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The two 4=bit D flip=flor registers are clocked on the positive edge

of DATA OUT CLOCK at U36, Pin 2. They take the negative true sianals
from the terminal bus (BUSU through BUS?) and invert them by using the
complemented output of the D flip=flops. This preserves positive logic
on the PCA. The registers are all reset to "1" at power on.

The open=collector buffers each have a pull=up resistor of 1K to +5
volts. Each buffer is capable of sinking 24 milliampers at 0.5 volts
(low) or sourcing 2 milliamperes at +3 volts (high). The buffers can
be controlled by the Out flip=flop if Jumper N is 1in.

INPUT REGISTER AND STATUS.

The input reaister latches eight data bits (DATA IN U to DATA IN 7
from the P2 connector. Each input bit has a pull=-up resistor which
can be hiased by a jumper to either +5 volts or ground. The status
hits are not latched and are available by an input command.

The input reagister (U39 and Y49) and the Status 1In signals are the two
input methods. Data In signals are clocked into the registers by an
on-to-off transition of the In flip=flop and may be read thereafter by
an Input Data command (see table 6.2). The status is not latched and
is read directly to the bus.

The input register is made up of two &4=pit D flip~flops. Data s
clocked into the input register by a positive edge on the DATA IN CLK,
which is the complemented output of the In flip=flon. Inputs from the
jnterface connector (P2) go directly to the 0 flip=flops. Each input
has a 1K pull=up resistor, wnich can be connectea to +5 volts (Jumper
B in) or around (Jumper A in). Jumpers A and B cannot be 1in simul=
taneously, otherwise a short from +5 volts to oaround will existe This
feature allows a bias of lLess than +5 volts to be placed on the input
lines if a resistor divider or Zener diode is used in Jumper A and B
locations. The outputs of the D flip-flop register 7o to open=-collector
buffers (U38 and U48) which are enabltea by the INPUT DATA command at
U3lé., Pin b

The eight status input bits go directly to bus drivina buffers (U58 and
US9) which are emnabled by INPUT STATUS at U36, Pin 6. Bits 1 and 0 qo

through Schmitt gates (U37, Pins 8 and 11) which invert the status po-

larity. Each status input bit has a 1K pull=up to +5 volts.
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3.6e2.1

3.6.2.2

STROBE GENERATOR.

The strobe generator provides a 1-microsecond output pulse when trig-
gered. This signal can be used to clock output or input data as
necessarys, or can be used as an interface clear function.

The pulse can be selected to be either negative or positive by Jumpers
P and Q. If a pulse is not needed, another jumper allows +5 volts to
he connected to the pulse output pin (to supply power or indicate power
on) .

The strobe is generated by a one~shot (monostable) function (UZ23) which

is triggered by the negative edge of STROBE TRIGGER at U34, Pin 10,
Two outout buffers (U117, Pin 3 and 6) are connected to the outputs of
the one=-shot. 1Insertion of Jumoer P or Jumper Q@ causes the PCA to
provide a negative or a positive pulse, respectively.

1f a one=shot function is not needed STROBE can be jumpered to +5 volts
with Jumper R. Only one of the Jumpers P, Q, or R can be in at one
times otherwise damaae to the PCA may occur. The +5 volts can be used
for a power on indicator at P2, Pin S.
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Replaceable Parts

Reference HP Part . Mfr _
: . Qty Description Mfr Part Number
Designation Number Code
02 €40-60031 i TERMINAL DUPLEX REGISTER A>SEMBLY 28480 02640-60031
UATE CODE: A-1448-22
RuVISION DATE: 04-15-To

