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FOREWORD

The System 19 is available in several configurations of operating software. Each configuration
consists of the same System 19 mainframe, but they differ in their capabilities for I/0 and remote control.

All System 19 manuals are composed of the basic Operation and Maintenance manual and either one
or two addendum manuals which describe the 1/0 and, if so equipped, remote control capabilities of your
System 19 configuration.

The Programmer Configuration sheet on the reverse side of this page lists the included hardware,
software, and instruction manuals which explain the operation of the basic System 19 equipped with
Computer Remote Control. The manuals listed in part A of the sheet are bound together in this cover.

1. The System 19 Operation and Maintenance Manual contains all instructions for the
stand alone operation and care and maintenance of the System 19. These instructions
cover installation of programming modules.

2. The Translation Format Package Specifications Manual describes the input and
output requirements of the many data translators recognized by the programmer.
Complete instructions for 1/0 operations with these formats are given.

3. The Computer Remote Control Manual describes the commands which the
programmer will recognize for remote control by a computer or development system.

The lower right-hand corner of the Programmer Configuration sheet lists a unique Software
Configuration Check number, which verifies the identity of the System 19's software. The System 19 will
also display this number; after inspection and installation of the unit according to Sections 1 and 2 of the
Operation and Maintenance Manual, turn ON the system 19 and press SELECT, key in B2 and press
START. The Software Configuration number in the display should agree with the number on the
configuration sheet.

. ]
Also check that the serial number on the Programmer Configuration sheet matches the serial number
on the back of the unit.



TABLE OF CONTENTS

SECTION 1. INTRODUCTION

101 GENERAL i e e e 1-1
1.2 SPECIFICATIONS i e e -1
1.2.1 Major COmMPONENTS ... ..ottt ettt et et e e e e e et 1-1
1.2.2 Power ReqUITEMENTS . . .. ..ottt ittt it et e e e e et e e e 1-1
1.2.3 Physical and Environmental Specifications . . .. ......vveeee e 1-1
1.3 PROGRAMMER CONFIGURATIONS . ... .ttt e e i 1-1
1.4 LIMITED WARRANTY Lottt it ittt e e e e e e e i 1-2
1.8 SERVICE . it i 1-2
1.6 ORDERING ..ottt e e e e e 1-2

2.1 INTRODUCTION . ..o e e e e e e e e e e e, 2-1
22 NS PE T ON L 2-i
2.3 POWER CONNECTION ... .. e e e e e i, 2-1
2.3.1 Removing and Installing the Protective Shield . . ...............c.coviiv .. 2-1
2.3.2 Adjusting the System 19 to the Operating Voltage . ...........oovvereniire e, 2-1
2.3.3 Grounding the System 19 . ... ..o ittt e 2-1
234 FUSE ACCESS .. \v ittt ittt ettt e et ettt e et e e 2-2
2.4 PROGRAMMING ELECTRONICS INSTALLATION ...ttt e e e 2-2
2.4.1 The Programming Pak . . ... ..ottt e e e e et 2-2
2.4.2 The SoCket AdaDTer ... .v ittt ittt et e e e e e e e 2-2
2.5 SERIAL INTERFACE .. ..ottt it e e e e e e e e i 2-2
2.5.1 Access 1o the Serial INterface .. ...ttt e 2-2
2.8.2 Cabling .. .. 2-2
2.6 REPACKAGING FOR SHIPMENT ...ttt et et e e e e 22

3.1 PROGRAMMING OVERVIEW ... ittt e e e e e, 3-1
3101 Preparing RAM ..o 31
3.1.2 Programiming ... ....oueneotet et e e et e e 31
1.3 ProCeAUMES ... ut ittt ettt e e e e 31

3.2 GENERAL DESCRIPTION ...ttt ettt e e e e e e e 31
327 DEfiNItIONS & ettt 31
3.2.2 The Keyboard . .. .......iuont e e e e e e e e 3-2
323 SeleCt COABS -« v v v viee e ie ettt e e e i e 32
3.2.4 Programmer RAM ... ... . 32
3.2.5 Treatment Of ErrOrS .. ..ottt ettt et et e e e e e e e 3-2
32,8 SUM-CRECK ..o oeeitt ettt e e e e e e 32
3.2.7 Internal RAM Data Integrity Check ..........cooiiiiiiiiii e, 33
328 Data LoCK . ..ut ittt 33

!

035-1800



3.3 PREOPERATIONAL PROCEDURES ...ttt ittt eeiaeaeeennnn, 34

331 Tum-on ...t e e e e 34
3.3.2 Programming Electronics .................. e e, 34
3.3.3 Device INSertion .. ....oiiiii i e 34
3.3.4 Setting BLOCK LIMITS . ... oo e e e et e e e e e e e e s 34
3.4 DEVICE RELATED OPERATIONS ..ottt ettt et e e e et 35
34T MOTE SEIBCtioN ...ttt ittt i e e e e 35
3.4.2 Loading a Device into RAM . ... ..o ittt e 35
3.4.3 Programming @ Device . .......o.uriiiiii i e e 35
3.4.4 Device Verification . ......ouieiiii it e e e 3-6
3.4.5 Device Data Key .. ... e 3-6
3.6 KEYBOARD DATA ENTRY ..ottt e e e e e e e 3-6
3.5.1 Keyboard Selection and Address Specification .. .........coovirinn e, 3-6
3.5.2 Entering Data from the Keyboard to RAM .. ... ... .. i 37
3.8.3 Editing Data in RAM . ... .ttt it e e 37
3.8 SELECT CODE OPERATIONS . ..ottt ittt et e e e e e 37
3.6.1 Data Manipulation Commands .. ......ouiiuint ittt e 3-7
3.6.2 Utility and Inquiry Commiands ... ..ottt it e 310
3.6.3 Serial Interface Operation Commands . .. .......outttiiee ittt e e raanenn 3-10
3.7 1/O ADDRESS CONTROL ..ottt it et ettt et e e et e e 3-10
3.7.7 Address OffSet ... ..ottt e e e e 3-10
3.7.2 Begin RAM Address and BIOCk Size ..........oouiiniiiiii i i 3-10
3.7.3 Address Offset and Begin RAMINteraction . ... rneennnnnnes 3-10
3.8 16-BIT MICROPROCESSOR DAT A ... it e et ettt et aiiaaaees 3N
BT Ol Lo 3N
3.8.2 Shuffle ... e e 3-12

4.1 INTRODUCTION ... e e e et 4-1
4.2 EQUIPMENT REQUIREMENT S ... i i e et e 41
4.3 POWER SUPPLY MEASUREMENT .. ... i it et aa s 41
4.4 ADJUSTMENT PROCEDURE . ... ..ottt e e e e e r e et 4-1

BT INTRODUCTION . .ttt e ettt et e et e i et ettt e nineennns 5-1

5.2 COVER REMOV AL ... it et e it ettt et et ereeranennenneans 5-1

5.3 CLEANING . .. e et e e e e e i, 5-1

5.3.1 General Cleaning . ......oiununiiii ittt ittt e 5-1

5.3.2 Cleaning the Fan Filter . . ... ... o i e e ettt 5-1

B4 INSPECTION i i e e e i, 5-1
ii

035-1900



SECTION 6. TROUBLESHOOTING

6.1 INTRODUCTION . ...ttt e e e e e e e e e e e e, 6-1
6.2 PRELIMINARY TROUBLESHOOTING ..ottt et e e e e e e 6-1
6.2.1 No Indication of Operation or System Performance Erratic .......oooueo oo, 6-1
6.2.2 Serial Interface Operation Faillures . . ...........vueunn e i 6-1
6.3 TROUBLESHOOTING SPECIFIC AREAS ...\ vttt et et e e e 6-1
6.3.7 Power SUPPlEs . . .. ..o 6-1
6.3.2 CONtrOler . . .o i 6-2
6.3.3 Serial Interface CirCUITY .. .....o.i ittt e e e e 6-2

7 INTRODUCTION . oo e e e e e e e e, 7-1
7.2 GENERAL ARCHITECTURE ......iiiiiiii e e BT 7-1
720 BUS ottt 7-1
7.2.2 ADAress Map . . .o oot 7-3
7.3 COMPONENT LAYOUT .ottt e e e e i 7-3
7.4 INDIVIDUAL BLOCK DIAGRAM DESCRIPTION .. ..o ittt et e et e e e e e, 7-4
T.4.0 Power SUPPIES . . ..ot 7-4
T4.2 ContrOllEr . .ot 7-6
7.4.3 Control Panel . .......c.uiuuiiiiit e e 7-6
7.4.4 PROM Expansion Capability ...........o.iuuriee e i, 7-6
7.4.5 RAM Extension Capability . . .. ... .ottt e 7-6

SECTION 8. SCHEMATICS

SECTION 9. GLOSSARY

APPENDIX 1. SYSTEM 19 ERROR CODES

iii
035-1900



2-1

23
24

25
31

4-1
6-1
7-1
7-2
7-3
7-4
7-5

7-7
7-8
7-9
7-10

21
2-2
2-3
31
3-2

41
6-1

7-2

FIGURES

Operating Voltage SelectionCard ................ 2-1

Programming Pak Installation ................... 2-2
Socket Adapter Installation ..................... 2-2
Serial-Interface Selection Switches ... ............ 23
Serial-Interface Interconnection Methods ......... 2-4
Front Panel, System 19 ......................... 3-1
16-Bit Data a)Split b)Shuffle ................ 31
Adjustment and Test Locations, 1520 Controller ... 4-2
Serial-Interface Test Fixture ..................... 6-2
Block Diagram, System 19 Electronics ............ 71
Write TIMing .......ooviiiii i 7-2
Read Timing ...........c. i 7-2
System 19 Interconnection Diagram .............. 7-3
Component Layout in the System 19............. 7-3
Block Diagram, Power Supply . .................. 7-4
Block Diagram, Filter Card ....... ... . ... ... ... 7-4
Block Diagram, Regulator Portion of Controller ....7-5
Block Diagram, Controller ...................... 7-7
Block Diagram, Control Panel ................... 7-8

TABLES

Standard Equipment Supplied ................... 2-1
Conductor Colors by Country/Continent . ......... 2-2
Connector Pin Assignments ..................... 2-4
Control Key Index ............................. 32
Synopsis of Basic Key Operations ................ 33
System 19 SelectCodes ...................... 38,9
Calibration Voltages, Power Supply .............. 41
Power Supply Voltages . ..............c.oivennt. 6-1
System 19Bus(AtJS5) .........ccovvviie, 7-2
System 19 AddressMap ........................ 7-3
iv

035-1900



SECTION 1

INTRODUCTION

1.1 GENERAL

The Data 1/0 System 19 produces reliably programmed
semiconductor devices from data received from any one of
a number of sources, or a combination of sources. The
design philosophy is universality — both in the device to be
programmed and the forms of data which are accepted. To
this end, Data I/0 manufactures a full line of programming
modules which allow the System 19 to program all
commercially available programmable memory and logic
devices. Consideration of the similar characteristics of a
single manufacturer’s range allows a single module,
together with a number of inexpensive socket adapters, to
be capable of programming all the devices in a “‘generic
family.”

Data 1/0 regularly publishes a “’Comparison Chart of
Programmable Devices.” This is a ready reference for users
to help them keep abreast of programmable device
technology. It lists the available devices against the Data
I/0 part number for the programming module and socket
adapter.

The System 19 provides a full duplex serial port for
connection to sources of serial data, such as modems and
paper tape readers. When the serial port is connected to a
terminal, the Remote Control option allows data
manipulations and complete remote control of all
programmer functions. All the commonly encountered data
transmission formats are available to allow quick and easy
interface to any data source.

A comprehensive front panel allows keyboard data
entry and manipulation. This basic concept of storing data
in internal programmer memory allows for data preparation.

The System 19 is a microprocessor controlled
instrument and performs a large number of automatic
operations to ensure correct programming. All Data /0
programming techniques are approved by the device
manufacturer. A number of tests {(sum-check, blank check,
illegal bit, etc.) are automatically performed to ensure that
the device will perform to manufacturer's specifications
under minimum and maximum voltages and varying load
conditions.

