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SECTION 1
INTRODUCTION

1.1 OVERVIEW

The 303A-002 Monolithic Memories, Inc.
(MMI)/National programming/testing (P/T) adapter consists
of two zero-insertion force sockets with interface circuitry
and EPROM (erasable, programmable read-only memory)
mounted in a metal frame; see figure 1-1. The P/T adapter
is used with the Data /0 303A LogicPak™ to match
programming electronics to the specific device family you
are using. Any firmware unique to the MMI/National
programmable logic devices is resident in the EPROM on
the P/T adapter; all other necessary firmware is in the
LogicPak™ or the programmer.

Figure 1-1. 303A-002 MMI/National Programming/
Testing Adapter

This manual describes how to use the MMI/National
adapter. Subjects addressed in this manual and their
corresponding sections are listed in table 1-1. Use this table
as a quick reference point for the major sections.

In this manual, we will refer to the operationat
procedures for the 29A Universal Programmer; refer to your
programmer manual for System 19 and 100A key
sequences.

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

[

11

Table 1-1. Using the MMI/National Programming/
Testing Adapter Manual

SUBJECT SECTION
Applications 1.2
Installation procedures for P/T adapter 22
Basic operation instructions 3.0
System commands 35
Calibration 4.2
Measurement chart for DC calibration
tests 42
Error codes 4.2
Timing diagrams 4.2
Circuit description 5.0
Family and pinout codes Appendix A
Functional diagrams Appendix A
Data 1/0 Service Centers Back of
manual
Warranty information Back of
manual

indicates that the ESCAPE key on the terminal keyboard
should be pressed.

1.2 APPLICATIONS

Software tables resident within the P/T adapter store
values for programming variables, including pinouts, voitage
levels, and timing. When you choose the family and pinout
codes for a particular device, the programmer uses
information in these tables to assemble a specialized
programming routine in scratch RAM (random-access
memory). This allows high-speed operation with minimum
firmware. Families with more than one pin number series
(e.g., PAL® 20 and PAL® 24) have sockets to
accommodate each pin count.

The family code and pinout code table (table A-1,
appendix A) lists all the devices that can be programmed
and/or tested with this P/T adapter. Table A-1 also lists the
development aids as well as the family code and pin code
corresponding to each device. This table will be updated as
new devices are added. As Data I/0 increases the
capabilities of the LogicPak™ to program new devices,
firmware and/or hardware updates will be available for
existing adapters to add new devices to existing device
famifies. New adapters will also be added to accommodate
new device families. Contact Data I/0 for the latest revision
and any required firmware updates.

If a fuse pattern is generated on a host system, it must
use fuse numbers specified according to the logic diagrams
in this manual and transmitted to the programmer in the
JEDEC (Joint Electron Device Engineering Council) format
{see appendix A of the LogicPak™ manual). Data |/0 uses

© PAL is a registered trademark of Monolithic Memories, Inc.

10-715-0037 {303A-002)



the JEDEC Logic Device Translation Format (number JC-42,
1-81-62) 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.

NOTE

Before operating, see the JEDEC format
specifications limitations in the
LogicPak™ manual, appendix A,
section 3.0.

1.3 DEVICE-SPECIFIC INFORMATION

{Logic Fingerprint™ Test Limitations)

The pseudorandom nature of the input vectors
generated during the Logic Fingerprint™ test can cause
some devices in some programming circumstances to fail by
giving nonrepetitive results. THIS DOES NOT
NECESSARILY INDICATE A FAULTY DEVICE, but may be
an indication that the device is subject to Logic
Fingerprint™ test limitations. The device may still function
in the system for which it was designed. The error flag
indicating the Logic Fingerprint™ test failed is alerting you
that this programmed pattern may not function for all
possible input states.

Table 1-2 lists the devices and their Logic Fingerprint™
test limitations. Limitation 1 occurs when devices are
programmed so that nonregistered outputs are fed back to
product inputs, which results in an oscillation. This
condition is shown in the simplified example in figure 1-2.
The two nonregistered product outputs (pins 19 and 18) in
figure 1-2 feed back to the other product’s input. If input
pins 2 and 3 are both true {i.e., TTL “1”), the PAL will

Table 1-2. Logic Fingerprint™ Test Limitations for
MMI/National Programmable Logic Devices

Part Numbers

Logic Fingerprint™

Test Limitations

4ALIO.
PAL-10H8:

PAL-12H6®
PAL-12H4-
PAL-16H22
PAL-16C12
PAL-20C1e
PAL-10L8®
PAL-12L6»
PAL-14L4=
PAL-16L2¢
PAL-12L102
PAL-14L8»
PAL-16L6?
PAL-18L4»
PAL-20L2°
PAL-20L102
PAL-16L8?
PAL-16R8®
PAL-16R6=
PAL-16R42
PAL-20X10e
PAL-20X8®
PAL-20X42
PAL-16X4
PAL-16A4
PAL-20L8
PAL-20R8
PAL-20R6
PAL-20R4
PAL-16R4/A/-2/-4
PAL-16R6/A/-2/-4
PAL-16R8/A/-2/-4
PAL-16L8/A/-2/-4
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oscillate. This condition could exist for one product output
feeding back to its own input or numerous outputs feeding
back.

