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SAFETY SUMMARY

General safety information for operating personnel is contained in this summary. In addition, specific
WARNINGS and CAUTIONS appear throughout this manual where they apply and are not included in
this summary.

Definitions
WARNINGS statements identify conditions or practices that could result in personal injury or loss of life.

CAUTION statements identify conditions or practices that could result in damage to equipment or
other property.

Symbols
A . This symbol appears on the equipment and indicates that the user should consult the
appropriate manual for further detail.

s : This symbol stands for Vac. For example, 120V "\, = 120 Vac)

Power Source

Check the voltage selector indicator (located inside the rear panel) to verify that the product is con-
figured for the appropriate line voltage.

Grounding the Product

The product is grounded through the grounding conductor of the power cord. To avoid electric
shock, plug the power cord info a properly wired and grounded receptacle only. Grounding this
equipment is essential for its safe operation.

Power Cord
Use only the power cord specified for your equipment.

Fuse Replacement

For continued protection against the possibility of fire, replace the fuse only with a fuse of the
specified voltage, current and type ratings.

Servicing
To reduce electric shock, do not perform any servicing other than that described in this manual.
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INTRODUCTION

Data 1/O’s Programmable Logic Development System (PLDS) provides data development,
programming, and testing support for logic device families from most semiconductor manufacturers.
This modular system comprises a programmer, the LogicPak™, adapters, and a terminal as shown in
the accompanying figure.

/LogicPak

PROGRAMMER

J
DESIGN ADAPTER \P/T ADAPTER TERMINAL

This manual contains the operational procedures of the LogicPak as well as the necessary
operational information of the other components of the PLDS. Included in this manual are instructions

on:

a

O

O

GETTING STARTED—A sample session. Includes instructions on powering up the programmer,
installing the LogicPak, installing an adapter, inserting a device, and programming the device.

PROGRAMMING —Information about programming devices, including a list of general
programming notes. Also includes information on editing, verifying data integrity, and serial port
data transfer.

REMOTE CONTROL—Provides descriptions of the remote control options available.

SYSTEM COMMANDS—Details the select codes available from the programmer keyboard and the
terminal.

INDEX—An alphabetical guide to all the major topics covered in the manual.
APPENDICES—A collection of reference material.
A. Error Codes—Describes the PLDS error code displays, and corrective action.

B. Test Modes—Provides description and operating information on the test options of the
LogicPak.

C. JEDEC Format—Provides an overview of the JEDEC format for the transfer of information
between a data preparation system and a logic device programmer.
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INTRODUCTION

Features

The PLDS programs a wide variety of logic devices, with a minimum of equipment changes. Because
P/T (program/test) adapters configure the LogicPak’s hardware/firmware to specific manufacturers’
device families, the only hardware you have to change when you change device families is the P/T
adapter.

Data 1/O offers three methods for data development. Data can be developed using ABEL™, a
programmable logic design tool for PAL™ and IFL devices. ABEL (Advanced Boolean Expression
Language) allows you to describe the desired operation of both PAL and IFL devices with Boolean
equations, Boolean sets, logic function tables, or state diagram entry methods.

Two design adapters are available: the PALASM™ design adapter for PAl's and H & L design
adapter for IFL devices.

The LlogicPak can accept JEDEC file downloads (see Appendix C) from other development systems,
such as ABEL.

Functional testing of logic devices is necessary to detect a functional failure in a device which could
pass a routine fuse-verify test. There are two methods of functional testing available using the
LogicPak.

A structured vector test may be performed on the device automatically after programming if there
are structured test vectors present in the programmer data RAM. Programmed devices can be
functionally tested using an optional method developed by Data 1/O called the Logic Fingerprint test.
This test finds defective devices using a signature analysis technique.

System Overview

The Data 1/0O 303A LogicPak contains all the common electronics and firmware for the programming
and tfesting of logic devices. Any electronics or firmware unigue to a specific-device family, or device
within a family, are resident in P/T adapters that plug into the LogicPak. Families with more than one
pin number series (eg., PAL 20 and PAL 24) have sockets to accommodate each package size.
Device families that are available in different packages, such as 20-pin DIP, 24-pin DIP, 28-pin DIP. as
well as leaded and leadless chip carriers, are accommodated by the P/T adapters.

To increase flexibility in waveform generation, digital- to- analog converters (DAC) control all major
power supplies, with several rise and fall times selected by software.

System Capabilities and Operational Summary

The LogicPak can be used with the Model 29 Universal Programmer, the System 19, or 100A
programmers (see the subsection on programmer compatibility).

To program a logic device, you must first load the desired state of the device fuses into the
programmer RAM. Fuse information can be input in several forms: JEDEC file information developed
with ABEL, decimal fuse number and state, H & L programming tables for IFL devices, and Boolean
equations for PAL devices (PALASM). The detailed operating procedures for data development using
ABEL or the design adapters are provided in the ABEL, PALASM and H & L manuails.
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INTRODUCTION

Once the fuse pattern is loaded into RAM, you can program the device using a P/T adapter. Thus,
the design adapter can be removed from the LogicPak, and an appropriate P/T adapter can be
installed allowing the fuse pattern to be programmed directly into the device and automatically
tested. The programming steps are virtually the same as those taken when programming PROMs. To
start the programming sequence, first enter a device code, then programming can begin (see the
Getting Started section for a sample programming procedure and your programmer manual for
further operating defails).