Sophisticated software techniques and generalized
hardware design allow the System 19 to respond to future
developments in programmable device technology.

1.2 SPECIFICATIONS

1.2.1 MAJOR COMPONENTS

Control Electronics. The unit is microprocessor controlled,
with 4Kx8 bit RAM and RS232C or 20mA current loop serial

input/output {I/0). RAM and program memory expansion
are possible.

Programming Electronics. Interchangeable programming
modules, including Programming Paks, the Gang Module
and the UniPak, contain all interface electronics and select
appropriate control software. Voltages are current limited
and monitored to meet the device manufacturer’s
programming specifications.

1.2.2 POWER REQUIREMENTS
Operating Voltage. Operating voltage is selectable from

100, 120, 220 and 240 VAC, 50-60 Hz, single phase,
grounded.

" Voltage Tolerances.

1-1

100 VAC +10%
120 VAC  +14%
220 VAC +14%
240 VAC +10% ' i

Power Consumption. 35 Watts.

Fuse Protection. A circuit breaker is an integral part of the
ON/OFF power switch on the back of the unit. The power
supply is separately fused on the main electronics board.
Blown fuses indicate a need for factory service.

1.2.3 PHYSICAL AND ENVIRONMENTAL
SPECIFICATIONS

Dimensions. 38.1 cm x 15.2 cm x 27.3 cm (15" x 6" x
10.75").

Weight. 6.4 kg (14 Ibs).

Operating Temperature Range. 0 to 40°C (32 to 104°F)
Storage Temperature Range. -40 to 55°C {-40 to 131°F).
1.3 PROGRAMMER CONFIGURATIONS

The System 19 is available in several software
configurations. The standard programmer (990-1900)
includes Serial I/0 capability using the ASCII-Hex (Space)
data translation format. The Data Translation Format
Package (990-1901) is available to allow data transmission in
over 20 additional formats. Also available are system
configurations providing Computer Remote Control
(890-1902) and Terminal Remote Control (990-1903).

The following hardware options may be added to the
System 19: .

UniPak. Allows programming of most popular bipolar
and MOS PROMs.

035-1900



Gang Module. Allows programming of up to 8 MOS
PROMs in parallel.

Paper Tape Reader/Punch. Allows high-speed entry
of tape-punched data to programmer RAM, as well
as punched-tape storage of RAM data.

NMem

ory Expansion.

a. 4K RAM, P/N 950-1533-1. This add-on feature
provides a totai of 8K bytes, used to program
larger devices.

b. 12K RAM, P/N 950-1533-2. This feature enlarges
RAM to a total 16K.

Port Multiplier. Provides 2 additional serial ports and
1 parallel port for expanded /0 capabilities.

1.4 LIMITED WARRANTY

Data 1/0 equipment is guaranteed against defects in
materials and workmanship. The warranty period for the
System 19 is one year. The warranty period for
programming electronics is 90 days. The warranty period
begins upaon receipt of the equipment. Data |/0 will repair
or replace, at Data I/Q's option, any equipment found to be
defective within the warranty period.

Warranty service will be provided by Data 1/0 within a
reasonable amount of time after notification by the
purchaser to Data 1/0 of equipment malfunction. The
service shall not apply to equipment that has been subject
to abuse, misuse, negligence or accident as determined by
Data 1/0, or to which any modifications, alterations, or
attachments have been made without written authorization
from Data 1/0, nor shall it apply if the equipment is installed
or operated in an environment containing excessive dirt,
dust, moisture, fumes, humidity, or extremes of
temperature.

This warranty policy is in lieu of all other warranties,
expressed or implied, unless standard warranty exceptions
are granted by Data 1/0 in writing.

1-2

NOTE

For shipment for warranty service, package
the unit in accordance with the instructions
in paragraph 2.6. Improper packing will
void the warranty. For information
regarding proper return location and
procedure, contact your local Data I/0O
representative.

1.5 SERVICE

After expiration of the warranty period, service and
repairs are billed at standard hourly rates, plus expenses and
shipping. Time and one-half rate will apply outside of
normal working hours.

Cost of engineering (where applicable) and parts, plus
the cost of installation, is billed at standard service labor

rates when implementing approved, customer-requested
modifications.

1.6 ORDERING

Orders for parts should contain the following
information:

® Description of part(s) and Data 1/0 part
number(s)

® Quantity of each item ordered

@ Programmer serial number and model number

® Corporate name of customer firm

@ Shipping address of firm, inciuding zip code

@ Full name of person ordering the part(s)

® To whose attention the part(s) are to be shipped
® Billing information

® Purchase order number

® Method of shipment

All parts orders may be sent to your local Data I/0
representative.
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2.1 INTRODUCTION

The foliowing paragraphs present information needed
for connecting the System 19 to a power source, including
power and fuse requirements, and information for serial
interface connection of the unit.

2.2 INSPECTION

The System 19 was inspected and tested both
electrically and mechanically before it was shipped. Proper
adjustment was made for the intended line voltage. For
trouble-free initial operation, it is important to verify that the
equipment is in the best possible condition upon receipt.

The System 19 was carefully packaged to prevent any
possible shipping damage. It should, therefore, arrive free of
any defect, electrical or mechanical, without marks or
scratches, and in perfect operating condition. Carefully
inspect the unit for any damage that may have occurred in
transit, and also check that the accessories listed in Table

2-1 are present. If any physical damage is noted, file a ciaim

with the carrier and notify Data 1/0.

Table 2-1. Standard Equipment Supplied

72 -BEY
FRTER BOARD

Figure 2-1. Operating Voltage Selection Card.
2.3.2 ADJUSTING THE SYSTEM 19 TO THE OPERATING
VOLTAGE

R

CAUTION
Attempting to operate the unit at
operating voltages outside the selected
voltage limits will damage the unit.

The proper voltage has been selected at the factory

according to customer specification. The unit will operate
when the operating voltage is within the proper tolerance of

Description QTY Datal/O P/N
System 18 main unit 1 901-1900
Power Cord (U.S.A.) or 1 416-1577
(Europe) 1 416-0010
Serial Port Mating Connector 1 401-3064
Connector Hood 1 401-3069
Instruction Manual 1 026-1900

the voltage marked on the sticker on the unit. If actual
operating voltage is not within tolerance, change the
voltage using the selection card on the power supply
assembly. Refer to Figure 2-1. Access to the card may be
gained by removing the protective shield. The operating
voltage displayed is the voltage in effect.

Check System 19 operation only after completing the
installation as described in the following paragraphs.

2.3 POWER CONNECTION

2.3.1 REMOVING AND INSTALLING THE PROTECTIVE
SHIELD

First, remove the programming module by pulling
gently to disconnect it from the mating connector. The
protective shield is then loosened by pulling the two snap-
lock connectors and lifting the back edge out first and then
pulling the plate up slightly and turning it to the left until it
clears the opening on the programmer’s front panel.

Be sure to install the shield again after adjusting the
line voltage.

Inserting anything other than the voltage
sefection card into the slot may allow

a shock hazard to exist. The inserted end
of the card connects raw line voltage

to the power supply transformer. Always
disconnect the programmer’s power cord
before changing the voltage selection card.

2.3.3 GROUNDING THE SYSTEM 19

The System 19 power cord contains three conductors
as shown in Table 2-2. When the power cord is connected
to a three-wire AC power system, the round connector
serves to ground-the Programmer’s chassis and keyboard,
eliminating potential shock hazards. If a three-to-two wire
adapter is used, connect the ground lead of the adapter to
earth (ground) to complete the ground system.

Failure to ground the machine may allow a
shock hazard to exist.

21
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2.3.4 FUSE ACCESS

There are no fuses accessible to the user. The System
19 has one circuit breaker in line, which acts as the power
ON/OFF switch. Other fuse protection is resident on the
main board; if any of the latter fuses burn out, a need for
service is indicated.

Tabie 2-2. Conductor Colors by Country/Continent

us EUROPE U.K.
-LINE Black Blue Brown
NEUTRAL | White Black Blue
GROUND Green & Green & Green &

Yellow Yellow Yellow

2.4 PROGRAMMING ELECTRONICS
INSTALLATION

2.4.1 THE PROGRAMMING PAK

The programming module installation is shown in
Figure 2-2. See the Comparison Chart for selection of the
appropriate module.

The System 19 is reset when the power is ON with no
programming electronics installed. The display is blank and
the beeper emits a quiet tone. RAM data remains intact.

To install the module, slide it into the opening and
lower it into position. Press gently on the module to ensure
connector mating. The System 19 returns with KEYBD
selected.

2.4.2 THE SOCKET ADAPTER

The appropriate socket adapter is installed as shown in
Figure 2-3. See the Comparison Chart for celection of the
appropriate socket adapter.

Figure 2-2. Programming Pak Installation

Some programming electronics have integral
programming sockets and thus do not require socket

adapters.

2.5 SERIAL INTERFACE
2.5.1 ACCESS TO THE SERIAL INTERFACE

The status switches, for selecting parity and stop bits,
are accessed by removing the programming module and the
protective shield. See Figure 2-4 {a). Baud rate selection is
accomplished using the rotary switch illustrated in Figure
2-4 (b).

2,5.2 CABLING

The System 19 should be connected to peripherals
according to standard RS232C or 20 mA current loop
specifications. Refer to Figure 2-5 for proper wiring in
specific applications. Table 2-3 describes the functions of
the various pins in the interface.

2.6 REPACKAGING FOR SHIPMENT

If the instrument is to be shipped to Data I/0 for
service or repair, attach a tag to it describing the work
required and identifying the owner. In correspondence,
identify the unit by serial number, model number and name.

If the original shipping container is to be used, place
the instrument in the container with appropriate packing
material and seal the container well, with strong tape. If
some other container is used, be sure that it is a heavy
carton, wrapped with heavy paper or plastic; use
appropriate packing material and seal well with strong tape.

HCI I/ ATE IRIQT R IR AR T

Mark the con ULLiLAITL 1IN T RUIVIEN T QF

+oniem
TN LW WA IAQE IR

“FRAGILE.”

Figure 2-3. Socket Adapter Instaliation
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Spare
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HOWN =

Even Parity
Parity

One Stop Bit
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(a) The status switches on the Controller are used to select parity and stop bits
electronics and protective shield for access to the switches.

. Remove the programming

POSITION BAUD RATE

QWO NIIABDWN=O

50

75
110
134.5
150
300
600
1200
1800
2000
2400
3600
4800
7200
9600
19,200

(b) 16 baud rates may be selected using the rotary switch next to the 1/0 connector on the back panel.

Figure 2-4. Serial-Interface Selection Switches

2-3
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Table 2-3. Connector Pin Assignment

Pin Signal

No. Mnemonic Description

1 Ground In the RS232C environment this line is common
for the -12 volt source and provides a safety
ground connection to the RS232C compatible
terminal. In the TTY environment, this -12 VDC
signal line provides the signai retumn for a TTY
terminal.

2 Send Data Transmits data using RS232C voltage levels
(+12V and -5 V).

3 Receive Data Accepts data using RS232C voltage levels.

4 Request to Send This line is normally held high by the programmer.
It is dropped to inhibit data transmission from the
terminal.

5 Clear to Send A high level on this line allows the programmer to
transfer data. A low leve! inhibits data transfer.

6 Data Set Ready Connected by internal jumper to data ready
{pin 20): simulates indication that the programmer
is operating.

7 Signal Ground This line provides a common signal connection to
the RS232C data terminal.

8 Carrier Detect This line is positive when terminal detects a
carrier signal. This line is sampled by programmer
if used.

9 +24 VvDC Available for external use if required.

10 Not Used.

1 20 mA Send Transmits data using 20 mA current ioop to TTY
peripheral.

12 2 mA Receive Accepts data using 2 mA cumrent loop from
TTY peripheral.

13 2 mA Detect Presents RS232C voltage level data, with response
to data received on 2 mA receive line. For TTY
operation, it is tied to receive data line by external
jumper. .