Limitation 2 occurs when a race condition is
programmed into the device. Because the inputs are
controlled, it is possible that the race condition will not be
critical in the circuit for which the device was designed. Due
to the random nature of the inputs during the Logic
Fingerprint™ test, the race condition couid appear and
cause unstable results. An RS latch is an example of this.
Figures 1-3 and 1-4 show the schematic, truth table,
Boolean equations, and fuse map. Suppose that A, B, and
C are at logic lows, 01 is at a logic high, and 02 is at a logic
low. Let B and C go to a logic high simultaneously. The
state of D will depend on how fast B and C can propagate
through the logic gates. The effect of B will arrive at D first,
forcing it low. At a time equal to the propagation delay of
the gates later, the effect of C will be seen at D, forcing it
back to a logic high. When D was at a logic low, the RS
latch changes state and is unaffected when D comes back
high. This causes the Logic Fingerprint™ test to read the
wrong values on the outputs, which in turn causes an
unstable result.

If the default starting vector of @ results in a test-sum
of FFFF FFFF, select a starting vector other than 0.

Limitation 3 occurs in registered parts only. When using
the Logic Fingerprint™ test, you must start from the same
state every time the test is performed. These registered
PALs, however, will not power up into the same state every
time the test is performed. If the Logic Fingerprint™ test
starts at a different point, it will produce unstable results.

To overcome this limitation, the registered outputs must be
put into a known state before executing the Logic
Fingerprint™ test. Two methods of doing this are:

1. Dedicate one input line as a preset or reset line for all
registered output. A starting vector can then be written
to set or clear all registered outputs.

-2. If no extra inputs are available to dedicate to a

preset/reset line or a known state of other than all ones
or all zeros is required, the setup must consist of one or
more vectors to force the outputs into the desired state.
If more than one is needed, the structured test must be
used to input the vectors rather than the starting seed
for the Logic Fingerprint™ test. (See LogicPak™
manual, section 1.4.3 and this manual, sections 3.5.7 and
3.5.8).

The VO3 version of the 303A-002 P/T adapter added a
feature which greatly improves Logic Fingerprint™
testing of MMI registered PAL®s. It contains a routine
which automatically presets the registers in the PAL prior to

2L - e

the Logic Fingerprint™ test. (See section 3.6 for more
information.}

NOTE

It is important that you recognize when
devices are programmed with these
limitations and realize that the Logic
Fingerprint™ test will reject them. These
devices can still be tested by using
structured test vectors.

01

RS TRUTH TABLE

»
»
2
8

- -0 0
—_. O -0
(- Y-
O -0 -

3 Remains unchanged

BOOLEAN EQUATIONS

01 = 02°R R=A_
01°s S = B*C

02 =
0@ = 01*B*CI
= 01*[B+C)
= (01*B)+(01°C)]

5]

&l

Figure 1-3. Example of Limitation 2 With Truth Table and Boolean Equations
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1.4 SPECIFICATIONS

The P/T adapter receives its power from the
LogicPak™ and the programmer power supplies.
Programming waveforms are generated from programmer
supplies using the digital-to-analog converters (DAC)
controlled by the programmer’s microprocessor. The
controlling firmware is located both on a circuit board in the
LogicPak™ and in the P/T adapters. The physical and
environmental specifications of the P/T adapter are:

¢ altitude (operating): sea level to 3 km (10,000 ft)

* humidity (operating): 90% maximum (noncondensing)
¢ humidity (storage): 95% maximum (noncondensing)

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

¢ temperature (storage): —40 to 70°C { —40 to 158°F)

* weight: .255 kg (9 oz)

¢ dimensions: 16.6 x 12.3 x 2.1 cm (6.54 x 4.84 x .81 in.)

1.5 FIELD APPLICATIONS SUPPORT

Data 1/0 has field applications engineers throughout
the world. They can provide additional information about
interfacing Data |/0 products with other systems and
answer questions about your equipment.

These engineers are located within the United States at
the addresses listed in the back of this manual. For
international applications support, contact your nearest
Data 1/0 representative. \

1-5

1.6 WARRANTY

The 303A-002 P/T adapter is warranted against defects
in materials and workmanship. The warranty period of 90
days begins when you receive the equipment; the warranty
card inside the back cover of this manual explains the length
and conditions of the warranty. For warranty service,
contact your nearest Data I/0 Service Center.

