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1.0 INTRODUCTTON,

The Terminal Dunlex Realster Module is a ageneral purpose varallel
input/outout module for use in the HP 264XX DATA TERMINAL family. The
interface has TTL levels (+5 volts and around) for eight input data
bits, eight output data bits, and eight input status bits. The module
also has two command flip=flops (Tn and Out) for control of data flow.
Jumoer options allow the module to be confiaured in several ways for
increased flexibility,

2,0 OPERATING PARAMETERS.

A summary of operating parameters for the Terminal Duplex Register
Module {s contained in tahles 1.0 throuah 6.4.

Table 1.0 Physical Parameters

D A B T - T - — - — . e G W 4 Y W G e W W G . R - - W N WS e R e SR O Y SO N W e T G G e G G WD M TR G S M P M TR WS WS N W W
e e o o = e e e e ot e e T e e e A W T B e N W - G M W M S e G S W G o R A - - S W Y e - o wer W v G e e G G e G we M G e S W o

| Part ] | Size (L x W x D) | Weight |
| Numper { Nomenclature | +/=0.,100 Inches | (Pounds)i
| ====s=z===z=z|z==z===z=-S=-s===XcT==ZsT=sssxossSs=sz | =TzsssssszzssTs=s=zctoIsx|=sz=ss=o=|
| { | | |
| | | | i
| | | | |
| 02640-60031 | 8~-BRit Duplex Register PCA { 12.9 x 4,0 x 0,5 | 0.38 |
| { | | i
1 0264n=-60116 | 9871 Cable Assemblyv | N/A | N/A i
| | | | |
| 02640=-60135 | 9866 Cable Assembly | N/A | N/A |
| | | | |
| | | i |
| | | I |
| | | | |
| | | | |

{ |
| Number of Backplane Slots Required: 1 |
| I
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1.0 INTRODUCTTON,

The Terminal Dunlex Reglister Module is a general purpose varallel

input/outout module for use in the HP 264XX DATA TERMINAL familv., The

interface has TTL levels (+5 volts and around) for eight input data

bits, eight output data bits, and eight input status bits. The module

also has two command flip=flops (Tn and Out) for control of data flow.

Jumver options allow the module to be confiaqured in several] ways for

increased flexibility.
2.0 OPERATING PARAMETERS.

A summary of operating rarameters for the Terminal Duplex Register

Module {s contained in tables 1.0 throuah 6.4.

Table 1,0 Physical Parameters

| Part | | Size (L x W x D) | wWeight |
1 Number | Nomenclature | +/=0.100 Inches i (Pounds)|
. <+ttt 13 ' -G 3 ARG ‘ H+ 4ttt 4+ttt I+ttt 2113 . H3 3+t ¢ '
i t | | |
| | | | |
| | | | |
| 02640-60031 | 8=-Bit Duplex Register PCA | 12,9 x 4,0 x 0,5 | 0.38 |
| | | | |
I 0264N=-60116 | 9871 Cable Assembly | N/A | N/A i
! | | I '
| 02640=60135 | 9866 Cable Assembly { N/A | N/A {
| ! | | |
t | | | )
| I | | |
| | ) | )
f | i | |

Number of Backplane Slots Required: 1 |
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Table 2.0 Reliability and Environmental Information

! [
| : I
! Environmental: ( X ) HP Class B ( ) Other: |
f |
| |
| Restrictions: Tyrne tested at product level |
| |
| |
! |
' RN NS N T ST L S S S S S S S S SN T ST RS S ST oI LTS TSI o TSI TIToEmITTTEZI=ZzZzZ=z=z=== |
i |
| Failure Rate: 0.609 (percent per 1000 hours) )
{ |
Table 3.0 Power Supply and Clock Requirements = Measuvured
(At +/-5% Unless Otherwise Specified)
| t I | {
i +5% Volt Supply | +12 Volt Supply | =12 Volt Supply | =42 Volt Supnly |
! ) | t |
! € 190 mA ) ] mA | @ mA | Q mA |
| i | | |
| I NOT APPLICABLE | NOT APPLTCABLE | NOT APPLICABLE |
' — TS ST ST T TSRSz | H 9ttt t ittt it ittt it it -4+t |
} | |
| 115 volts ac 1 220 volts ac i
| | |
| 2] A | R A |
| | |
I | |