Because a programmable logic device is not completely manufactured until it is programmed, the
programmer must be able o perfoerm some type of functional testing. This is accomplished by using
structured vector testing and/or Data 1/O Logic Fingerprint testing.

Specifying a Fusemap

The design adapter firmware franslates your design into a fuse pattern and, optionally, test vectors.
This fuse paftern and test data are resident in the programmer’s RAM. If a fuse pattern is generated
on a host system, it must use fuse numbers specified according to logic diagrams in each P/T
adapter User Note and transmitted to the programmer in the JEDEC (Joint Electron Device
Engineering Council) format (see Appendix C). Data I/O uses the JEDEC Logic Device Translation
Format (number JC-42, 162) for serial data input and output with the LogicPak. The only exception to
this is when you are using a Signetics H & L design adapter, in which case data transfer can also
occur in the Signetics H & L logic format.

An alternate method of specifying the fusemap is to manually enter the fuse number and state (see
the logic diagrams for each adapter in the user notes for the particular adapter) for every fuse in the
device. These diagrams are the same as those in the device manufacturers’ data books, but the fuse
numbers have been added. Although the task is tedious, fuse numbers and states can be entered
manually into the programmer’s data RAM from the programmer’s keyboard or from a terminal using
a fuse editor. This method usually will be used only for editing fuse data because it is a long process
with room for error.

The P/T Adapter

With a P/T adapter, fuse data can also be entered into the programmer’s RAM by loading from a
master device. Blank devices can then be programmed using the same P/T adapter, or other
manufacturers’ functionally equivalent second-source devices can be programmed by installing the
appropriate P/T adapter. Remember that a device that has its security fuse programmed cannot be
used as a master because its fuses cannot be read.

A different programmer RAM fusemap was used in some previous Data 1/O logic device
programming modules (950-0800, 919-1427, and 919-1542). If you have paper tapes or files that you
prepared to use with these modules, you must prepare new files for use with the LogicPak unless you
used the Signetics H&L logic format. The preferred translator format is the JEDEC format, but a
Signetics translator is available. (The 950-0104 and 919-0045 modules use a memory map that is
compatible with the LogicPak.) The 919-1427 pak used a fusemap generated to simulate a 512 x 4
PROM. Serial data were entered using a standard PROM data translation format. Again, tapes must
be regenerated for use with the LogicPak because of the different correspondence between fuses
and bits in RAM. The fusemaps have been changed to allow for the programming of functional
second-source devices from the same fusemap loaded in RAM and to avoid gaps (previously called
phantom fuses) in the fusemaps.
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INTRODUCTION

Sumcheck

After fuse data have been loaded into the programmer from the serial port or the master device, the
programmer calculates the sumcheck of the fuse data (see the next figure) and displays it (when in
terminal mode, it will be displayed on the terminal). The sumcheck, which is used to verify the
integrity of data transfers, is a summation of eight-bit bytes of fuse data expressed as a four-digit
hexadecimal number as shown in the table.

Hexadecimal Data Binary Data
84 10000100
C1 11000001
62 01100010
24 00100100
01CB 0000 0001 1100 1011
16-Bit sumcheck in 16-bit binary hexadecimal
hexadecimal notation sumcheck

If data was loaded through the serial port and a sumcheck was sent with it, the programmer will
compare the sumcheck with its own calculation. If they agree, the correct sumcheck is displayed. If
they do not agree, the programmer will signal an error. Data from the serial port will also be checked
for correct parity if the programmer parity switch is on (see your programmer manual).

Data from a master device are loaded info RAM by installing the correct P/T adapter on the LogicPak
and performing a load operation. Any information in the source buffer (Boolean equations, function
tables, or test vectors) will not be affected. The source buffer is used in conjunction with the design
adapters as a holding area for the translation of the Boolean equations into the device fuse map.

Test Capabilities

With the LogicPak installed on the programmer, when power is applied, the programmer will perform
a series of self-tests to ensure functionality. A failure will display an error code (see Appendix A). To
isolate the problem to its source, refer to the maintenance manual.

Functional Testing verifies that a programmed device will perform as intended. Descriptions of how to
test devices is in the System Commands section. Additional information is given in Appendix B.

O Fuse Verify—A test to verify that the fuse pattern in the device and the programmer RAM are the
same. This test is run automatically during the programming cycle.

O Structured Test—When test vectors are entered, the structured tests are always performed prior to
the Logic Fingerprint test. If no test vectors are present, only a fuse verify and a Logic Fingerprint
test (if enabled) will be performed.