1.7 SERVICE

Data 1/0 maintains service centers throughout the
world, each staffed with factory-trained technicians to
provide prompt, quality service. A list of all service centers
is located in the back of this manual.

1.8 ORDERING

To place an order for equipment, contact your Data 1/0
sales representative. Orders for shipment must include:

® a description of the equipment (see the latest Data /0
price list or contact your sales representative for
equipment and part numbers)

¢ purchase order number

® desired method of shipment

® quantity of each item ordered

* shipping and billing address of the firm, including ZIP
code

* name of person ordering the equipment

10-715-0037 (303A-002)



SECTION 2

INSTALLATION

2.1 INSPECTION

The P/T adapter was thoroughly tested and inspected
before shipment and was carefully packaged to prevent
shipping damage. Inspect your adapter to ensure that no
damage occurred during shipment. If you notice any
damage, file a claim with the carrier and notify Data 1/0.

2.2 ADAPTER INSTALLATION
To insert the P/T adapter into the LogicPak™:

1. Check to make sure a device is not in a socket. If a
device is in a socket, remove it as described in
section 3.4.3.

2. Align the guide pins on the underside of the adapter with
the guide pin holes on the LogicPak™ (see figure 2-1).

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
{see figure 2-1).

2.3 ADAPTER REMOVAL

CAUTION

BEFORE REMOVING THE ADAPTER,
press ESC from the terminal, or, from
the programmer front panel, press the
KEYBOARD key {on the System 19) or
the VERIFY key (on the 100A or 29A).
Because the processor in the
programmer executes firmware
resident in the adapter, these
precautions must be taken before
removing the adapter from the
LogicPak™ to prevent a program
interrupt or loss of RAM data.

GUIDE
PIN
HOLES

CONNECTOR
RECEPTACLE

LOGICPAK™

HANDLE

HANDLE

CONNECTOR
PINS

Figure 2-1. Adapter Installation

2-1
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To remove the adapter:

1. Ensure that the programmer has completed the current
operation.

2. Ensure that a device is not in a socket.

3. While holding down the LogicPak™, grasp the adapter
handle and gently remove the adapter.

2.4 REPACKING FOR SHIPMENT

If the adapter is to be shipped to Data 1/0 for service
or repair, attach a tag to it describing the work required and

22

identifying the owner. In correspondence, identify the unit
by part number, revision level, and the name of the unit. If
the original shipping container is to be used, place the
adapter in the container with the appropriate packing
materials, and seal the container with strong tape. If
another 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. Mark the
container “DELICATE INSTRUMENT” or “FRAGILE."”

10-715-0037 {303A-002)



SECTION 3
OPERATION

3.1 OVERVIEW

The 303A-002 P/T adapter enables you to program and
functionally test the devices listed in table A-1 of appendix A.
These logic devices are arrays of gates and flip-flops joined
by matrices of fusible links. The devices can be programmed
by blowing selected fuses in the matrices, which leaves the
remaining intact connections to perform the desired logic
functions.

The fuse pattern necessary to program a device should
have already been developed using a Data 1/0 LogicPak™
and a design adapter or a host computer system; if you
have not developed your fuse pattern, consult the
LogicPak™ manual and design adapter manual to develop
your data before proceeding. However, if you have entered
your data in Boolean equations or function tables (truth
tables), they must be translated into a fuse pattern before
you can begin programming. (Don’t turn the power off; if
you do, you will lose all your data.) If you have not used a
design adapter, the fuse pattern must be loaded from: 1} a
master device, 2) the serial port, or 3) manually from a
programmer or terminal keyboard.

An alternate method of specifying the fuse pattern is to
manually enter the fuse number and state for every fuse in
the device. Each P/T adapter manual contains logic
diagrams for the devices in its repertoire. These are the
same as those in the device manufacturers’ data books, but
the fuse numbers have been added. Although tedious, fuse
numbers and states can be entered manually into the
programmer’s data RAM from the programmer’s keyboard
or from a terminal. This method usually will be used only for
editing fuse data because it is a long process with room for
error.

With a P/T adapter, fuse data can be entered into the
programmer’s RAM by loading from a master device shown
in figure 3-1. Blank devices can then be programmed using

31

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 with its security fuse programmed cannot be used as
a master because its fuses cannot be read.