NOT APPLICARLE NOT APPLICABLF

PR === it oo~ e el i e e oot
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Table 4.0 Jumper Definitions

| ] Function ]
| pCA D L R L T |
! Designation t In i out |
‘ —_mERISIIZZS==Z== | -t P BBl R R -2 |
| | | |
{ [ | |
| W1l - (U13) | | |
| | | |
| Jumper A | 1K Input termination | No Fffect } {
| | to GND | } One in |
1 | | } and [
| B | 1K Input termination i } One out {
1 | connected to +5V I No Effect } |
| | | |
| { - | |
| C | Set Nut FF on OUTPUT = Low | No FEffect |
| | { [
| n | Not Used I Not Used |
| | . i |
| | { |
| E i Module ADDR4 = O | Module ADDR4 = 1 |
| | | |
| i | |
| F | Module ADDR9 = 0 | Module ADDR9 =1 |
| | i |
| | i |
| G | Module ADDR10 = 0 | Module ADDR10 = 1 i
| | 1 |
| | | |
| H [ Module ADDR11 = 0 | Module ADDR11 = 1 i
{ | | |
f i | {
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|

! PCA
| Designation
|s=====z=z=======
I

!

| W2 = (U15)
|

t  Jumper J
!

|

|

| K
|

|

|

| L
{

|

|

| M
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!

| N
|

|

!

! P
|

|

|

| 0
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|

! R
|

|
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Table 4.0 Jumper Definitions (Cont‘d.)

In

Low on DEVICE IN
Resets Tn FF

Low on DEVICE OUT
Resets Nut FF

COMMAND TN is hiah
when In FF is set

COMMAND NUT 1is high
when Qut FF is set

Q'ITPUT ENABLE is hiah
when Out FF 1s set

Selects neaative 1
microsecond pulse

Selects positive 1
microsecond pulse

Selects +5 volts on

e e e e e g

Function

out

—— - - - " " o~ —————— o - W | e e e T e G e w e P T A A e e T .

High on DEVICE TN
Resets In FF

High on DEVICE OUT
Resets Out FF

COMMAND IN is low
when In FF is set

COMMAND QUT is low
when Oyt FF is set

OUTPUT ENABLFE alwayvs high

Selects only one. Others
must be out. Siagnal goes
out at P2, Pin S.

— . . — . - — W NS WEe  WER SN Gme A0S She me RS N WD AN N G CED Gl e G G WS wem i — -

e R T mm e . s s s R s R ST e s s S T s T s S R s e e T s S T m r e T e r e e m o e e o - . - -
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5.0 Connector Information

- - —— - AR e WP S e N e W G s . G0n e e W W M - - - — - . =" - - —— - o R W - - - -

' Connector | Signal
! anda Pin Ko, | Name
|====zs=z=====czj|=x==s=========z==c==
| P1, Pin 1 | +5V

| |

| =2 i

i )

! -3 | SYS CLK
| |

| -4 |

| \ R
' -5 | ANDRO
f | e e
| -6 | ADDR1
i | —
| -7 1 ADDR2
| |

| -8 |

' | ——
' -9 | ADDR4
| |

| «10 |

! |

! -11 |

' 1

| -12 |

| i

| -13 |

| | — e
| -14 | ADDRS
! | ———
| -15 | ADDR10
| | ——
1 -16 | ADDR11
| |

} -17 |

| |

\ -18 |

| I

| -19 |

| |

| =20 |

| | —

! =21 | 1/0

| |

| -22 | GND

N g ey

o gt gt g et g

+5 Volt Power Supply
Not used

4,915 MHz Svstem Clock
Not used

Negative True, Address
Negative True, Address
Negative True, Address
Not used

Negative True, Address

Not used

Negative 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)

Bit

Bit

13255=-91031/06
Rev AUG~01-76
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Table 5.0 Connector Information (Cont‘d,)

S+t 44444t 4 44234t 4 3t 2t 434+ttt t 2 2 2 211 P4 A2 2 S P P P >+ F 22+ > 2222

| Connector | Signal I Signal |
{ and Pin No, | Name i Description |
' ==IS=I=zZ==Z===== ' 43—t 3233435 ‘ 3334+ 3+ 52234 34434 54+ 44+t 2 2 4 4 3 4 ¢ 2 0I5 '
t P11, Pin n | GND | Ground Common Return (Power and Signal) |
| } | |
) -B | 1) {
| | 1} Not used |
| -C | I} |
| | 1 {
| -D | PWR ON | System Power On |
| f ——— | ] {
! -E ) RUSO ) Negative True, Data Bus Rit 0 |
| | — 1 |
| - RUS1 | Negative True, Data Rus Bit 1 }
| l ———— | |
| -H | BUS2 | Negative True, Data Bus Bit 2 |
| i e | [
| -J | RUS3 | Neaative True, Data Bus Bit 3 |
| t —— | |
| -K | RUS4 | Necative True, Data Bus BRit 4 |
! § —— ! |
| -, | BUSS ! Negative True, Data Bus Rit 5 )
! | e | i
! -M | BUS6 | Negative True, Data Bus Rit 6 }
| | S | |
| -N | BUS7? I Negative True, Data Bus Rit 7 1
| { N | |
| -p | WRITE | Negative True, Write/Read Type Cycle |
| | | |
| -R | 1} i
| | I} VMot used {
| «-S | 1 |
) | | I
| -T | PRIOR TN | Rus Controller Prioritv In |
I | 1 |
| BRI A | PRIOR NUT ! Bus Controller Priority nut |
| | | |
t -V | 1} |
| | 1} |
| =W | I} Not used [
| | i} |
| -X | I} |
| | — | i
| -Y | REOQ t Neaative True, Request (Rus Data |
| | | Currently Valia) |
' | | |
! -7 | | Not used i

