HP 98622A

GPIO Interface Module

2l ARTISAN

‘ TECHNOLOGY GROUP
$395.00 '

In Stock Your definitive source
Qty Available: 1 for quality pre-owned

Used and in Excellent Condition i
equipment.
Open Web Page

https://www.artisantg.com/58361-1 Artisan Technology Group
(217) 352-9330 | salesaartisantgLom | artisantg.com

Alltrademarks, brandnames, and brands appearing herein are the property of their respective owners.

» Critical and expedited services « We buy your excess, underutilized, and idle equipment
«» In stock / Ready-to-ship « Full-service, independent repair center
Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein.


https://www.artisantg.com/58361-1/Agilent-98622A?pdf=58361-1
https://www.artisantg.com/58361-1?pdf=58361-1

f(

HP 98622A
GPIO Interface Installation

Manual Part No.98622-90000

&

(bﬁ HEWLETT

PACKARD

Hewlett-Packard Company
Roseville Networks Division
8000 Foothills Boulevard
Roseville, California 95678

S

\>




ii

updated : )
e. A verti ) bage will b i

vertical bar in the margin indicas e indicated by 4
rearranged d es the changes on

each page. Note th
. at pages whj
ch are ue to changes on Previous
page are not

considered revised

J .
une 1981 First Edition Installation Note

August 1981 .. g
' -« - Second Edit; .
April 1982 . . Thirg Editioimon Installation Manya]

September 1983 . .. Fourth Edition
November 1983 ... Update 1

No '
vember 1983 Reprint (incorporating Update 1)

NOTICE

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

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTIBILITY AND FITNESS FOR A PARTICU-
LAR PURPOSE. Hewlett-Packard shall not be liable for errors contained herein or for incidental or consequential

damages in connection with the furnishing, performance or use of this material.
Hewlett-Packard assumes no responsibility for the use or reliability of its software on equipment that is not

furnished by Hewlett-Packard.

This document contains proprietary information which is protected by copyright. All rights are reserved. No part of
this document may be photocopied, reproduced or translated to another program language without the prior written

consent of Hewlett-Packard Company.



HP Computer Museum
www.hpmuseum.net

For research and education purposes only.



Table of Contents

Chapter 1: General Information

Introduction ... ... 1-1
About This Manual . ....... .. ... . . . 1-1
About the HP 98622 GPIO Interface. . ........... .. .. ... .. .. .. ... ........ 1-1

Technical Specifications .. .. ... ... . . . . . . e 1-2

ODtIONS . . .o 1-3

Optional Peripheral Configurations . . ......... .. ... .. ... ... ... ... ... .......... 1-3

Handling the Interface Card .. ....... ... ... . . . ... . . ... . . . . 1-3

Chapter 2: Installation

Introduction .. ... L 2-1

Configuring the Interface Card. .. ... .. ... ... ... ... .. . . . . .. .. 2-1
Select Codes. . ... ... 2-1
Interrupt Levels . . ... ... . 2-2
Data-In Clock Source ... ... .. . ... . . . . . 2-3

Read . ... 2-3
Busy . 2-3
Ready . . ... 2-3
Option Select . . ... ... 2-3

Jumper Configurations ... .. ... ... 2-4
DOUT CLEAR Jumper . . . ... . 2-4
BURST Jumper . .. ... 2-4

PCTL Delay Adjustment . . ... . ... . . 2-5
Increasing PCTL Delay . .. ... ... ... .. . . .. . 2-6
Time Delay Increase Formula. . ......... ... ... ... ... .. .. ... ... ... ... ... 2-6
Decreasing PCTL Delay . ... ... ... . .. .. . .. .. . .. . . . .. 2-8
Time Delay Decrease Formula. . ...... ... .. ... .. ... . ... .. . ... .......... 2-8

Interface Cables . . . .. ... . 2-11
Cable Preparation . . ... ... . . 2-11

Data Input Lines. . ... .. ... . 2-12
Recommended Driver Circuits. . .......... . ... ... ... ... ... ... ... .. ...... 2-12

Driver Specifications . . .. ... ... ... 2-13

Data Qutput Lines . . ... ... . 2-14

Recommended Receiver Circuits. ... ......... ... ... .. ... ... ... ... ...... 2-14
Receiver Specifications. ... ....... ... .. ... .. ... 2-15

Peripheral Information Lines . ....... ... ... .. .. . . ... .. ... .. .. 2-16
Peripheral Control Line . ...... ... .. ... . . . .. . . . .. 2-16
Peripheral FlagLine . ... .. .. . . 2-16

Transferring Data. . . ... ... .. ... . . . 2-16
Handshake Mode .. ... ... .. . . . . . . . .. . 2-17
Peripheral Status Line. .. ........ .. ... .. . .. . . 2-17
Extended Status Input Lines. . .. ... .. .. 2-17
Extended Control Qutput Lines. . ........ ... ... ... ... ... .. ... . ... ... .. .. 2-17



iv

Input/Qutput Direction Control Line

......................................... 2-17
Peripheral Reset Line .. ...... . .. .. . . . . i . .. . .. .. ... ... . .. 2-18
External Interrupt Request Line. ... ...... .. .. B 2-18

Installing the Interface Card . ......... ... .. .. ... ... .. ... ... . . ... . . ... . 2-22

Appendix A

Configuring 98622 Cards to Match 98032 Cards . ........... ... .. . . . . ... .. .. A-1
Appendix B
Replaceable Parts ... . .. . . . B-2
Figures
2-1 Select Code Switch . .. ... 2-2
2-2 Interrupt Level Switch. .. ... ... . ... . . 2-2
2-3 Data-In Clock Source Switch .. ....... ... . ... . ... . 2-3
2-4  Option Select Switch. . ... ... . 2-4
2-5 Jumper Locations and Pinouts. . . .......... ... ... .. ... 2-5
2-6  Selecting PCTL Delay Capacitor . . ............ ... .. .. ... . ... ...... .. 2-7
2-7 Full Mode Timing Diagram . .. ........ ... ... . ... . ... .. . . ... . . . 29
2-8 Pulse Mode Timing Diagram .. .......... ... ... ... .. .. ... . ... .. ... ... 2-10
2-9 Preparing the Interface Cable . ................. ... ... .. . .. .. ... ... ... 2-11
2-10 Recommended Peripheral Driver Circuit .. ... ... ... . .. ... .. ... ..... 2-13
2-11 Recommended Peripheral Receiver Circuit .. ........... ... .. ... ... ... 2-15
Tables
1-1  98622A Available Options . ... ... .. ... .. 1-3
1-2 Option Interface Configuration .. ....... ... ... .. ... ... . . ... ... ... 1-3
2-1 Interrupt Level Switch. .. ... ... ... 2-2
2-2 Option Select Switch. .. ... ... 2-4
2-3 DatalnputLines . ... ... ... . . 2-12
2-4 Data Qutput Lines. .. ... ... . . 2-14
2-5 Peripheral Information Lines . . ... ... ... .. ... . 2-18
B-1 GPIOBoardParts ... ... ... .. B-2