BATA 1.0 COPPORPATIMN Fi RS ~PROGPRMMING  TESTING MEAFTER

BISPLAY MEML

ENTER FAMILY PIN CORE
LORP PEVICE

YERIFY BEVICE

PRDGRAM PEVICE

ENTER PEJECT COUNT DPTION
ENTER VEFIFY DPTION

ENTEP LRST FUSE DPTION
ENTER FUNCTIONAL TEST PATA
BISPLAY FUSE PATTEPN
PECEIVE FUSE PATH
TRANSMIT FUSE BATA
DISPLAY FUSE SUMCHECK
ENTER PECIMAL FUSE BRTR

COPYRIGHT 1agmg

MIDIDDONDAP W=
L A A A A B B B ]

<ESE> -~ REFORE REMDOVING FMEAFTER
COMMANE =

Figure 3-1. Function Menu

Programming is controlled either from the programmer
keyboard or from a terminal. Firmware in the P/T adapter
automatically tests the device's position in the socket,
ensures that the device is blank, and looks for illegal bits;
figure 3-2 defines the overall fuse programming sequence.
Programming begins when these automatic checks are
completed and determined acceptable.

After the device has been programmed, it is
automatically verified and tested according to options you
select.

10-715-0037 (303A-002)
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In addition to enabling you to program and test 3.2 POWER UP
devices, the P/T adapter also enables you to view data, NOTE
change them, and/or enter test parameters. These optional
steps are listed in Table 3-1. The functions of the P/T
adapter are described in table 3-1 and section 3-5. Sections . g ;
1 and 3 of the LogicPak™ manual also describe these Is turned on, you will hear a beep until

o TH e
functions. Logic diagrams with decimal fuse numbers are in the LogicPak™ is installed.
appendix A. When power is applied, the programmer

will perform an automatic self-test
routine. When the self-test routine is
complete, the programmer will signal its
readiness; see your programmer manual.

#f the LogicPak™ with adapter is not
installed in the programmer before power

Table 3-1. PLDS System Command Summary

FROM
MODULE OR | COMMAND FRONT VIA COMMAND SEE
ADAPTER TYPE PANEL TERMINAL DESCRIPTION SECTION
LogicPak™ - 0 Display menu 352
{with any E1 - Enable terminal mode 3.5.1
adapter) - 1 Enter family and pinout codes 3.5.3
E5 5 Set reject count 354
E6 6 Select verify option 355
E7 7 Select security fuse option 3.5.6
E8 8 Set number of Logic Fingerprint™ test cycles 35.7
ES 8 Enter starting vector and test-sum 358
-- 8 Enter structured test vectors 359
EA A Display fuse pattern 3.5.10
EB B Receive fuse data 351
EC C Transmit fuse data 3.5.12
ED D Display sum-check of fuse data 3.5.13
EE E Enter fuse data by fuse number 3.5.14
EF - Display configuration number ‘ 3.5.15
- ESC Before removing adapter 3.5.16
*Except with PALASM adapter.
PALASM Development -- 0 Display menu Refer to
Design -- 1 Enter family and pinout codes PALASM
Adapter E2 2 Receive source equations Design
E3 3 Transmit source equations Adapter
E4 4 Translate source equations Manual
EOQ 5 Simulate source equations
E5 -- Set reject count
Edit -- 9 Edit mode (all commands listed below)
-- B Display line 1
- o Replace text
-- D Delete text
-- E Display to end
-- I Insert/enter text
- K Delete current line
-- L Display 24 lines
-- M Display commands
-- U Display previous line
- (space bar) Move cursor/prompt right
- {RUB/DEL) Move cursor/prompt left and delete during insert
mode
- CTRL H/
(back space) Move cursor/prompt left
-- CTRL M/
(carriage return) Display next line
- CTRL P Purge all text
- CTRLZ Exit editor/exit “C’' or “'I’” modes of editor
-- ESC Before removing adapter
NOTE: ESC (escape) retumns control to programmer front panel.
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Table 3-1. (Con't.)

FROM
MODULE OR | COMMAND | FRONT VIA COMMAND SEE
ADAPTER IYPE PANEL TERMINAL DESCRIPTION SECTION
H&L Development -- (] Display menu Refer to
Design - 1 Enter family and pinout codes H&L Design
Adapter E2 2 Receive data (IFL format)b Adapter
E3 3 Transmit data (IFL format) Manual
Edit -- 4 Edit mode
-- G Enter gate number
- P Enter product term number
- T Enter transition term number
-- v Move cursor forward
- \% Move cursor backward
-- F Display next term
- R Display last term
- N Enter next field
-- 1 Insert term
- D Delete term
- [ Clear term
-- X Deactivate term
- E Display edit sub-menu
- 0) Exit edit mode
- 1 Return to edit mode
-- (2) Serial input (receive IFL format)b
-- {(3) Serial output (transmit IFL format)
-- (4) List low-order terms
- {5) List high-order terms
- 6) Compress terms
-- CTRL Z Exit edit mode
- ESC Before removing adapter
bintegrated fuse logic, Signetics ASCII
All P/T Device -- 1 Enter family and pinout codes 3.4.1
Adapters Load 2 Load fuse data from device to RAM 3.4.3
Verify 3 Verify fuse data and perform functional test 3.45
Program 4 Program device with RAM data 3.44
NOTE: ESC (escape) returns control to programmer front panel,
To turn the programmer on:
1. Check to make sure a device is not in a socket. If a
device is in a socket, lift up the lever (on the upper left
of the socket; see section 3.4.2), then gently lift the
device out of the socket.
2. Plug the AC power cord into the power outlet.
3. Flip the power switch up to the ON position; see
figure 3-3.
POWER CORD ON
CONNECTOR
OFF
POWER
SWITCH