[0 logic Fingerprint Test—This is the easiest test to use and is flexible enough to be applicable to a
wide variety of logic devices. Refer to your P/T adapter User Note for Logic Fingerprint Test
limitations.
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INTRODUCTION

Programmer Compatibility

To be compatible with the LlogicPak, your programmer may require a hardware and/or firmware
update, depending on the model, configuration, and age. The information that follows will help you
determine whether your programmer requires updating. If you find that your programmer does
require updating, confact your nearest Data I/O customer support center. (A list of customer support
centers is at the back of this manual.)

The 29B programmer has no special compatibility requirements for proper operation with the
LogicPak. Refer to your P/T adapter User Notes for any additional compatibility requirements that may
be necessary.

d

a

System 17—The System 17 must be converted into a System 19 with the Iatest firmware installed
and latest hardware modifications.

System 19—Check to determine whether your System 19 contains a 702-1520 or 702-1980
controller board by performing the following steps:

1. Remove the programming pak.
2. Remove the metal or plastic shield (if any).

3. Count the number of EPROM firmware sockets located just behind the pak interface connector.
If there are four sockets, it is a 702-1520 board. If there are eight sockets, it is a 702-1980
board.

If your System 19 contains a 702-1520 controller board, check the modification status sticker on
the bottom of the programmer. If the sticker is not there, or if the ™" is marked off, your System 19
requires hardware and firmware updating: contact the nearest Data 1/O customer support center.
If *2” is marked, your System 19 is compatible with the LogicPak. If your System 19 contains a
702-1980 controller board, it may require a firmware update. To display the configuration number
of the firmware in your programmer, key in “SELECT-B2-START” and observe the display.

If the configuration number displayed is “3599" or “CCB8B” your firmware needs updating.

Model 29A Universal Programmer—To be compatible with the LogicPak, the Model 29A
programmers must have Rev (revision) C or Iater firmware. To determine the configuration of the
firmware in your Model 29A, key in “SELECT-B2-START” and observe the display. If the hexadecimal
number matches one listed in the following table, your firmware needs to be updated.

Model 29A and 100A Programmers Requiring a Firmware Update

Model

Fo)
2

Configuration Number

d

20A 1ECA

20A4

BB44
CooB

917F
9405
9DEE
9BED

29A (with computer
remote control)

100A

O0w>» wX» W

100A Production Programmer—Io be compatible with the LogicPak, the 100A programmers must
have Rev E or Iater firmware. To determine the configuration of the firmware in your 100A, key in
“SELECT-10-START” and observe the display. If the hexadecimal number display matches one listed
in the table, your firmware needs o be updated.
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INTRODUCTION

Specifications

The physical and environmental specifications of the LogicPak are:
O altitude (operating): sea level o 3 km (10,000 ft)

O  humidity (operating): 90% maximum (noncondensing)

O humidity (storage): 95% maximum (noncondensing)

O temperature (operating): 5 to 45°C (41 to 113 °F)

[0 temperature (storage): -40 to 70°C (-40 to 158 °F)

O weight: 1.6 kg (3 Ib, 8 02)

O dimensions: 17.9 x 17.3 x 21.7 cm (7.05 x 6.81 x 8.54 in.)

Applications

As Data 1/O increases the capabilities of the LogicPak fo program new or additional devices,
firmware updates will be available for existing adapters fo add new devices to existing-device
families. New adapters may also be added to the LogicPak to accommodate new device families.

Warranty and Customer Support

Data 1/O eqguipment is warranted against defects in materials and workmanship. The warranty period
of one year, unless specified otherwise, begins when you receive the equipment. Refer to the
warranty and inside the back cover of this manual for information on the length and conditions of
the warranty. For warranty service, contact your nearest Data 1/O Customer Support Center.

Data I/O maintains customer support centers throughout the world, each staffed with factory-trained
fechnicians to provide prompt, quality service. This includes not only repairs, but also calibration of
all Data I/O products. A list of all Data I/O customer support centers is located in the back of this
manual.
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INTRODUCTION

Ordering

Orders made with Data I/O must contain the following information:

[0 Description of the equipment

O Quantity of each item ordered

O Shipping and billing address of firm, including ZIP code

0O Name of person ordering equipment

0O Purchase order number

O Desired method of shipment

Options

The following items can be ordered by contacting your Data 1/O service representative.
Options
303A-001 IFL P/T Adapter
303A-002 MMI/National PAL P/T Adapter
303A-003 Harris P/T Adapter
303A-004 AMD PAL P/T Adapter
303A-006 Texas Instruments P/T Adapter
303A-007 Harris CMOS P/T Adapter
303A-008A 32R16 P/T Adapter (DIP + LCC)
303A-008B 32R16 P/T Adapter (DIP + NLCC)
303A-009 CMOS P/T Adapter
303A-010 Altera/Intel 40-Pin P/T Adapter
303A-100 PALASM Design Adapter
303A-101 Signetics H & L Design Adapter

LogicPak
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GETTING STARTED

This section explains how to get started using your LogicPak and a Model 29 programmer. Refer to
the programmer manual for the procedure fo perform a load operation. This section also provides
the necessary procedures for connecting the other components of the PLDS. Included here are
complete procedures for powering up and for programming a device from a master device and
using your programmer keyboard. For details on operating your programmer, refer to your
programmer manual and the sections on Programming and Remote Control of this manual.

