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Warranty Statement

Hewlell-Packard products are warranted against defects in
materials and workmanship. For Hewlett-Packard Deskiop
Computer Division products scld in the U.S.A. and Canada. this
warranty applies for ninety (90) days from date of delivery.”
Hewlett-Packard will, at its option, repair or replace equipment
which proves to be defective during the warranty period. This
warranty includes labor, parts, and surface travel costs, if any
Equipment returned to Hewlett-Packard for repair must be
shipped freight prepaid. Repairs necessitated by misuse of the
equipment, or by hardware, software, or interfacing not provided
by Hewlett-Packard are not covered by this warranty.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. HEWLETT-PACKARD SHALL NOT BE LIABLE FOR
CONSEQUENTIAL DAMAGES.

*For other countries, contact your local Sales and Service Office
to determine warranty terms
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Printing History

New editions of this manual will incorporate all material updated since the previous edition
Update packages may be issued between editions and contain replacement and additional
pages to be merged into the manual by the user. Each updated page will be indicated by a
revision date at the bottom of the page. A vertical bar in the margin indicates the changes on
each page. Note that pages which are rearranged due to changes on a previous page are not
considered revised.

lhe manual printing date and part number indicate its current edition. The printing date
changes when a new edition is printed. (Minor corrections and updates which are incorparated
al reprint do not cause the date to change.) The manual part number changes when extensive

technical changes are incorporated.

December 1979, First Edition
January 1981. Second Edition {adds Upticn 002).

NOTICE

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

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD TC THIS MATERIAL, INCLUDING,
BUTNOTLIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR APARTICULAR
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.

This document contains proprietary information which is protected by copyright. Alirights 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.
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e Manual Introduction

This manual describes the installation and operation of the HP 98036A Serial I/O Interface
when used with an HP Desktop Computer and a data communications device, Theory of
operation and troubleshooting chapters are also included to provide servicing information.

G Complete background information about serial intertacing is provided by the Interfacing Con-
S cepts Manual for your Desktop Computer.

Sl For those who are familiar with Hewlett-Packard interfaces and serial /O, Chapters 2 and 4
By provide sufficient hardware and programming information to enable you to “get on board”
quickly.

Chapter Summaries

SR e Chapter 1 describes the 98036A interface. the interface specitications, and the cable
options available.

s Chapter 2 explains how to set the hardware contiguration switches and how to install the
interface

e Chapter 3 describes the various I/O registers that are contained on the interface card

T
e
-
.
s

¢ Chapter 4 explains how to program the interface. Examples show how to read the status,

set mode and control words, and transmit and receive data.

3
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e Chapter 5 contains the theory of operation.

L] e Chapter 6 provides troubleshooting and repair information.

Appendix A contains example programming applications

o
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General information

98036A Description

The HP 98036A Seral /O Interface allows the computer to communicate with serial asyn-
chronous data communication devices. The 98036A is equipped with both RS-232C and 20ma
current loop drivers and receivers for the data transmitter and receiver. Data can be transfer-
red at bits rates of 75 to 9600 bits per second. The interface is capable of asynchronous
communication. A universal receiver/transmitter integrated circuit (USART) is used to manipu-
late data and provide the basic hardware protocol for asynchronous operation. The I/O ROM
must be installed in the computer in order to use the interface. The interface is available with
lwo cable configurations to allow the computer to act as a data terminal or the digital portion of

a modem.

Specifications
Power Requirements +5 Volts at 300ma typ. 400 max
(from the computer) +12 Volts at 20ma typ. 40 max

Operating Temperature Range: 0°C to 45°C

Bit Rates: 9600, 4800, 2400, 1800, 1200, 600, 300, 150, 110, and
75 bits/second.

Mode of Operation: Asynchronous

Data Buffer: Transmitter-one character
Receiver-one character

Dimensions: Approximately 16.3x8.9x3.8cm (6.4x3 5x1.5 inches)
Net Weight: 4.16kg (1 1b. 14 0z)

Cable Length 2 metres (6.5 ft.)



Cable Options

General Information

The 98036A interface is available in three cable configurations: standard, Option 001 and

Option 002

The interface can be ordered for specific Desktop Computers by specitying the appropriate

ordering option. See the following table.

J Cable - * Ordering Option

5} Configuration System 25 System 35 | System 45

| Standard Standard 335 445

| Option 001 001 301 401

| Option 002 Not Available 302 402

For example, to order a standard interface for a System 45, specify ordering Option 445.

The standard 98036A Interface cable is shipped with a 2 metre (6.5 ft.) cable terminated with a
standard female EIA 25 pin connector. The standard interface is connected between the

computer and a data terminal

Standard Cable Connector

Using the standard interface cable, the computer takes the place of a modem or computer

communicating with a terminal.

Dats Channg
Modem

Using Normal Data Communications

rev. 1781

Terminal ;

Desktop Computer

S8036A

Terminal

Using Desktop Computer/98036A(Standard)
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The 98036A Options 001 and 002 Intertace cables are shipped with a 2 metre (6.5 ft.) cable
terminated with a standard male EIA 25 pin connector. The following drawings show the

differences between the Option 001 and 002 cables.

[ I3

14 15 16 17 18 19 20 21 22 23 24 25

3 4 5 7 E 9 10 11- 12 13
O * O
[ ]

Option 001 Option 002

Using the Option 001 interface cable, the computer acts as a data terminal connected 1o a

modem.

F8U36A

E'ﬂf“ Modem — ——4{ Terminal Data Modem
Channe! . Chanriel
Desktop Computer

Using Normal Data Communications Using Desktop Computer/98036A (Option 001)

Bell 801

Modem

980468
Using Desktop Computer./ 98036 (Option 002)

rev. 1/81



General Information 5

NOTE
The Option 002 interface cable is used ONLY with the op-
ticnal Distributed System Software for System 35/45 desk-
top computers. No register control/access should be at-
tempted for Option 002 interfaces. See your software man-
ual for Option 002 interface programming details.

Here is a list of the signal lings and the corresponding connector pin numbers used in the
standard and option 001 cables

Table 1. Cable Signals

DCE (Standard) RS232-C DTE (Option 001)
Register Standard Direction Option 001 Register
Access Pin <> Pin # Signal Name Pin # Access

n.a 1 <> 1 Protective Ground 1 n.a.

read 3 <« 2 Transmitted Data 2 write

write 2 —> 3 Received Data 3 read
R4E, bit 7 6 «— 4 Request to Send 4 R4D, bit 5
R4D. bit 5 4 —> 5 Clear to Send 5 {Note 1)
R4D, bit 1 17 — 6 Data Set Ready 6 R4E, bit 7

n.a. 7 —> 7 Logic Ground 7 n.a.

R6 QUT, wit 0 16 — 8 Carrier Detect 8 R6 IN, bit O

n.a — g {Reserved for test) - n.a

n.a. — 10 {Reserved for test) - n.a.

n.a - <> 11 | Data Rate Select (UK} 11 Re OUT, bt 2

| (Note 2)
R6 OUT, bit 1 13 — 12 | Second Carrier Detect 12 R6 IN, bit 2

na — —> 13 Second CTS — n.a.

na — €« 14 Second TXD — n.a.

n.a - — 15 Transmitter Clock 15 (Note 3)

n.a - —> 16 Second RXD — n.a.

n.a - — 17 Receiver Clock | 14 {Note 3)

n.a — 18 — | — n.a.

R6 IN, bit O 8 <« 19 Second RTS f 16 R6 QUT, bit 0
(Nates 1,4) 5 «— 20 | Data Terminal Ready ‘ 17 R4D, bit 1
R6 OUT. bit 2 1 —> 21 Signal Quality Detect i — n.a.

R6 OUT, bit 3 10 —> 22 Ring Indicator 9 R6 IN, bit 1
R6 IN, bit 1 <« 23 Data Rate Select ’ 13 R6 OUT, bit 1
n.a - <« 24 Transmit clock (term) — n.a
n.a — 25 — 10 n.a.

Note 1: this line cannot be read

Note 2: this line unassigned by RS-232-C
Note 3: switch selectable on 98036A

Note 4: can be set high by switch on 980384

rev. 1/81
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Installation
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' Introduction

b
isied

Before installing the intertace in your Desktop Computer it will be necessary to configure the
interface for your particular application. Two methods are provided for interface configuration
hardware (switches) and software (program control). The hardware configuration switches i
determine the preset state of the interface when power is first applied or the computer is reset e
Software configuration enables you to change the state of the mode and control words from L
within a program. The mode and control words remain in this configuration until either a new
program statement changes them, the computer is reset, or power is switched off.

Hardware Configuration (Exterior Access)

The following hardware configuration switches cannot be changed from within a program but e
interface disassembly is not required for access to these switches.

Bit Rate (or Baud) Switch

The bit rate can be changed through the access hole in the side of the interface (see the next

o
el

drawing). Set the bit rate switch to correspond to the bit rate of the data communications
device connected to the interface. The following table shows the bit rates provided and the

seaseEEas
P g By
b g
cirli sy
SEeR i
Febs fi

corresponding switch positions. Rotate the switch to the desired position with a small screw- :
driver.

.
LR
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et
Fl

Switch Position

Use 1/18 Bit Resolution

' Use 1/64 Bit Resolution
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Select Code Switch

The interface select code switch is changed through the access hole provided in the top of the
interface. The standard and Option 002 interfaces are preset at the factory to a select code of
10. The Option 001 interface is preset at the factory to a select code of 11. The select code
should be checked for the proper setting as required by your system. Each interface must be
set to a different select code. The Desktop Computer reserves certain select codes for its own
internal peripherals. The Owners Manual supplied with your Desktop Computer lists the select
code settings that may be used. To change the select code, use a small screwdriver and turn
the switch to the desired setting (see the following drawing).