- . P o S " Wy . T v, T PO W W A - S M T - e G S ST S W W T G S G W e R W S e G G NS e W W W S S G W G e o WS Wm
P R T R R T T T N T L TN S S S T S TS T m S T T T m e r m r a m c E r a C E e m e a a o e o S o o o o e a0 e = w oo e . o o -

[}
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e s R w e S e e e r e S w -

connector
and pPin No,

-10
-11
-12
-13

Table 5.1

- - - ——- w— o - - -
e e i Gty

COMMAND 1IN

CEVICE TN

DATA 0OUT 7

DATA NUT 6

DATA NUT S

———— s ——

DATA OUT 4

DATA OUT 3

DATA OUT 2

DATA OQUT 1

DATA 0OUT O
STATUS 6
STATUS 4

STATUS 2

STATUS 0

GROUND

Connector Information

- o W o - W A - —— - . — — s —— " - —— - . T . > W W wm W S M . . S W WS S e W WS e % v e -

13255-91031/08
Rev

- T Y G — R S W R S W WD S W Y M W D D W A W -
_—— e m e R R N e T L N L N S SR S S T S T e e e s e S e s e e e e - -

In Flip-Flon (Polarity selected by

In Flip=Flop Reset (Polarity selected by

Negative True,

Negative True,

nNnegative True,

Negative True,

Negative True,

Negative True,

Negative True,

Negative True,
Status Rit 6

Status Rit 4

Status Rit

Negative True,

Ground

NData (ut Register Bit 7

Data

Data

Data

Data

Data

Data

Data

Jumper L)

Jumper .J)

out

out

Out

out

out

out

Qut

Register

Register

Register

Register

Reglister

Register

Register

Status Bit 0

Bit

Rit

Rit

Bit

Bit

Rit

Rit

P R T R R e e N S E S s S s s s m e m m r  a c o - - o o W o - . - -

AUG=01=76
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Table 5.1

Connector Information (Cont’d.)

13255-91031/09
AUG=01-76

L -t L L L Y e e e L e e e Y
T e W e N G e v — w —n wn . T > e = A A N - = SO T WE WS MY WD W D G e W G e e G Wh U G R S S G e P W S W G WS G W e D e M R W IS G e e S - e e S e

signal
Description

Connector

ancd Pin No.

- - — - - — - —
. D - - - -

P2, pPin A

COMMAND OUT

DEVICE OUT

————— e S v— ——

DATA IN 7

DATA 1IN 6

DATA IN 5

DATA 1IN 4

DATA IN 3

——— N 4 ———

DATA TN 2

DATA IN 1

DATA IN O

STATUS 7
STATUS 5

STATUS 3

STATUS 1

STROBE

R R R R T e R e e E T o o e o > o o = o -

Gut Flip=Flop (Polarity selected by

Out Flip-flop Reset (Polarity selected by

Negative True,

Negative True,

Negative True,

Negative True,

Negative True,

Negative True,

Negative True,

Negative True,
Status Bit 7
Status Bit 5

Status Bit 3

Negative True,

Pulse or +5 Volts

Jumper M)

Data

Data

Data

Data

Data

Data

Data

Data

Jumper K)

In

In

In

In

In

In

In

In

Reajister

Register

Register

Register

Register

Register

Register

Reaister

Status Bit 1

(Selectable by Jumpers)

B R T e T T e e e T P e s
R e E T E E T e T N e T e N T e T s T e S T e T T T T T e T R e T s T e s e c e s e r e e T e e r e e o o o - - -
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Table 6.0 Module Bus Pin Assianments

D T T LT SR T S e G e S G e e e AR e WP e VD W S G W R G G W M G S S G e NS e e M W v o
D i " . 0 " - - - -~ ————— e e mm e A AN . o e ———————T

Function

Performed: Output Data

Poll Bit: Not Applicable

Module Address: (ADDR 11,10,9,4) = (HGFF)
Address determined by
Jumpers H, G, F, and F
Jumper Nut = 1 Jumper In = 0

Function Srecifiert Not Applicable

are negative true on the P2 interface.)