4 Not used.

15 Reserved for future-use.

16-19; Not used.

20 Data Ready Connected by internal jumper to data set ready,
A high level on this line from the RS232C data
terminal indicates that the data terminal is ready.

2 Not used.

2 +5VDC Available for external use if required.

p<} -5 vDC Available for external use if required.

24 Not used.

25 Not used.

24
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PROGRAMMER TERMINAL
GROUND| 1 { ) |GROUND
SEND DATA!l 2 L - 1) 1SEND DATA

N
receve patal 3 LN\ () |Receve DATA

REQUEST TO SEND| 4 REQUEST TO SEND

i

CLEAR TO SEND| 5 CLEAR TO SEND

SIGNAL GROUND] 7 (

SIGNAL GROUND

+2avDC*| 9 () |+2svoCe
5vDC*| 23 (1|-svbee

aJRS232 Connection, Half/Full Duplex, with Handshake

PROGRAMMER TERMINAL

GROUND | 1 [}
SEND DATA| 2 X (]
RECEIVE DATA| 3 (]

SIGNAL GROUND| 7 [}

GROUND

SEND DATA

RECEIVE DATA

SIGNAL GROUND

+24vDC*| 9 () |+24vDCe

5vDC*| 23 0

bJRS232 Connection, Half/Full Duplex, w/o handshake

-5 vDC*

PROGRAMMER LLAS
—— —
GROUND| 1 )

RECEIVE DATA! 3

20 mA SEND| 11

[4-)

)

(-}

L

2 ma RECEIVE! 12

2 mA DETECT| 13

¢)20 mA Current Loop Connection, Half Duplex

PROGRAMMER TTY
—1
GROUND| 1 8}
RECEIVE DATA| 3 |——
20 mA SEND{ T (+)
2 mA RECEIVE| 12 (+)
2 mA DETECT| 13 |—

d/20 mA Current Loop Connection, Full Duplex

NOTES:

1. Alf signals are named with respect to the originating
unit,

2. Alf undesignated pins are to be left open.

3. For applications that do not require handshaking, the
programmer’s clear to send line is pulled up internally.

Figure 2-5. Serial-Interface Interconnection Methods



SECTION 3

o~ —

OPERATION

3.1 PROGRAMMING OVERVIEW

The first step in programming any type of device is to
prepare the programmer’'s RAM with data. The source of
this can be:

® a master device
@ the serial port
® the programmer’s keypad

The second step is programming.

3.1.1 PREPARING RAM

Data can be loaded into RAM from a master device,
input through the serial port, or entered from the keypad.
Loading from a master device is the simplest method. The
serial port is useful for entering data from a computer,
terminal or microprocessor development system. Key entry
is slow, and for this reason the keypad is useful mainly for
making changes to data already in RAM.

3.1.2 PROGRAMMING

Programming is the process of actually “‘burning” the
bits into the device. With devices of most types, this is
done by applying a high current to burn a fusible link or
semiconductor junction. MOS (Metal Oxide Semiconductor)
device bits are programmed by repeatedly applying voltage
to a “floating” MOSFET gate until the gate is “charged.”

The program cycle may be as short as a few seconds
for bipolar devices or as long as a couple of minutes for
MOS devices.

3.1.3 PROCEDURES

While most Data 1/0 programming accessories require
no special operating considerations, the procedure is
occasionally modified by the particular programming
electronics you are using. Before attempting any operation
with the System 19, examine the Operation section of the
manual for the programming electronics you will be using.
Note any special considerations involving data preparation
or device selection. '

3-1
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DA‘.‘I‘AI/OI System 19

= : = @ @ e
~ TEST PROG VER
| J

COMPLETE

BLOCK SELECT DEVICE KEYBD
LMITS DATA

REVIEW

4 VER

2 LoAD

Figure 3-1. Front Panel, System 19

3.2 GENERAL DESCRIPTION
3.2.1 DEFINITIONS

All data transfers or comparisons occur between the
programmer’s internal RAM and the serial port or the device
in the System 19's socket adapter. The following statements
define the operations performed:

® Data transfer from the device to RAM is a LOAD
operation;

® Data comparison between the device and RAM is
a VERIFY operation;

® Data transfer from RAM to the device is part of
the PROGRAM operation;

@® Data transfer from the serial port to RAM is an
INPUT operation;

® Data comparison between the serial port and RAM
is an INPUT COMPARE operation;

® Data transfer from RAM to the serial port is an
OUTPUT operation



Table 3-1. Control Key Index

KEY NO. TITLE
BLOCK LIMITS 3.3.4 Setting BLOCK LIMITS

342 Loading a Device into RAM

343 Programming a Device

344 Device Verification

3.6.1 Data Manipulation Commands

3.6.3 Serial Interface Operation Commands
EDIT 353 Editing Data in RAM
SELECT 3.6 Select Code Operations

36.1 Data Manipulation Commands

3.6.2 Utility and Inquiry Commands

363 Serial Interface Operation Commands
DEVICE 345 Device Data Key
DATA

KEYBOARD 35 Keyboard Data Entry

3.5.1 Keyboard Seiection and Address Specification
352 Entering Data from the Keyboard to RAM
START 342 Loading a Device into RAM
343 Programming a Device
3.6.2 Utility and Inquiry Commands
3.6.3 Serial Interface Operation Commands
REVIEW/ 352 Entering Data from the Keyboard to RAM
DELETE 353 Editing Data in RAM
ENTER/ 3.5.1 Keyboard Selection and Address Specification
INSERT 3.5.2 Entering Data from the Keyboard to Ram
353 Editing Data in RAM
(DEVICE) 341 Mode Selection
PROG 343 Programming a Device
{DEVICE) 344 Mode Selection
VERIFY 344 Device Verification
{DEVICE) 3.4.1 Mode Selection
LOAD 342 Loading a Device into RAM

3.2.2 THE KEYBOARD

Refer to Figure 3-1 or to the front panel of the
programmer. The function of each key is described in the
relevant paragraphs. These are:

® Paragraph 3.4 for device-related operations.
® Paragraph 3.5 for manual data entry.

® Paragraph 3.6 for input, output and special data
manipulations.

Since control key functions have subtle changes when
used in different operations, straight definitions of these
keys could be misleading. Therefore, Table 3-1 is included
to identify the keys by listing them in relation to the various
operations. The table serves as an index, with references to
paragraphs where the keys are used. Table 3-2 shows the
key steps required for several basic operations.

3.2.3 SELECT CODES

Many of the System 19's functions are initiated by
alpha-numeric Select Codes. These codes instruct the

_instrument’s software to perform tasks such as RAM data
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manipulation, I/0 functions, and a number of miscellaneous
utility operations. Use of these codes is explained in
subsection 3.6.

3.2.4 PROGRAMMER RAM

The System 19 is shipped as standard with 4096 8-bit
bytes of internal data RAM. This RAM is addressed in
hexadecimal notation and occupies addresses in the range @
to FFF. The RAM may be extended by the addition of an
option board with either 4K or 12K of additional RAM. In
these cases the last address is 1FFF or 3FFF, respectively.
Device addresses are considered to start at @ and extend to
the size of the device. The last device address is humerically
one less than the size of the device. Device size is counted
starting at one and addresses start with zero. For a device
having n address lines the last device address is 2™1.

The System 19 is informed of the device size and word
width by the socket adapter or by the Four Bit or Eight Bit
Select Code commands. The word width is always 4 or 8.
The programmer RAM takes on the characteristics of the
word width indicated by the installed socket adapter. With a
4-bit socket adapter on a standard 4K machine, data entry,
manipulation, insertions and deletions occur on only 4 bits
of RAM. The remaining RAM (4Kx4) is available as a back-
up store. It is also used when assembling 4-bit data into
8-bit form.

3.2.5 TREATMENT OF ERRORS

The System 19 treats similar errors in a like manner.
Operating instructions which follow assume aperations in
which no errors occur. In the event an error occurs,
however, the machine will communicate a problem in one of
three ways:

® An audible beep will occur whenever an incorrect
key is pressed

©® An error condition causes five beeps, the display
“Err” and an error number. Refer to Appendix 1
for a list of errors and suggested actions. The
operation may be repeated after rectifying the
problem, or a different operation may be attempted

® The display will flash a response to certain
conditions; a beep will also occur. The display and
status lights will prompt for a decision by the
operator

3.2.6 SUM-CHECK

To ensure the integrity of data transfers, the System 19
calculates a “sum-check” value. This consists of the binary
summation of all the data transferred. This calculated vaiue,
available after every data transfer, is always the same with
the same data. This value should be written on a label
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Table 3-2. Synopsis of Basic Key Operations

NOTE: This table does not present optional decisions in key
sequences. See the individual operation descriptions.

inserted at the displayed
address
6. Press INSERT

ENTER DATA
Load Input Manual Entry
(Master device to RAM) {Serial port to RAM) (Keyboard to RAM)
1. Insert device 1. Press SELECT 1. Press KEYBD
2. Press LOAD 2. Key in Select Code for data 2. Key in desired address
3. Press START format (optional) 3. Press ENTER
3. Press START 4. Key in desired data
4. Press SELECT 5. Press ENTER to
5. Key in Select Code for Input advance one address,
operation or press REVIEW to
6. Press START back up one address
EDIT
Insert Delete
1. Press KEYBD 1. Press KEYBD
2. Key in desired address 2. Key in desired address
3. Press ENTER 3. Press ENTER
4. Press EDIT 4. Press EDIT
5. Key in the data to be 5. Press DELETE

1.
2.
3.

PROGRAM
(RAM to Device)

Insert device
Press PROG
Press START

affixed to a device to be used as a master. Subsequent
copies of the master device are certain to be identical if the
sum-check value displayed after the load compares with the
value on the label.

The sum-check is also useful for Input and Output
operations. The chosen data format may not have inherent
error detection. Making a note of the sum-check value will
ensure that future transfers are successful. These
procedures will help guard against incorrect data caused by
damaged or erased devices, line noise or other problems
when using a remote data base. The sum-check appears in
the address display with all the decimal points ON.

3.2.7 INTERNAL RAM DATA INTEGRITY CHECK

The foregoing description of sum-check is not to be
confused with the internal RAM data integrity check

maintained by the System 19. This is a value calculated in a
way similar to sum-check, but extending over the whole of
RAM. This value is used to continously monitor the RAM
memory. If a change in data contents occurs for any
spurious reason, such as memory failure or power outage,
the operator is immediately informed.

3.2.8 DATA LOCK

The System 19 has a data lock feature to protect the
data in RAM for a series of identical programming
operations. While data lock is in effect, keys used to
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manipulate data are disabled. The only possible operations
are:

® Program
@ Verify
® Abort Program in process {using the KEYBD key)
® Release data lock
Depression of any disabled key causes an error reminder.
Changing the programming module is aliowed; the
programmer displays an error message to remind the
operator that RAM data is being preserved.
The data lock is engaged with a Select Code (Table
3-3), using the Utility and Inquiry Command procedure in
paragraph 3.6.2.

The following key sequence is the pass code for
releasing the data lock.

a. Press SELECT (the display shows a "“P").
b. Press EDIT.
c. Hold the DEVICE DATA key while pressing REVIEW.

3.3 PREOPERATIONAL PROCEDURES
CAUTION

Follow the procedures as written in the
following paragraphs to avoid damage
to the System 19 or devices to be
programmed.

3.3.1 TURN-ON
CAUTION

Make sure that foreign objects do not
obstruct airflow through the
programmer’s cooling fan.

With the System 19 disconnected from any power
source, make sure that the present operating voltage is
correct. Refer to paragraph 2.3.

Install programming electronics per the procedure in
paragraph 2.4.

CAUTION

Voltage transients can cause device
damage. Be sure all sockets are empty
when switching power ON and OFF
and when changing programming
electronics.

Turn ON the System 19 with the switch at the rear. A
self-test procedure is automatically performed. The System
19 considers itself functional when the TEST and
COMPLETE lights are illuminated. The size of the RAM is
displayed in the address field.