Figure 3-3. Programmer Power Switch Location
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3.3 POWER DOWN

CAUTION

Do not turn the power off while the
programmer is doing an operation or
when a device is in a socket; voltage
transients may damage the device.

To turn the programmer power off:

1. Check to make sure the programmer is not in an
operation process. If it is, wait until the operation is
complete.

2. Check to make sure a device is not in a socket. If a
device is in a socket, remove it as described in
section 3.4.3.

3. Flip the power switch down to the OFF position
(figure 3-3).

3.4 BASIC DATA TRANSFER OPERATIONS
The basic operations that can be accomplished with the
LogicPak™ and 29A Universal Programmer are:

® develop data

* load RAM with master device data (described in
section 3.4.4)

¢ program a device with RAM data (described in
section 3.4.5)

* verify RAM data against the device data (described in
section 3.4.6)

* functionally test device (described in sections 3.5.7
through 3.5.9)

The following sections describe device-related
operations with the PLDS using a P/T adapter. Most setup
procedures specify that you enter the family and pinout
codes. Data I/0 recommends that you develop the habit of
entering these codes when prompted by the equipment.
However, if you are using a design adapter, you will be able
to perform nondevice-related operations without entering
the family and pinout codes.

If the programmer has been used to program PROMs,
or for some other reason contains data in RAM, this could
adversely affect the fuse pattern developed for logic devices
or could inadvertently set option parameters. Therefore,
execute the ““clear RAM” select function (see programmer
manual), or switch off the programmer to clear RAM before
beginning operations with the PLDS.

All data transfer or verification operations occur
between the programmer’s internal RAM and the device or
between the RAM and serial port in your programmer.
Because the operation procedure to transfer data via a serial
port varies among programmers, this manual describes only
data transfer using the 29A. For other programmers, refer to
the specific operation manual.

NOTE

An adapter must be installed in the
LogicPak™ before any of these
operations can be performed (see
section 2.2).

During copy and verify operations, ADDR
and SIZE appear in the 29A prompts.
These correspond to starting address and
block size, respectively. These block limits
must remain in the default state for logic
device programming. An error code (see
section 4, table 4-2) will be displayed if
these limits are aftered. For more detail on
these parameters, see your programmer
manual.

3.4.1 FAMILY CODE AND PINOUT CODE SELECTION

Any device that can be programmed with the
LogicPak™ is specified by a unique combination of a two-
digit family code and a two-digit pinout code; these codes
are provided in each adapter manual. Once the codes are
entered for a particular device, the LogicPak™ remains set
up for any operation with that device until you enter new
codes. If invalid family and pinout codes are entered, a beep
will sound. In remote control operation,

(PROG PRK ERR 33 )

will be displayed, and the operation will be stopped when a

device operation is attempted.

To select the family and pinout codes:

1. Locate the manufacturer and part number stamped on
the device.

2. Go to the family and pinout code table, table A-1 in
appendix A, and find the manufacturer's name.

3. Go to the column entitied ’Device Part Number”’ and
find the number corresponding to the number on the
device.

4. Go to the column labeled ““Family Code” and “’Pinout
Code” to find the code numbers corresponding to the
device number for the manufacturer of the device.

5. Enter the family code and pinout code you selected from
this table when prompted by the programmer or
terminal. An LED (light emitting diode) will light above
one of the sockets on the adapter.

3.4.2 DEVICE INSERTION

Once you have entered the appropriate family and
pinout codes, the LogicPak™ is ready to accept a device in
the socket below the lighted LED.
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A good electrical connection between the device and
the socket is essential. To ensure a good connection:
1. Check to make sure the programmer is not doing an
operation. If it is, wait until the cperation is complete.
2. Lift the lever on the upper-left side of the socket below
the lighted LED; see figure 3-4. The lever will stay in the
upright position.
3. Gently set the device in the socket below the lighted
LED. Make sure pin 1 of the device is aligned with pin 1
of the socket (upper-left corner); see figure 3-4.