1-1

Chapter 1

General Information

Introduction

About This Manual

This manual provides all the installation information required for the HP 98622A GPIO Inter-
face. This information is presented in two chapters. Chapter 1 provides general information
about the interface including an overview of the interface, technical specifications and avail-
able options.

Chapter 2 provides installation instructions for the interface including switch and jumper con-
figurations. It also includes information for selecting the proper timing capacitor for various
cable lengths. Pinout diagrams for the interface cable are provided to help you configure the
peripheral.

About the HP 98622A GPIO Interface

The HP 98622A GPIO Interface contains all the circuitry required to provide a 16-bit bi-
directional data exchange between the computer and a compatible peripheral. The GPIO
Interface transfers data in a “‘full-duplex’” mode. That is, it can have data on the output lines
and be receiving data on the input lines at the same time.

Various switch and jumper configurations allow you to configure the Interface to meet a wide
variety of peripheral requirements. Such parameters as data-in clock source, interface select
code, selectable logic sense of: the data in, the data out or the various handshaking lines by
setting switches on the interface printed circuit board. Burst enable and DOUT clear are avail-
able by using or deleting the appropriate jumpers on the board.

The Interface is shipped from the factory either as a Standard Interface (with no cable) or as
an Option Interface (with a cable). The Option Interface is preconfigured for operation with a
given peripheral (e.g., Option 004 which is configured for a 7.5 foot cable for the HP 9866
Printer). The Standard Interface needs to be configured to meet your peripheral’s require-
ments.
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Technical Specifications

The following list details the specifications for the GPIO Interface. It lists the parameters re

quired for the peripheral drivers and receivers. Refer to Chapter 2 for a more detailed descrip
tion of the various lines and their function.

Data Input Lines:

Termination:

Receiver Logic:

Input Voltage:
Logic Low
Logic High

Input Current:
Logic Low
Logic High

User Logic:

Status and Handshake Input Lines:

Data Output Lines:
Driver Logic:
QOutput Voltage:
Logic Low
Logic High
User Logic:
Handshake and Control Output
Lines:

Termination:

Receiver Logic:

Input Voltage:
Logic Low
Logic High

Input Current:

Logic Low
Logic High

16 latched lines; DIO thru DI15

Resistive divider of 3 kohms to +5 V. 6.2 kohms to
ground

Exclusive OR

0.8 V maximum
2.0 V minimum

0.8 mA (maximum) at 0.4 V
40 paat2.7V

Positive-or negative-true (selective via hardware or soft-
ware)

PELG. PSTS. STI0. STI1 (Same specs as Data Input)
16 latched lines: DOO thru DO15

Open collector

0.4V at 16 mA. 0.7 V at 40 mA.
30 V maximum

Positive-or negative-true

PCTL. VO . CTLO . CTL1 . PRESET. EIR

Resistive divider of 3 kohms to +5 V. 3.1 kohms to
ground

Schmitt Trigger

0.6 V maximum
1.9 V minimum

— 0.4 mA (maximum) at 0.4 V)
40 uaat2.7V
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Options

Presently, there are four options available for the HP 98622A GPIO Interface. Table 1-1 lists
all four options. All the options concern available cable lengths, types of cables and terminat-
ing connectors.

Table 1-1. 98622A Available Options

Option Part No. Description
001 5061-4209 4.6 M (15 ft) unterminated cable
002 5061-4211 0.8 M (2.5 ft) cable for 9885M disc
003 98622-66503 4.6 M (15 ft) cable for 6940B Multiprogrammer
004 5061-4212 4.6 M (7.5 ft) cable for 9866 printer

Optional Peripheral Configurations

Table 1-2 provides Interface configuring information for use with the optional HP peripherals.
Refer to Chapter 2 for a description of the various lines and switch locations.

An "0 in any column means set that switch to “logic 0" — all other switches should be set to
“logic 17,

Table 1-2. Option Interface Configuration

HP
Model ,

No. PCTL PFLG PSTS HSHK DIN DOUT RD BSY RDY RD BSY RDY
69401 1 0 0 1 1 1 0 1 1 0 1 1
9866 1 0 1 1 1 1 1 1 1 1 1 1

9885 1 1 1 1 1 1 1 0 1 1 0 1

Handling the Interface Card

As with all integrated circuit boards, do NOT handle the boards in a statically charged atmos-
phere. A static discharge can damage the ICs. Do NOT handle the board by the edge connec-
tor. Fingerprints can cause a bad connection when the board is plugged into the computer.

1-3
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Notes



Chapter 2

Installation

Introduction

This chapter provides information concerning the installation of the GPIO I[nterface. A major
part of the installation procedure is configuring the Interface to the peripheral. This chapter
includes information for setting the select code, the interrupt level, the data-in clock source,
and selecting the proper option (inverted/non-inverted data and/or handshake lines).

Configuring information also includes proper jumper selection and timing capacitor selection
for the various interface cable lengths. Additional information includes pinout tables of the
interface cables, receiver and driver circuits for the peripheral data lines, required handshake
lines and a procedure for testing the Interface.

Configuring the Interface Card

There are four switches, mounted on the PC board, which can be set by the user. These
switches allow the user to set the select code of the interface, the interrupt level, the data-in
clock source, and inverted/non-inverted data and/or handshaking lines, and to select between
full or pulsed mode of handshake.