3.3.2 PROGRAMMING ELECTRONICS

Make sure the correct programming electronics are
installed for the device to be used. Refer to the Data |/0
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Comparison Chart or the programming electronics manual
for specific information on applicability of programming
hardware. Check the Operation section of the programming
electronics manual in particular to determine whether there
are any special procedures you need to be aware of.
Installation may be accomplished with the System 19
power ON. This feature allows RAM data to remain intact
while changing types of devices. With the programming
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tone. When new programming electronics are installed, the
programmer returns with KEYBD selected. If data retention
is not desired, it is suggested that power be turned OFF
when changing programming electronics.
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3.3.3 DEVICE INSERTION

A good electrical connection between the device and
socket is essential; the device pins must be clean and
undamaged. Insert the device in the socket with the lever in
the upright position. Ensure that pin 1 of the device is
adjacent to the dot on the socket adapter. Lock the device
in the socket by pushing the lever down.

CAUTION

Never insert or extract a device from
the socket when the START light is
ON.

3.3.4 SETTING BLOCK LIMITS

In some cases, it is helpful to perform a partial data
transfer. The System 18 can move a block of data {several
adjacent bytes) from one RAM location to another (RAM-
RAM Block Move), between a device and RAM, and
between RAM and the I/0 port. The block size and location
are defined by BLOCK LIMITS. There are three such limits,

degignated 11, 12 and 13,

® L1 is the Begin RAM Address (RAM-Source
Address when used in a RAM-RAM Block Move).
This is the first RAM address to or from which data
will move in 1/0 or device-related operations. The
default value is @. L1 may be specified alone or in
conjunction with L2 and/or L3.

® |2 is the number of bytes (block size) to be
transferred. L2 has different default values, depending
on the operation involved. For device-related
operations, L2 defaults to the word limit of the
programming electronics. For /0O operations, L2
defaults to the value of the difference between L1 and
the total RAM size. For RAM-RAM block moves L2
has no default value; it must be specified. In any
case, L2 must be greater than @, if not allowed to
default. L2 can be specified alone, or in conjunction
with L1 and/or L3. If L1 is changed after L2 has been
set, L2 must be respecified.

® L3 is the Begin Device Address (RAM-Destination
Address when used in a RAM-RAM Block Move).
This is the first address to or from which data will be
transferred in device-related operations. The default
value is 9. L3 is not specified for |/C operations.
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To specify L1, L2 and L3:

a. Press BLOCK LIMITS. The data display will show
“Lp

b. Key in the desired Begin RAM Address {or RAM
Source Address for RAM-RAM Block Moves).
This value will appear in the address display.

c. Press ENTER. The data display will show “L2", and
the BLOCK LIMITS keylight will come ON.

d. Key in the number of bytes to be moved. This value
will appear in the address display.

e. Press ENTER. The data display will show “L3".

f. Key in the Begin Device {or RAM Destination, for
the RAM-RAM Block Moves) Address. This value
will appear in the address display.

g. Press ENTER. The limits are now in effect, and you
are ready to select and initiate the desired transfer.

NOTE

When using BLOCK LIMITS to

establish a limited Program operation

for 3-voltage MOS PROMs, L2 must be

a minimum of 16 bytes. Otherwise, the
device to be programmed may be damaged
by excessive heat.

|

So long as the BLOCK LIMITS keylight is ON, the
specified limits remain in effect. If no limits are desired, be
sure that the BLOCK LIMITS light is OFF. The limits are
nullified when you press the BLOCK LIMITS key again or
shut OFF the programmer.

3.4 DEVICE RELATED OPERATIONS
3.4.1 MODE SELECTION

Press the PROG, LOAD or VER key. A light on the key
indicates a selection has been made. Press the START key
to initiate the selected operation. The START light on the
START key is ON during execution. All data transfers or
comparisons occur between RAM and the device in the
socket.

The operation is complete when the COMPLETE status
light is ON. This is accompanied by the START light going
OFF.

Any errors during execution are communicated by the
display of an error number. See Appendix 1 for error
descriptions by number.

NOTE
To reset the programmer while an
operation Is in progress or during an error

condition, press the KEYBD key.

Any decisions required of the operator are prompted by
a flashing display.

3.4.2 LOADING A DEVICE INTO RAM

Follow the preoperational procedures of paragraph 3.3
and then proceed as follows:

a. Set the BLOCK LIMITS if required (para 3.3.4).

b. Ensure that the device is correctly inserted in the
socket.

(2]

. Press the LOAD key.

d. Press the START key.

The device data at the Begin Device Address (L3} is
stored into RAM at the Begin RAM address (L1).
Subsequent words are stored into sequential RAM locations
until specified number of bytes (L2} has been transferred.

The START light will go OFF and the COMPLETE light
will come ON to indicate that the System 19 is ready for the
next operation.

The address display shows the sum-check value for the
data just loaded. If the whole device was loaded, this
should be compared to the previously recorded value on the
device label. If there is no sum-check value on the device,
refer to paragraph 3.2.6 for information on how to ensure
valid data transfers.

With most programming electronics, the load operation
performs a transfer from device to RAM with nominal
values of voltages and load. This enables pin-compatible
devices to be loaded with an incorrect programming
module. The Verify operation performs worst case testing.
Do not assume that a device that was loaded successfully
will verify correctly. The sum-check feature should be used
to ensure data integrity.

3.4.3 PROGRAMMING A DEVICE

Follow the preoperational procedures in subsection 3.3,
and then proceed as follows:

a. Set the BLOCK LIMITS if required (para 3.3.4).

b. Ensure the device is correctly inserted in the socket.
c. Press the PROG key.

d. Press the START key.

During the programming procedure the START light
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will be ON, and the status indicators will show which stage
of the automatic programming sequence is in effect.

The System 18 will always indicate errors as they
occur. To indicate continuous operation the data display will
show an action symbol.

Status indicators during the automatic programming

sequence are ag follows:

® TEST light ON. The System 19 is performing an
illegal bit test and a blank check of the device in the
socket. If the display flashes in this condition then the
device is not blank. The RAM address and data
corresponding to the first nonblank device address
are displayed. Holding down the DEVICE DATA key
causes display of the corresponding device address
and data. If the nonblank condition is acceptable,
press START to continue to the next stage of the
programming sequence.

@ PROGRAM light ON. The device is being
programmed with data from RAM. The data display
will show an action symbol to reassure the
operator that the System 19 is operating. This stage
may take several minutes, depending the type of
device being programmed.

VERIFY light ON. The System 19 compares every
device data word with the corresponding RAM data.
If any mismatch occurs, then an error message will be
displayed. When the whole device has been verified,
the COMPLETE light will come ON. Also, certain
parametric voltage checks are made of the device
during this verify sequence. For details, see

the programming electronics manual. For further
information on any of the verify errors, perform the
VERIFY operation. See paragraph 3.4.4.

COMPLETE light ON. If there were no verify errors
the address display will show the sum-check value.
The data display will show a decimal count of the
devices programmed since power ON or the last Clear
Device Counter command. See Table 3-3.

3.4.4 DEVICE VERIFICATION

a. Follow the preoperational procedures in paragraph
3.3.

b. Set the BLOCK LIMITS (para 3.3.4} if required.

c. Ensure that the device is correctly inserted in the
socket.

d. Press the VERIFY key.

e. Press the START key.

During verification, the START light will be ON.

The programmer performs a comparison of the device
data against the RAM data. A mismatch will cause the
display to flash with the RAM address and data displayed.
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Depression of the DEVICE DATA key causes display of the
corresponding device address and data. Verification will
continue upon depressing START. The display will flash and
show the address and RAM data at every mismatch.

After the device has been verified, the START light is
OFF and the COMPLETE light is ON. The address field

shows the sum-check of the data in the de

check wili not be displayed if there were any verify errors,

el
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NOTE

Some programming modules perform a
two-pass verify sequence. In this case,
mismatch addresses may be displayed two
times.

3.4.5 DEVICE DATA KEY

Whenever the System 19 displavs a RAM address and
data, it is possible to examine the equivalent device address
and data. Holding down the DEVICE DATA key will cause
the display of the data at the device address that
corresponds to the displayed RAM address. The device
address is only equal to the RAM address when the Begin
RAM Address (L1} and the Begin Device Address (L3) are
equal.

3.5 KEYBOARD DATA ENTRY

Data may be entered from the keyboard in hexadecimal
notation. It is possible to jump to an address and step
forward or backward. The data at the displayed address
may be changed or deleted, or new data may be inserted at
the displayed address.

® Change. Data at the displaved address is lost. New
data from the keyboard is stored at that address. No
other addresses are affected.

® Delete. Data at the displayed address is lost, and the
data from each higher address is moved down one
address, filling the vacancy. The highest address is
filled with zero.

® Insert. All the data from the displayed address to
the highest memory address is moved up one
location. The inserted data is stored at the displayed
address. The data at the highest RAM address is lost.

3.5.1 KEYBOARD SELECTION AND ADDRESS
SPECIFICATION

a. Follow the preoperational procedures in paragraph
3.3.

b. Press the KEYBD key. The light on the key verifies
that the keyboard has been selected, and the address
display shows the address in RAM at which keyboard
operation will occur,

c. If the address is acceptable, press ENTER. The RAM
data at the address is dispiayed.
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d. If the address is not acceptable, key in a new address
between zero and the maximum RAM address; if the
value was incorrectly keyed, press KEYBD to start
again; if the value was correctly keyed, press ENTER.
If an out-of-range address has been keyed in, pressing
the ENTER key will cause an audible beep.

3.5.2 ENTERING DATA FROM THE KEYBOARD TO
RAM

a. Select keyboard operation at the desired address
(para 3.5.1).

b. To advance from the displayed address to a higher
address, press ENTER. The displayed address
increases by one each time ENTER is pressed.

c. To advance from the displayed address to a lower
address, press REVIEW. The displayed address
decreases by one each time REVIEW is pressed.

d. Change data at any address by keying in a new value.
The right-hand decimal point will be ON whenever
data has been keyed in. This data must be either
accepted or rejected.

e. To accept the data, press ENTER. The data is
accepted and the address is advanced by one. Or,
press REVIEW. The data is accepted and the address
is decreased by one.

f. To reject the data (because of keying errors), press
KEYBD. The data field will go blank. Pressing
ENTER at this time displays the original data.

All other keys are inoperative while the right-hand
decimal point is ON; pressing them will merely cause a beep
to inform the operator that he has attempted an illegal
operation.

3.5.3 EDITING DATA IN RAM

With an address and data displayed the EDIT key may
be pressed. This key redefines the functions of the ENTER
and REVIEW keys. The ENTER key is now the INSERT key,
and the REVIEW key is now the DELETE key.

To INSERT data at an address, first set that address by
pressing the KEYBD key, keying in the address of interest,
and pressing ENTER. Then proceed as follows:

a. Press EDIT. The keylight comes ON, confirming
that an EDIT is occurring.

b. Key in the data to be inserted at the displayed
address. if a mistake is made, press EDIT and start
again. If the data is correct, continue.

c. Press INSERT. The new data is inserted at the
address of interest, and the display shows the next
higher address. The data which was previously at the
address of interest is now at the new displayed
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address. In a like manner, all data above the ingerted

data has moved up one address. Data which was in
the highest possible RAM address has been lost.

Steps “b”" and “‘c”’ may be repeated as required.

To DELETE data at an address, first access the address
by pressing the KEYBD key, keying in the address of
interest, and pressing ENTER. Then, proceed as follows:

a. Press EDIT. The light on the key comes ON,
confirming that an EDIT is occurring.

b. Press REVIEW. The data at the address is deleted.
The data from the next higher address is moved
down and displayed, and the data from all higher
addresses move down one address. The highest
address is filled with zero. Successive depressions of
the DELETE key cause further deletions. To escape
EDIT, press KEYBD.

3.6 SELECT CODE OPERATIONS

The SELECT key is used to access a range of
operations. Each operation has a unique Select Code. Those
codes available in a standard System 19 are listed in Table
3-3 of this manual. Select codes for other capabilities are
covered in supplementary manuals.