R7 Output Data Bit 7
B6 Output Data Rit 6
R5 Nutput Data Rit 5
B4 Autput Data Bit 4
R3 Nutput Data Rit 3
B2 Nutput Data Bit 2
B1 Nutput Data Bit 1

RO Output Data Bit 0

Data Bus Bit Interpretation: (NnOte: These sianals

e R e —
- - S - —— W - —— -

| = e e . w — - —— o — — - - ——— o — -
>
=)
e
x

oo
o

|====:::-====:::===:=
fi1=Logical 1=Bus Low |
10=Loaical 0=Bus Highl|
IX=pon’t Care i

o A S — e o wn— —
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Table 6.1
Function
Performed: Input Status

Poll Bit: Not Applicable

Jumpers H,
Jumper Qut

Function Specifier: ADDR O
ADDR 1
ADDR 2

R7 Inout Status Bit 7
Rt Tnput Status Bit 6
BY Input Status Bit S
B4 Tnput Status Bit 4
B3 Innut Status Bit 3
Y Tnput Status Bit 2
R1 Tnput Status Bit 1

RU Tnput Status Bit 0

Module Address: (ADDR 11,10,9,4)
Address determined by

G, F,

=1

13255=-91031/11
Rev AUG=01-76

Module Rus Pin Assignments

0
0
0

NData Bus Bit Interpretation:

NOTE?®

(HGFF)

and E
Jumper In = 0

These signals are
negative true on
the P2 interface.

>
(=}
I
x

\
[}
\
]
]
]
1
)
1
]
1
!

T
£

l1=Logical 1=Bus Low |
I0=Logical 0=Bus High|
| x=Don‘t Care |

e Y e -
- e e T e T o = = = = A A Ao - —

o e o e S o = . e o . . - - . b e v WS e ke o A - W = T . M S . S T S e e TR e M M e G e N T s e - - - ——
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Module Bus Pin Assianments

L o - ——— T — - — T~ " — — . " —— ———— ——— - n e e G- e e RS TS ==

Table 6,2
Function
Performed: Tnput Data
Poll Bit: Not pApplicable

Module Address:

Jumpers H,
Jumper 0Out

ADDR 0
ADDR 1
ADDR 2

Function Svecifier:

DO -

Data Bus Bit Interpretation:
are negative true on the

R7 Tnput Data Bit 7
Bo Tnput Data Bit 6
BS Tnrut Data Bit 5
B4 Tnnut Data Bit 4
R3 Tnput Data Bit 3
B2 Tnout Data Bit 2
B1 Input Data Bit 1

(ADDR 11,10,9,4) =
Address determined bv
G' F‘.

(HGFE)

and E
1 Jumper Tn = 0

(Note: These sianals
P2 interface.)

11=Loqical 1=Bus Low |
10=Logical 0=Bus Highl|
i X=Don‘t Care |
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Table 6,3 Module RBus Pin Assignments

- o WD - U D Y D i N W G W T S G e SR e S G e~ G M 4D SR AP W G e WD S S S S S el D G e G TR GH A TP S G e WS G WP e WP e G WD S G W I WP G WS W I W e

Function

Poll Bit: Not Avbplicable

Modyle Address: (ADDR 11,10,9,4) =
Jumpers H, G, F,

Function Specifier: ADDR 0

ADDR 1
ADDR 2

waunn
b

Data Bus Bit Interoretation:

R7 In Flip=Flop (0 = Reset,
Bo Always 0
BS Alwavys O
R4 Always O
B3 Alwavs 0
B2 Always 0
Rl Always 0

211} Nnut Flip=-+lop (0 = Reset,

- GEP P GED AER D D R M D GER SR R GED AR MR P AU IR GED SR S A SED D SR MEL EER S R e A A AN GED GED D SR SR e T e e w—— e vom w—

1

performed: Read Settings of Command Flip=Flops

(HGF®)
AdAdress determined by
and E
Jumper Out = 1 Jumper In =

Set)

13255=-91031/13
Rev AUG=01=76

Rus
Signal

——— - - ——
=T

-~y - - -
- e -

- . . . . TS G W S WS W S -
- e . - - W wn - - —— -

1=Logical 1=Bus Low

- e T W — - - W S —n S - . A S - - v e G D R WP Y e S A e e G M e T R WS aun S v M TR W s TR GG WE W YD G e W G S e e

l0=Logical 0=Rus Highj|

X=Don‘’t Care

D e e e o o - - o o —— e V- W - S . e v e T e T WD S M T e S WD TN e W B T S D A e
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D > - - — - — - -
- - - - - - - -~ —