Interface Select Codes

Each interface card has a unique code by which it can be selected by the computer software.
The actual interface select code varies depending on the language of the operating system
installed in the computer. Refer to the ““I/O Programming’” manual for the language installed in
your computer for the correct select code for your application.

Generally, select codes 1 thru 6 are reserved for internal use by the computer (e.g., display,
keyboard, etc.). Select code 7 is reserved for the built-in HP-IB interface. Depending on the
language installed, select codes 8 and above can be used by interface cards.

For most installations, select code 12 will be used for the GPIO Interface. All GPIO Interface
cards are shipped from the factory preset to select code 12. If your system requires a different
select code, change the select code switch shown in Figure 2-1 to the proper value.

Note
When assigning an interface to a select code other than the preset
code, check the select code assignments for the other interface cards.
Do not assign the same select code to more than one interface.
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000

Figure 2-1. Interface Select Code Switch

Interrupt Level

The interrupt level switch (see Figure 2-2) sets the hardware priority level of the interrupt for the
GPIO Interface. Interrupt levels 1 and 2 are reserved for internal use. while interrupt levels 3
thru 6 are available for the interfaces. Interrupt level 3 is the lowest priority with level 6

representing the highest priority. This allows a higher level request to interrupt a lower level
data transfer.

Unlike the interface select code, all interfaces can be set to the same hardware interrupt level.
As with the other interfaces, the GPIO Interface is factory preset to interrupt level 3. When the
operating system encounters two or more interfaces set to the same interrupt level. they are
handled on a first-come first-served basis. Simultaneous requests are handled by the operating
system according to the program's software priority structure.

Use Table 2-1 to set the interrupt level switch:

Table 2-1. Interrupt Level Switch Settings

Interrupt Switch
Level Setting
{Hardware
Priority) 1 0
3 0 0
4 0 1
5 1 0
6 1 1

il

10

Figure 2-2. Interrupt Level Switch Setting
Default
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Data-In Clock Source

The sixteen data input lines are divided into two 8-bit bytes. The lower byte consists of data
input lines DIO thru DI7. The upper byte consists of data input lines DI8 thru DI15. Data-in
clocking is selectable from any of three clock sources for both upper and lower bytes.

Figure 2-3 shows the Data-In Clock Source Switch. The right side of the switch selects the
clock source for the lower byte. The left side selects the clock source for the upper byte.
Closing any switch (logic 0) selects that source as the data-in clock source. See Figures 2-7
and 2-8 for timing diagrams.

Note

Select only one clock source (logic 0) for each byte. Selecting more
than one source will cause improper operation.

UPPER LOWER

383383
< < -<-<D

I

Figure 2-3. Data-In Clock Source Switch

The following paragraphs describe the three clocking transitions which can be selected to
transfer data. The descriptions are applicable to either upper or lower byte.

RD. This mode causes the data to be clocked into the data input register when the register is

read. It accomplishes this by clocking the register on the leading edge of the output enable
signal of the register.

BSY. This mode clocks the data into the data input register when the PCTL line is cleared by a
ready-to-busy transition on the PFLG line.

RDY. This mode clocks the data into the data input register on the busy-to-ready transition of
the PFLG line. However, this transition does not clear the PCTL line; it is always cleared by the
ready-to-busy transition of PCTL.

Option Select

Depending on the application (or peripherals) you will want to select either positive or negative
true logic. As a user/programmer you have six options available for selecting positive or nega-
tive logic. Table 2-2 lists the six options in the same order as they are selectable by the Option
Select Switch (see Figure 2-4). See Figures 2-7 and 2-8 for the timing relationship between
these lines.
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Position
Name

Function

Logic 1
{(Switch
Open)
Logic 0
(Switch
Closed)

DOUT
Invert
Data Out
Low =1
High =
Low = 0
High = 1

Table 2-2. Option Select Switch

Switech

DIN

Invert
Data In
Low =1
High = 0
Low =0
High = 1

HSHK PSTS PFLG PCTL
Full/Pulse Invert [nvert Invert -
Handshake PSTS PFLG PCTL

- Lo O_K Low = Rdy Low = Set
High = OK High = Bsy High = Cly
Low = OK  Low - Bsy  Low - Clr
Pulse
High = (TL High = Rdy  High - Set
222333
S %307

108001

Figure 2-4. Option Select Switch

Jumper Configurations

DOUT CLEAR Jumper

Normally (no jumper). the contents of the data output registers are undefined at power up.
They are also normally unchanged after an interface reset. With the DOUT CLEAR jumper
installed. both data output registers (lower and upper) will be cleared at power up and after

an interface reset.

Standard configuration from the factory is without the jumper. Install the jumper to add the
DOUT CLEAR feature (see Figure 2-5).

BURST Jumper

The burst feature is used in conjunction with direct memory access (DMA). Normal operation
(no DMA) is with the burst jumper installed (see Figure 2-5). Removing the jumper enables

the burst feature.
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The burst feature enables the direct memory access controller (DMAC) to hold the system bus
for a short period of time following each DMA transfer to the interface. If the peripheral
completes the data handshake during this time period, another DMA transfer can occur with-
out the DMAC having to reacquire the system bus. This results in a higher data transfer rate
and a shorter latency time.

E. GPIO 98622
B % /\

Option Select Switch N?R,\g E’(F:LTé ano— 1 261 GrD
PSTS DO15— 2  27(—DI15
IRETI= 1 HEHK DO1a—{ 3  28}—DI14
Cyx) C6 =] DO13— 4 29 |- DI13
() | R L= DOUT | Swer potz— s s0l—Dit2
1 = [ RD BYTE DO11— 6 31— DI
DOUT % 25 BSY } DI0-7 0oto— 7 32/—Dl0
CLEAR | = y RDY DO9 —| 8 33— DIg
JUMPER | : R } UPPER DO8— 9  34f—DI8
Shown in Select LRDY BYTE DO7— 10 35 —07
Code 12 Position Dig-15 DO6 — 11 36 — DI6
D05 —12  37(}—DI5
P1 u3s Data in Clock Source Switch DO4 —{ 13 J1 38}—Di4