Select Code commands fall into three groups:
® Data manipulation commands.
® Utility and inquiry commands. These are used
both for selecting data translation formats and for
setting or examining machine parameters.
® Serial interface operation commands.

Pressing the SELECT key informs the System 19 that a
Select Code command is to follow. Some Select Codes
require additional parameter specification as given in Table
3-3. The following paragraphs give the key sequence for
each type of command.

NOTE

Press SELECT again after miscuing a Select
Code, and enter the correct code.

3.6.1 DATA MANIPULATION COMMANDS
a. Set BLOCK LIMITS, if required (para. 3.3.4)

b. Press SELECT. The display shows the mnemonic
“SEL” in the otherwise blank display.

c. Key in the desired Select Code (Table 3-3).

d. Press ENTER.
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Table 3-3. System 19 Select Codes

NOTE

Additional Select Codes associated with optional programmer capabilities are covered in the option manuals bound in the back of this

cover.
CODE NAME
Al Swap Nibbies
A2 Fill RAM with Variable
A3 Complement Memory
A4 Clear RAM
Ab5 Split RAM Data
AB Shuffle RAM Data
A7 RAM-RAM Block Move .
BO Device Size
B1 RAM Sum-check
B2 Configuration Number
B3 Format Status
B5 Input Compare
Error Count
B6 Input-Buffer
Overfiow Errors
BS Display Test
Co Calibrate OFF

PARAMETER

{Default Valus)

DESCRIPTION

A) Data Manipulation Commands

Variable
(0)

Center Point
(RAM Midpoint)

Center Point
(RAM Midpoint)

Exchanges high- and low-order halves of every word in RAM.

Fills memory upward from current keyboard address with the
value specified after ENTER.

Performs the ones complement of 4 or 8 bits of each word
as determined by the word size in effect.

Clears all of RAM to zeros.

Complement of Shuffle (A6). This command “splits” odd- and
even-addressed bytes in RAM about a specified center point,
dividing them into two adjacent blocks occupying the same
original amount of RAM. Center point must be some power of
2 between @ and RAM midpoint.

Complement of Split (A5). This command merges or “‘shuffles’”
the block of RAM addresses immediately above the center point
with the block below, placing the lower-block bytes at even-
numbered addresses starting at @ and the upper-block addresses
at odd-numbered addresses starting at 1. Center point must be
some power of 2 between @ and RAM Midpoint.

Moves block of data beginning at a specified address (L1) to a
new location, beginning at a second specified address {1.3).
BLOCK LIMITS must be set. See paragraph 3.3.4.

B} Utility and Inquiry Commands

3-8

Displays the number of device words and the word width.
Displays the check of all RAM data.

Displays a unique number to identify the software configuration
revision level.

Programmer disblays three 2-digit numbers. From left to right:
1. The select Code of the format in effect

2. The hex number of nulls selected

3. The hex number of bytes per output record selected.
Displays the decimal number of input compare errors.
Displays the decimal number of characters received by the
serial-input port buffer after the programmer sent a stop
signal to the sending instrument.

Lights all the display LED's.

Deselects calibration software.

035-1800



C1

C2

Fo

F3

F4

F8

F9

FA

Do

N

D2

D3

D4

D5

D7

D8

9

Calibrate ON

Calibrate ON

Clear Device

Counter

Data Lock

4-Bit Word

8-Bit Word

Disable Timeout

ASCII Character

Output

Output (With
Remote Control)

Input

Input (With
Instrument Control)

Compare

Compare {With
Instrument Control)

Output

Output (With
Instrument Control)

Output Nulls

Select Record Size

Set Nulls

Table 3-3. Continued

PP PR
sOftwWe

s calibration software for calibration of programming
s which lack resident calibration software.

3
o
a
=
D

Selects calibration software resident on those programming
modules which contain it.

Clears the count of program operations since power ON or the
last FO command.

Protects RAM data for repeated programming operations.
Paragraph 3.2.8 explains the data lock and its release pass-code.

Selects a 4-bit word size to override 8-bit programming
electronics.

Nullifies the “’4-Bit"” command. Allows the programming
electronics word size to take effect.

Disables the 25 second |/0 timeout.

C) Serial Interface Operation Commands

ASCIl Character
Hex Code
(no default)

Address Offset
(0)

Address Offset
(First Input Address)

Address Offset
(First Input Address)

Address Offset
(First Remote Address)

Address Offset
(First Remote Address)

Address Offset
(@)

Address Offset
(0)

Number of Nulls
(1)

After this code is entered, key in the hex code for an ASCII
character and press START. The character is transmitted from the
serial port each time START is pressed.

Prepares the programmer to output data on receipt of X-ON
character, DC1 (Control Q), from remote instrument. Programmer
will halt operation when remote instrument sends X-OFF
character, DC3 (Control S).

Initiates the input of data to RAM via the serial port.

Initiates the input of data to RAM via the serial port. THe
machine outputs the X-ON character, DC1 (Control Q), to start
the remote instrument, and outputs the X-OFF character, DC3
(Control S), to stop the instrument.

Initiates comparison of RAM data with data presented at the
serial port.

Initiates the comparison of RAM data with data presented at the
serial port. The machine outputs the X-ON character, DC1
(Control QJ, to start the remote instrument, and outputs the
X-OFF character, DC3 (Control S}, to stop the instrument.

Initiates data output from the programmer.

Initiates data output from the programmer. The programmer
outputs the punch-on character, DC2 (Control R), prior to data
transfer and the punch-off character, DC4 (Control T), on

completion.
Sends 50 nulls from the serial port.

Changes the number of bytes per output record. The keyed-in
number must be in hex notation.

Allows selection (in hexadecimal notation) of up to 254 nulls
(FE) following each data record. Selecting 255 (Hex FF) sends
no nulls and no line feed.
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e. Key in parameters as required.
f. Press START.
3.6.2 UTILITY AND INQUIRY COMMANDS

a. Press SELECT. The dispiay shows the mnemonic
“SEL" in the otherwise blank display.

-
I.

b. Key in the required Select Code (Table 3-3).
c. Press ENTER or START.

1. ENTER causes the data in the address display
to show the defauit value of a parameter used
by the operation. Key in a new value if the
default is not acceptable.

2. START executes the desired function.
3.6.3 SERIAL INTERFACE OPERATION COMMANDS
a. Set BLOCK LIMITS, if required (para 3.3.4).
b. Press SELECT.
c. Key in the desired Select Code (Table 3-3).

d. If an address offset is desired, (See subsection 3.7)
press ENTER. If no address offset is desired, skip this
step. The display will show the default value
for the address offset value if the format specified has
an address field. If the default value is not correct,
key in the desired value. If no address offset is
desired, skip step d.

e. Press START.

3.7 1/0 ADDRESS CONTROL

Address control:

® Address offset — adjusts RAM addresses to
addresses expressed in a larger memory.

® Begin RAM (BLOCK LIMIT L1} — defines the first
address in RAM to or from which data is to be
transferred.

® Block size (BLOCK LIMIT L2) — defines
the number of bytes to be transferred.

3.7.1 ADDRESS OFFSET

Although the programmer is capable of recognizing
addresses up to 65K (FFFF), the programmer RAM is not
this large. Therefore, when larger-than-RAM address are
input, it is necessary to redefine them to be within the
programmer RAM address limits. Similarly, to output larger

addresses, programmer RAM addresses must be redefined.
This can be done by specifying an address offset in the |/0
operation command.

The address offset is subtracted from all addresses
input to the programmer and is added to all addresses
output from the programmer. The address offset defaults to
the vaiue of the first incoming address on input; in essence,
the programmer sees the first data byte as having address 0.
On output, the offset defaults to 9; the first data byte
output will have address 0.

3.7.2 BEGIN RAM ADDRESS AND BLOCK SIZE

BLOCK LIMITS can be used to specify the first RAM
address to or from which data will be transferred in an 1/0
operation (L1}, as well as the number of bytes to be
transferred {L2).

On input, L1 is the address where data storage will
begin. Subsequent bytes will be stored at successively
higher addresses up to the limit set by L2.

On output, L1 is the RAM location of the first byte to
be output. Data will be output from successively higher
addresses until the specified number of bytes (L2) have
been output.

3.7.3 ADDRESS OFFSET AND BEGIN RAM
iNTERACTION

After the address offset is subtracted from the
incoming address, the resulting difference is added to the
Begin RAM Address (L1) to determine the RAM location
where that data byte will be stored. ¥ the address offset is
allowed to default, the first input byte will be stored at the
Begin RAM address. Subsequent bytes are stored at

successive RAM addresses. Stated algebraically:

As = L1 + (Ai- AO)

where

As = RAM address where the data byte will be stored
L1 = Begin RAM Address

Al = input address of the first data byte

AO = address offset

On output, L1 and the address offset are independent
of each other. L1 determines the RAM location of the first
data byte to be output. The address offset alone determines
the address to be transmitted with that data byte.
Subsequent bytes are addressed accordingly.
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Figure 3-2. 16-Bit Data

3.8 16-BIT MICROPROCESSOR DATA

Data for 16-bit microprocessors can be edited and
programmed into PROM with the System 19. 16-bit data is
commonly stored in two parallel-addressed 8-bit PROMs,
designated ““High Order”” and “‘Low Order”’. When data for
16-bit processors is input through the serial port as pairs of
8-bit words, it must be split into high- and low-order blocks
of 8-bit words for programming. This is done with the
"“Split” Select Code. When PROMSs containing high- and
low-order half words are loaded to the machine for
transmission through the serial port, these data blocks must
be recombined into a single block of alternating high- and
low-order 8-bit words. This is done with the “’Shuffle”’
Select Code.

3.8.1 SPLIT

16-bit data is loaded into RAM through the serial port
in a development-system format as high- and low-order
pairs of 8-bit words. Each pair will occupy two adjacent
RAM addresses with even numbered addresses containing
one half of each pair and odd-numbered addresses
containing the other. (See Figure 3-2a.)

Select Code A5 is used to split the odd and even
address words into two blocks. Note that words located in
even-numbered addresses will be stored in one block, below
the specified center point, and words in odd numbered
addresses will be stored in a second block above the center

point.

To split data:
a. Press SELECT.
b. Key in Ab.

Press ENTER.

. Key in the center-point value. This must be some

power of 2. Typically, this center point will be the size
of the devices you are.programming. The default

value is the center point of RAM.

Press START. The COMPLETE light coming ON

indicates that the split has been accomplished, and

the data is now ready to be programmed into
one each for the high- and low-order blocks.

31
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3.8.2 SHUFFLE

To shuffle data, that is to load it from two PROMs, re-

match high- and low-order word pairs, and transmit it
through the serial port:

a.

Be sure the BLOCK LIMITS key light is OFF.

. insert the first PROM into the socket.
. Press LOAD.

. Press START. The COMPLETE light coming on

indicates that data from the PROM is now stored
in RAM. The size of the device will determine your
center-point value and Begin RAM Address. The
latter must be specified before loading the second
PROM.

. Press BLOCK LIMITS. “L1" will appear in the data

display.

Key in the Begin RAM Address. (the device size or a
power of it).

. Press ENTER. (L2 and L3 need not be specified.)

. Insert the second device.

Press LOAD.

Press START. The COMPLETE light coming on
indicates that data from the second PROM is now
stored in RAM, beginning at the Begin RAM Address.

. Press BLOCK LIMITS to cancel the Begin RAM

Address.

Press SELECT.

.Key in A6.
. Press ENTER.

. Key in the center-point value. This will be the same as

the Begin RAM Address.

. Press START. The COMPLETE light coming on

indicates that the data has been shuffled and is now
ready to be transmitted through the serial port.

If the high-order PROM is loaded first, then the pairs of

words will be transmitted through the 1/0 port high-order
first, and vice-versa.