Function
Performed:

S
(

13255-91031/14
Rev AlUG=01=76

Table 6,4 Module Bus Pin Assianments

et/Reset Command Flip=-Flops
Input Operation)

Poll Bit: Not Applicable

Module Address: (ADDR 11,10,9,4) = (HGFFE)

Address determined by
Jumpers H, G' F, and E
Jumper (Out = 1 Jumper In

Function Spvecifier:

RO Alwavys

|
|
|
|
|
!
|
t
)
|
|
1
|
i A2 Al
] === =m=
| 0 1
| 1 0
} 1 0
| 1 1
[ 1 1
!
|
| Nata Bus
|
| B7 Alwavs
|
|
| Rb6 Always
{
|
[ RS Alwavs
1
|
| B4 Alwavs
|
|
| r3 Alwavs
|
|
| B2 Alwavys
|
|
{ R1 Alwavs
!
|
|
!

X0

0 Output Pulse

0 Reset Nut flip=floop
1 Reset In flip=-flop
0 Set Out flip=-flop

1 Set In flip=flop

Bit Interoretation:

0

- - > - - - - -
e Ittt s

e T e - - WS - - = - —

| | Rus |
I Value | Sianal i
|====z=z=l===z=====z===|
| X | ADDR 15 |
| X | ADDR 14 |
| X | ADDR 13 |
| X } ADDR 12 |
| H | ADDR 11 |
| G | ADDR 10 |
| F | ADDR 9 |
| X | ADDR 8 |
| X 1 ADDR 7 |
| X | ADDR 6 |
t X | ADDR S |
| £ | ADDR 4 |
| X | ADDR 3 )
i A? | ADDR 2 |
] Al ! ADDR 1 |
t AQ | ADDR O |
|======c|====z=====z=|
} B7 | RUS 7 |
! B6 | BUS 6 |
I BS | BUS 5 |
| B4 I RUS 4 |
I B3 | RUS 3 |
I B2 | BUS 2 |
! R1 ! RUS 1 |
| BO f RUS 0 |

t1=Logical 1=Bus Low |
10=Logical 0=Bus Highl
X=Don’t Care |
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3.1.1

3.1.2.1

FUNCTTONAT, PESCRIPTIUN, Refer to the block diagram (figure 1),
schematic diagram (fiaure 2), component location diagram (figure 3),
and parts lists (02640-60031, 02640-60116, and 02640-60135) 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, input only, or innut/output. It can be confiqured for either
positive or negative logic (with processor inversion of data). If a
minimum amount of status is needed, the status lines can be used for
data input {f desired. TIf DATA OQUT and DATA TN lines are tied toget-
her, a bidirectional bus can be implemented, 7The Terminal Duplex
Register Module consists ot bus decoder logic, an address comparator,
control logic, an output register, an input reglister and status, and a
strobe generator,

BNIS DECODER LNGIC.

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

(NUTPYUT) and eiaht input commands or functions,

The bus decoder logic decodes bus control inputs I/0, WRITE, REQ, bus

address information (ADDR2, ADDR1, and ADDRO), and the module address
equal (ADDR=) signal from the address comparator block, 1In addition,

it nenerates internal control signals OUTPUT, 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).

Two 4=-input NAND gates (U35) decode the bus sighals, thus determining

the direction of data flow. The DUTPUT (U35, Pin 8) sianal clocks data

from RUSO through BUS7 into the output register (U18 and U28) on the

positive edge of the pulse. Tf Jumper C is in, the OUTPUT signal also

sets the Out flip-flop at U26, Pin 4, The INPUT signal at U35, Pin 6
enables the 1-0f-8 decoder (U34) to determine which input function will
be active,
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3.1.2.2

3.2

3.2.1

3.2.2

3.3.?

1f INPUT is low, ADDR2, ADDR1, and ADDRO determine which command is de-

coded. INPUT DATA (U34, Pin 9), INPUT STATUS (U34, Pin 7), and CMD FF
STATUS (U34, Pin 11) are inverted and control open=collector buffers
which gate the information onto the terminal bus, The other inout coma

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

ADDRESS COMPARATOR.

The address comparator determines if ADDR11, ADDR10, ADDR9, and ADDR4
on the data bus match the module address selected by four jumpers on
the module., The Address Fqual (ADDR=) signal from the address compara-
tor enables the bus decoder logic to select the input/output commands
for the Terminal Dunlex Register Module,

Four open=-collector exclusive OR gates (U14) act as the comparator for
ADDR11, ADDR10, ADDR9, and ADDR4. TIf an address compare exists, ADDR=
will be true (high) at U14, Pins 3, 6, 8, and 11. ADDR= is combined

with WRTTE, 1/0, and REQO to enable module commands., Module Jumpers E,

F, G, and H control the module address configuration for ADDr4, ADDRY,

ADDR10, ADDR11 respectively, A jumper in represents a logic 0 for that
module address bit, (Refer to the jumper summary in table 4,0,)

CNNTRNL LOGIC.