Select Code Switch

v

Bit Aate Swilch

Hardware Configuration (Interior Access)
The following hardware configuration switches set the default status of the USART mode word
Control of the following is provided by the USART mode word:
« Number of stop bits.
e Parity type.
e Enable-Disable parity.
e Character length.

» Bit Resolution.

rev. 1/81



Installation 9

NOTE
Although you can configure the USART mode word with re-
gister /O program statements, the USART mode word is set
to the default condition whenever power is applied, the
computer is reset, or an interface reset is executed.

The interface MUST be disassembled in order to gain access to the USART mode word
configuration switches. The following switches also require interface disassembly for access:

¢ /0 Mode Switch

s Driver Power Switch

» Receiver Clock Switch

s Transmitter Clock Switch
o Clear To Send Line Switch

The following table shows the factory settings for all interface configuration switches.

Interface Configuration Factory | Can be changed | Disassembly required
Switches Setting from software to change setting
Select Code
Standard Cable 10 No No
Opticn 001 Cable 11 No No
Option 002 10 No No
Bit Rate 300 No No
/O mode Switch RS-232 No Yes
Driver Power Switch R5-232 No Yes
Receiver Clock Switch Internal No Yes
Transmitter Clock Switch Internal No Yes
Clear to Send Line Switch
Standard Always High No Yes
Option 001 Always High No Yes
Option 002 Device No Yes
Controlled
Stop Bits 2 Yes Yes{default)
Parity Disabied Yes Yes(default)
Character Length 8 Yes Yes(default)
Bit Resolution 1/64 Yes Yes(default)

Instructions for setting these switches and the USART mode switches are provided following
the next section.

rev: 1/81



10 Installation

Interface Disassembly

This section describes how to disassemble the interface. To disassemble the interface, use

the procedure outlined below and refer to Figure 1.

e Remove the four screws that hold the rear housing to the front housing
e Pull the rear housing off the front housing slightly, disconnect the cable connector from

the PC assembly and remove the rear housing.
s Remove the four remaining screws in the front housing and separate the front housing

cases.

e Carefully separate the printed circuit assemblies

e See Figure 2 for the various switch locations.
e After setting the switches, reverse this procedure to assemble the interface. Be sure that
the pins on the A2 assembly are properly seated in the connectors on the A1 assembly.

T Front Housing

. e

|
|

To Computer ' |\ <§.>’\
j \\Y .

Seiect Code Swilen
Access

Cabie to Device

3

Figure 1. Interface Disassembly
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Setting The Switches

This section describes how to set the interface configuration switches for your particular
requirements.

The following guestions will help you determine how the interface switches should be set

» What is the number of bits per character?

o Will parity be used?

« Even or odd parity?

« How many stop bits will be used?

s What bit resolution will be used?

e Will the operation be RS-232C or current lcop?

« Will the internal clock be used for the transmitter and receiver clock?

» Does your data communications device provide the clear to send line {option 001 cable)?

» Does your data communications device provide the data terminal ready line (standard
cable)?

Mode Word Switches

The mode word switches (see figure 2) determine the default mode word used by the inter-
face. The mode word determines the mode of interface operation. The default mode word is
used when power is applied to the interface or when the interface or computer is reset. The
default mode word can be overridden by subsequent mode words from the computer. Here is
a description of each mode word bit position.

Any switch set to the open position sets the switch to a logical 1 (high}. Any switch set to the
opposite position sets the switch to a logical O (low).

A e
o e

1 = open 0 = closed



Bits 7 and 6 — Determine the number of stop bits used

Bits —

Bit 4

Bits 3 and2 —

Bits 1 and O

Determines whether odd or even parity is to be used (when parity is enabled).
Enables or disables parity.

Indicate how many bits per character (character length)

Determine the bit resociution. Characters can be transferred at either the rate
of the bit rate clock, or 1/16 the rate of the bit rate clock, or 1/64 the rate of the

bit rate clock. The 1/64 position is recommended for increased immunity to
signal distortion.

NOTE
Do not use the 1/64 bit resolution setting when the bit rate is
set to 4800 or 9600 bits per second. Use the 1/16 bit resolu-
tion.

NOTE
Setting bits 1 and 0 both to zeros will resuit in erroneous
interface operation. Do not gperate the interface with bits 1
and 0 of the mode word both set to zero.
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installation

Input/Output Mode Switch

Set the /O mode switch (See Figure 2) for either RS-232C or 20ma current loop operation
depending on the device to be connected to the interface

The RS-232C position is used when the interface is to be connected to a RS-232C compatibie

data terminal or modem.
The 20ma current loop position is used when the interface is to be connected to some teletype
terminals. Only the transmit data and receive data lines are switched in current loop operation

The RS-232C control signals are not available in the current loop mode.

The following diagram shows a typical current loop connection

JBU3GA Interface lelelype

Uala
Receiver

ala

Transmitter

Uata

Uald Heceiver . -
Transmitier

Interface Cable
{Both Options)
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RS-232C Driver Switch

The RS-232C driver switch MUST be set to the same position as the I/C mode switch. If the /O
mode switch is set for R5-232C operation, then the RS-232C driver switch MUST be set to the
RS-232C position. If the I/O mode switch is set for current loop operation, then the RS-232C
driver switch MUST be set to the current loop position.

Internal/External Clock Switches

External transmit and receive clocks may be used instead of the internal bit rate clock. This
feature is not usually used for asynchronous operation. The external clock should have a 50%
duty cycle, and be sure that the interface bit resolution is the same as the external clock
resolution.

When either the transmit or receive clock switch is set to the internal position, the internal bit
rate clock is used. When either the transmit or receive clock switch is in the external position,
an appropriate external clock must be input to the interface. See Table 1 for the cable signal
line numbers.

Clear to Send Switch

If the device connected to the interface does not provide the clear to send signal (data
terminal ready line), set the clear to send switch to the ‘always high' position. If the device
does provide the clear to send signal, set the switch to the 'device controlled’ position.

NTt:Hr\/
oD

RS 232 Driver Switch

Heceiver Clock Switch

Transmitier Clock Swilch

Clear to Send Swilch
INTERNAL /
- -
CURRENT
LOOP
DEVICE
CONTROLLED P P

EXTERNAL

~ 2

EXTERNAL

Factory Preset Switch Positions for Standard and Option 001



RS 232 Driver Switch

Receiver Clock Switch

Transmitter Clock Switch

Clear to Send Swilch

INTERNAL

CURRENT
LOOP

DEVICE
CONROLLED
EXTERNAL

EXTERNAL

ALWAYS
HIGH

Factory Preset Switch Positions for Option 002

Interface Installation

After the interface configuration switches have been set, assembie the interface housing by
reversing the disassembly procedure. Be sure that the pins on the A2 assembly are properly
seated in the connectors on the A1 assembly. With the computer switched off, install the
interface into any one of the I/0 slots on the back of the computer. Connect the other end of the
interface cable to an applicable data communications device (e.g., data terminal, modem).

rev. 1/81



Chapter 3

The Interface Registers

Introduction

This chapter describes the contents of the various 98036A interface registers. Accesstothese
registers is described in Chapter 4. The 98036A interface is controlled by /0 ROM state-
ments. When writing to and reading from the interface, internal interface registers (R4, R5, and
R6) are written into, and read from, to control and monitor the interface operation. All registers
are 8-bits long. Each register bit enables or disables an interface function or operation. In the
following description of the registers, notice that some of the R4 and R6 bit definitions are

different depending on whether the standard or the option 001 cable is used. Option 002 bit
definitions are not shown.

Bit Position Values

Each 8-bit register (R4, R5, or R6) has a decimal value assigned to each bit. Tosetabitin a
register, you add the decimal value for that bit to your register I/O statement value. For
example, to set bit 4 to a 1, the value specified is decimal 16 (see the following drawing).

Hit Posiion

Decimai Vaiue

To set bits 5, 4, and 1, add the values of those bits and specifty the result (i.e.,
32 + 16 + 2 = 50).

In this manner, any bit or combination of bits can be set in the R4, R5, or R6 registers.

When writing into a register, all the register bits are accessed. Thus when changing a bitin a
register, the entire register word must be sent. For example. setting only bit 3 of a register will
clear all the other bits of that register. Always send the sum total value of a register when
setting or changing a register.
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R4 Registers

There are two R4 registers (R40OUT and R4IN). All communication between the computer and
the USART passes through either R40OUT or R4IN. Transmit data, the USART mode word, and
the USART control word are sent through the R40QUT register while received data and the
USART status word are entered through the R4IN register. With this in mind, the R4 registers
can be thought of as five distinct pseudo-registers (R4A through R4E). Here are the functions
provided by the R4 registers:

Function Register Used Pseudo Register
Data Output R40UT R4A
Data Input R4IN R4B
USART Mode Word R40OUT R4C
USART Control Word R40OUT R4D
USART Status Word R4IN R4E "J

Transmit Data Register (R4A)

Each character sent from the computer enters this register before it is sent senally to the data
communications device. A register |/O operation is used to output characters from the compu-

ter to this register through R40UT. All 8-bits of the transmit data register are used for the data
character

Received Data Register (R4B)

Serial data received from a data communications device is assembled into an 8-bit character
before it is input by the computer. A register /O operation from the computer is used to input 2
character from this register through R4IN. All 8-bits of the received data register are used for
the data character

NOTE
The USART mode and control words allow configuration of
the 98036A via program control. These words are set to the
default conditions when power is applied or the computer is
reset. They can be changed under program control.




The USART Mode Word (R4C)

The mode word determines the mode of operation of the interface A mode word is sent to the
interface using register I/O statements from the computer. A mode word from the computer
overrides the default mode word that was set (from the default mode word switches) during an
interface reset. Here is a description of the USART mode word bit positions.