Note that for either of the above operations, RAM size

must be at least twice the number of 16-bit microprocessor
words to be handled.
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SECTION 4
CALIBRATION

4.1 INTRODUCTION

Calibration of the System 19, limited to checking and
adjusting the power supplies, is normally performed as part
of the calibration of a Programming Pak; proper card set
operation depends on system power supplies. See the
System 19 Calibrator Manual, 025-1521, and the appropriate
Program Card Set Manual for complete card set calibration
instructions. This section explains calibration of the System
19 power supplies without a calibration fixture.

4.2 EQUIPMENT REQUIREMENTS

® Digital Voltmeter (DVM): Fluke Model 3000A, or
equivalent.

® Potentiometer adjustment tool.
® Jumper wire approximately 12 inches in length.
4.3 POWER SUPPLY MEASUREMENT
The System 19 power supplies can be calibrated

without the Universal Calibrator using the alternate test
points shown in Table 4-1.

a. Ground the DVM to the programmer chassis.
b. Jumper TP4 to ground.

c. Measure the supplies according to Table 4-1, using
Figure 4-1 to locate test points.

4.4 ADJUSTMENT PROCEDURE
To make any necessary adjustments:

a. Turn OFF the power and unplug the programmer. .
Remove calibration equipment, if installed.

b. Remove the cabinet per paragraph 5.2. Remove the
option card located under the front panel.

c. Remove the front panel by taking out the four flat
head screws in the corners, plus the two screws
holding the center brace to the power supply
assembly and base.

d. Disconnect the front panel cable and set the front
panel aside.

e. Apply power.
CAUTION
Extreme care is required to avoid short-
circuiting discrete components while

making measurements and adjustments.

f. Adjust the supplies according to Table 4-1, using
Figure 4-1 to locate adjustments.

If any supply cannot be adjusted within the tolerances
of Table 4-1, refer to the Troubleshooting portion of this
manual (Section 6).

Table 4-1. Calibration Voltages, Power Supply

Alternate

Supply Test Points,
Test Min Nom Max Adjust 1520 Controller

+5V Supply 5.10 5.12 5.14 R18 +5
+ 24V Supply 23.5 24.0 245 R26 +24
+48V Supply 49.4 49.7 49.8 R24 +48

-9V Supply -9.5 -9.0 -85 R40 -9
+ PROG V Supply? 4.9 5.0 - B.1 N/A +PROG

' Alternate test points for measuring supply without a Universal Calibrator are
located on the Controller, 702-1520. Refer to Figure 4-1 for locations.

2 If adjustment is required, ground the right side of R63 on the Controller, 702-1520. Use R30 to adjust PROG V

to +21.6+0.2 volts.
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SECTION 5

MAINT

5.1 INTRODUCTION

The primary maintenance requirement is for periodic
cleaning of the fan filter on the System 19. The interior of
the machine should also be cleaned as necessary.

CAUTION

Avoid operating the System 19 with the
cover removed. The cover serves to direct
airflow for cooling, as well as to protect
the unit against dust and damage.

5.2 COVER REMOVAL

Turn the power OFF and disconnect the power cord.
Remove the four screws at the corners of the base. Remove
the cover.

5.3 CLEANING
5.3.1 GENERAL CLEANING
Clean the unit with a mild detergent on a damp cloth or

brush. Use a cotton-tipped swab for reaching cramped
areas such as the component side of circuit boards.

5-1

ENANCE

CAUTION

Do not use caustic or abrasive agents;
these will damage the System 19.

5.3.2 CLEANING THE FAN FILTER

Clean the fan filter (located on the top of the unit)
every three months with normal usage, and up to twice a
month with heavy usage. Remove the filter by plucking it
out from its recess. Clean the filter in running water to rinse
out accumulated dust. Dry it thoroughly before reinstalling.
Reinstall the filter by pressing it back into its recess, first
one side and then the other.

5.4 INSPECTION

Periodic inspection of the System 19 can be a hedge
against malfunction. A good time to schedule inspection is
before every caiibration. Check cabie connections, card
seating, mounting of discrete components, etc., for shorts,
opens or unstable continuity.

Particular care is required if heat damaged components
are found. It is important to find and correct the cause of
overheating, in order to prevent recurrence of the damage.
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SECTION 6
TROUBLESHOOTING

6.1 INTRODUCTION

The following troubleshooting information is an aid to
interpreting malfunctions and locating hardware failures in
the System 19. Section 6.2 gives the procedure for
establishing the type of trouble in the unit, and the steps
needed for further servicing. Section 6.3 directs the service
technician to the portion of the circuitry implicated when
the machine displays a hardware error condition. Specific
components are not isolated for the repair of such
condition; however, the information in this section, along
with normal troubleshooting and service techniques, should
lead to the solution of most hardware failures.

Section 7, ““Circuit Description,”” and Section 8,
“’Schematics,” provide additional information useful in
troubleshooting. Reference to the calibration instructions of
Section 4 also is frequently required. Table 3-3 contains
Select Codes which may assist during troubleshooting.

After successful troubleshooting, perform a complete
calibration of the System 19 per Section 4.

6.2 PRELIMINARY TROUBLESHOOTING

After each of the following steps, confirm that the fault
still exists.

6.2.1 NO INDICATION OF OPERATION OR SYSTEM
PERFORMANCE ERRATIC

a. Check AC power selection against the working
voltage.
. |
b. Check that the Programming Pak is fully seated in
the socket. Pin HH of J6, TP4, must be grounded by
the Pak or a clip lead.

¢. Remove any serial interface connectors.

d. Check the power supplies according to the calibration
procedure in section 4.2. If a problem is revealed,
refer to paragraph 6.3.1.

e. Check installation of hardware. Check cable
orientation and connection as well as seating of the
PC boards, and check that jumpers JP3, JP8, and
JP9 are installed on 702-1520.

f. Check the Controller as described in paragraph 6.3.2.

g. If steps “a” through “f"’ do not reveal the problem,
contact your Data |I/O Service Center.
6.2.2 SERIAL INTERFACE OPERATION FAILURES

a. Check for proper installation of the serial interface
according to section 2.5.

b. Verify the operation of the peripheral equipment per
manufacturer’s procedures.

c. Refer to the serial interface circuitry trouble-shooting
portion of this section {para 6.3.3).

6.3 TROUBLESHOOTING SPECIFIC AREAS
6.3.1 POWER SUPPLIES

Portions of the power supply employ foldback over-
current protection. If a supply becomes overloaded, it will
remain OFF, even after the overload is eliminated. The
protection circuits can be reset by turning the programmer’s
power switch OFF for 30 seconds and then ON again.

If one of the power supplies is at the wrong potential
and cannot be adjusted, refer to Table 6-1 to locate the
circuitry causing the problem. Check the components listed
in this table, along with other associated components.

Table 6-1. Power Supply Voltages

Pin on Universal Associated Circuitry
Supply Calibrator 702-1522 702-1520
+5 +5 BR1 F1, Q7, CR10

+24 +24 CR3, CR4 F3, Q12, CR25
+48 +48 CR1, CR2 F2, 08, CR14

-9 -9 CRb5, CR6, CR7, CR8 Q24, CR18

-5 TP1 on 702-1520 CR5, CR6, CR7, CR8 Q26, CR21
+ Prog + Prog CR3, CR4 F3, Q14, CR26
+12 TP2 on 702-1520 CR5, CR6, CR7, CR8 Q19, CR17

6-1
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NOTE

If a Programming Pak is not installed or
7P 4 is not grounded, the 24 V, 456 V and
+ Prog V supplies will be shut down.

If any components associated with +5V, -5 V or
+12 V supplies are replaced, jumpers JP3, JP8 and JP9
should be removed until the supplies are determined to be
at the proper voltage levels. The jumpers can then be
replaced and the calibration procedure of section 4.2 can be
performed.

6.3.2 CONTROLLER

a. Visually check that all socketed devices are seated
firmly. Check that jumpers JP3, JP8 and JP9 are
installed.

- With an oscilloscope, determine if the V.02 timing
signal is present by observing pin 11 of U12 on the
702-1520 board. If it is not present, check that the
Programming Pak is grounding pin HH (TP4) on J6,
the Programming Pak interface.

. If steps “a” and "’b”" do not reveal the problem,
contact your Data I/0 Service Center.

6.3.3 SERIAL INTERFACE CIRCUITRY

To inspect operation of the serial interface circuitry on
the 702-1520 Controller, proceed as follows:

a. Prepare the serial interface connector test fixture as
illustrated in Figure 6-1, and install on the serial port.
The +5V required at pins 3, 5 and 8 is available
at pin 22.

+6V +5V +5V
- r
4.7KQ§ 4.7KQ§4‘7KQ§
$1
1KQ

|~

ma T ]
®OOOOOOOOO®O®OV
DOODOOO®D®®®

Figure 6-1. Serial interface Test Fixture

. Short the Echo Jumper {JP2 on the Controller).

. 1) Open S

[= N
i

—
) Q
]

2

Close S1. Pin 13 should read +4 V.

3

An improper voltage noted in step ¢ (1) and (2)
indicates that troubleshooting the circuitry
associated with Q1, Q2, U7 and U10 is necessary.

d. With an oscilloscope, observe U20, pin 3 on the
Controller. The frequency of the signal at pin
3 should be 16 times the selected baud rate. (Baud
rate = 1/time, divided by 16.)

A failure in step “’d" indicates a problem with U8, and
associated circuitry.

Example: At 110 baud, the observed pulse period
should be .67 ms.

(1/t) +16
=1+(5.7x 10%s)
16

Baud Rate

=(1754) <16

Baud Rate = 109.6 baud {110 baud)

e. 1) Select serial interface Output mode. Refer to
Table 3-3 for the proper Select Code.

2) Check the voltages at U20, pins 24 and 23. Both
should read @ V to 0.5 V.

3) Press START.
4) Use the oscilloscope to observe pin 2 of the serial
interface test fixture. The System 19 should be

transmitting data at the selected baud rate.

A failure in step “‘e” (1 through 4) indicates a failure in
the ACIA.

6-2
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SECTION 7
CIRCUIT DESCRIPTION

7.1 INTRODUCTION

This section describes the System 19 in general terms.

It outlines the Address map, general assembly cabling and
architecture of the unit.

7.1 GENERAL ARCHITECTURE

The System 19 utilizes bus architecture with a 6802

microprocessor. See the system block diagram, Figure 7-1.

Each block is discussed separately in paragraph 7.4.

7.2.1 BUS

The bus consists of a 16-bit address bus, 8-bit data
bus, and several control lines. See Table 7-1. All
communications between portions of the circuitry are
handled in the same manner over this bus. A write
operation is accomplished according to the timing diagram
of Figure 7-2, and a read operation is accomplished
according to the timing diagram of Figure 7-3.

The bus is directly available at the option port (J5) of
the Controller. The buffered bus is available at the
Programming Pak Interface (J6).