0

-

DO3 — 14 39— DI3

——————

SEL |= DO2— 15 40— Di2
CODE |2 J1 0ot —{16 a1 [—Dn
= D00 — 17  42}—DIo
0 GND — 18 43 — SAFETY GND (INNER SHIELD)
Interrupt Level Switch 1.0 PCTL—] 19 44— PFLG
U39 10— 20 45— PSTS
= PRESET — 21 46 —EIR
Burst enabled CcTLo—22  47}—STIo
u ed i
F1 i . D CTL1—23  48[—STN
l +5V4A jumper is removed o GND — 24 49— GND

SAFETY GND (QUTER SHIELD)— 25 50 r— AU

L_\ BURST. o

Figure 2-5. Jumper Locations and Pinouts

PCTL Delay Adjustment

In order to compensate for noise etc. on the input/output cable, the PCTL line has a built-in
delay of approximately 250 ns. Depending on the application, it may be necessary to increase
or decrease the amount of this delay. Figures 2-7 and 2-8 show the timing relationship be-
tween the PCTL line and the other peripheral information and control lines.

For DMA operation, PCTL is delayed for data output transfers only. For programmed trans-
fers, PCTL is delayed for both input and output data transfers.

The following paragraphs describe how to set the PCTL delay.
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Increasing PCTL Delay

When the interface is used in electrically noisy environments, or when extremely long cables
are used, it may be necessary to increase the amount of output time delay to allow the data
on the lines to settle. Adding a capacitor (Cx) increases this delay time.

Use the following formula to calculate the additional capacitance required to produce a de-
sired time delay. Figure 2-6 graphically illustrates the relationship between capacitance and

time delay. The location for physically attaching the capacitor to the interface board is shown
in Figure 2-5.

Time Delay Increase Formula:

Td = (Cf + CX) X 7Rf

where Ty = Time delay in seconds,
C; = fixed capacitance {100 pF) in farads.
C, = selected capacitance in farads
and R = fixed resistance (3.57 k(1) in ohms.

o

Example: Determine the additional capacitance needed to produce a time delay of

350 ns.

Since Tg = (C¢ + C)x . 7R¢,

Ty
C.= 7R, ~ ©
350 ns

__ 350ns F
= 3357k 100P

il

140 pF — 100pF

=40 pF
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~Computer

- . Museum

1.0 pf

0.1 pf

’
.01 pf

CAPACITANCE

W
1,000 pf

100 pf

Lo

L™

1.0ms

10 pf

10 ps
1.0 ps

100 ps
100 ns

AV13A 3INIL

Figure 2-6. Selecting PCTL Delay Capacitor
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Decreasing PCTL Delay

Occasionally, a system will require a delay of less than 250 ns. Adding a resistor (Rx) i
. X) i

parallel decreases the delay time. "

Time Delay Decrease Formula:
Td = R, x.7C,

where T, = time delay in seconds,
C¢ = fixed capacitance (100 pf) in farads

RfXRX

and R =g T g

where R, = fixed resistance (3.57 kQ) in ohms
and R, = selected resistance in ohms,

Example: Determine the parallel resistor needed to produce a time delay of 200 ns,

Since Td = R, x.7C,

Ty

R = 7C;

_ 200ns
~ 7 x 357 pf

= 2.8k}

and since R, = R, + R

Rx=ﬁ

_ 3.57k0x2.8kQ
= 357k - 2.8kQ

_ 10k0
=7
= 13kQ

Note

Delay accuracy may deteriorate with an R, of less than 2
kQ(Rx<4.55 kf}). Td should never be less than 100 ns (R, <1.43

kQ, Rx<2.39 k().




Output Operation

Installation 2-9
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[ One transfer = can begin
1 i here.
High 87
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/O BUS FLG LINE sart 1/ B
/ .
1on computer backplane) Low ( }_L) / Ve
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| /
\
— : i ]
DATA OUTPUT Ty N ) |‘ y
~ N \
LINES ( S \ (( (. \ / (
7 N \ )] )] v )
( \\I ‘ {{ \\ (
Control Cl !
ontrol Clear T N y Y < -
PCTL -~ "= .
Control Set = () (3 (\ N \
| ~ N N \
| h A (Cx |
N \
Busy | N | D) N ;
PFLG ! S Sewl s
{ ! ({
Ready i VY
- Time for peripheral to r-«——  Peripheral
acknowledge gets ready
T — 100ns minimum PCTL Control Set.  — for new data. __.]
l«———— Total peripheral time delay ————————»
(Oulput data is valid)
lnpUt Operanon Next transfer
F One transfer - can begin
] here
High - {{ ((— (L {
o) ) )T =) )
I/O LINE '
/ The calculator will
Low S——,— normally accept
/ Check FLG }<— data from
Hiah for low (( (( ( interface here.
I
/O BUS FLG LINE ¢ )T ) )
fon computer backplane) i
Low / —()
i
(L (( (N {
DATA INPUT A )3 ) \ )
LINES . N
(( i ~ (( (( A {
A i/ | ~ N ) )) \ )
| ! - : N \
Control Clear %— ! P | N {{ {
N ;- N ) \ )
PCTL Sal L | . PR .
{( (N / ~
Control Set | ) “ < \\ N . \\
| | Ny N \
Busy | | N \, j{)L\ ~ li
PFLG ! | S s S
Read t [ ( {(
YT A b —)
Peripheral L_ PT -
puts data
on input
lines. |
Total
peripheral delay i
PT = Peripheral time delay to allow data to settte.
1 Interface latches data here If the BSY switch is set to O for the corresponding data byte. é
2 interface latches data here if the RDY® switch is set to 0 for the corresponding data byte BUSY READY ALWAYS
3 Interface latches data whenever the register is ready by the computer when the RD source is selected.