Most Significant Bi

BIT 7 I BIT & BIT & BIT 4 BIT 3 [ BIT 2 To
Number of Stop Bits Character Length
00=not vaho Party Type Farity Enable
01=1bit O=0dd
10=1.5 bits 1=Even 1=Enable 10=116xbit rate clock
1=2bits 11=8 bis - Ti=164xbit rate clock
BIT VALUE=128] BIT VALUE=64 | BIT VALUE=32 | BT VALUF=16 | BIT VALUE=8 | BITVALUE=4 | BIT VALUE=2 | BIT VALUE="
Bits 7 and 6 Determine the number of stop bits used
Bit5 Determines whether odd or even parity 1s 1o be used (If parity is enabled)
Bitd — Enables or disables parity
Bits 3and 2 — Indicates the number of bits per character {character length)
Bits 1 and 0 — Determine the rate at which characters will be transferred. Characters can be

transterred at either the rate of the bit rate clock, or 1/16 the rate of the bit rate
clock, or 1/64 the rate of the bit rate clock. The 1/64 position is recommended
for increased immunity to signal distortion

NOTE
Do not use the 1/64 bit resolution setting when the bit rate is

set to 4800 or 9600 bits per second. Use the 1/16 bit resolu-
tion.

NOTE
Setting bits 1 and 0 both to zeros will result in erronecus
interface operation. Do not operate the interface with bits 1
and 0 of the mode word both set to 0.
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The USART Control Word (R4D)

The USART is the integrated circuit in the interface that transmits and receives data in the
proper format. The USART control word is accessed when bit 0 of the R50QUT register is a one.
The USART control word is output from the computer with register /O statements. Here is a
description of the USART cantrol word bit positions.

Most Signtcant Bi

Lgast Signlicant S

BIT 7 BIT & BIT &5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
Clear To Send Data Set Ready
in 5(Standarc =set S N Pin (¢ ard)
USART Pin S(Standard) | Reset Status Send Break Enable Data I B(Standard) Enable Data
Always 0 Reques! To Bits of USART _ . Data Terminal
Reset q Character Recever Transmitter
Send Pin 4 Status Word Ready Pin 20
(Opticn 001} (Option 001)
BIT VALUE=128|BIT VALUE=84 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1
Bit 7 — Bit 7 is notused and must always be a 0.

Bit6 — Is usedtoresetthe USART. Whenbit6is a 1, the USART is tforced into an idle mode
The next byte sent to the interface will be accepted as a USART mode word.

Bit5 — Thisis a programmable RS-232C signal. In the case of the standard cable, the signal
is sent to the device on the Clear To Send line (pin 5) In the case of the option 001
cable, the signal is sent to the device on the Request To Send line (pin 4).

Bit4 Resets status bits 3, 4, and 5 of the USART status word to 0.

Bit 3 Enables the USART to output a “break” to the data communications device This
causes a continuous space to be output. The “break’ signal is not automatically
terminated. Your software must reset the “break’ signal.

Bit 2 — When this bit is a 1, it allows the interface to receive characters for transfer to the
computer

Bit 1 For the standard cable, when bit 1 is a 1, a Data Set Ready signal is sent to the data

terminal of pin 6 of the terminal connector. For the option 001 cable, whenbit1isa 1,
a Data Terminal Ready signal is sent to the modem on pin 20 of the modem connec-
tor.

Bit 0 — The USART transmitter is enabled when this bitis a 1

NOTE
The power-up default control word is 5. Bits 0 and 2 are set.




The USART Status Word (R4E)

The status word can be accessed when bit 0 ot R50CUT is a 1. A read binary statement from the
computer is used to input the status word to the computer. Here is a description of the USART

status word bit positions.

Bit7

Bit6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

Most Sigribcant Bil Least Signhcan Ba

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O

Request To Send
Pin 4({Standard)

Framing Overrun Pant Transmitter Receiver Transmitter
Data Set Ready Always 0 rraming Parity Transmite Ve
. Error Error Error Emply Ready Ready
Pin6
(Option 001}

BIT VALUE=128| BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

Using the standard cable, bit 7 indicates the status of the Request To Send line, pin 4
of the terminal connector. Using the option 001 cable, bit 7 indicates the status of the
Data Set Ready line, pin 6 of the modem connector.

Not used, always 0

This bitis a 1 when the received data did not contain the proper number of stop bits
or when a break has been received.

This bitis a 1 when data is received before the data receiver bufter is empty (overrun
error).

This bitis a 1 when a parity error occurs

This bit is a 1 when the USART's data transmitter buffer is empty.

- This bit1s a 1 when the USART's data receiver is ready with a received character

This bitis a 1 when the USART's data transmitter buffer is ready to transmit data



R5 Registers

There are two RS registers. R50UT nolds the interface control word. The interface control word
is sent to the R50OUT register using register /O statements from the computer

R5IN holds the interface status word. The interface status word is input by the computer from
the R5IN register.

Here is a description of the R5CQUT and R5IN bit positions.

R50UT Register

BIT 7 BIT & 81T 5 BIT 4 817 3 BIT 2 BIT 1 BITO
R4 Contro

Interrupt
Control 1

BIT wal BIT VALUE=64 | BIT vALUE=32 | BIT VALUE=186 | BITVALUE=8 | BIT VALUE=4 | BITVALUE=2 BIT VALUE=1

Bit 7/ When bit 7 1s a 1, the interface is enabled to interrupt the computer's opera
tion. Either bit 1 or bit 2 should be a 1 whenbit 71s a1

Bit 6 Not used.

Bir

n

When bit S s settoa 1, the interface i1s reset to the power up defaull condition.

The power up default conditions are
1. The default mode word will be used.
2. The USART control word is setto 5
3. All cther registers are settc 0

Bit 5 is reset during the interface reset
Bits 4 and 3 Not used.

Bit 2 Enables the interface’s receiver for interrupt operation When it 2is a 1 and
the receiver is ready, an interrupt IO cperation will be performed (if bit 7 1s

also set). Bit 2 must be a 0 for normal programmed input operation.

Bit 1 Enables the transmitter tor interrupt operation. When bit 1 i1s a 1 and the
transmitter is ready, an interrupt ;O operation will be performed (if bit 7 is also

set). Bit 1 must be a O for normal programmed output operation,



BitO Determines whether the next transfer to or from the computer will be a data
character or a control or status word. When bit O is a 1, access to the USART
mode, status, and control words is enabled. With this access established,
control words can be sent or changed and the USART status can be read
When bit 0 is a 0, data can be received or transmitted depending on how the

USART control word was set.

NOTE
Bit 1 and bit 2 of R50OUT must be cleared for non-interrupt
I/O operation.

5 Significant 8 a
BIT & BIT 7 BIT & 8IT 5 BIT 4 BIT 3 BIT 2 BIT 1 2]
Benpher Interface Imterface Interface
N e Interrupt 0 100 0.1 0 o
Status 1 -
Enabie Stalus Always U Always
BIT VALUE=256|8IT VALUE=128|BIT VALUE=84 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4

Bit 8 Is the interface status bit. This bit is always 1 when the interface I1s installed

and operational in the computer

Bit7 Is a 1 when the interface interrupt 1s enabled (it 7 of R50OUT)

Bit 6 Not used, always 0

Bit 5and 4 — lIdentify the interface as a senal interface. Bit 5is always 0 and bit 4 1s always
1

Bits 3and 2 Not used, always O

Bit 1 Is a 1 when the receiver interrupt control is enabled (bit 2 of R50OUT).

Bit O Is a 1 when the transmitter interrupt control 1s enabled (bit 1 of R5OUT).



R6 Registers

There are two R6 registers. The R6 registers are accessed by interface read and write opera-
tions

R60UT 1s controlied by the computer and is used to send control information to the data
communications device. the contents of REOUT are changed by a register I/0 cperation to the
interface. The control information is then sent to the data communications device.

R6IN monitors the RS-232 status lines from the data communications device. The contents of

the register are input to the computer by a register I/O operation.

Here is a description of the R6OUT and R6IN bit positions for both the standard and option 001
cables. Remember, when using the standard cable, the Desktap Computer/98036A Interface
acts like a modem in communicating with a terminal and when using the option 001 cable, the
Desktop Computer/98036A Interface acts like a terminal connected to a modem.

R60OUT Register (standard cable)

Most Sugmihcant B Lezast Swgrnhicant Bil
BIT 7 BIT 6 BIT & BIT 4 BIT 3 BIT 2 BIT 1 B8IT0
Half/Full Ring Signal iieocfr'wcﬁry .
; Cuality Carrier Data Carner
Speed Control indicator Detect Detect Detect Pin 8
Interfac P o et i
{ rface) "2z Pin 21 Pin12
BIT VALUE=128| BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16| BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

Bits 7 thru 5 — Not used.

Bit 4 This bit 1s used to signal the interface that either halt of full speed data
transfer is being done (see RBIN, bit 1). When bit4 is a 0, normal bit rate clock
speed is being used. When bit 4 is a 1, data transfer is half the switch
selected bit rate clock speed. Bit 4 information is used internally by the
interface

Bit3 - Normally indicales a ringing signal to the data terminal on pin 22 of the
terminal connector when bit 3 is a 1. Since no ringing signal is involved in a
standard cable application, this bit is not normally used, however it is availa-
ble



Bit 2

Bit 1

Bit0

Normally is used to indicate to the data terminal whether or not there is a high
probability of an error in the data received by the modem. If bit 2 is a 1, the
received data is probably in error. This signal is sent to the terminal on pin 21
of the terminal connector. Since no data channel is involved in a standard
cable application, this bit is not normally used however it is available.

Normally indicates to the data terminal that the secondary channel carrier is
being sent, when bit 1 is a 1. This signal is sent to the data terminal on pin 12
of the terminal connector. The secondary channel in a standard cable appli-
cation is a pseudo-channel since no carrier is involved.

Normally indicates 1o the data terminal that the primary channel carrier is
being received, when bit0is a 1. This signal is sent to the data terminal on pin
8 of the terminal connector. The primary channel in a standard cable applica-
tion is a pseudo-channel since no carrier is involved.