4. Push the lever down to lock the device in the socket.

UNLOCKED

PIN 1 LOCKED

Figure 3-4. Device Installation

3.4.3 DEVICE REMOVAL
To remove a device:

1. Check to make sure the programmer is not doing an
operation. If it is, wait until the operation is complete,

2. Lift the lever on the ieft side of the socket: see
figure 3-4. The lever will remain in the upright position.

3. Lift the device out of the socket; the LED will remain
illuminated.

3.4.4 LOAD RAM WITH MASTER DEVICE DATA

To load the 29A RAM with data from a master device
with control from programmer front panel, follow the steps
given below.

NOTE

K options are desired (see section 3.5),
select options and parameters as needed

before proceeding.
= [=
1. to select the mode.
29A Displays

(EOPY DRTA FROM )

2. % oewice|| 1O select the source of the data.

29A Displays
(DEv . ADDR/GIZE TO)

ADDRY/SIZE pertains to block limit parameters. These
are PROM-related and are not to be used with logic
devices. Leave defaults in effect.

3. % -

29A Displays

(EC DEV: RAM.AILIR )

29A Displays

(FRM.23 PIN 20 )

to select the destination for
the data.

5. Enter the family code and pinout code (see
section 3.4.1).

NOTE
The appropriate socket LED will light.

6. Insert the master device into the appropriate P/T adapter
socket. {See section 3.4.2.)

ey T

29A Displays

A TR T RV ALY
(AN ANAY l‘)

NOTE

XXXX is the sum-check of the device
fuses.
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8. Remove the master device from the LogicPak™ (see 3.45 PROGRAM DEVICE WITH RAM DATA
section 3.4.3).

To load the 29A with data from a master device from NOTE
the terminal control mode, follow the steps given below. ¥f options are desired (see section 3.5),
1. Place the system in terminal mode; see section 3.5.1. select options and parameters as needed
bef eeding.
2. Enter the family pinout code, if prompted by the efore proceeaing
terminal.

When programming a device, the system performs
illegal bit tests and blank checks at nominal V.

. .NOTE . To program a blank device with the data in the 29A
If options are desired (see section 3.5), RAM with control from the programmer front panel, follow
select options and parameters as needed the steps given below.
before proceeding.
29A Displays
3 2
(f- ™ .4 'n ~ ‘,P' ~ o p— .H P )
LLSI"’: UMM RO
Terminal Displays
2. - RAM
L
ga'mmw; K :.rgﬁr':‘:l%vlcs
s SETLRN SIS
XXXX 29A Displays

(RAM.RIIR/SIZE 71O

29A Displays

(E0 RAM: DEVARDIR )

4. ==
RETURN

29A Displays
There will be a short delay while the load operation is
occurring. After the load operation is complete, the
terminal wil display XXXX. (FAM.28 PIN B8 )
NOTE
XXXX is the sum-check of the device

fuses.
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5. Enter the family code and pinout code (see
section 3.4.1) if necessary.

6. Insert the blank device into the adapter socket
{section 3.4.2),

29A Displays

™M |20
=
ouiee | B L
M
o
|
M
El

" JEVICE D)

(PRG_DONE @1 k)

—— | ———————

sequence numbera——-T L sum-check

increments by 1 for each device programmed.

8. Remove the device from the adapter socket (see
section 3.4.3).
To program a device with 20A RAM data from the

terminal control mode:

1. Place the system in the terminal mode; see section 3.5.1.

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

A

NOTE
If options are desired (see section 3.5/,
select options and parameters as needed
before proceeding.

Terminal Displays

. A

IOMMEND = 3 SRISEFAM DEVICE
BUIH SETUSN TI SEO38EM

XXXX

IOMMAND =

.

4. RETURN

There will be a short delay after pressing RETURN.
This is when the programmer is pretesting,
programming, verifying, and functionally testing the
device. If no errors occur, the terminal displays XXXX.

NOTE

XXXX is the sum-check of the device
fuses.

3.4.6 VERIFY AND FUNCTIONALLY TEST DEVICE
To verify and functionally test a device from 29A front
panei controi follow the steps given beiow:
NOTE

If options are desired (see section 3.5),
select options and parameters as needed

before proceeding.

The verify routine compares the device data to RAM
data and performs functional testing if this option is

selected.

1 . '% VERIFY

29A Displays

(VERIFY DRTR FROM
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29A Displays

(BEV . ADIR/GIZE 1O

3. — RAM
I

29A Displays

(VE _DEV:RRM.ATIR )

29A Displays
(FAM.82 PIN 22 )

5. Enter the family code and pinout code (see
section 3.4.1) if necessary.

. Insert the device to be verified and/or tested into the
LogicPak™ (see section 3.4.2).