Figure 2-7. Full Mode Timing Diagram
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Output Operation

F\ One transfer

i Next transf,
/O LINE ran R can beain |
ere
Low
/O BUS FLG LINE High L e S-\§
(on computer backplane,) Sta\rt ,
Low
DATA OUTPUT
LINES
Control Clear
PCTL
Control Set
Busy
PFLG

AY

T- .
100ns minimum Peripheral time delay. J
peripheral can accept ’

data during this period ‘»1

Input Operation

L Next transfer
N One transfer %—————ﬂ« can begin
here

High )@ (( [ (
I/O LINE ) =3
7/
Low 7 Check FLG The calculator will
for low normally accept
High (C_ ( data from
ig interface here.
/O BUS FLG LINE )) )
(on computer backplane) Low s (
! )
!
(( ¢ {
DATA INPUT )7 N )\ —
— N
LINES (- R (
) - - | R N )
\ - | |
Control Clear 87 ) -7 | ] \ {
L - C ; )
PCTL Sl o - - T | | -
Control Set (¢ [/
1] | DN
\ ~
( (( ! \ N (
Bus
Yo ) ; [ =)
PFLG ( : NP ’
Ready {( (s_ (
) )) ) )
Peripheral puts data
oninput lines. PT —
Total
peripheral delay
PT = Peripheral time detay to allow data to settle. g}
1 Interface latches data here if the BSY switch is set to 0 for the corresponding data byte.
BUSY READY ALWAYS
2 Interface latches data here if the RDY? switch is set to 0 for the corresponding data byte.
3 Interface latches data whenever the register is ready by the computer when the RD source is selected,

Figure 2-8. Pulse Mode Timing Diagram
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Interface Cables

The following paragraphs provide detailed information concerning the various input/output
and handshake lines for the GPIO Interface cable. Included are pinout tables along with
recommended receiver and driver circuits. Information on preparing the cable is also included
for those applications not using standard HP interface connectors.

Cable Preparation
Prepare the peripheral end of the interface cable as shown in Figure 2-9.

Note
Use heatshrink tubing or electrical tape to insulate the bare wire
and shields.
Heatshrink Control
Tube Lines
Inner
i Yr‘v’:;?saveWre
Heatshrink i )
Cable eTub; To Logic
To Interface, Ground

WHT-BLK-ORN
WHT-BLK-YEL
WHT-BLK-GRN
WHT.BLK-BLU

Outer Shield Cut Outer Bare Wire

Figure 2-9. Preparing the Interface Cable

Cut the cable to the required length, allow sufficient length for slack.
Strip off approximately 10 cm (4 inches) of the outer plastic jacket.
Cut off all but approximately 1 cm (1/2 inch) of the outer shield.
Fold the outer shield back over the outer jacket.

gk W=

Completely cover the end of the outer jacket and outer shield with heatshrink tubing or
electrical tape.

6. Cut back the inner shield and its nylon jacket to within 2.5 cm (1 inch) of the outer
jacket. (Do NOT cut off the bare inner wire.)

7. Completely cover the end of the inner shield and nylon jacket with heatshrink tubing or
electrical tape.

Note
Do NOT allow the inner and outer shields to short together.

8. Strip and connect the cable wires as required to your peripheral/connector.
9. Connect the logic ground wires shown in Figure 2-9 to your peripherals logic ground.
10. Insolate unused wire with heatshrink tubing or electrical tape.
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Data Input Lines
There are 16 data in

put lines labeled DIO thry DI15 (
ments). Input line D]

; refer to Table 2.3 . )
(MSB) 0 is the least significant bit (LSB) adle for pinout assign-

and DI15 is the most significant bit
section earlier in this manual for i i osie Refer to the opion Select”
true logic is recommended.

Three choices of data-in clocki

the “Data-In Clocking” secti . ; yte or for the 16-bit word. Refer to
clocking.

Table 2-3. Data Input Lines

Connector
Mnemonic Pin No. Wire Color Code
DI0 42 Black
DI1 41 Brown
DI2 40 Red
Low DI3 39 Orange
Byte DI4 38 Yellow
DI5 37 Green
DIl6 36 Blue
DI7 35 Violet
DI8 34 White/Brown/Red
DI9 33 White/Brown/Orange
DI10 32 White/Brown/Yellow
High DI11 31 White/Brown/Green
Byte DI12 30 White/Red/Orange
DI13 29 White/Red/Yellow
DI14 28 White/Red/Green
DI15 27 White/Red/Blue

Recommended Driver Circuits

Each of the data-input lines on the interface is connected to an exclusive QR gate. A res'{stive
divider biases each input to approximately + 3.4 volts when the cable is disconnected. Figure
2-10 shows the recommended peripheral driver circuits.

Note
Do NOT exceed 5.5 volts input to the data-input lines.
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Driver Specifications: The following is a list of requirements for both the data input lines and
the peripheral status and handshake input lines. Any driver circuit must match these input
requirements.
Data Input Lines:

[,low = 2.3mA (V,,low = 0.4V)

V,,max = 5.5V

V., high >3V

V,,low < 0.7V

Peripheral Status and Handshake Lines:

[, low = 3.3mA (V,low = 0.4V)

V,,max = 55V
V. high > 3V
Vi, low <06V
~ -~ -INTERFACE- - ~ =~ CABLE ----— -~ PERIPHERAL- — — — — -
[ |
TO INVERT | |
SELECT  45v | |
(/_A [ [ TTL,DTL,0r
G %SK | | open collector TTL
| |
\ ' T ‘ +5V
6e2K r
é 2 |‘ Vip<sesv | 220
l ) «—
v 330
|
|
[

Figure 2-10. Recommended Peripheral Driver Circuit
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Data Output Lines
There are 16 data out

put lines labeled DOQ thru DO15
ments). Output line D

refer to Table 2-4 . )
(MSB) OO0 is the least significant bit (LSB) able for pinout assign-

and DO15 is the most significant bit

positive or negative true lo

: gic. Refer to the “Option Select”
nformation concerning logi

section earlier in this manual for j ¢ sense. Where possible negati
. , ative

true logic is recommended.