I

INPUT POWER
POWER SELECTION b_ " 100, 120, 220, 240 V

50 -- 60 HZ

TRANSFORMER
305-1082
RS232 i/0
PORT
UNREG POWER H
FILTER CARD CONTROLLER
702-1522 702-1520
RECTIFIERS POWER SUPPLY REGULATORS
FILTER CAPS PROCESSOR
CLOCK
4K RAM
KEYBOARD INTERFACE
8K PROGRAM MEMORY
SERIAL 1/0
CONTROL PANEL PROGRAM CARD INTERFACE PROGRAMMING
702-1521 OPTION INTERFACE PAK
OPTIONS:

PROGRAMMING PAK

EXTENDED RAM INTERFACE

EXPANDED PROGRAM MEMORY

Figure 7-1. Block Diagram, System 19 Electronics
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Table 7-1. System 19 Bus (At J5)

PIN

W VO N OGN -

AN AN N RN R NN = = o et b m3 e o
OO R WKN = OO0 h_ WN= 0O

z
»

FUNCTION

> > > > P> P> P P> PP
:;omqo«u.hulu-—-o

)

>
w

>
IS

It

AlS

(S

w

n

O 000000
o IN

—/

)

Address

Data

PIN

28 N.A.

31 N.A.

36 N.A.

37 NA,
38 N.A.

41 N.A
42 N.A.

FUNCTION

Halt

3 <
RS

of

TOR
NMi
IRQ

+12
+12
+24
+24
GND
GND

START OF CYCLE X

i

ViA§E —____\_

RN

ADDRESS
FROM MPU

DATA

FROM MPU

H

% CLK SIGNAL FOR REGISTER OCCURS HERE

Figure 7-2. Write Timing

START OF CYCLE K

Tus

[ 1]

vMag2 ——X

e
N

RAW

ADDRESS
FROM MPU

DATA FROM

MEMORY OR
PERIPHERALS

4& PROCESSOR ACCEPTS DATA AT THIS TIME

Figure 7-3. Read Timing
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7.2.2 ADDRESS MAP 7.3 COMPONENT LAYOUT

The address map of Table 7-2 shows the location in

g > Figure 7-4 shows the cabling between assemblies,
hexadecimal of each decoded function of the System 19.

along with associated connector numbers and cable type.
The System 19 component layout is shown in

Figure 7-5.
Table 7-2. System 19 Address Map VOLTAGE
SELECTOR
f— CARD

702-1519
0000 007F 6802 RAM l_
0000 03FF Optional RAM (disable internal)
0400 1FFF Unassigned i
2000 BFFF Data RAM (16K maximum) TRANSFORMER ¥
6000 8FFF Extended Software Cardsets a
9000 BFFF Alternate Program Area (12K) I oaRD
Co0o DFFF Normal Program Area (8K)
F800 FFFF Restart Vector (2K)
E200 E2FF $ 19/17 Serial 1/0 Area cABLE

s i 1/0 CONNECTOR

E200 Address Reg. HO
E201 Address Reg. LO :
E202 Data Gate/Data Register CONTROLLER
E203 Control Register/Status Gates 7021520
E204 , )

} KBD/Display
E2057 / / B2 -

E206 / [

} Serial 1/0 e, ——
m? INTERFACE
E000 EOFF Interface Cont. Reg OPTION PORT
E100 E1FF Switch Gates CONTROL

PANEL

702-1521

Figure 7-4. System 19 Interconnection Diagram

CONTROL PANEL

PROGRAMMING PAK
CONNECTOR

Figure 7-5. Component Layout in the System 19

OPTIONS:
EXTENDED RAM

EXPANDED PROGRAM MEMORY
EXPANDED i/0

7-3
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7.4 INDIVIDUAL BLOCK DIAGRAM

DESCRIPTION

Individual card function and flow are discussed in the
following paragraphs. References are made to the individual
block diagrams. The schematic for each card assembly is
located in the rear of the manual.

7.4.1 POWER SUPPLIES

All of the major power supply components are shown
in Figure 7-6. Each will be discussed separately.

The AC power switch has a built-in overload circuit
breaker, reset by turning the equipment OFF, pausing, and

turning it ON again.

AC OPERATING VOLTAGE

Paragraph 2.3.2 explains the configuration of the AC
voltage selector for various AC input voitages. See
paragraph 5.3.2 for fan maintenance.

The power transformer has multiple primary windings
for various input voltages, plus an electrostatic shield
between primary and secondary windings, which is
connected to chassis ground. The secondary develops
appropriate voitages for the rectifier and filter card.

Four rectifier and capacitor filter networks are
contained on the filter card to provide the DC voltages for
the various regulators. See Figure 7-7. PNP transistor Q1 is
connected to the center tap of the high voltage winding of
the transformer. When Q1 is turned OFF by the High
Voltage Shutdown Control, no current can flow to the
+40 V and +HV unregulated voltage outputs.

POWER
LIy VOLTAGE ; TRANSFORMER 7021522
POWER i ) A FLIER caRD
SWITCH
PRIMARY ~ SECONDARY
FAN

Figure 7-6. Block Diagram. Power Supply

RECTIFIER FILTERS
10V RMS NOMINA|_ ~———————e = ---e= GV UNREGULATED
BRI a.c5
RECTIFIERS FILTERS
35V RMS _ = B8V UNREGULATED
CENTER TAPPED CR56.7,8 C3,00,C9.C7 —6V UNREGULATED
S
3V RS RECTFER FILTERS +AOV UNEGULATED
CENTER TAPPED CR3.CRA ca.c8
RECTIFERS FILTERS
50V RMS — —————————— +HV (HIGHVOLTAGE)
CENTER TAPPED CRICRe c2c6 UNREGULATED
SHUTDOWN
CENTER TAP SWITCH
o Y
' , HIGH VOLTAGE

—¢ SHUTDOWN CONTROL

Figure 7-7. Block Diagram, Filter Card
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The voltage regulator blocks are shown in Figure 7-8.
Each block will be discussed below.

The 5-volt regulator consists of a TL430 shunt
regulator driving an MJE240 which, in turn, drives the TIP
35A pass transistor. Feedback is provided to the TL430 by
the voltage adjusting potentiometer R18. Foldback current
limiting is achieved by sensing both output current and
output voltage. If an overcurrent condition exists, Q5 senses
the increased voltage across R30 and reduces the base drive
to the pass transistor, which drops the output voltage.
When the output voltage goes below the CR22 zener
reference, base current flows through CR23 to Q5, further
dropping the output voltage. To reset the regulator from its
foldback condition, input power must be removed for an
interval long enough for C12 to discharge.

The 24 V and 48 V supplies work on the same
principle as the 5 V supply. The only major difference is that

a current source, rather than an emitter follower, is used to
sunnlv nass transistor haca ciirrant

2LPFY eoes anlisislor D3se Ui Ui,

Ji

The programmable supply uses a Darlington
differential pair, Q21, Q25 and Q17, Q23, working into a
current source {(Q22). The pass transistor, Q14, follows the
current source voltage. A TL430 shunt regulator provides a
5-volt reference for the plus input of the differential pair
{Q17). Two feedback nodes are connected to the sense and
operate lines. By connecting various resistors to these lines
the output voltage can be “’programmed” to any level
between 5 and 40 volts. Foldback current limiting is
provided in the same manner as in the 5 V supply.

The -9 V and -5 V supplies use standard monolithic
regulators.

The Shutdown control signals the 1522 card to turn
OFF the +HV and +40 V unregulated supplies when the
Programming Pak is removed. This in turn shuts down the
+48V, +24V, +Prog V and +70 V supplies.

Fuses F1 - F5, in conjunction with the crowbar zeners
on all supply outputs, protect the system electronics from
an overvoltage condition on the supply lines, which could
occur from power-supply component faiiure.

PROGRAMMING PAK

5V REG. SENSE LINE
HOV —————— 06,07, +5v -[
Q29.RI8
1 1
SHUTDOWN HIGH VOL TAGE
12V REG CONTROL § SHUTDOWN CONTROL
+HBY ] ) +2vV Q3
Q9
—I8Y— ] -9V REG. ‘ oy
Q24.R40
-5 REG.
Q26 —— -5V
48v REG.
+HY Q8.,Ql0, +48V
Re4
+7C FILTER
CRI2,CR20 | +70 UNREG.
+40V PROG.REG. — PROG.
Q14,016,  |—SENSE
| R30 —OPERATE
|
24V REG.
L Q2. +24V

R26

Figure 7-8. Block Diagram, Regulator Portion of Controller

035-1900



7.4.2 CONTROLLER

The Controller is shown in block diagram form in Figure
7-9. Each block will be discussed below,

The processor drives the bus (para 7.2.1) through
address buffers U23 and U24 and data buffer U35. Control
signals are also developed by the processor and sent
through buffers to the bus.

The decode PROMs U13, U14, U15, U22 and U44
inspect the Address Bus and R/W to select the various
gates, registers and other devices connected to the Data
bus. Refer to the memory map of Table 7-2. V.02 is
connected to the CS of each decode PROM to provide the
correct timing for writing to registers or reading gates or
other memory. Refer to the timing diagrams, Figure 7-2 and
7-3.

The Program Card Set interface is provided by the
address registers, status gates, data register, data gates and
control register. These gates and registers allow the System
19 to use standard Data 1/0O 909 series Program Card Sets
(PCS) packaged as 919 series Programming Paks.

As the Programming Pak is removed, the processor is
held reset by a high on pin HH of J6. When the
Programming Pak is installed, line HH of J6 is grounded,
removing the reset after a short delay. This feature allows
Programming Paks to be changed with the power ON while
preserving RAM data.

Additiona! flexibility of the PCS interface can be gained
with software control of the interface control register. The
PCS interface can be set up so that the processor bus is
buffered and directly available at the port. This is
accomplished by disabling the address register outputs,
enabling the address gates in the outward direction, and
connecting the data gate direction to the R/W line. The
data gate is enabled at the appropriate address by decoding
done external to the port over the data gate enable line.

The serial interface is controlled by the 6850 ACIA
and appropriate software. The timing signal for the ACIA is
provided by the baud rate generator, U8. The baud rate is
selected by rate select switch U9. The status switch
provides for selecting parity and stop bits; the ACIA
occupies two addresses (Table 7-2) and communicates with
the processor, using the interrupt request line (IRQ).

The keyboard/display interface is provided by an
8279. This device contains a small RAM and first in, first
out (FIFO) register, along with scanning control circuitry.

" The 8279 is configured for N-key rollover. The 8279
" occupies two address locations (Table 7-2) and uses IRQ to
interface with the processor.

The on-board program memory occupies up to 8K
bytes of PROM decoded in 2K segments. An additional 8K
bytes are available. See paragraph 7.4.4.

Temporary storage on the Controller consists of 4K
bytes of RAM decoded in 1K segments, and 128 bytes of
data internal to the 6802 CPU. An additional 12K bytes are
avaiiabie. See paragraph 7.4.5.

The option port provides access to the unbuffered
processor bus for service and the addition of optional RAM.

7.4.3 CONTROL PANEL

The control panel consists of a hexadecimal keypad
plus 11 control keys and six 7-segment displays plus 10
status LEDs.

Scan lines from RSO through RS3 of the 8279/U33 on
the Controller are continuously counting in binary {4 bits).
These lines are decoded by the decode PROMSs which select
a cathode driver for a particular 7-segment display or one of
two banks of status LEDs. The data {up to 8 bits)
associated with each scan count is buffered through the
data drivers to drive the desired anodes. This combination
lights the desired segments.

The decode PROMs also provide two lines for scanning
the hexadecimal keypad and one line for the control keys. If
a key is pressed the data out lines send this data (up to 8
bits) to the 8279 on the Controller for storage. After
debouncing is accomplished by the 8279 an interrupt (IRQ)
is generated for attention by the processor. See Figure 7-10.

7.4.4 PROM EXPANSION CAPABILITY
(Expanded Program Memory, P/N 950-1580)

The System 19 Controller Board has capacity for 16K of
program memory. 8K is resident on the contraller, and up 1o
8K of additional program memory is accommodated on the
Expanded Program Memory Board, 702-1580. 1K of RAM is
resident on the board as scratch-pad memory expansion.

The board is connected under the keyboard and display
panel to J5 on the Controller.

7.4.5 RAM EXTENSION CAPABILITY
{4K Additional RAM, P/N 950-1533-1)
(12K Additional RAM, P/N 950-1533-2)

The standard System 19 includes 4K of RAM on the
Controller Board but is capable of addressing 16K of RAM.
RAM in excess of 4K resides on the optional Extended
Memory Board, 702-1633. This board has the capacity for 24
low-power 1Kx4 RAMs, for a total of 12Kx8 bits of memory.
Decoding is accomplished on the card by use of a PROM
driving two 74L.5138 devices. The 74LS138 outputs are
tested by V.02 and are always active high or low, requiring
no pull-ups.
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SECTION 8

SCHEMATICS

008-1519
008-1520
008-1520
008-1520
008-1521
008-1522
008-1523
008-1533
008-1580

Power Select Board
Controller (Page 1 of 3)
Controller (Page 2 of 3)
Controller (Page 3 of 3)
Keyboard and Display Card
Filter Board

Program Card Interface
Extended Memory
Expanded Program Memory
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SECTION 9

e’ § B

GLOSSARY

This section contains definitions of terms as they are
used in this manual. The definitions below are more
restrictive than those in a dictionary for the same words;
therefore, this section can be of value in readily
understanding the discussions in this manual.