29A Displays

(VERIFY JEVICE )
n
U

L3

(=]

(’E_BEV BONE XXxX)
NOTE
XXXX is the sum-check.

8. Remove the master device from the adapter socket (see
section 3.4.3).
To verify and test a device from terminal control, follow
the steps given below.
1. Place the system in the terminal mode; see section 3.5.1.
2. Enter the family and pinout codes, if prompted by the
terminal.

NOTE

¥ options are desired (see section 3.5),
select options and parameters as needed
before proceeding.

Terminal Displays

There will be a short delay after pressing 3. This is
when the programmer is verifying and functional testing the
device. If no errors occur, the terminal displays XXXX.

NOTE

XXXX is the sum-check of the device
fuses.

3.5 SYSTEM COMMANDS

In addition to the copy (load or program), verify, edit,
and select functions described in the Operation Section of
your programmer manual, the LogicPak™ offers numerous
system commands that allow you to manipulate data and
set parameters. System commands are accessed by entering
a two-character select code from the programmer front
panel or a one-character menu code from the terminal.
Some commands will prompt for a data entry. The
operational overview (figure 3-5) will help you develop data
and program a device using the system commands and
programmer operations. Table 3-1 lists the select codes for
Data 1/0 programmers to enter system commands from the
programmer front panel or from a terminal in terminal
mode.
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INSTALL LOGICPAK™
IN PROGRAMMER
(SECTION 2.2}

e

| wNOT DESIGN !
ADAFTER
1 USED SOFTWARE USED l
DEVELOPMENT
l AIDS x
’ |
! INSTALL
| bt i
ADAPTER DESIGN ADAFTER
(SECTION 2.2) I
i INSTALL
P/IT |
I R
{SECTION 2.2) I
I ENTER ENTER SOURCE
FAMILY & EQUATIONS SERIAL /0
PINOUT CODES I OR oR
' (SECTION 351 HEL TABLES TERMINAL
LOAD DATA |
I VIA PROGRAMMER
AT I
l (SECTION 35.11)
ENTER NUMBER OF
l CYCLES. START L_ — — "t
VECTOR. SIGNATURE? j TABLES HEL
UIF USED: SECTION + s TABLES
I 357AND 358 l EQUATIONS
SELECT ?
l OPTIONS
ISECTION 3.5) I
I I EQUATIONS
MASTER
DEVICE FUSE DATA i
! SOURCE? | | TRANSLATE
SOURCE EQUATIONS
l PROGRAM EVALUATE DEVICE. I INTO PROGRAMMING
DEVICE THEN LOAD TO DATA
I (SECTION 3.5} LEARN TEST-SUM l
KEYBOARD
I MANUALLY l SIMULATE
i LOAD DATA ' SOURCE
FROM KEYBOARD EQUATIONS
{SECTION 3.5. VERIFY AND
l CTION 3.5.4) AL ] l (IF NECESSARY)
i {AUTOMATIC)
i — |
I LOAD I
MASTER ENTER TESTING
l DEVICE INFORMATION
{SECTION 3.9) \IF DESIRED)
I FIRST YES l
DEVICE
I I REPLACE
DESIGN
No ADAPTER
I I WITH P/T ADAPTER
l END l
- 4

Logic Fingerprint™ test signature
may also be derived from the

master device.

= Operations possible
with P/T adapter
installed

Figure 3-5. Operational Overview Flowchart
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NOTE

The sequence explanations assume no
operating errors. If these occur, the
programmer signals audibly (except in
remote control) and displays a two-digit
error code. It also beeps once when an
incorrect key is pressed. Error codes are
explained in section 4.1 (table 4-2) and in
your programmer rmanual. Some errors
will return you to the programmer front
panel control.

3.5.1 ENABLE TERMINAL MODE

SELECT START

=

Select code E1 transfers contro! of the PLDS to the
terminal. After control is transferred, the 29A will display
ymbol. Thi allows you to access
data development and remote operations resident in the
design adapters and remote operations using the P/T
adapters. '

The terminal will prompt you to enter a family pinout

Pore ss anr-TeTel

Qn!‘,‘ fte action Commana

code unless one has been entered. The terminal will display:

FAMILY PIN CODE Do

If desired, enter the family and pinout codes: see
section 3.4.1. Once the codes have been entered, the
terminal will display the command menu: see section 3.5.2.
Bypass the entry of these codes by pressing RETURN.