Table 2-4. Data Output Lines

_——

Connector
Mnemonic Pin No. Wire Color Code
DO0 17 White/Black
DO1 16 White/Brown
D02 15 White/Red
Low DO3 14 White/Orange
Byte D04 13 White/Yellow
DO5 12 White/Green
DO6 11 White/Blue
DO7 10 White/Violet
DO8 9 White/Orange/Yellow
DO9 8 White/Orange/Green
DO10 7 White/Orange/Blue
High DO11 6 White/Orange/Violet
Byte DO12 5 White/Y ellow/Green
DO13 4 White/Yellow/Blue
DO14 3 White/Yellow/Violet
DO15 2 White/Yellow/Gray

Recommended Receiver Circuits

Each of the data-output lines on the interface is driven by an open collector buffer amplifier.
The maximum current-sinking capability of each driver is 40 ma. with a breakdown voltage of
30 volts. (Do NOT apply a negative voltage to the output lines.) Figure 2-11 shows a recom-
mended peripheral receiver circuit.
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Receiver Specifications: The following is a list of requirements for both the data output lines
and the handshake and control output lines. Any receiver circuit must match these output
requirements:

Vout low
Iyt low = 16 mA) = 0.4 V max
(Iout low = 40 mA) = 0.7 V max

p.-Computer
¢ Museum

V,u: high (open collector) = 30V max
oo low = 40 mA max
I, high (Vout = 30V) = 250 pa

" Since each driver has an open collector, the peripheral receiving circuit must have a positive
pull-up voltage (do NOT exceed 30 volts). It must also be restricted to sourcing less than 40
mA.

— —INTERFACE~ -, CABLE -~ — - — — — PERIPHERAL— — — — — —
+5v
%220 {>¢
i TTLorDTL
330

+12v

2N23690r
2N3646

)
[
I
I
I
[
|
I
t
|
I
f
I
I
|

Figure 2-11. Recommended Peripheral Receiver Circuit
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Peripheral Information and Control Lines

All'5 incoming lines hav i
. e Schmitt tr .
slow rise and fall times. Th ; 19ger receiver

. ey also provid
these lines must not exceed 5.5y p e good

Either of the driver circuits s

circuits. These circuits accept signals with

noise immunity. Although the
e i volta

o0 gltslé.there are no restrictions on the input rise and fal| ?iren:z)n
nin figure 2-10 can be used to drive these lines >

All 5 OUthing lines ma .
. y be received b i e _
input lines (see Figure .11, Y receiver circuits similar to those required by the data

Peripheral Control Line

The peripheral control line (PCTL) is an outgoing line to the

peripheral flag line (PFLG) to synchronize (handshake) peripheral. It is paired with the

the computer with the peripheral.

PCTL has two states: control set (normally low) and contro] clear (normally high). The

peripheral clears control on the PCTL line by a ready-to-busy transition on the PFLG line (see
PFLG line).

PCTL is delayed to allow new output data to settle. This delay time is factory set to 250 ns.
This delay can be increased or decreased as required by the application. (Refer to “PCTL
Delay Adjustment” earlier in this manual.)

The logic sense of the PCTL line can be inverted in the hardware. Refer to the “Option
Select” information earlier in this manual to invert the PCTL line using hardware configura-
tion.

Peripheral Flag Line

The peripheral flag line (PFLG) is an incoming line from the peripheral. It is paired with the
peripheral control line (PCTL) to synchronize (handshake) the computer to the peripheral.
This line must be driven to complete a data transfer. If no handshake is required, connect
PFLG to PCTL at the peripheral end of the interface cable and invert the PFLG (refer to the
“Option Select’” information earlier in this manual).

Transferring Data. PFLG has two states: ready (normally low) and busy (normally high).
When the peripheral is ready to transfer data, it responds by asserting PFLG to ready. Whgn
the computer sets PCTL, the computer has initiated a data transfer either in or out depending

on the state of the I/O line.

After the data transfer occurs, the peripheral responds by setting PFLG busy. This causes the
computer to clear the PCTL line on the ready-to-busy transition. In the "‘fL.xl.l”‘handshake
mode, the computer waits until the peripheral makes PFLG ready before 1n1't1at1ng another
data transfer. In the “pulse’’ handshake mode, the computer initiates the required data trans-

fers without waiting.
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Handshake Modes. Two modes of handshake are available: full and pulse. Full handshake
mode is the factory set mode. Refer to the “Option Select” information earlier in this manual
to configure the interface for pulse mode.

The logic sense of the PFLG line can be inverted by hardware configuration. Refer to the
“Option Select”” information earlier in this manual to invert the PFLG line using hardware
configuration.

Peripheral Status Line

The peripheral status line (PSTS) is an optional incoming line from the peripheral. It signals
the computer that all is ““OK” with the peripheral. Conditions such as: the peripheral is po-
wered down, interlocks are broken, or the peripheral is out of paper, etc., would cause a ‘‘not
OK” signal to be sent to the computer.

PSTS has two states: not OK (OK is normally low) and OK (normally high). The logic sense of
the PSTS line can be inverted by hardware configuration. Refer to the “‘Option Select” in-
formation earlier in this manual to invert the PSTS line using hardware configuration.

Note

Inverting the sense of the PSTS line allows detection of an open
cable since it will float high (not OK).

Extended Status Input Lines

The optional extended status input lines (STIO and STI1) provide two additional incoming
status lines from the peripheral. They can be implemented by the user for any purpose that
reflects the status of the peripheral.

STIO and STI1 have two states: low (logic 1) and high (logic 0) and they can not be inverted.
The state of these lines can be examined by reading the status register.

Extended Control Output Lines

The optional extended control output lines (CTLO and CTL1) provide two additional out-

going output control lines to the peripheral. They can be used for any purpose to control the
peripheral.

CTLO and CTL1 have two states: control set (low) and control clear (high). These lines are
latched and can be set or cleared (low = 1, high = 0) low by outputing to the control register.
The states of these lines are undetermined at power up and unchanged after a reset.

Input/Output Direction Control Line

The optional Input/Output direction control line (I/O) is an outgoing line to the peripheral. It is
always valid during PCTL control set. I/O indicates to the peripheral which direction the data
transfer is to go. /O goes high for an input operation and low for an output operation.
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Peripheral Reset Line

The optional peripheral reset line (PRESET) is ing li

ral re an outgoing line to the peripheral. PRE ET i
;Jsed (tjo reset and/or initialize the peripheral. PRESET is pulsed low when tf?e computersis ;l;r;i
urned on and when the RESET key is pressed. It is also pulsed low when the reset bit is sent to

se width is 12 us. Refer to the /O programming

External Interrupt Request Line

The external interrupt request line (EIR)
can be used to trigger an interrupt on an e
held low until the interrupt service routin

is an incoming line from the peripheral. The EIR line
xternal event. EIR is also level sensitive and should be
e has been invoked and acknowledges the request.