R6IN Register (standard cable)

Most Signitcant 811

Leas!t Sigrunhcant Bit

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
Data Signal 2zcur;d,ary
Always 1 Always 1 Always 1 Always 1 Always 1 Always 0 Rate Select ques!
. To Send
Pin 23
Pin 19
BIT VALUE=128| BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

Bits 7 thru 2 — Not used.

Bit 1

BitO

This signal is sent to the interface from the data terminal on pin 23 of the
terminal connector. This signal is used when the terminal has two data signal-
ling rates or two ranges of data signalling rates. When bit 1 is a 1, the higher
data signalling rate or range of rates is selected.

This signal is sent to the interface from the data terminal on pin 19 of the
terminal connector. When bit 0 is a 1, the secondary request to send line is
raised high indicating to the interface that the terminal has information to
send.



R60QOUT Register (option 001 cable)

Most Suginbcant g

Leas Sgiticant B

BiT 7 BIT & BIT & BIT 4 BIT 3 BIT 2 BIT 1 BIiTO
Testin Data Signal Data Signa Secondary
Hali:Full esiing Jala Signa ala Signal Request
— Speed Control Purposes Rate Select Rate Select To Send
PR Fin 25 (UKJPn 11 Pin 23
Pin 19
BIT VALUE=128] BIT VALUE=64 | BIT VALUE=32 | BITVALUE=16| BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 BIT VALUE =1
Bits 7 thru b5 — Not used.

Bit 4

Bit3

Bitz2 -

Bit 1

Bil0 —

This bit 1s used to signal the interface that either half or full speed data
transfer is in effect (see RBOUT, bit 1). When this bit is a 0, normal bit rate
clock speed is being used. When bit 4 is a 1, data transfer is half the switch
selected bit rate. Bit 4 infarmation is used internally by the interface.

Is used for testing purposes only. This bit is output to pin 25 of the modem

connector

This signal 1s sent from the intertace to the modem on pin 11 of the modem
connector. Pin 11 i1s used in the United Kingdom tor the Data Signal Rate
Select signal. The signal is used to select between two data signalling rates
or two ranges of data signalling rates. When bit 2 is a 1, the higher data
signalling rate or range of data signalling rates of the modem is being re-
quested

This signal i1s sent from the interface to the modem on pin 23 of the modem
connector. Pin 23 is used for the Data Signal Rate Select signal. The signal is
used to select between two data signalling rates or two ranges of data signal-
ling rates. When bit 1 is a 1, the higher data signalling rate of the modem is
requested.

Is sent from the interface to the modem on pin 19 of the modem connector
When this signal is a 1, the Seccndary Request to Send signal is sent to the
modem indicating to the modem that the computer has information to send.



R6IN Register (option 001 cable)

Mos! Sigiificant Bi
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT BITO

Ring )

Always 1 Always 1 Always 1 Alwa Always 1 ndicator )

Pin 22 K

BIT VALUE=128| BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BITVALUE=2 | BIT VALUE =

Bits 7 thru 3

Bitz —

Bit O

Not used

The signal 1s sent to the interface from the modem on pin 12 of the modem

connector. When bit 2is a 1, it indicates that the secondary channel carrier is

being received.

This signal indicates to the interface that a ringing signal is being received by

the modem when bit 1isa 1. The signal is sent to the interface on pin 22 of the

modem connector.

This signal, Carrier Detect, indicates to the interface that the moderm is receiv

ing an acceptable signal, when bit 0 is a 1. This signal is sent to the interface

on pin 8 of the modem connector
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Chapter 4

Talking to the Interface

Introduction

This chapter describes how to program the 98036A interface for your particular data com-
munications application. It is assumed that you have set the hardware configuration switches
(Chapter 3) as required. A select code value of 10 is assumed for all program statements
shown. BASIC and HPL program statements are provided.’ The appropriate /O ROM(s) must
be installed in your Desktop Computer.

Setting Control or Data Mode

Since the same interface register (R4) is used for transfer of USART control and status informa-
tion as well as data, some method of determining “which is which”” must be provided. Bit O of
the R50QUT register is used for this purpose.

When bit 0 of R5SOUT is 0, all data transferred to the R4OUT register from the computer is sent
over the data communications link by the USART as serial data and all data entered into the
computer from the R4IN register is the serial data received by the USART from the data
communications link.

When bit 0 of R50UT is 1, the data transterred to the R40OUT register by the computer i1s
interpreted as either the USART's mode or control word, and the data entered from the R4IN
register into the computer is the USART status word.

NOTE
When you set bit 0 of R50UT, you are then in the USART
control or status mode. You must clear bit 0 of R50UT be-
fore you can resume data transfers.

1 The program lines shown must be modified for System 45A or 9825A Systems Programming ROM appiications. See
Appendix A.
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Here's the R5QUT register.

Mest S.gnificant Bt Least Sigmificant Bre
BT 7 BIT & BIT 5 BIT 4 81T 3 BIT 2 BIT 1 BITO
Inte-Lal R4 Controt
- T
Interface Programmen . g Interrupt Q= Data IN
Caortral 2 Control 1
interrupt ——— | interface . Transmitter Ut
Enabie Reset ans & 1 = Contral
Control
Status
BIT vALUE=128] BIT VALUE=64 | BIT VALUE=32 | BIT YALUE=16 | BIT VALUE=8 | BIT vALUE=4 | BITVALUE=2 [ BIT VALUE=1

Here's how to change bit 0 of RSQUT,

LR

o owither controt or data mods

HEFL

il g
-
el

Tt

Status

One important requirement of an interface is to provide you with status information. The
98036A interface returns two types of status information:
e Interface status.

e USART status.

Interface Status

The status of the interface is contained in the R5IN register. Here’s how to read the interface
status from the R5IN register,

CREIH

1 The program tines shown must be modified for System 45A or 9825A Systems Programming ROM applications. See
Appendix A,
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Here is the R5IN register.

Most Significant Bit Least Sgruficant Bir

BIT 8 BIT 7 BIT & BIT & BIT 4 BIT 3 BIT 2 BIT 1 BITO
. Interface Intertace Intgriace Control Contrai
Peripheral Status 2 Status 1
Interrupt o] 1.D.0 1D a o] ;
Status 1 Enable Status Always O Always © Recewer Transmitter
Y i Mode Made
BIT VALUE=258]{BI1T vALUE=128] BIT vALUE =64 | BIT vALUE=32 [ BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BITVALUE=2 BIT VALUE=1

The value returned into variable A is the summed total of the bit value(s) of all bits that are set
(1). In the above example the status value is 272. This value means that bits 4 and 8 are set
(16+256=272), and all other bits (0 through 3 and 5 through 7} are 0.

USART Status

in order to obtain the status of the USART, you must first set bit 0 of R5OUT to the control mode
(1), then perform an R4IN operation to return the USART status word.

The ol 1o P R G & ets BEOUT o the ol ﬂ'gz:jnjgr,
S1 &t UE . R Rt H1f1ab1& TR, dispda
and sets REOUT back to the data mode.’

reads the DSART
e USART status walus, and

BRSIC HPL

16 MWAIT UMRITE 14,531 e ! ST to contro f.:l'!'jﬁ
2 H==F1EFHTIE'I?4I‘1-‘1'- Lz ! PSRRT Status segister
I LISE CSTHTUS=";A 23 ! pothe ztatus
48 WHIT WRITE 16,%;08 Frowte 18,8 ; T odata node
STATUS= &
L e
) ¥ 7
Here is the USPf; status word.
D
Mast Significant Bit Least Ssgnificant Bil
BIT 7 BIT 6 BIT & BIT 4 8T 3 BIT 2 BIT 1 _BTO
Request To Send _ . ) ] )
E‘;{:(i?;c;a;:) Al " Frarming Qverrun Parity .Té_ar'rsmi«!er Receiver Tr_a_nsr:ii_ﬁe_r :
Pin 6 Y ways Errar Errar Error - Empty Ready Ready. .
{Gption 001) S S S
BIT VALUE = 128| BIT VALUE=64 | BIT vALUE=32 | BIT VALUE =16 | BIT VALUE=8 | BITVALUES4"| BITVALUE=2 | BITVALUE=T

1 The program lines shown must be madified for System 45A or 9825A Systems Programming ROM applications. See
Appendix A.
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32 Talking to the Interface

The value returned into variable A is the summed total of the bit value(s) of all bits that are set
{1). In this example the value of Ais 5. This value means that bits 0 and 2 are set (1+4=5), and
all other bits (1, and 3 through 7) are 0.

Resets

Three programmed resets are provided by the 98036A interface. The resets provided are:
e Programmed interface reset.
e Error bit reset.

e USART reset.

Programmed Interface Reset

When the programmed interface reset is executed, the 98036A interface is reset to the power
up default condition. The power up default conditions are:

e The USART mode word is reset to the defauit condition specified by the mode word
switches.

e The USART controf word is set to a decimal value of 5 (Bits 0 and 2 are 1).
e All other interface registers are cleared (set to 0).

In order to reset the interface, simply send a control word to set bit 5 of the RSOUT register.
Here's the RS5QUT register.

Mast Signficant Bit Leasl Significan! Bit
BIT 7 BIT & BIT & BIT 4 BIT 3 BIT 2 BIT 1 BIT O
Intercunt Int ' R4 Control
nterrup ~ Data IN:
Interface Programmed Control 2 Control 1 o ata
Interrupt _— Interface ouT
Enabl A Recewer Transmitter 1 = Control
nable et Contro Control '
Status
BIT VALUE =128 BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

Here's a program line to set bit 5 of REOUT.

The following program lise edecutes a PROGRAMMED IMTERFACE RESET.
RIOUT iz autonatically set to the data nods when this iz esecuted.!

EASIC o HF.