The control logic consists of two command flip-flops (In and Out),
gates which control set and resetting of these flip-flops, and gates
which select logic prolarities for control.

The In flip~-flop and Out flip~flop are used to control the flow of data
between the Terminal Duplex Register Module and the device it is con-
trollina, Fach tlip-flop can be set and reset by the bus commands and
can also he reset bv the controlled device, The two command flip-flops
are controlled separately allowing simultaneous input and output
operations.
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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 6) and can be set/reset
bv 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 U226, Pin 12, Jumper
L selects the logic polarity of COMMAND IN (P2, Pin 1), Tf Jumper I, is
in, then COMMAND TN will be high when the In flip-flopo is set. 1If
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 and U28) when it makes a transition from on to of¢f.

The Qut flip~-flop (U126, Pin 5) is associated with the output reaister.
The J=K flip=~flop is reset by PWR ON and can be set/reset by input com=-

mands, reset by DFVICF 0OUT (P2, Pin B), or set with an OUTPUT command
if Jumper C is in, Jumper K on the module selects whether a high
(fumper out) or low (Jumper in) at P2, Pin B resets the Qut flio=flop
with the K input at U026, Pin 2., Jumper M selects the logic polarity of
COMMAND QUT (P2, Pin A)., If Jumper M is in then COMMAND OUT will be
high when the Qut flip-flop is set. TIf Jumper M is out, then COMMAND
ONT will be low when the Nut flip-flop is set. I1f Jumper N is in, the
Out flip=-flop controls the output reglister buffers allowing a bidirec-
tional open-collector bus,

One of the Iinput commands, CMD FF STATUS (U334, Pin 11) erables the 1In
and gut flipn-flops to be read as status. Open=collector buffers (U255,
Pins 3 and 11) agate the In flip=flon to BUS7 and the Nut flip=flop to

BUSO when a CMD FF STATUS command is decoded by the bus decoder logic.

OUTPUT REGISTFR,

The output reaister consists of two 4~bit D flip=-flops ()18 and U28).
The output data comes from the data bus and is clocked into the output
register when an output command is decoded.

The ontout reqgister receives an 8~bit byte from the bus and sends it
out on the interface through openw=collector buffers (U19 and U29). The
Data Nut signals are neaative true and the buffers can be optionally
controlled by the Qut flip=-flop allowing a bidirectional input/output
bus confiauration.
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3.4.2.1

3.4.2.2

3.5.2

3.5.2.1

3.5.2.2

The two 4=-bit D flip-flop registers are clocked on the positive edge

of DATA QUT CI.OCK at U36, Pin 2, They take the negative true signals
from the terminal bus (BUSO throuah BUS7) and invert them by usinag the
complemented output of the D flip-flops. This pPreserves positive logic
on the PCBR, The reqgisters 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
(Yow) or sourcing 2 milliamperes at +3 volts (high),., The buffers can
be controlled by the 0Out flip-flop iIf Jumper N is in,

INPUT RFEGISTER AND STATUS.

The input register latches ejaht data bits (DATA IN O to DATA IN 7
from the P2 connector, Each input bit has a pull~-up resistor which
can be biased bv a jumper to either +5 volts or ground. The status
bits are not latched and are available by an input command.

The input register (U39 and U49) and the Status In siqgnals 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 Tnput Data command (see table 6.2). The status is not latched and
is read directlyv to the bus.

The input register is made up of two 4~bit D flip=-flops. Data 1is
clocked into the input register by a positive edge on the DATA TN CLK,
which i{s the complemented output of the In flip-flop. TInputs from the
interface connector (P2) qgo directly to the D flip~flops, Fach input
has a 1K pull-up resistor, which can be connected to +5 volts (Jumper
B in) or around (Jumper A in), Jumpers A and B cannot be {n simul=-
taneously, otherwise a short from +5 volts to ground will exist. This
feature allows a bias of less 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 go to open=collector
buffers (U388 and U48) which are enabled by the TINPUT DATA command at
u3le, Pin 4,

The eight status input bits go directly to bus driving buffers (U58 and
U%9) which are enabled by INPUT STATUS at U36, Pin 6, Bits 1 and 0 go
through Schmitt gates (U37, Pins R and 11) which invert the status po-
larity. FEach status input bit has a 1K pull=-up to +5 volts.
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3.6.2

3.6.2.1

3.6,2.2

STPNBF GENERATOR,

The strobe aenerator provides a 1-microsecond output pulse when tria-
gered, This signal can be used to clock output or input data as
necessary, 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 jumpber allows +5 volts to
be connected to the pulse output pin (to supvply power or indicate power
on).