Address Field. Optional set of control characters in data
translation format, which defines the address of the next
data byte.

Address Offset. A parameter which may be specified in
I/0 commands with data formats that use addresses. The
offset is subtracted from addresses on the way into the
programmer and added to addresses on the way out.

Begin Device Address. The first device address at which
data will be programmed or verified, or from which data will
be loaded to the programmer RAM. Specified by BLOCK
LIMIT L3.

Begin RAM Address. The first RAM address at which
data will be loaded or verified, or from which data will be

programmed into the device. Specified by BLOCK LIMIT L1.

Blank Check. An automatic test of the device to be
programmed to see that it contains no programmed
locations.

Block Move. A data transfer operation in which only a
specified number of data bytes are moved. Such a block
can be programmed, loaded, verified, input or output, or
moved from one RAM location to another {(RAM-to-RAM
block move). Block moves require setting BLOCK LIMITS.

Block Size. The number of bytes to be programmed,
loaded, verified, input, output, or moved within RAM.
Specified by BLOCK LIMIT L2.

Calibration. A combination of tests and adjustments to
maintain proper programming specifications.

Data Translation Format. Form in which the unit’s
translator software accepts input data. Also the form for
data output by the unit.

Default Value. The value the programmer uses in the
absence of operator specification.

Device. Programmable integrated circuit (PROM, EPROM,
FPLA, etc.) :

End Code. Character in data translation format which
signals completion of data transfer.

EPROM. Erasable Programmable Read-Only Memory.
PROM which can be cleared of data by exposure to ultra-
violet light.

9-1

Function. Software routine that performs a machine task
— either an operation with data, a data integrity test, or a
series of electrical tests.

Gang Programming Pak. Optional hardware attached to
the unit’s front panel which provides the capability of
programming up to 8 devices simultaneously.

lllegal Bit. A bit in the device under test which does not
exist in the programmer RAM.

Input. Data transfer from the serial port to RAM.

Input Compare. Data comparison between the serial port
and RAM.

Load. Data transfer of a master device to RAM.
Operation. The execution of a function or mode.
Output. Data transfer from RAM to the serial port.

Personality. Configuration of the unit for compatibility with
a specific device type.

Program. Data transfer from RAM to the device.

Program Card Set (PCS). Two printed wiring boards
connected with a cable and installed within the
Programming Pak. This set usually consists of one analog
and one digital card.

Program Electronics. Circuitry which generates waveforms
required to program devices. See Program Card Set.

Programming Module. Generic term for Programming
Pak, UniPak, Gang Module, FPLF Pak, etc. See
Programming Electronics.

Programming Pak. Hardware containing a Program Card
Set installed on the unit’s front panel to establish the
personality of the unit. It allows {with a socket adapter) the
unit to program a specific device.

PROM. Programmable Read-Only Memory.

RAM. Random Access Memory. The unit’s internal memory
used for data storage.

RAM Deéstination Address. The first address in RAM
where a block of RAM data will be stored in a RAM-to-
RAM block move. Specified by BLOCK LIMIT L3.

RAM Source Address. The first address in RAM where a
block of data will be taken from in a RAM-to-RAM block
move. Specified by BLOCK LIMIT L1.

035-1900



Select Code. Two-digit (hex) number used to specify data
translation formats, serial interface operations or certain
RAM data manipulations.

Socket Adapter. A TexTool socket mounted in data I/0
frame; used as interface between device to be programmed
and programming electronics.

Start Code. Character in data translation format which
signals beginning of data transfer.

Sum-Check. The four digit hexadecimal total of data in
RAM or data transferred in an operation. The sum-check

ensures that RAM data equals data transferred from a
device or peripheral.

UniPak. A Single Programming Pak which can program
mnct i‘ipO!af e hﬁf\s pDnn s.

THUSL O I VI UIVID

Verify. Byte-by-byte comparison of RAM data with data in
& device.

Waveforms. Timing and magnitude of program pulses that
cause programming of data at selected address. If the
waveforms are not kept within tolerance, programming yield
is jeopardized.



CODE

{None)

21

24

25

26

27

41

42

¥

NAME

PROM Sum-check Error

llegal Bit Error

Programming Error

First Pass Verify Error

Second Pass Verify
Error

No Programming
Electronics Installed

Programming Electronics

Reset
LT + L2

Greater Than RAM;
Invalid L2

Calibrate Mode Address
Range Error

Programming-Electronics
Error

Framing Error

Overrun Error

Framing And Overrun
Combined

1/0 Timeout

Serial Port Buffer
Overflow

No Data Input
Input Compare Error

Insufficient Data On
Remote Input

Address Range Error

APPENDIX 1

SYSTEM 19 ERROR CODES

DESCRIPTION

The programmer’s internal program memory contains incorrect values. If this error occurs,
the programmer will display “ERR”.

It is not possible to program the device due to the presence of already programmed
locations of incorrect polarity.

The programming electronics were unable to program the device (reject).

The device data was incorrect on the first pass of the automatic verify sequence during
a device programming operation.

The device data was incorrect on the second pass of the automatic verify sequence during
a device programming operation.

A device related operation was attempted without programming electronics being
installed.

The programming electronics will not start operation due to a reset condition. This could
be due to overcurrent shutdown caused by an upside down device.

The sum of the specified Begin RAM Address, L1, and the block size, L2, exceeds the
capacity of RAM, or an attempt was made to enter 0 for L2.

The operator attempted to program a device at an invalid address in Calibrate mode.

The programming module’s software detected an error. Refer to the specific programming
electronics Manual.

The serial interface detected a start bit but the stop bit was incorrectly positioned. Can be
caused by incorrect baud rate.

The serial interface received characters when the programmer was unable to service them.

See 41 and 42.

No characters (or only nulls and rub-outs} were received on serial input for 25 seconds
after depressing the START key. No characters could be transmitted for a period of 25
seconds due to the state of the handshake lines.

The serial port input buffer received too many characters after the programmer informed
the sending device to stop. This will never occur with handshake connected.

Because of address errors or an invalid format, no data transferred during input.
The data from the serial port did not match the data in RAM.
The programmer expected more characters. Can occur when wrong characters are

received in address or data fields or four bit data occurred when the machine expected
eight bit data.

The address field encountered on data input is outside the range of RAM addresses. The
entry of the correct offset value when selecting input will allow for any value in the
address field.

A-1
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61

70-79

81

83, 85, 86
and 87

91

92

93

No RAM Installed

Last RAM Not On 1K
Boundary

RAM Write Failure

RAM Data Failure

Program Memory
Failure

Unidentified Interrupt

Data Locked

Programming-Electronics
Error

Parity Error

Sum-Check Error

Invalid Data

Composite Error

Address-Field Error

Address-Check Error

Record-Count Error

Record-Type Error

lllegal Split
or Shuffle

There is no data RAM,

The programmer was unable to write the intended data to RAM. This error indicates the
failure of the associated RAM memory chip, and requires the replacement of the
failing device.

The programmer has detected a spurious change in RAM data.

The sum-check of software residing in the installed programming electronics is in error.

The IRQ line to the processor was held low for no apparent reason.

With data lock in effect, the programmer displays this message when a disallowed
keystroke has been made, and also when Programming Paks are changed. RAM data
remains intact.

The programming module’s software detected an error. Refer to the specific programming
electronics Manual.

The incoming data was of incorrect parity.
The sum-check field received by the programmer does not agree with its own

calculated sum-check. For ASCII Binary formats, error message indicates missing F
characters.

Programmer received invalid characters or not enough data characters. These are:
Non-data characters{Formats 01-03)
Missing data characters{Formats 12, 13, 30-37 and 50-58)

Non-hex characters{Formats 80-86)

A composite error occurs from any combination of errors 81, 82 and 84. These
combinations are:

Error 83 =errors 81 and 82
Error 85=errors 81 and 84
Error 86 =errors 82 and 84
Error 87 =errors 81, 82 and 84

The programmer received an invalid character in the address field.

The address check was in error. Signetics Absolute Object and Tektronix Hexadecimal
Formats only.

The number of input records did not equal the Record Count. MOS Technology Format
only.

The record type was in error. intei inteliec 8/ MDS Format oniy.

An attempt was made to perform 2 consecutive splits not preceeded by a shuffle or
2 consecutive shuffies not preceeded by a split.

A-2
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97

98

lllegal Center Point

Block-Move Parameters
Out of Range

L2 + L3 Greater
Than RAM

The center point specified for a split or shuffle is not a power of 2 or is greater than
the midpoint of RAM.

RAM is too small to achieve the desired RAM-RAM Block Move.

The sum of the specified Begin Device Address, L3, and the specified block size, L2,
exceeds the capacity of RAM.
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Programmer Configuration

IA- MANUALS The 026-1902 Rev. J manual consists of:

System 17/19

llTEM QTY | PART NUMBER DESCRIPTION
1 i | 035-1900 Operation and Maintenance Manual E
1 | 055-1901 Translation Formats Package Manual C
1 | 055-1902 Computer Remote Control Manual C
1 | 990-1902 Programmer Configuration Sheet J
1 | 034-1900 Operator's Synopsis
B. HARDWARE
ITEM| QTY | PART NUMBER DESCRIPTION
1 1901-1900 System 19 H
2 1 | 324-8002 FIRMWARE
3 1 | 401-3064 Connector, Serial I/0.
4 1 | 401-3069 Hood, Serial I/0
5 1 { 615-0019 Enclosure Assembly D
6 1 | 750-0026 PCHM Shield Assembly A
7 1 | 415-2252 Label, Power and UL A
8 1 | 950-1580 Expanded Program Memory D)
9

REF | 001-1900

Test Procedure

SOFTWARE

~ON LABEL K}

PROGRAM oc.ﬂ.ﬂeﬁ EV'CET‘.'PE NL‘.‘.‘!Bé:MPE?RCS. fETme | mev | oescawrion
1 1324-8002-004 U29-1520 | 2716 JP4 AA |176-324-8002 1902 Option
2 (324-8002-005 U30-1520 | 2716 JP5 AA
3 |324-8002-006 U31-1520 | 2716 JP6 AA
4 1324-8002-007 U32-1520 | 2716 JP7 AA
5 1324-8002-003 Ug-1580 2716
6 |324-8002-002 U7-1580 2716
7 324-8002-001 116=-1580Q 2716

_

DATE REV | REVISION RECORD ck | 990-1902
9-20.82 3 | Ecn #2398 cr/,.| SYSTEM 19 WITH COMPUTER REMOTE CONTROL

Serial No.

L

-4 Software Configuration Check __ 41A4

[ |

DATA I/O

Programming systems for lomorrow....loday




DATA I/0
SYSTEM 19 MANUAL
035-1900 REV. E OR LATER

CHANGE SHEET NOVEMBER 11, 1980

Make the following changes to this manual:

NO. PAGE

1 A-3 Error 98, L2 + L3 Greater Than RAM, should be changed to
' say "L2 + L3 Greater Than Device'"; the error description
should be changed to say ""The sum of the specified Begin
Device Address, L3, and the specified Block Size, L2,
exceeds the word limit of the installed programming
electronics (device size)."

2 2-4 To the NOTES in Figure 2-5, add the following:
"4. Transmission faster than 600 baud is not possible
when using the 20 mA current loop interface."

3 2-2 Section 2.4.1, 3rd paragraph: Change 2nd sentence from
'""Press gently on the module to ensure connector mating"
to read "Press the module down and toward the rear of
the programmer to ensure connector mating."

4 2-3 Figure 2-4(b). The baud rate selector switch may have
the hexadecimal character set (0-9,A-F) instead of numerals
(0-15). If so, add the following conversions to the table
of Baud Rates: A = 2400; B = 3600; C = 4800; D = 7200;
E = 9600; F = 19,200.
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