18 MAIT WRITE 1, 0y 0E Ay ’uJ?tc‘133i, ey ' Exgevte the RESET

1 The program lines shown must be modified for System 45A or 9825A Systems Programming ROM applications. See
Appendix A.
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Error Bit Reset

When an error is detected in the received data, the USART sets an error bit in the USART
status word. If you suspect that errors may exist in your input data you can periodically check
the USART status word (see USART Status) for the presence of error bits. If errors have been
detected you should reset the error bits in order to detect any subsequent errors.

To reset the USART error bits you must first set bit 0 of RSOUT to the control mode (1), then
perform an R4QUT operation with bit 4 set.

Here's the USART control word.

Most Signiticant Bit Least Significant Bit
BIT 7 BIT 6 BIT § BIT 4 BIT 3 BIT 2 BIT 1 BITO
Clear To Send Data Set Ready
. . .
oo | ST ety | Do | BBk | saveoms (10000 cuneon.

Send Pin 4 Status Word Ready Pin 20
(QOption 001) (Option 001)

BIT VALUE=128| BIT VALUE =64 | BIT VALUE=32 [ BIT VALUE=16| BIT vALUE=8 | BIT VALUE=4 | BITVALUE=2 [ BIT VALUE=1

Here’'s how to reset the USART error bits.

gt RSOUT to the control mode, resets the

The following progeram Tires ze
OUT back to the data mode.’

UZART error bits, and ssts RS

ERSIC HFL
18 MWRIT WRITE 1&,551 By weo 18,1 I Set REOUT 20 cortral mode
2B WRITE BIMN 18316 1p witb 18,15 P Reset the USART ervor bits
S MWAIT WRITE 16,5:6 2 owto 18,08 D oSetr REOUT 1o data mode
USART Reset

When a USART reset is executed, the USART is forced into an idle mode.2 The next data byte
sent to the interface must be a new mode word for the USART. The USART then beging
operating in the mode specified by the new mode word (see "USART Mode Word,” page 34).
The USART reset does NOT reset the interface but does reset the error bits. in order to reset
the USART you must first set bit 0 of RSOUT to the control mode (1), then perform an R4QUT
operation with bit 6 set.

1 The program lines shown must be modified for System 45A or 98254 Systems Programming. ROM applications. See
Appendix A,

2 Because the USART is forced into the idle mode, data may be lost if it has not been completely transmitted. To avoid this
potential loss, 2 null (0) or del (255) characters should be sent before resetting the USART.
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34 Talking to the Interface

Here's the USART control word.

Most Significant Bit Least Sigrficant Bit

BIT 7 BIT & BIT & BIT 4 BIT 3 BIT 2 BIT 1 BITO
Clear Te Send Cata Set Ready
Pi dard
USART n S(Slandarc) | ResetStalus | oo peak | Enable Da |57 SSENGRAN e Data
Always 0 Reset Request To Bits of USART Character Recsiver Data Terminal Transmitiar

Send Pin 4 Status Word Ready Pin 20
{Option 001) {Option 001)

BIT VALUE=128} B:T VALWE=641 BIT VALUE=32 | BITVALUE=16} BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

Here's how to reset the USART.

The foilowing program Tinss set RS0OUT 1o control mode and reset the USART.
The UZART then interprsts the next data bwte from the Deskrop Computer a
2z a2 new UEART mode word, ! :

BREIC HE
% WAIT HRITE 1@, Sy 1 B owto 16,1 PoSet REOUT o comtrol mods
B OWRITE BIM 1G:84 e owth 18,54 I Rezet the USART
The mext wiite operaticon to the interface MUST hbe a rEw UERET mode word.

The USRET mode word iz explained next,

USART Mode Word

When the USART reset has been executed (see USART reset, page 33) the USART clears the
previous made word, goes into an idle state, and waits for the computer to send a new mode
word. A new mode word can NOT be sent to the USART unless a USART reset (setting bit 6 of
USART Control ward} has been executed.

Here's the USART mode word.

Most Significant Bit Least Sigruficant Bit

BT 7 | BIT & BIT 5 BIT 4 813 | BIT 2 BIT 1 BITo

Number of Stop Bits Character Length Bit Rate Factor

00=nct valid Parity Type Panty Enable 00=5 bits 00=not used

01=1 bit 0=0dd 0=Disable 01=8 bils 01=1xbit rate clock

10=15bhits 1=Even 1=Enable 10=7 bits 10=1:/18xbit rate clock

11=2 bils 11=8 bils 11=1/64 xbit rate clock
BIT VALUE=128| BIT VALUE=84 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT YALUE=4 | BIT VALUE=2 | BIT VALUE=1

1 The program lines shown must be modified tor System 45A or 9B25A Systems Programming ROM applications. See

Appendix A.
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Assume that you want to set a new mode word to specify the following mode of operation.

1. Bit resolution of I/64 is selected.

2. 7 bit character length specified. Note that character length only specifies the number of
data bits that make up a complete character — start, stop, and parity bits are NOT
considered part of the character and are NOT to be included when determining charac-

ter length.

3. Parity is used and is specified as odd.

4. One stop bit is specified.

Here's how to determine the value of your new mode word.

Parameter

Permissible Vaiue

Exampie Value

Bit Resolution

b o — ——

How many stop bits

1=Bit/1
2=Bit/16
3=Bit/64

0=5 bit characters
4=6 bit characters
8=7 bit characters
12=8 bit characters

e —— —— — — e e —  — e ——— — — —

B T S SO ———

64=1 stop bit
128=I1" stop bits
192 =2 stop bits

64

Summed total of the example values=

91

To send the example USART mode word, simply send the summed total of the example values
(91) to the interface after a USART reset (see USART reset, page 33) has been executed.
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Here's how to send a new mode word.

v following progeam Tineg iz executed after the USART rezet routine.
The example valus of 31 iz sent 23 & new USART mode word.t
ERZIC HEPL
300 WRITE BIM 1@:p31 2 owth 16,91 et new USART mode wored
MUST Be a2 rew USART control word.  The USART
et

Transmitter/Receiver Control

This section describes the programming steps that provide control of various USART func-
tions. The control functions described here are accessed via the USART control word. In order
to change the USART control word you must first set bit 0 of RSOUT to the control mode (1),

then write the USART Control word value to the R4QUT register.

Here's the USART control word.

Most Significant Bit

Least Significant Bit

BIT 7 BIT & 8IT 5 BIT 4 BIT 3 81T 2 BIT 1 BITO
Clear To Send Data Set Ready
n )
Rl I o Tl il [kl ERTE e
Send Pin 4 Status Word Ready Pin 20
{Cption 001) {Option 001)
BIT VALUE=128] BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16| BiT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

Bit O allows you to enable or disable the USART's transmitter. Bit 2 allows you to enable or

disable the USART's receiver,

Here's how to control the transmitter and receiver.

The following progras Tines ars

=t The walue (37

ared sisbies the tranzmitter
BRSIC

46 WRITE EIM 10337 3t

58 WAIT WRITE 18,5;% aE

1 The program lines shown must be
Appendix A.

etz the "Request

HFL

Lt b
Wiz

e lited alfter
o Serd”
ard receiver,’

19,37 -1

1@, 8

A o3

EEART mode worsd 12
o POl gar to Ssredt e
i LSART comtrol woed

modified for System 45A or 9825A Systems Programming ROM applications. See
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Break and R4 Modem Control Signals

This section describes the programming steps that enable you to send a "break,” Data Set
Ready/Data Terminal Ready, and Request to Send/Clear to Send. The controls described here
are accessed via the USART control word. In order to ¢change the USART control word you
must first set bit 0 of RSQUT to the controi mode (1).

Here’'s the USART control word.

Mos!t Significant Bit Least Significant Bit
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BiT 0
Clear To Send Data Set Ready
oo | LT o B v | oS | EAO0 | ot | 1200
Send Pin 4 Status Werd Ready Pin 20
{Cption 001) {Option )
BIT VALUE=1281 BIT VALUE =84 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

NOTE
The modem lings affected by bits 1 and 5 of the USART
control word depend upon your particular cable options
(see cable options, page3).

Sending a “break”

A “break’ is defined as a space condition held on the R5232 data line for =200msec.

Here's how to send a 200 msec “break’” over the communications link.

The following progean Tines zend a 208 millisecond "EREAK "}

BASIC HFL
18 WAIT WRITE 18,35;31 By owto 18,1 Set RSOUT to contral moede
28 WRITE EBIM 18;%8 it wib 18,8 Send "Breakt £3gnat
8 WAIT Z08 21 owatt ZB4 Wait 288 millizecands

Wtk 18, 37
: Wt 18,8

Serd MEW USART cormtrol woed

48 WRITE BIM 1B
1 Set REOUT 1o dats mode

S8 MAIT WEITE

Rt
i
5

§
Mot

1 The program lines shown must be modified for System 45A or 9825A Systems Programming RCM applications. See
Appendix A,
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Clear to Send/Request to Send

Here's how to send Clear to Send (standard cable) to the terminal or Request to Send (option
001) to the modem.

ool the following modem sigrat =y
Bt andard Cablie - Fin 52
(et ion 881 Cable ~ Fin 45

HFL

MAIT WRITE 16,551 A wte 19,1 :
HEITE BIH 18332 13 wih 18,327 ;

i

Set REOUT to cortral mode

Send CTS5-RTE zignal
WAIT MRITE 1i8,5;:8 wt LA, QA [

gt RESOUT to datas mocds

Data Set Ready/Data Terminal Ready

Here's how to send Data Set Ready (standard cable) to the terminal or Data Terminal Ready
{option 001) to the modem.

The foliowimg progean Tinss controd
Hata Set Eeadu

Bata Terwinal Readw

the modem signals Tisted belto,!
CHt ardard cabie ~ pin

Clotton BAD Cabie - pin 24

BRETC HFL

WAIT WRITE 1&,551 5H

R
kL

WL 18,1 !