This section includes the following information:
O Installing the LogicPak on the Programmer
O Installing a P/T Adapter on the LogicPak
0O Sample Programming Session

Power Connection

Since the LogicPak is a plug-in module that is inserted on your programmer, the power connection
procedures you will follow are those for your programmer. The LogicPak alone has no power
connections. Refer to your programmer manual for the procedures.

LogicPak Installation

The LogicPak may be installed and removed with the programmer’s power on; this feature allows you
fo retain data in RAM during module changes. If the programmer power is turned on before the
LogicPak is installed, you will hear a beep until the LogicPak with an adapter is installed.

CAUTION

Voltage transients can cause device damage. If a PIT adapter is installed in the
LogicPak, be sure that all sockets are empty when switching power on or off, before
installing or removing the LogicPak or adapter.
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GETTING STARTED

To install the LogicPak into a programmer, refer fo the figure and follow this installation procedure.

LogicPak FLANGE

NOTE
Although the Model 29 is shown here, the insertion procedure is the same for all
systems.
1. Slide the LogicPak into the opening in the programmer.

2. Tilt the LogicPak up, and gently push it back to hook its flange over the back edge of the
programmer opening.

3. Lower the logicPak into position as shown in the figure.
4. Press down gently on the front of the LogicPak to ensure a good connection.

CAUTION

Be careful when inserting the LogicPak. Always hold the LogicPak by the chassis and
not by the adapter handle when carrying it.
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GETTING STARTED

Adapter Installation

To insert all adapters into the LogicPak, refer to the figure and follow this installation procedure.

GUIDE PIN
HOLES

CONNECTOR
RECEPTACLE

1. Check to make sure a device is not in a socket. If a device is in a socket, remove it by lifting the
lever on the side of the socket and then lift the device out of the socket.

2. Align the guide pins on the underside of the adapter with the guide pin holes on the LogicPak as
shown in the figure.

3. Gently set the adapter on the LogicPak.

4. Firmly press down on the front edge of the adapter to lock the connector pins into the connector
receptacle.
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GETTING STARTED

Powering Up
The first step in getting started is powering up your programmer. Use the following procedure.
1. Check to make sure the adapter sockets are empty. If a device is in a socket, remove it.

2. Check to be sure the voltage selector is in the proper position. Plug the AC power cord into the
rear of the programmer, and into a power receptacle.

3. Press the power switch at the back of the programmer to the "ON” position as shown in the figure
below.

POWER SWITCH

PROGRAMMER—: \-POWER CORD

BACK PANEL CONNECTOR

When the programmer is powered up, it automatically performs a self-test routine. This will take a few
moments and the programmer will display indications that the test is being performed.
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GETTING STARTED

Sample Programming Session

The following steps describe how to program a 16R8 device using a master device (a part that has
been previously programmed and is used as a “master” to program other parts). This procedure
assumes that the LogicPak is installed in the programmer. The programming section in your
programmer manual gives complete descriptions of the commands and procedure.

NOTE
This programming session assumes operation and key entry from the programmer front
panel. These programming operations can also be executed from the terminal and are
discussed in the System Commands section of this manual,

1. Press | copy | |DEvice| | RaM START

10 prepare the programmer to transfer the fuse pattern data from the master device fo the
programmer’s RAM. Refer to your P/T adapter manual or User Note for complete listings of
family/pinout codes for each adapter. Find the code numbers corresponding to the device
number for the manufacturer of the device. These codes are found under the column
“family/pinout”. The programmer will display

FAM 00 PIN 00

2. Press 2 2 2 4

the family/pinout code for the MMI 16R8 device. The programmer will then display
FAM 22 PIN 24

NOTE
The 303A-O08 P/T adapter only programs the 32R16 FAL: therefore the keyboard or
terminal will always display “2247°; the family and pinout code for the 32R16 PAL. These
codes are sef automatically when power is turned on. No other codes will be accepted.

3. Lift up the lever on the socket that has an illuminated LED below it (see figure). Line up pin 1 of
the device so that it is nearest the pin 1 indication dot and set the device into the socket. Press
down on the lever to lock the device in place.

SOCKET LEVER
LOCKED

UNLOCKED
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GETTING STARTED

10.

2-6

. Press COPY RAM DEVICE START

NOTE
For LCC devices, orient pin 1 according fo the drawing in your P/T adapter User Note.

. Press START . The programmer will display

LOADING DEVICE [7
LOAD DONE XXXX

NOTE
XXXX is the sumcheck of the device. See step 8 for more information.

Lift up the socket lever and remove the master device from the socket. The master device fuse
data is now transferred to RAM. The next part of the procedure transfers that fuse data to the
blank device.

to prepare the programmer to transfer the fuse data from RAM fo the blank device. The
programmer will display

FAM 22 PIN 24

. Line up pin 1 of the blank device so that it is nearest the pin 1 indication dot and set the

device into the socket. Press down on the lever to lock the device in place.