(% 01¢80-0393 1 CAPACITGR-FXD 39UF+-10% 10VDC TA 56289 150D396X901082
e 01€0-2204 1 CAPACITUR~FXD 100PF +-5% 300WVCL MICA 28480 0160-220%
L 01&0-2055 10 CAPACITOR-FXD «OlUF +#80-20% LJCWVUC CER 28480 0160-2055
L4 QlE0-2Ud55 CAPACITOR-FXD OlUF #80-20% LUCWVLL CER 28430 01602055
[9-1 01€0~-2055 CAPACITOR-FXD «0lUF +80-2U% 100WVDCL CER 28480 01602055
(4] 01€0-2055 CAPACLTOR-FXD .OLUF #80-20% LUCWVDC CER 28480 0160-2055
L7 01E0-2055 CAPACITOR-FXD ~OlUF +80-20% 10CWVDC CER 28480 0160-2055
(%] U1€0-2055 CAPACITOR-FXD LOLUF +80-20% L0CWVDC CER 28480 0160-2055
() 0160—~2055 CAPACITOR-FXD -OlUF +80-20% 1UCWVDC CER 28480 01602055
Lviv V1€0-2055 CAPACITOR-FXD <ULUF +80-20% 100WVDC CER 28480 0160-2055
[ 01€0~-2055 CAPACITOR-FXD +O1UF +80-20% LOCWVDC CER 28480 01602055
Cle 01€0-2055 CAPACITOR—-FXD .OlUF #80-20% LOCWVDC CER 28480 0160-2055
kl 03€0-0124 1 TERMINAL—5TUD SGL-PIN PRESS-MIG 28480 0360-0124
Rl 1810-0125 2 NETWORK—RES 8-PIN-SIP .125-PIN-SPLG 11236 750
RZ 1810-0125 NETWORK-RES 8-PIN-SIP .1Z5-PIN-SPCG 11236 750
R3 1810-0121 4 NETWORK—RES 9-PIN-SIP .15-PIN-SPCG 28440 1810-0121
RY 1810-0121 NETWORK-RES 9-PIN-SIP +15-PIN-SPCG 28480 1810-0121
RS 1810-0121 NETWORK-RES 9-PIN=-SIP .15-PIN-SPLG 28480 1810-0121
Ro 1810-0121 NETWORK—RES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0121
R7 06€3-2235 1 RESISTOR 22K 5% «25W FC TC=-400/+800 01121 €B2235
Ul4e 1840-1215 'y IC-DIGITAL SN74LS136N TTL LS QUAD 2 01295 SN741L S136N
uri 180-1209 8 IC~-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SN744L S38N
uls 1840-1195 4 IC~-DIGITAL SNT4LSLTSN TTL LS QUAD 01295 SN74L S175N
uly 1820-1209 IC-DIGITAL SNT4LS38N TTL L> QUAD 2 NAND 01295 SN74L 538N
u2s 1820-0207 1 IC-DIGITAL 9601PC TTL MONUSTBL 07263 9601PC
Ul4h 1820-1201 1 IC-DIGITAL SN74LSC8N TTL LS QUAD 2 AND 01295 SN74L 508N
uzs 1820-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SN74L 538N
Ulo 1820-1212 1 IC-DIGITAL SN74LS112N TTL LS LUAL 0L295 SNT4L SL12N
uzi 18z0-1211 1 IC-DIGITAL SN74LS86N TTL L5 QUAD 2 01295 SNT74L S86N
uzd 1820-119>5 IC-DIGITAL SNT4LS175N TTL LS WUAD 01295 SNT4LS175N
uey 1820-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SN74L538N
[VEL 1820-1216 1 IC-DIGITAL SN74LS138N TIL LS 3 01295 SN74LS138N
[VEY 1820-1204 1 IC-DIGIYAL SN74LS20N TTL LS DUAL 4 NAND 01295 SN74L S20N
Jso 1820-1199 1 IC-DIGITAL SN74LSO04N TTL LS HEX 1 01295 SN74L SO4N
J3i 1820-1056 1 IC~-DIGITAL SN74132N TTL QUAD 2 NAND 01295 SNT4L32N
u3o 1820-1209 IC-DIGITAL SN74LS38N TFL LS QUAD 2 NAND 01295 SN74LS38N
[VEL) 1820-1195 IC-DIGITAL SN74LS175N TTL LS QUAD 0L295 SNT4LSLT5N
U4l 1820-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SN74L538N
uay 1820-1195 IC-DIGITAL SN74LS175N ITL LS GQUAD 01295 SNT4LS1L75N
Usy 1820-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SNT4LS38N
uo9 1820-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SNT4LS38N
Wi 12C0-0482 2 SOCKET—-IC 16—CUONT DIP-SLDR 91506 516—-AGL1D
w2 12C0-0482 SGCKET-IC 16-CONT DIP-SLDR 91506 516—~AGL1D
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APR=164L=75 13255=91031



02640 -60031
[@/’ A-1448-22

8 BIT DUPL REG

ABCDEFGH

K

uz23

Cc2
R7
C5

C1

JKLMNPQR

u1z

Cc4

u2s 2

u27

A

w0
cs8

c7
U35 i
]

o 0

U3z

RRLLLLLLELETETETTTTETTT]

u18

u2s

C10

U

A

us8

u19

u29

C9

U39 P
| cn
U49 (
| C12
us9 (

R3

R5

R6

1]

R4

L)

Figure 3

%

Terminal Duplex Register PCA
Component Location Diagram
13255=91031

APR=14~-78



	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