Set BEEOUT 1o control mods
5 HWRITE BIM i@3Z L owph 18,2 P oZend DERC-DTR modss Ting
HOWAIT WRITE i4,%:0 Zrowtie 18,8 ! EOUT to dats mode

1 The program lings shown must be modified for System 45A or 9825A Systems Programming ROM applications. See
Appendix A.
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Additional Modem Signals

This section describes the modem signats contained in the REIN and R6QUT registers. Ac-
cess to the R6 registers is obtained by performing an R6 read or an R6 write operation to the
interface.

Here's the R6 registers.

R6 OUT (Standard Cable)

Most Sigruficant Bit Least Significant Bn

BIT 7 BIT 6 BIT & BIT 4 BIT 3 BIT 2 BIT 1 BITO
Halt!Full Ring Signal Secondary
Guahty Carrier Cata Carrier
Speed Contrel Indicator
(nterface) Pin 22 Detect Detect Detect Pin 8
Fin21 Pin 12
BIT VALUE=128| BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16[ BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

R6 IN (Standard Cable}

Most Signid-cant B Least Sign-figant Bir

BIT 7 BIT & BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BiT O
Data Signal 2econdtary
Always 1 Aiways 1 Always 1 Always 1 Always 1 Always 0 Rate Selgct Tec;uiz
Pin 23 0 =8
Pin 19
BIT VALUE=128] BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

R6 QUT (Option 001 Cabte)

Maost Significant Bi Least Signiticant Bit

BIT 7 BIT & BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
. Secondary
HalliFull Testing Data Signal Data Signal Request
) Purposes Rate Select Rate Select
Speed Contral T a
P : Pin25 (UKJPin11 | Pin23 o 5en
Pin 19
BIT VALUE=128|BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BITVALUE=4 | BITVALUE=2 | 8IT VALUE=1

R6IN (Option 001 Cable)

Mast Significant Bit Least Sign-hicant Bt

8IT 7 BIT & BIT 5 8IT 4 BIT 3 8IT 2 BIT 1 BITO

E‘faco'ndary Ring Data Carrigr

rrier

Al 1 Al Al 1
ways Always 1 ways 1 Wways Always 1 Detect Indicator Detect P &
Pin 22

Fin 12

BIT VALUE=128] BIT VALUE=64 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

39



40 Talking to the Interface

Carrier Detect

The two most commonly used R6 modem signals are the Carrier Detect signals.

The Carrier Detect signal from the modem is monitored by performing an interface read
operation to the R6IN register (option 001 cable only). Here's how to check for the Carrier
Detect signal,

The following program checks for Data Carrier Detest CO0ption 981 Cables

BASIC HPL
Bz owti B,18 P @slects select code 18
READ IO 18,858 by rdi veo-R I Read REIH
IF BITOA, 8 THEH 48 S iF BitIB R jnp & 0 Theck for Bit B ozet
STOR Irostg
FREINT "BIT & St dr g T8 Set® P Print Bit 8 messags
STOF -

The Carrier Detect signai is sent to the terminal by performing an interface write operation to
the R6OUT register (standard cable only).

Here's how to send the Carrier Detect signal.

The following program sendz Data Carcier Detect (Standard Cabled!

RS IC HFPL
By owti 9,10 b Belgots =
g WRITE I {8,851 Teowni &1 b Send Dat

1 The program lines shown must be modified for System 45A or 9825A Systems Programming ROM applications. See
Appendix A,



Talking to the Interface 41

Other Modem Signals

Access to the following modem signals is alsc provided by the R6 registers:

e Data Signal Rate Select (for two speed modems).

e Data Signal Rate Select {United Kingdom applications).
e Ring Indicator.

e Secondary Carrier Detect.!

e Secondary Request to Send."

Complete descriptions of these modem lines and their functions are found in Chapter 3, R6
Registers. These lines are monitored or sent as shown in the previous examples.

Half/Full Speed Interface Control

The RS-232C Data Signal Rate Select signal provides program selectable full or half speed
transfer rates when two speed moderns are used. Half speed transfer rates can be specified
when error rates become unacceptable during full speed operation,

Interrupts

The 98036A provides interrupt-driven transfer capability. The interrupts are enabled under
program control. The 9825A provides the enable interrupt {eir) statement, and the System
35/45 praovides the CONTROL MASK and CARD ENABLE statements. These statements con-
trol bits 7, 2, and 1 of the R5QUT register. Bit 7 enables the interface to interrupt the computer
when a pre-defined condition occurs and bits 2 and 1 define the condition(s). Bit 2, when set
1o a 1, causes an interrupt to be generated when received data is ready for transfer to the
computer. Bit 1, when set to a 1, causes an interrupt to be generated when the transmitter is
ready to accept more data from the computer.

Here's the R50OUT register.

Mast Significant Bit Least Significant Bit
BIT 7 B8IT 6 BIT & BIT 4 BIT 3 BIT 2 BIT 1 BITO
R4 Control
Interrupt Interrupt .
intgriace Frogrammed Control 2 Control 1 0 = Data IN/
Interrupt _ intertace . . out
Receiver Fransmiiter
Enable Reset 1 = Control/
Control Control
Status
BT VALUE=128] BIT VALUE =64 | BIT VALUE=32 | BIT VALUE=16 | BIT VALUE=8 | BIT VALUE=4 | BIT VALUE=2 | BIT VALUE=1

1 Secendary channel not imptemented but these lines are provided.
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Enabling Transmitter Interrupts

Here's how to enabte transmitter interrupt operation.

Eoshon bgw to enable iai

CaEpt

TR iioterd

ey the transmnitber e readu

it DEFIME THE EBRBMCH
POSET DOHDITIONS

Enabling Receiver Interrupts

Here's how to enable receiver interrupt operation.

o b oo enable the

|

i

sodata e ady

fOOEFINE YHE ERAMCH
bOSETY COMBITIONS

Clearing Interrupts

Here's how to clear (disable) interrupt operation.

Here's how to dizable the interrupts,
ERZIC HFL
g WRITE IO 14,8 g owho 19,8 POULERR THE RS REGISTER

The System 35/45 /O ROM automatically provides for interrupt enable when BINT or WINT

transter types are specified. BINT and WINT transfer types can be used with serial peripherals
such as printers, terminals, etc.



Chapter 5

Theory of Operation

Introduction

This chapter describes the 98036A theory of aperation. Refer to the block diagrams and the
98036A schematic diagram while reading this chapter.

The 98036A Serial Interface converts 8-bit parallel data from the computer into a serial bit
stream compatible with RS-232C hardware protocol. A Universal Receiver-Transmitter
(USART) is the heart of the interface, performing the serial-to-parallel and parallel-to-serial
conversions. Only the 8 least significant bits of the 16 bit computer I/0O bus are used by the
interface.

Interface Registers

The computer communicates with the interface through the R4, R5, and R6 registers. The
registers have been assigned the following basic duties:

¢ R4 — Primary USART data register.

¢ R5 — Interface control and status register.

¢ R6 — Secondary data register.
The 9B036A has an extended set of registers, expanding the R4 register into five unidirectional
registers (from the computer's viewpoint), R4A through R4E. Bit configurations for the R4

registers are detailed in chapter 3. The actual location of R4A through R4E is in the USART
integrated circuit.

The R40OUT register (U26 and U27) holds the data from the computer until the USART can
accept the transfer.

The R4IN register (U29 and U30) holds received data until requested by the computer
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The least significant bit of the R50UT register (U10) is the control/data bit (C/D), which defines
R4 register access. Bits 1 and 2 are the interrupt control bits (INC1 and INC2) which allow the
transmitter or receiver in the USART to be interrupt driven. Bit 7 is the interrupt enable,
allowing the interface to interrupt the computer based on conditions defined by the INC1 and
INC2 bits.

The R5IN register is not really a register but a group of tri-state buffers connected to indicate
various states of the 98036A. These gates are in U24 and U32.

R60OUT is a partially implemented register used for controlling those RS-232C functions
needed for more complex serial links. U28 comprises bits 0 through 3 of R6OUT. Bit 4 is used
to control the half/full speed feature of the interface. This feature, implemented in U7, U20 and
U21, will cut the bit rate of the interface in half when bit 4 of R60UT is set. This is accomplished
by either routing the bit rate clock directly to the USART or through a flip-flop divider (U21),
and then to the USART.

R6IN is not a register but is similar to R5IN, being composed of tri-state gates. These gates are
connected to RS-232C-to-TTL level translators and report the real-time condition of the as-
sociated RS-232C status lines. These tri-state gates are in U35.

Register Control

The computer control signals DOUT, 108B, IC1, and IC2 indicate the current interface opera-
tion to be performed. No operations will be performed by the 98036A unless the peripheral
address lines (PAQ trough PA3) match the select code on the select code switch S1. A match
generates the My Peripheral Address (MYPA) signal which activates the register control de-
coder, U2.

The register control decoder takes the four computer control signals mentioned above and
generates four output register strobe signals and four input register activation signals.

Flag Signals

Normally, If the interface is busy, the flag (FLG) line is low. In some cases, it may be desirable
to operate the 98036A under programmed |/O in one direction and under interrupt driven /O in
the other direction. A section of the 98036A being operated under interrupt does not have
control of the flag line and may therefore be operated independently of the other section
During this simultaneous operation, the tri-state USART data bus is controlled by the linked R4
state machines which control bus direction. At worst case, there may be a 2 microsecond
delay in granting the bus to a requesting section, which is well within the minimum character



time in the interface, (approximately 1 millisecond). This character time varies with the bit rate
and is important due to the nature of the RS-232 link. The computer usually has no control of
the remote device, which may suddenly decide to transmit a block of text. If each character is
not removed before the next received character is assembled, an overwrite will occur and the
original character will be lost. This is why the operation of the receiver under interrupt is a
good idea.