. Press START . The programmer will display

TEST DEVICE [7
PROGRAM DEVICE [
VERIFY DEVICE I
PRG DONE 01 XXXX

NOTE
XXXX in the above display represents the device’s sumcheck, the hexadecimal sum of
all the bytes in the device. The number displayed should match the sumcheck displayed
during step 4 of this procedure. "PROG DONE OI” means that 1 device has been programmed.

Lift up the socket lever and remove the device from the socket. The device is now programmed.
To program another device, simply place it in the socket and press START.

LogicPak



PROGRAMMING

After fuse data development, the next step in the programming sequence is programming the logic
devices. The LogicPak applies the manufacturer’s specific algorithms to blow fuses in the logic device
according to the fuse pattern data in the programmer RAM. Once you key in the operation on the
programmer, programming is automatic and starts with a series of tests: backward device test,
illegal-bit test, and blank check. During the backward device test, the programmer automatically
checks the device's orientation in the P/T adapter socket and displays an error if it is inserted
backwards. The Model 29 displays:

DEV BACKWARDS 32

The illegal-bit test checks for previously programmed bits in a nonblank device that should not be
programmed according to the fuse patftern in RAM. If illegal bits exist, the Model 29 displays:

ILLEGAL BIT 21

During the blank check, the programmer searches the device for blown fuses. If any are found (and
the bits are legal), the programmer will signal the operator and the Model 29 displays:

NONBLANK 20

Nonblank parts can be over-programmed by again pressing

START

If the device passes these tests, data are transferred from the programmer RAM to the LogicPak. The
LogicPak then applies the programming pulses to the appropriate pins and tests the state of the
selected fuse condition. If the fuse fails to program, the Model 29 displays:

PROGRAM FAIL 22

Otherwise, programming proceeds o the next fuse until all have been programmed. (With some P/T
adapters, programming algorithms vary and may not display the “program fail” error message. These
adapters will, however, display a “verify fail” message if a fuse fails to program.)

The Model 19 will display the following error codes:
ERR 32

ERR 22
ERR 21

A blinking display of the current RAM address and data implies the device is nonblank

Refer to Appendix A for a listing of the error codes generated by the LogicPak. If an error code does
not appear there, check the programmer manual.

Editing Features

After data have been developed or loaded into programmer RAM, the PLDS provides editing
features that allow you to modify the fuse pattern. These are accessed through one and two-digit
commands entered on the programmer keyboard or on a terminal. Refer to the Edit Fuse Pattern
subsection in the System Commands section for more details.
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REMOTE CONTROL

This section of the manual provides descriptions of the remote control options available for
programmer/LogicPak operation.

The LogicPak uses the RS-232C serial interface of the programmer for interaction with a terminal and
for communication with a host computer. For complete interconnection methods see your
programmer manual.

Computer Remote Control

Computer Remote Control (CRC) is designed to enable you to control the programmer by a
computer. Linked directly to the programmer, the computer generates and sends commands to the
programmer, determines variables for setting programming parameters (where needed), and reacts
to information, returned to it from the programmer. While these commands may be sent by an
operator at a terminal, the commands and syntax were designed to be easily incorporated into a
computer program.

The figure below illustrates the basic components of a logic development system under computer
remote control. For inferactive programs, the computer can send messages to be displayed on the
programmer, and can read keystrokes from the programmer’s keyboard (298 V03 or |ater only). The
user must provide application software which will allow the computer to issue CRC commands and
fo interpret CRC responses. The list of commands and responses is contained in the programmer

manual.
LogicPak DIRECT
Cp -

TERMINAL

COMPUTER
4T _ PROGRAM REC
s h = Dl T
q  pVERFY A\ LN
d H  LOAD ~———
u
PROM PROGRAMMER

For device programming convenience, you can also control your Data /O programmer from an IBM
PC with Data I/O’s menu-driven remote control software package PROMIink. Data files can be stored
and retrieved from the PC, eliminating the need for master devices or paper tapes. Complete control
of the programmer is also accomplished by this method.

Terminal Remote Control

System Command E1 transfers control of the programmer to the terminal. After control is transferred,
the programmer will display only its action symbol. The E1 command allows you to menu driven
access to data development and remote operations resident in the design adapters and remote
operations using P/T adapters.
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SYSTEM COMMANDS

The logicPak offers numerous system commands that allow you to edit and transfer data and set
parameters. System commands are accessed by entering a two-character select code from the
programmer front panel or a menu indicated code from the terminal. Some commands will prompt
for data entry. The system commands and a brief description are listed in the Command Summary
table.

The sequence explanations assume no operating errors. If these occur, the programmer signals with
a beep and displays a two-digit error code in front panel mode or an error message in ferminal
mode. It also beeps once when an incorrect key is pressed. Error codes are explained in Appendix A
and in your programmer manual. Some errors will return you fo the programmer front panel control
from the terminal mode.

The entries that you are to make from either the programmer or the terminal are indicated by the
entry enclosed in a key symbol. For example:

ESC

indicates the ESC (escape) key on the terminal keyboard should be pressed.