The strobe is generated by a one~shot (monostable) function (U23) which

is trigaered by the negative edge of STROBRE TRIGGER at U34, Pin 10,
Two output buffers (U17, Pin 3 and 6) are connected to the outputs of
the one=-shot. Insertion of Jumper P or Jumper 0 causes the PCA to
provide a negative or a positive pulse, respectively,

If a one~shot function §s not needed STROBE can be jumpered to +5 volts
with Jumper R, Only one of the Jumpers P, 0, or R can be in at one
time, otherwise damage 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 L Mfr
: g Qty Description Mfr Part Number
Designation Number Code
02 €40-60031 1 TERMINAL DUPLEX REGISTER A5SSEMBLY 28480 02640-60031
DATE CODE: A~1448-22
REVISION DATE: 04-15-T76

[} 0180-0393 1 CAPACITGR-FX0 39UF+-10% 10VDC TA 562389 150D396X901082
2 01€0~-2204 1 CAPACITOR-FX0 100PF #-5% 3004VCC MICA 28480 0160-2204
3 0160-2055 10 CAPACITOR-FXD .Ql1UF #80-20% 100WVDC CER 28480 0160-2055
[ 0160-2055 CAPACIIOR-FX0 -OLUF #80-20% LOCWVDC CER 28480 0160-2055
"3 01€0-2055 CAPACITOR-FXD .OlUF #80-20% 100WVDC CER 28480 0160-2055
[y 01€0-2055 CAPACITOR-FXD .OLUF +#80-20% LOCWVDC CER 28480 0160-2055
7 0160-2055 CAPACITOR-FXD «OlUF 480-20% 100WVDC CER 28480 0160-2055
.8 0160-2055 CAPACITOR-FXD +01UF +80-20% 10CWVDC CER 28480 0160-2055
9 0160-2055 CAPACITOR-FX0 .OlUF #80-20% LUOWVDC CER 28480 0160-2055
“lQ 0160-2055 CAPACITOR-FXD <OlUF +80-20% 100WVDC CER 28480 0160-2055
i1 0160-2055 CAPACITOR-FXD .01UF #80-20% 100WVDC CER 28480 0160-2055
[ ¥4 0160-2055 CAPACITOR—FXD .OlUF #80-20% LOOWVDC CER 28480 0160-2055
el 0360-0124 1 TERMINAL-5TUD SGL-PIN PRESS—-MIG 28480 0360-0124
R1 1810-0125 2 NETWORK-RES 8-PIN-SIP .125-PIN-SPCG 11236 750
R2 18100125 NETWORK-RES 8-PIN-SIP .125-PIN-SPCG 11236 750
R3 1810-0121 4 NETWORK~RES 9-PIN-SIP .15-PIN-SPCG 28480 181G-0121
R4 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
R6 1810-0121 NETWORK—BES 9-PIN-SIP .15-PIN-SPCG 28480 1810-0121
R7 0683-2235 1 RESISTOR 22K 5% +25W FC TC=-400/+800 oria1 €B2235
Ule 1820-1215 1 IC-DIGITAL SN74LS136N TTL LS QUAD 2 01295 SN74LS136N
uyar 1820-1209 8 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SN74LS38N
ulis 1820-1195 4 IC~DIGITAL SNT4LSL1T5N TTL LS QUAD 01295 SN74L S175N
ul9 1820-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SNT4LS38N
va3 1820-0207 1 IC-DIGITAL 9601PC TTL MONOSTBL 07263 9601PC
bea 1820-1201 1 IC-DIGITAL SN74LSOBN TTL LS QUAD 2 AND 01295 SNT4L SO8N
u2s 1820-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SN74LS38N
U2o 1820-1212 1 IC-DIGITAL SN74LS112N TTL LS DUAL 01295 SNT4LS112N
vai 1820-1211 1 IC-DIGITAL SN74LS86N TTL LS WQUAD 2 01295 SN74L S86N
u2d 1820-1195 IC-DIGITAL SNT74LSL175N TTL LS QUAD 01295 SNT4LS175N
Uey 1320~-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SNT4LS38N
w34 1820-1216 1 IC-DIGITAL SN74LS138N TTL LS 3 01295 SN74LS138N
[P ELY 1840-1204 1 IC-DIGITAL SN74LS20N TTL LS DUAL 4 NAND 01295 SN74L S20N
Jso 1820-1199 1 IC-DIGETAL SN74LSO4N TTL LS HEX 1 01295 SNT74L SO4N
w3l 1820-1056 1 IC-DIGITAL SN74132N TTL QUAD 2 NAND 01295 SNT4132N
U3a 1820-1209 IC-DIGITAL SNT4LS38N TTL LS QUAD 2 NAND 01295 SN74L S38N
39 1820-1195 JC-DIGITAL SN74LSL175N TTL LS QUAD 01295 SNT4LSLT5N
48 18201209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SN74LS38N
U4a9 1820-1195 IC~-DIGITAL SN74LS175N TTL LS QUAD 01295 SNT4LSL75N
Uss 1820-1209 IC~-DIGITAL SNT4LS38N TTL LS QUAD 2 NAND 01295 SNT4LS38N
59 1820-1209 IC-DIGITAL SN74LS38N TTL LS QUAD 2 NAND 01295 SN74LS38N
Wl 1200-0482 2 SOCKET-1C 16—CONT DIP-SLDR 91506 516~AGL1D
we 12C0-0482 SOCKET-IC 16-CONT DIP-SLDR 91506 516—~AG11D