Table 2-5. Peripheral Information Lines

Connector

Line Name Mnemonic Pin No. Wire Color Code
Peripheral Control PCTL 19 White/Gray
Peripheral Flag PFLG 44 Gray
Peripheral Status PSTS 45 White/Black/Gray
Extended Status STIO 47 White/Brown/Blue
Extended Status ST 48 White/Brown/Violet
Extended Control Output CTLO 22 White/Red/Violet
Extended Control Output CTL1 23 White/Red/Gray
Input/Output Direction Control I/O 20 White/Black/Brown
Peripheral Reset PRESET 21 White/Black/Red
Ext. Interrupt Request EIR 46 White/Brown/Gray

Installing the Interface Card

There are eight slots in the 9826 backplane. However, since each interface card connector
panel takes up two slots, only four interface cards can be installed in the backplane. Memory
cards can, however, be installed in the vacant slots behind the connector panels. Each inter-
face card installed decreases by one the number of memory boards which may be installed.

Use the following procedure to install an interface card in the computer’s backplane:

1. Set the switches on the interface card according to the instructions in the section on
“Configuring the Interface Card”’ described earlier in this chapter.
2. Turn the computer power off.

3. Interface cards must be installed in one of the four slots just under a pair of cover bolt
holes. The metal interface connector panel takes the place of a backplane cover.
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Note

Remove the metal backplane covers one-by-one until you find an
empty slot just under a pair of cover bolt holes.

Note

A memory or DMA card can be installed in the slot above the inter-
face card.

Slide the interface card into the slot, component-side up, until it bottoms against the
backplane motherboard. Then tighten the dog bolts until they are finger tight.

If there are no empty slots under a pair of cover bolt holes, rearrange the memory boards
to accomodate the interface card. Reinstall the memory board in the slot above the
interface card.

If there are no empty slots, a memory board or another interface card must be left out if
this interface card is to be installed. If a RAM memory board is left out, make sure that it is
the RAM board with the lowest address.

Connect the interface card to the peripheral using the correct cable.

Turn the computer and the peripheral on and operate them according to their appropri-

ate operating manuals. If problems are encountered, call your nearest HP Sales/Service
Office.

Computer

“Museum
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Notes
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Configuring 98622 Cards to Match 98032 Cards

Use the following chart to configure the 98622A GPIO card to match a 98032 card.

Switch to right
corresponds to /
/ jumper INSTALLED

N=oUIA W

©EXoOmoO

98032 Interface Jumpers 98622 Interface Switches
(Component side) (Component side)
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Appendix B
Replaceable Parts

Introduction
This chapter contains part number information for the 98622A GPIO interface.

The part number information is presented in this manner:

Table 1 lists the replaceable parts. Here is a description of each table column.

Check Digit HP Part Description
_\ Number

Reference HP .
Designator CD Part No. Description

Component reference designa- Total quantity of a part used on an

tor, shown on schematic diagram assembly. The quantity is given the first

and component locator. time a part is listed for a particular
assembly. Thus, some parts used more
than once on an assembly may not
have a number in this column.

Parts may be ordered from Corporate Parts Center. The address is:
Corporate Parts Center
333 Logue Avenue

Mountain View, California 94042

The telephone number is: (415) 968-9200
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Table B-1. GPIO Board Parts