When the entry you are to make is variable, appropriate substitutions for the actual values will be
used, for example:

F F P 4

indicates that the appropriate values for the family and pinout code for the device will be entered.
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SYSTEM COMMANDS

Command Summary

The following definitions describe the display options in the terminal mode. These same function
operations are available from the front panel but there will be no terminal display.

Command Front
Code Name Panel Description of Terminal Mode
E1 Enable Terminal X Transfers control of the LogicPak and programmer
Mode to the terminal
0 Display Command Causes the LogicPak to redisplay its command
Menu menu on the terminal
1 Family and Allows the user to enter the family/pinout code
Pinout Code for a logic device
ES Reject Count X Allows the user to select manufacturers recom-
Option mended number of pulses or 1 pulse
5 programming
E6 Verify Option X Displays a three item menu for selecting verify
6 Option and functional test routines
E7 Security Fuse X Displays and allows selecting of the security fuse
7 Option options
E8 Functional Test X Enables the functional test data function. Allows
EQ Data X you to enter functional test data and perform
8 vector editing.
EA Transmit Fuse X Transmits the fuse pattern in the programmer
A Pattern RAM to the serial port
EC Transmit JEDEC X Transmits the contents of the fuse and vector RAM
C Data to the serial port in the JEDEC format (see
Appendix C)
EB Receive JEDEC X Prepares the programmer to receive JEDEC fuse
B Data and vector data from a peripheral device via
the serial port
(continued on next page)
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Command Front
Code Name Panel Terminal Description of Terminal Mode
ED Display Fuse X Displays the sumcheck of the fuse data in RAM
D Sumcheck X
EE Edit Fuse X Enables the fuse editing function. Fuse states
E Pattern X may be changed from blown to unblown or vice-
versa in fuse memory.
EF Display Config- X Displays the configuration number of the adapter
F Number X firmware
CE Select Attributes X Provides a menu of six attributes, each of which
G X allows you to select one of two options
CIRLZ  Exit Commands X Allows you to exit a programming session and
ESC X terminate all operations
CIRLY  Abort Operation X Allows you to abort an operation such as fuse
map dump, or structured vector error dump
2 load RAM X loads the programmer with data from a master
device
4 Program RAM X Programs, verifies and tests a device with
programmer RAM data
3 Verify Device X Verifies and tests a device
NOTE

These last three programming functions listed in the table are also available from the
front panel. The key sequences for front panel operation are in the Getting Started
section of this manual and in your programmer manual.

LogicPak
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Load RAM with Master Device Data

Before loading the programmer with data from a master device:

1.

Place the system in terminal mode by selecting E1 from the front panel of the programmer. The
programmer should be connected to the RS-232C serial port of the terminal.

Enter the family and pinout code (refer to your P/T adapter User Note) at the terminal, if prompted

by the terminal display.

as needed before proceeding.

NOTE
If options are desired such as performing a functional fest, select options and parameters

Use the following procedure to load the programmer with data from a master device from front panel

mode.
Front Panel
Procedure Key Sequence Front Panel Display

1. Prepare programmer fo transfer copy | (DEvicE| | Ram START FAM 00 PIN 00
fransfer fuse pattern data from
master device to programmer
RAM.

2. Accept (or if display is wrong), F F P P FAM XX PIN A XX
key in the 4-digit family/pinout
code for the device (check the
device list in your P/T adapter
User Note).

(X is the number entered.)

3. Insert the master device into START LOADING DEVICE [
the socket with the illuminated LOAD DONE XXXX
LED below it.

sumcheck of
data transferred

4. Remove the master device

An action symbol [7 will be displayed showing the pretesting, programming and verifying of the
device. If no errors occur, the terminal displays sumcheck XXXX.
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Use the following procedure to load the programmer with data from a master device from the
terminal.

Terminal
Procedure Key Sequence Terminal Display

1. Select the load operation. 2 Command : 2 - Load device
Push return to load device

2. Insert the master device into Command : 2 - Load device

the socket. Push return to load device

Loading device ...
Sumcheck 0000
Command :

An action symbol . . . . will be displayed showing the pretesting, programming and verifying of the

device. If no errors occur, the terminal displays sumcheck XXXX.
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Program Device with RAM Data
Before programming a device with fuse pattern data previously loaded into the programmer’s RAM:

1.
2.

Place the system in the terminal mode (select E1 from the front. panel).

Enter the family and pinout code, if prompted by the terminal.

NOTE
If options are desired such as programming a security fuse, select options and
parameters as needed before proceeding.

Use the following procedure the program the device with data in RAM from the front panel mode.

Front Panel
Procedure Key Sequence Front Panel Display
1. Prepare programmer to transfer copy | | ram | |peEvice| |  smarr FAM 00 PIN 00
fuse data to the blank device.
2. Insert the blank device. START TEST DEVICE 7
PROGRAM DEVICE [7
VERIFY DEVICE [
PRG DONE 01 XXXX
NOTE
This step, along with programming the device, verifies that the data was correctly
transfered.
3. Remove the device. To program START

An action symbol /7 will be displayed showing the pretesting, programming and verifying of the

another, insert a blank device
and press

device. If no errors occur, the terminal displays sumcheck XXXX.
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Use the following procedure to load the programmer with data from a master device from the
terminal.