Interrupt Circuits

The interrupt poll responder (U22) has a two level interrupt scheme. Interfaces with select
codes 2 through 7 (1 and O are illegal) are low priority while interfaces with select codes 8
through 15 are high priority. The 98036A select code is set as a high priority device from the
factory to reduce the possibility of character overwrite. The select code however, is easily
changed. To request an interrupt the interface sets an interrupt request line. If the interface
has a low priority, it will set interrupt request low (IRL). If the interface has a high priority, it will
set interrupt request high (IRH). The computer responds by setting interrupt poll {INT) and
signifies whether a high or low level poll is occurring by placing the peripheral address line
PA3 at the proper level. The interfaces that have interrupted at that level respond on the
appropriate data line, for example if interface 3 requested service, it would respond on 10D3.

Interrupt control in the 98036A is implemented in U4, U10, U13, and a gate from U9. U22 is the
interrupt poll responder.

The following simplitied logic diagram shows how the flag and interrupt signals are generated
by the interface card. The “read busy' and “write busy" signals are output by the input and
output state machines.

Head Busy

pej

]
5bit2 \
1

|
R5 bit 1

Wiile Busy

Ro ot 2

Head Ready [
NT
!

A5 bit 1
Write Ready
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For example, if R5 bit 1 and R5 bit 2 are both true then the flag line (FLG) is disabled, but an
interrupt is generated (INT) when either Read Ready or Write Ready becomes true. Con-
versely, if R5 bit 1 and R5 bit 2 are both false then interrupts (INT) are disabled, but a flag
(FLG) is generated when either Read Busy or Write Busy become true.

Clock Generator

The intertace timing signais are all generated by the bit rate generator, U36. This inciudes the
USART master clock, the state machine clocks and the bit rate clocks. U36 is a crystal
controlled oscillator/divider.

I/O Drivers-Receivers

The signals inside the 98036A are all in the 0 to +5 volt range. Since the RS-232C specifica-
tions call for at least a =3 volt swing, signal level translation is required. This is supplied by
U37, U38, U39, and U40. The teletype-current-loop driver is composed of a discrete, switched
20ma. current source. The current receiver is a simple resistor divider with a zener diode
clamp

Setting Registers
Here is a description of the typical operations that occur in the interface when writing to and
reading from the R4, R5, and R6 registers. The following sequence is described:
¢ WRITE 10 statement to set bit 0 of R50OUT.

o WRITE BIN (or OUTPUT USING # ,B) to set bit 6 of the USART control word, resetting the
USART.

« WRITE BIN (or QUTPUT USING #,B) statement to set the USART mode word.
« WRITE BIN (or OUTPUT USING #,B) statement to set the USART control word.
« READBIN statement to read the USART status word.

e WRITE O statement to clear bit 0 of RSOUT.

o STATUS statement to read interface status R5IN.

¢ WRITE IO statement to change R6OUT.

¢ READ 10O statement to read RBIN.



Before any operation is started, the select code from the computer on the PA lines must match
the interface select code. A match generates MYPA INT from U5 pin 3.

A WRITE 10 statement from the computer results in an RS strobe signal (R5SB) from pin 11 of
uz.

The R5SB signal clocks the RSOUT register (U10) on pin 9. Since we want to set R5QUT bit 0
toa 1, 10D1 should be high. Bit 1 (U10 pin 15) is high when R5SB clocks U10. U14C is enabled
and pin 12 of the USART (C/D) goes high. This sets the USART to accept the next byte as a
control word.

A WRITE BIN (or OUTPUT USING #,B) statement to reset the USART (bit 6 of the USART
control word) will result in I0D6 going high. The R40UT strobe (R4SB) is generated to clock
the 10D line information into R4OUT (U26 and uz7).

R45B also generates WR1 from U16 pin 13 and GEN from U17 pin 1. WR1 strobes pin 10 (WR)
of the USART. GEN enables the R4OUT data to be sent to the USART on the D lines. Since the

C/D line (pin 12) of the USART is set, this data byte is interpreted as a control word to the
USART.

Since the previous byte reset the USART, the next WRITE BIN statement will be used as the
USART mode word. This byte is input in the same sequence as described in the preceding
paragraph.

The next byte after the mode word is handled in the same manner This is the new control word
for the USART.

While bit 0 of RSOUT is set the USART status word can be read. The READBIN statement
generates R4IN from pin 4 of U2 which resets U19 pin4 ta 0. Then D QUT from the computer
goes to a 0. The R7SB signal (U2 pin 9) generates RD on pin 2 of U 16 and GEN on pin 1 of
U17. The RD signal sets pin 13 of the USART and clocks the R4IN register (U29 and U30).
When D OUT returns high, another R4IN strobe is generated which enables the R4IN tri-state
gates (U29 and U30). The status word is then sent to the computer on the 10D lines.

Executing a WRITE 10 statement with a decimal value of O will enable the interface to transmit
and receive data. U10 pin 15 will be a 0 and the C/D line to pin 12 of the USART will be a 0.
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Transmitting Data

Data transmitted to the data communications device is handled in the same manner as send-
ing the USART mode and control words. The only difference is that pin 12 of the USART (C/D)
is 0.

Receiving Data

Data received from the data communications device is handled in the same manner as read-
ing the USART status word. The only difference is that pin 12 of the USART (C/D) is 0.

A WRITE 1O 6 statement from the computer will generate R6SB on pin 12 of U2. This clocks the
R6OUT register (U28) and sends information to the RS-232 signal lines.

A READ IO statement trom the computer will generate R6IN on pin 6 of U2. This enables the R6IN
register (U35, U37, and U38). The REIN information is sent to the computer on the 10D lines.

Reset

Aninterface reset (RS0OUT bit 5) generates BUSY 2 from U5 pin 11 and RESET from U12 pin B.
RESET is applied to pin 21 of the USART (U31) to reset the USART latches. C/D from U14 pin
10 sets the USART to the control mode (pin 12=1) so the default control word and mode word
can be written in the USART. WR2 from U6 pin 4 enables the default words to be written. MSEN
from U6 pin 10 enables the default mode word from U34 and U33 to be written into the USART.
CSEN from U6 pin 3 enables the control word (decimal 5) from U33 and U32 to be written into
the USART. The last step of the reset operation is to set the C/D line to a 0 to enable data
transfer.



The USART

The USART (U31) is the heart of the interface. Once the control and mode words are set, the
USART provides the asynchronous mode format and the parallel-to-serial and serial-to-parallel
data conversions. Here is a block diagram of the USART and a brief description of the mnemonics.

L T g S N I~ )
W Dala Bus Bufter W > b 10
Fo B s S Ny — )
= lxHDY
Read Write \[—l/ Transmit {:F
Control Control _
- _— ~— T1xC
CS 1 L fr“ecuwe )
Ty . Buffer F~—— HxD
HoH —e=g _J (3-P)
5TR d Moderr
Control
CTS —=q ] -
terna = HxRUY
— [terna Recelve
RTS Data Bus

Control —
e—— RxC

~ Pin Name ) Pin Function ]
| D—Do | Data Bus (8 bits) |
| C/ID | Control or Data is to be Written or Read ;
' RD | Read Data Command j
| WR | Write Data or Control Command |
|CS | Chip Enable
| Clk | Clock Pulse (TTL)

| RESET | Reset
| TxC | Transmitter Clock
[ TxD J Transmitter Data !
| RxC | Receiver Clock

' RxD | Receiver Data ;
' RxRDY - Receiver Ready (has character for interface) i
| TxRDY | Transmitter Ready (ready for character from intertace) '
' DSR | Data Set Ready ?
|DTR | Data Terminal Ready

'RTS . Request to Send Data

| CTS | Clear to Send Data

| TxE | Transmitter Empty s
'Vee | +5 Volt Supply
| GND B Ground
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Chapter 6

Troubleshooting and Repair

Introduction

The following procedures assume that the computer, ROM, and peripheral device are operat-
ing correctly. If necessary, disconnect the interface from the computer and perform all other
applicable test procedures before assuming that the interface is defective.

Recommended Equipment

The following is a list of equipment that will aid in troubleshooting the 98036A Serial Intertace:

» Oscilloscope or Logic Probe
e Test Connector 98241-67936
e Extender Board 98241-67901
e Computer and appropriate ROM(s)
For checking most signals within the interface, any general purpose oscilloscope or logic

probe can be used, if it is capable of indicating the presence of TTL level signals with pulse
widths greater than 100ns.

Test Programs

Test programs to check the operation of the 98036A Interface are provided on the systems
test tape supplied with your Desktop Computer. See the Systems Test Manual supplied with
your computer for these test procedures.




Troubleshooting

To perform tests or checks on the interface, remove the front housing covers from the interface
circuit assemblies. Use the Extender Board (98241-67901) to reconnect the interface to the
computer (see the following photo)

Broken Trace Repair

If one or more traces are open or have high resistance, the trace should be bridged using wire
on the back of the boards where possible.

NOTE
The boards are of multi-layer construction and, therefore,
require good soldering technigue to prevent damage

CAUTION
TO HELP PREVENT DAMAGE TO THE CIRCUIT BOARDS
USE A LOW-TEMPERATURE SOLDERING IRON WHEN
MAKING REPAIRS OR REPLACING PARTS.