Reference HP Part |c Qt Descrint: Mfr
Designation | Number |[D 4 escription Code Mfr Part Number
PREL2-H 65T L 7 1 ARKEMRI Y-GP T/0 2AAND FREP P~ E5B (11
01B0-0p28 |6 1 CAPARTTOR-FXD 20UF +-10% 15000 9
3847 . ~ Do o “ 1UNDL TE B IRe TEODRR6XY 015
:llsﬂ 3847 7 12 CAPACITOR-FXD . 01UF +100-0% S0Upe 2480 Wy esaman
{:VK:U':(_I/‘? ? CAPACTTOR-FXD . 07 1F +L00-0% S0UDE 480 N1 A0-3847
o Jljué]--.f;d? 4 [‘,APAII]T:“R'FXD CTUF +100-0% S509DC IR 8480 nan \\!‘HA’O'?
H0-31247 ? CAPACTTOR-FXD 011 +100 - S5O0UDET R 20400 01603047
1166-3847 | o CAPACLTOR-FXD . 01UF «100-0% 50UDE rE
. ; 0 . 00-0% 50UDE CER 28480 0140-%
0160 \'3-5\54 9 1 CAPRCTITOR-FYD . NIUF 4- 10 SOUDC CFR 204980 0160
fle0-2204 o 1 CAPACTTOR-FXD 1R0PF +-5% Z00UDC M) LYY 11602
0160-3847 | o CAPAGTTOR-FXD L 01UF +100-0% S0UD #2480 1 v
1160-3347 2 CAPALTTIRF A oo : ; 014035347
N IR-FAD L 01UF +100-0% S0UD( 2BARM O140-2547
0160~3347 ? CAPACTTOR-FXD , 0IUF +100-0% SHUDE P .
? APAL . 0% SOVDC iR PRARG 0150-3647
U]f‘)ﬂ“}l 7 CAPAGCTITOR-FXD 10PF + H% SHOVDC nina j‘v’MF!ll (\lf\”'l:;\“!'\
116030147 » CAPACTTOR=FXD | 01UF +100-0% SHUDE CF Praan 0160-3047
0160-3847 | b CAPACTTOR-F Ll L 0IUF +100 BHAE0 111A0-F047
P160-3547 | CAPACTTOR-FXD |, 01UF +100-0% 20480 09 60-3047
01663847 |9 CAPACITOR-FXD . 01UF +186-0% S0UDC FER 20450 i1160-%447
F1 2110-0u92 |2 ! FUSE 4R 125y NTD 281X, 093 26420 21100592
K2 0770063 | 6 1 REGISTOR 2K 1% i )
fy ST 2K % 1/8 18 g
R3 0698-3496 |3 | RESTSTOR 3.,57K . ; ‘s: :/sml:] zi[’uL IF
'lj'-} D69B-3079 ] 2 RESTSTOR 4, 99K 050 F DA~ 1 /8T (14951
j 0698-3 0 RESTSTOR 4, 99K EEMF =041 () PABA6 | Car 1/8-T0-4991 -f
U::‘S ll;,l[.\"UA’O"ﬂ 2 @ NETWHRK-RES 16-DIP4, 7K OHM X 1% 11236 4
Un 15"2 ~1416 "_J 1 [ SOHMTTT-TRIG TTL LS TNV HEX | -TMp &
IJ\I.J lUj‘U‘(lb(aU 7 4 LG OBFR OTTL NON-THV HEX 1-)NP nizpes ANTRATN
IS 15200668 |7 IC BFR TTL NON-INV HEX 1-TNP 01295 GNTA07N
vz 18200668 7 IC BFR ( T o fnsan7
2 ; TTL NON=TNY HEX 1-TNP (PR EN7407N
I 19100481 1 P NETWORK=RES 16-DTP MILT T -UAl UL 21 )
; ¢ ) 20480 1899 0-0481
v 16510-0481 1 NETUORK-RES 16-DIP MULTI VAL UF 28480 L1 00481
Ut 16200668 |7 TCOBCR TTL NON-TNU HEX 1- THP 01295 | su7anTN
Ut 1BE0~1211 B [} IC GATE TTI LY EXCL-OR QUAD 2-TNP BN AL S 6N
ia 1830-1211 8 TCOGATE TTh LS EXCL-OR OUAD 2-[NP GN7 A SBON
I 18201211 8 IC GATE TTL LS EXCL-0R QUAD 2-INP 01295 | SNTALQHAN
Ui4 1820- 1211 6 10 BETE TTL LS EXCL-DR [aD 2-1Np D1D9E | a7l SBAN
ulg 1820-1211 8 IC GATE TTL LS EXCL-OR AUAD 2-TNP 01295 | SuTALGGeN
U1s 1820-1112 |8 5 16 FF TTL LS D-TYPE POG-FDGE-TRIG 01995 | SNYALSTAAN
133 10201201 6 3 [C BATE TTL LS AND QUAD 2-1NP nipes | swralsnnN
1920-1437 0 1 IG MY TTL LS NONOSTEL DUA| 01899
1820-1211 i IC GATE TTL LY EXCL-OR QUAD 2-INP 01295 [ GN74LS86n
1620-1211 8 I GATE TTL LS EXCL-DR GUAD 2-INP 09295 1 SN74LSBON
165201211 @ IC GATE TTL LS EXCL-OR QUAD 2-TNP D129 e
1820-1197 |9 1 I GATE TTL LH NAND QUAD p-INP D195 | svvalshoN
7 1 IC GATE TTL 1% NAND TPL 3 TNP
5 1 PCOLCH TTL LS AUAD
3 IC GATE TTh L& AND QUAD 2-INP
3 p IC DCDR TTL LS F-TO-8-LINE 3-TNP GN7ALSTIAN
7 2 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN SNV ALSZT AN
ey 7 TCFE TTL LS Do TYPE POS-EDBI-TRIG PRI -IN S374N
u30 i 1 IC MY TTL § WONDSTEL RETRIG/RESET DAL 2P
D! 1 1 1CINY TTL LS HEX 1-INP 504N
32 1020-1216 | 3 IC DEDR TTL L§ 3-TO-8-1 INE 3-TNP 51360
IS 1220-1730 |6 2 ICFE TTL LS D-TYRE POS-EDRE-TRIG GOM 01995 | SN7ALS2TEN
uza 18201 6 ICOFF T, D=TYPE POS-UDGE-TRTG (:0M 01205 SN ALGZTEN
IRt 162015 [ 1 ICORFR TTL LS BUS QUAD 01295 SN7 4L S125AN
U6 1920 s 2 | 10 GATE TTL LS NOR QUAD 7 -TNP 01295 SNVALSIPN
IEY: 18201210 7 1 TG GATE TTL LS AND-OR-TNY DUAL 21N 09295 551N
1Jag 1880-2024 3 3 IC DRYR TTL LS LINE DRUR O0TL 01295 S244N
41 19002024 |3 TE DEVR TTL L& LINE DRUR OCTL 01295 [ snvalszaan
U4z 1820-1112 |8 TG FF TTL L& D-TYPE POS-FDGE-TR TG 01295 SNV 4LETABN
uaz 1820-1201 6 IC GATE TTL LS AND HUAD p-TNP 01995 N7 41 S0AN
Va4 6 IC GATE TTL LS NOR QUAD 2- [NP D1p9s | GN7ALSO RN
U4s 2 METHORIC-RES 16-DIRA, 7K OUM X 15 1936 | 761 -1-R4, 7K
U4s 16207 3 IC DRVR TTL LS LINE DRVR OCTL 01295 | EN7ALEDAAN
a7 1820-1196 | 8 i [ FF TTL 1S DeTYPE POS-ERGE-TRIG COM GN7416174N
a8 1B20-1645 | 2 1 IC BFR TTL LS KUS QUAD S126AN
1149 1920-1427 |8 | TC DEDR TTL LS 2-T0-4-LINE DUAL 2-TND 01095 | SN7ALS1SE6EN
uso 1820-1112 |8 it FF OTT D-TYPE POS-EDGE-TRIG 011295 SN7ALS7ABN
1820-2740 0 1 IC COMETR TTL LS HAGTD 2+ (NP 8-RiT 5 S6H
1820-2075 | 4 2 16 MISC TTL L 01295 §245N
1aE0-a07s |4 IC HTSC TTL LS 01095

See introduction to this section for ordering information
*Indicates factory selected value




Table B-1. GPIO Board Parts (Continued)

Replaceable Parts B-3

Reference HP Part |c _— Mfr
: A Descript Mfr Part Number
Designation j Number |D Qty scription Code a umbe
1251-7161 2 1 CONNELTOR-S0 PST RTNG kS 12%1-7161
3101-2506 4 1 SWITCH EMEL Y-ROCKER 144 201 -2%0 g
F101-2508 b 1 I 28400 IO 2508
3101-2509% 7 2 1ap RANE B-LAI L)

See introduction to this section for ordering information
*Indicates factory selected value
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