Terminal
Procedure Key Sequence Terminal Display
1. Select the program operation 4 Command : 4 - Program device
operofion, Push return to program device
2. Insert the blank device into the RETURN Command : 4 - Program device
socket. Push return to program device
Testing device ....
Programming device ....
Uerifying device .......
Sumcheck 0000
Command :
An action symbol . . . . will be displayed showing the pretesting, programming and verifying of the

device. If no errors occur, the terminal displays sumcheck XXXX.
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Verify and Functionally Test Device
Before verifying and testing a programmed device from terminal control:
1. Place the system in the terminal mode (select E1 from the front panel).
2. Enter the family and pinout code, if prompted by the terminal.

NOTE

If options are desired such as performing a functional test, specifying the number of
passes, or choosing the verify modes, select options and parameters as needed before

proceeding.
Terminal
Procedure Key Sequence Terminal Display
1. Insert the device to be verified 3 Command : 3 - Uerify device
verified. Uerifying device ........

Sumcheck 0000
Command :

An action symbol . . . . will be displayed showing the verification function under way. Upon completion

the terminal will display sum-check XXXX of the device fuses.

5-8
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Enable Terminal Mode

With the programmer connected fo the programmer RS-232C port of the terminal, the terminal will
prompt you to enter family codes and pinout codes unless they have already been entered. The
terminal will then display the command menu.

Front Panel
Procedure Key Sequence Front Panel Display
1. Select the terminal mode. setect| | E 1 START 7

Display Command Menu

This command causes the PLDS to redisplay its command menu on the terminal, as shown in the
previous figure.

Terminal
Procedure Key Sequence Terminal Display
1. Display command menu on 0 See the following display.

screen.

Command : @ - Display menu

DATA | /0 CORP. - Programmable Logic Development System - 303A-U04
Copyright 1982, 1983, 1984

- GENERAL COMMANDS - - 1/0 COMMANDS -
@ - Display menu B - Receive JEDEC data
1 - Enter Family/pinout code C - Transmit JEDEC data
5 - Enter reject count option
6 - Enter verify option
7 - Enter security fuse option
8 - Enter functional test data
F - Configuration number
G - Select attributes

- DEVICE RELATED COMMANDS - - FUSE MAP COMMANDS -

2 - Load device A - Display fuse pattern
3 - Verify device D - Display fuse sumcheck
4 - Program device E - Edit fuse pattern

NOTE - Always transmit an "ESC" before removing adapter
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Family and Pinout Code

From the programmer front panel control, family and pinout code entry is part of device-related
operations (see the Getting Started section in this manual and refer to your programmer manual). This
procedure is for operation from the terminal.

NOTE
In the Family and Pinout Code list, find the code numbers corresponding fo the device
number for the manufacturer of the device. Notice that some devices, such as the
AmPAL22V10O, have two family/pinout codes. See the P/T adapter user notes for an
explanation of the difference.

Terminal
Procedure Key Sequence Terminal Display
1. Select the option that allows ] Command : 1 - Enter Family/pinout code
©you fo enter the family/pinout Family/pinout code 2224
code.
2. Accept, or if display is incorrect F F P P NA
key in the 4-digit family/pinout
code for the device you are
using.
NOTE

Space and backspace (CTRL H) may be used fo move the cursor back and forth.
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Set Reject Count Option

This command allows you to select the number of programming pulses applied to the device fuses
before the programmer rejects the device as unprogrammable. The default value of 0 selects the
manufacturer’s specified number of programming pulses while a value of 1 selects a single
programming pulse. Refer to the adapter User Notes for specific entries to select optional reject values.

NOTE
Altera, Cypress, and VTl devices are not supported by this option because of the type of
programming algorithms used. The design adapfers also do not provide this option.

Use the following procedure to select the reject count option from front panel mode.

Front Panel
Procedure Key Sequence Front Panel Display
1. Select the reject count option. seLecT| | E 5 START 00
2. Change the reject count option. 1 START o1 **

Use the following procedure to select the reject count option from terminal mode:

Terminal
Procedure Key Sequence Terminal Display
1. Select the rejecf count Opﬁon_ 5 X Command : S5 - Enter reject count option

Programming reject count options -
(X is the number entered)

@ - Default

1 - Optional

Enter option:@
Command :
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U.S. Sales Offices and Representatives
Direct Sales and Service Offices

Data 1/0 Corporation
10525 Willows Road N.E.
P.O. Box 97046
Redmond, WA 98073-9746
(206) 881-6444