Replaceable Parts

The next table lists the 98036A interface mechanical and electrical parts. The numbers in the
guantity column indicate the total quantity of a part used on a particular interface assembly.
The guantity is given only the first time the part number is listed.

| REFERENCE -hp-
| DESIGNATOR PART NO. Ta DESCRIPTION
[ A1 98036-66501 Interface Assembly
C1thru C4 0160-3847 4 | C-F: 01UF 25V
CR1 1902-3030 1 DIO: BKDN-3.01V
t CR2 1902-3002 1 DIO: BKDN-2.37V
3 Q1 1853-0010 1 XSTR: PNP SM4713
1 Q2 1854-0215 1 | XSTR: 2N3904
R1, R2 0757-0442 3 | A-F: 10K1%
A3 0683-1565 1 R-F: 15M 5%
R4 0757-0401 2 | R-F: 1001%
A5 0757-0465 1 R-F: 100K 1%
| A6 0757-0288 1 R-F: 9.09K 1%
| R7 0757-0279 1 R-F: 3.16K 1%
' R8, Rg 0757-0443 2 | RF: 11K 1%
R10 0757-0401 R-F: 100 1%
A11 0757-0442 R-F: 10K 1%
A12 1810-0203 1 R-Network
R13 1810-0139 1 R-Network
1 S1 3100-3364 1 | Select Code Switch
j 52 3101-2179 1 Switch, Current Loop
{
u1 1820-1297 2 | IC: 74L5266
uz 1820-1427 1 IC: 74LS156
U3 1820-1297 IC: 74L5266
U4 1820-1198 1 IC: 74L503
us 1820-1197 1 IC: 74LS00
us, U7 1820-0949 2 | IC: CD4011
| us 1820-1208 1| 1C: 740832
| ug 1820-1199 1 IC: 74L504
| uto 1820-1562 1| IC: 74C175
f U1t 1820-0938 1 IC: CD4027
u1i2 1820-1145 1 IC: CD404g
U13 1820-1386 1 IC: MC14506
u14, Uis 1820-1483 3 | IC: CD4071
u16 1820-0939 2 | IC: CD4013
u17 1820-0938 IC: CD4027
u1s 1820-1486 1 IC: CD4081
U1g 1820-1440 1 IC: SN74LS279
u20 1820-1483 IC: CD4071
u21 1820-0939 IC: CD4013
Y1 0410-1004 1| XTAL
1251-4215 ] 6 Pin Connector
1251-4216 3 3 Pin Connector
A2 98036-66502 Control Assembiy
C1thru C4 0160-3847 5 | C-F: .01UF 25V
cs 0180-0229 1 C-F: 33UF 10V
c6 0160-3847 C-F: .01UF 25V
C7thru G14 0160-3694 8 | C-F: 330PF 10%
CR1 1802-3030 1 DIO: BKDN3.01V
R1thru R4 0757-0442 4 | R-F: 10K 1%
_ RS thru R9 1810-0269 3 | R-Network
| S1 3101-1983 1 Switch, Default Mode Word
| 52 3101-2172 1 Switch, Toggle
| 53 3100-3378 1 Switch, Bit Rate
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Replaceable Parts (cont.}

REFERENCE -hp-
DESIGNATOR |  PARY NO. Ta DESCRIPTION
uz2 1820- 1427 1 IC: 74L5156
U23 1820-1584 1 IC: Binary Interface Butfer
24 1820-1266 4 1C: BOCO7
uz2s 1820-1562 1 IC: 74C175
uzs, uz7 1820-1190 4 IC. 74C173
u2s 1820-1195 1 IC: 7418175
UJz2g9,uU30 1820-11890 1C: 74C173
U3 1820-1844 1 IC: USART
32 thru U34 1820-1266 IC: 80C97
U35 1820-1492 1 I1C.74LS368
U36 1820-1779 1 IC: Bit Rate Generator MC14411
U37, U3s 1820-0510 2 1C: MC 1489
U3g, u40 1820-0509 2 1C: MC1488
P11 1251-3691 1 Connector Header
P1thru P10 1251-4326 2 Connector Pins (36 pins per connector)
898036-67901 Front Housing Assembly
{Includes At and A2)
2200-0536 8 Screw, 4-40
7120-5911 1 Labe!
7120-5171 1 Plate, USA
5040-8163 1 Right Case
5040-8158 1 Spring Latch
5040-8161 1 Left Case
7120-5717 1 Front Label
98036-67902 Rear Housing Assembly (standard)
2200-0510 2 Screw, 4-40
5040-8174 1 Left Cover
5040-8211 1 Right Cover (with hole)
7120-5718 1 Rear Label
98036-61601 1 Cable Assembly {stangard)
98036-61601 Cable Assembly (standard)
1251-0392 1 Connector Hood
1251-0688 17 Terminal Connector
1251-2942 2 Connector Lock
1251-3396 1 Connector Body
1251-3399 17 | Contact Connector
1251-3808 1 Polarizing Plug
1251-4701 1 Aod Housing
1251-4702 1 Locking Rod
5040-7859 1 Molded Cable
98036-67903 Rear Housing Assembly (Option 001)
7120-5719 1 Rear Lable, Option 001
5040-8174 1 Left Cover
5040-8211 1 Right Cover (with hole)
98036-61602 1 Option Cable Assembly
98036-61602 Cable Assembly (Option 001)
1251-1438 1 Connecter Hood
1251-3397 17 | Contact Connector
1251-0063 1 Connector Body
1251-3399 25 | Connector Contact
1251-3808 1 Polarizing Plug
1251-4701 1 Rod Housing
1251-4702 1 Lecking Rod
5040-7859 1 Molded Cable
9B8036-67904 Rear Housing Assembly (Option 002)
7121-0715 1 Rear Label, Option 002
5040-8174 1 Left Cover
5040-8211 1 Right Cover (with hole)
98036-61603 1 Option Cable Assembly
98036-61603 Cable Assembly (Option 002)
1251-4998 1 Connector Hood
1251-0688 17 | Terminal Connector
1251-6166 13 | Contact Connector
1251-3398 1 Connector Body
1251-3808 1 Polarizing Plug
1251-4701 1 Rod Housing
1251-4702 1 Locking Rod
5040-7859 1 Molded Cable

rev: 1/81



Appendix A

System 45A Programming Notes

THE FOLLOWING SHOME THE MODIFICATIONS REQUIREED TO THE BASIC
FROGEAM LIMES SHOMM IM THE MAMUAL FOR UZE WITH THE SYSTEM 458
EHzZIC FROGREAM LIMES ERQUIVALENT ZYSTEM 454

LB OWRIT WRITE 19,5, 18 IF MOT IOFLAGE1S: THEW 16
11 WRITE 1o 1@,5,0

ALL WRITHREITE STRTEMENTS MUST BE REFLACET WITH THE I0FLAG AMD
MEITE 10 STATEMENHT SEZRUENCE A5 SHOMN,

id WRITE BIW 13,4144 18 ITPUT 1@ LesTHG B8, B¥yed

L WRITE BIM STATEMEMTS MUST BE FEFLACED WITH AM OUTPUT LSIHG
YH, BYOSTATEMEMT HZ SHOMH.

9825A Systems Programming ROM Notes

Al

THE SYETENS PROGRAMMING ROM FOR THE 9825R PROVIDES SIMPLIFIED
STATEMENTS FOR EozIHG THE R4 MODE, CONTROL, AHD STRTUS HORDS.
THE FOLLOWING SHOMS MODIFICATIONS FOR THE WPL FPROGRAM LIMES
SHUWH I8 THE MAHUAL WHEX THE SYSTEMS PROGEAMMIMNG REOH IS USED.
FROGEAME SHOMWH ARE EGUIVALENT . STEMZ PROGESMMIMNG MANLAL -~
BURIS-3R827 FOR DETAILS:,

B4 MODE MORD ACCESS

HFL PROGEAM LIMES SYETEMS PROGRAMMING ROM EOUIVALENT

B et 19,1
I wth 16,54
2o owth 18,91 @By owam 18,91 PoSests MODE word anluw,
. Pl .
Zrowth 18,37 e owem 18,901,371 Setzs MODE and CONTROL woed.

4 owhc 16,8
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R COHTROL

WORT A

Uz WD ACCEDE

& U HHEE
= POREY

STEMT PROGEAMMIHG

SIMFLE CHRARACTER MODE EMULATOR THAT TRAMHSE
A COMPUTER AT 118 BAUL,
S TOORMD THE COMPUTER FPROMPT o3 AFPEAR OH YOUR DISFLAY,
IM YOUR DATR AMD FRESS THE COMTIMUE KEY OF THE STORE KEY TO

TR PROGEANMING BOM EDUIVALENT

IVRLENT

o DATR TO Al
THIS FPROGRAM REGUIRES HO MODEM,

b ! THOTCATE THE EHD OF 90UR TRAMSHMISSION,
= i
7 H

Capod= L8

S Eh O0OSUE }:Z:Er!:,.l

REGET Care

CRL THT #lard, 2 GOSUER Ler

WELT FERD Card, 45 Dumm

WRTITE 10 Card, 758

COMTROL MASE Cardy 132

CHED ENHEBLE Card

HEITE IO Card,d4:13

DISF "RERDMNY
Haiting:  GOTO Haiting

Isr: READ IG faed,d;lans
WREITE I0 Caed, 738

IF Dataxl27 THEM Data=lata-129
IF Iiata THEH Print oot

WAIT WRITE Card.4:8
CHED EMARLE Card
EETLRH
Frimuout s PRINT UZING
CART EHABLE Card
RETURM

H

“#, E%3Data

Faws  Hd=kKEDE
IF HUMOEES D THEM Ed=CMREI 12
WATIT WRITE Card,dsnlickEs
EETLIRH

DEFIME THE SELECT CODE
CHECK FOR EEYFRE
FESET THE IMTERFACE
DEFIME IHTERFEUFT
MMy BEAD TO DLERR
OUTPUT AH REF STROBE
DEFIME THE IHNTERRUPT COHDITIONS
EMARLE THE IWNTERRUFTS

SEMDY EMU-LIHE BERLEMCE T THE REMOTE

THFUT BUFFERE

HATT FOR AW THTERRUFT

REAT IH THE OATA

CLTFUT AM /Y STROBE

CHECE FOR MOM RSCIT DATA

DATH FROM REMOTE IS HOT ARM CEMEY,
FMSHER THE "EHE® MITH AH “Arke,
FE-EMABLE THE IMTERRUFTE

FRINT THE IMFUT DATA
FE-ENARLE THE CRED

CH EEYEOARD ROUTIHE
MOM-AZCIT KEY TO OUTPUT END-LIMNE
TRAMZAIT THE K+ DATR
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