Replaceable Parts

HP Part ... Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
Q2€40-60116 1 9871 CABLE ASSEMBLY 28480 02640-60116
REVISION DATE: 06-26~70
Q624-0098 2 SCREW-TPG 4—40 .438-IN-LG PAN—-HD—-POZI 28480 0624-0099
08%0~0767 TUBING=HS «187-D/.093-RCVD .02-WALL 06090 RNF-100~3/16-RED
1281-0159 1 CONNECTOR~PC EDGE L15-CONT/RUW 2-ROMS 71185 251-15-30~261
12¢1-1029 1 LUCK-SUBMIN € 37 CONT CUNN 71785 DC-51222-1
12£51-2368 1 HOOUD—-SUBMIN D 37 CONT CONN 71468 DC51214-1
12%51-4149 1 CUNNECTOR 37-PIN F RECTANGULAR 28480 12514149
12514339 1 POLARIZING KEY-PC EDGE CONN 28480 1251-4339
1281-4502 12 CONTACT—CCNN U/W—UTIL FEM CRP 28480 1251-4502
22€0-0091 1 SCREW—=MACH 4—40 .562~IN-LG PAN-HD-POZI 28480 2200~0091
22¢€0-0002 1 NUT-HEX-DBL~CHAM 4~-40—-THD .062-THK 28480 2260-0005
30:0-0143 1 SCREW-SET 6-32 .5-IN-LG SMALL CUP-PT ALY 28480 30300143
8120-1950 CABLE-SHLD 26ANWG 12-CNDCT JGK=JKT .27-0D 28480 8120-1950
5040-6003 1 CLAMP 28480 5040-6003
5040-6072 1 MUUNTEING BLOCK 28480 5040-6072
50406086 1 HOOD, CONNECTOR 28480 5040-60856




Replaceable Parts

Reference HP Part . Mfr
: A Qty Description Mfr Part Number
Designation Number Code
02€40-60135 1 9866 CABLE ASSEMBLY 28480 02640-60135
REVISIGN DATE: 04-02-76

0624-0098 2 SCREWN-TPG 4-40 .438-IN-LG PAN-HD-POZ1 28480 0624~-0099
08S0~0312 TUBING~HS <25-D/.125-RCVD .025-wWALL 06090 RNF—100-1/74-8BLK
08S0~-0706 TUBING=HS .093-D/.046-RCVD .02-wALL 36090 RNF-100-3/32-BLK
12£1-0159 i CUNNECTOR-PC EDGE 15-CONT/ROW z—ROWS 71785 251-15-30-261
1L251-0352 1 CABLE BUSHING-CIRC STD CONN 71468 CA18220-6
121-3G4s 1 CUONNECTOR 19-PIN M CIRC STANDARD 09922 BT06E14—-19PM—143
1251-4339 1 POLARIZING KEY-PC EDGE CUNN 28480 1251-4339
1520-1i695 1 STRAIN RELIEF32.28" LG 00538 0BD

22€0-0l4e9 1 SCREW-MACH 4—40 .625~IN~LG PAN-HD-POZI 28480 2200—-Q1 49
2< €0-0002 1 NUT—-HEX-DBL-CHAM 4~40-THD .062~-THK 28480 2260-0005

3030-0009 1| SCR SET 6-32 X.38

3030-0196 2 SCR SET 4-40 X.18

8120-1950 CA SH 12X26GA UL

8150-2344 WIRE 24 BLK

8150-2354 WIRE 24 WHT-BLK

5040-6003 1 CLAMP

5040.6072 1 MTG BLOCK

5040-6086 1 HOOD CONNECTOR