Telex Dom. 15-2167,

Int’l. 4740166 DIO UI

NORTHWEST REGION

Data 1/0 Corporation
1700 Wyatt Drive
Suite 1

Santa Clara, CA 95054
(408) 727-0641

SOUTHWEST REGION

Data I/0 Corporation
2770 South Harbor Bivd.
Suite K

Santa Ana, CA 92704
(714) 662-1182 (Sales)
(714) 662-2498 (Service)
Telex 755870

EASTERN REGION

Data 1/0 Corporation
Nashua Road

Route 101A

Amherst, NH 03031
(603) 889-8511 (Sales)
(603) 889-8513 (Service)
Telex 943431

CENTRAL REGION

Data 1/0 Corporation
1810 N. Glenville Drive
Suite 108

Richardson, TX 75081
(214) 235-0044

Telex 792474

Representatives

ALASKA, WASHINGTON

(TRI-CITIES. VANCOUVER),

OREGON

Northwest Test and
Measurement

8196 Southwest Hall

Suite 217

Beaverton, OR 97005

(503) 646-9966
1-800-247-5700

Telex 910-467-8775

WESTERN WASHINGTON,
SPOKANE

Northwest Test and
Measurement

4020 148th Ave. N.E.
Suite F

Redmond, WA 98052
(206) 881-8857

ARKANSAS, LOUISIANA,
OKLAHOMA, TEXAS

TESTECH, inc.

1000 E. Campbell Road
Suite 108

Richardson, TX 75081
(214) 644-5010

4800 West 34th St.
Suite D-6
Houston, TX 77092
(713) 956-0837

1715 Capital of Texas Hwy S.
Suite 107

Austin, TX 78746

(512) 327-7033

OHIO

Electro Sales Associates
1635 Mardon Drive
Dayton, OH 45432

(513) 426-5551

26250 Euclid Avenue
Suite 331

Cleveland, OH 44132
(216) 261-5440

MICHIGAN

Electro Sales Associates
29200 Vassar Road

Suite 505

Livonia, Ml 48152

(313) 474-7320

9816 Portage Road
Portage, M| 49002
(616) 323-2416

PENNSYLVANIA, WEST
VIRGINIA, EASTERN KENTUCKY

Electro Sales Associates
3740 Mount Royal Blvd.
Allison Park, PA 15101
(412) 487-3801

UPSTATE NEW YORK

DB Associates, Inc.
7000 E. Genesee Street
Building D

Fayetteville, NY 13066
(315) 446-0220

KANSAS, NEBRASKA

Midtec Associates, Inc.
7702 Mize Road

DeSoto, KS 66018

(913) 441-6565

Telex 910-743-4129

MISSOURI

Midtec Associates, Inc.
8460 Lindbergh North
Suite 11

Florissant, MO 63031
(314) 837-5200

Addresses on this list subject to change without notice.

0321/784

FLORIDA

Pen Tech Associates
201 S.E. 15th Terrace
Suite K

Deerfield Beach, FL 33441
(305) 421-4989

1398 Semoran Blvd.
Suite 106
Casselberry, FL 32707
(305) 645-3444

GEORGIA, TENNESSEE

Pen Tech Associates
627 Cherokee Street
Suite 21

Marietta, GA 30060
(404) 424-1931

NORTHERN FLORIDA, ALABAMA,
TENNESSEE, MISSISSIPPI

Pen Tech Associates
3322 Memorial Pkwy. S.W.
Suite 36

Huntsville, AL 35801

(205) 881-9298

NORTH CAROLINA, SOUTH
CAROLINA

Pen Tech Associates
3709 Alliance Drive
Suite C

Greensboro, NC 27407
(919) 852-6000

MINNESOTA, NORTH DAKOTA,
SOUTH DAKOTA

Torkelson Associates
4940 Viking Drive
Minneapolis, MN 55435
(612) 835-2414

Telex 910-576-2740

NORTHERN ILLINOIS, IOWA,
INDIANA

Torkelson Associates

108 Wilmot Road, Suite 110
Deerfield, IL 60015

(312) 945-8700

Telex 910-992-1438

INDIANA, WESTERN KENTUCKY

Torkeison Associates
2346 S. Lynhurst
Room B101
indianapolis, IN 46241
(317) 244-7867

Telex 810-341-3141

WISCONSIN

Torkelson Associates
2840 N. Brookfield Road
Brookfield, Wi 563005
(414) 784-7736

ARIZONA, NEVADA

Zeus Electronics, Inc.
1428 E. Pierson Street
Phoenix, AZ 85014
(602) 263-6022
1-800-528-4512

Telex 910-951-1362

NEW MEXICO, EL PASO CO.,
TEXAS

Zeus Electronics, Inc.
8100 Mountain Road N.E.
Suite 111

Albuquerque, NM 87110
(505) 842-6633
1-800-528-4512

COLORADO, WYOMING

Zeus Electronics, Inc.
3333 Quebec Street
Suite 2950

Denver, CO 80207
(303) 321-4246
1-800-528-4512

UTAH, IDAHO, MONTANA

Zeus Electronics, Inc.
1849 W. North Temple
Suite B105

Salt Lake City, UT 84116
(801) 534-0500

(801) 534-0503

VIRGINIA, WASHINGTON D.C.

SCI-REP, Inc.
9512A Lee Highway
Fairfax, VA 22031
(703) 385-0600
Telex 710-833-0361

NEW JERSEY, EASTERN
PENNSYLVANIA

SCI-REP, Inc.

304 Cooper Center

Pennsauken, NJ 08109

(609) 662-5222

Telex 710-892-1297 SCI-REP PESN