31

3.5.2 DISPLAY COMMAND MENU

This command causes the PLDS to display its
command menu on the terminai, as shown below:

IOF L EIANT 1z

DATA 1 3 I3FOSATIZN  SLDI-BD3RaMmMING TESTI43 S09c1CR

MTER FUNITIONGL TEIT [aT3
- DIZSLAY FUTE ESTTERN

- SECEIVE DAT

- TEANIMIT

DaTS
DIZELSAY Tt TUMIHE
ENTSR DECIMAL SUTE paTy I

£I7 - BEFOFE SEMOVING A0SETER

TDMMEML = _

3.5.3 FAMILY CODE AND PINOUT CODE

From the 29A front panel control, family and pinout
code entry is part of a device-related operation; see sections
3.4.1and 3.4.4.

Terminal Displays

COMMEND = 1 ENTER FAMILY PIN SODE

SAMILY SIN JQDE anion
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Enter the family and pinout codes. See section 3.4.1 for
more detail.

3.5.4 SET REJECT COUNT OPTION

This command allows vou to select the number of
programming pulses applied to the device fuses before the
programmer rejects the device as unprogrammable. The
default value of 00 selects the manufacturer’s specified
number of programming pulses. Refer to the timing
diagrams for specific entries to select optional reject values
for single-pulse, military, etc., programming specifications.

.% SELECT E | 5 START

29A Displays

C ik )

To change the reject count to an optional value, enter
the code number (X) specified in the timing diagram.

29A Displays

( ax 13

5 (X)

Terminal Displays

COMMEND = S ENTER ®EJSCT COUNT JFTION
ENTER CROGRAM SEIECT IDUNT JFTION:

3.5.5 SELECT VERIFY OPTION

Three options are available for selecting verify and
functional test routines. These routines are described in
detail in section 3.4.6.

Options available are:

OPTIONS DESCRIPTION

Default option. Perform fuse verify, followed

0 by structured test (if test vectors are present
in RAM), and Logic Fingerprint™ test (if one
or more Logic Fingerprint™ test cycles are
selected), in that order.
Perform fuse verify only.

1
Perform structured test and Logic

2 Fingerprint™ test only, in that order. Does
not perform fuse verify.

Option 0 (default) is the option used in normal
operation. Option 1 checks the programming of the device
fuses without checking its functionality. Use option 2 to
functionally test devices with the security fuse blown. In
addition, option 2 can be used to learn the Logic
Fingerprint™ test-sum of a device with the security fuses
blown. Fuse data in RAM will be cleared during this
operation. Programming cannot occur with option 2
selected.

Test options must be entered from the programmer’s
keyboard or a terminal. The option will remain in effect until
it is changed or until the unit is powered down. To reselect
the default, key in option @.

29A Displays
( 2 )

For example, to select functional test only:

29A Displays
( oz )
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L

Terminal Displays

I0MMAND = < ENTER CERISY JSTION

SHTER T2 YERIFY IFTIDN:2

3.5.6 SELECT SECURITY FUSE OPTION

Some logic devices are equipped with protective fuses
called security fuses. Once the security fuses are
programmed, the fuse states in the logic array cannot be
copied. Programming the security fuses makes it very
difficult to pirate a device design.

The PLDS security fuse programming feature is a fail-
safe function. You can either enable programming of the
security fuse at all times, only allow programming when
security fuse data are downloaded to the PLDS via the serial
port, or disable programming completely, whether security
fuse data are downloaded or not.

When the security fuse has been blown, a Logic
Fingerprint™ test and structured test can still be performed,
but a fuse verify operation is not possible. See
section 3.5.5. When programming the security fuse on MM
Registered PAL® s, be aware that the device registers will
auto-preset to a different state after the security fuse is
blown. This will result in a different Logic Fingerprint™ test
sum than the one “learned” from a master device with the
security fuse intact. (Refer to section 3.6 for more
information.)

To enable programming of security fuses two
conditions must be met: 1) the security fuse state in the
programmer RAM must be 1 (or true), and 2) security fuse
programming must be enabled. Once the security fuse
option is selected, it will remain in effect until changed or
until the programmer is turned off.

When security fuse data are entered into RAM
manually or in the JEDEC ASCll-logic format, data in the G
field indicate the state of the security fuse. The G field does
not affect the enable state of the security fuse option; the

313

enable state must be entered separately. This can be done
before or after loading JEDEC ASCll-logic format data.

Security fuse states cannot be loaded from a master
device.

CAUTION

Once the security fuse is
programmed, you can no longer verify
the state of any fuse in the device.
The process cannot be reversed:;
therefore, be certain that you want to
program the security fuse before you
activate this function.

CAUTION

Do not attempt to program the device
after the security fuse has been bliown
or the device will be damaged.

Security fuse select-code options are:

OPTION DESCRIPTION
Default option. Disable programming and set
0 the security fuse state in RAM to 0.
Disable programming, and set security fuse
1 state in RAM to 1 (true).
Enable programming, and set security fuse
2 state in RAM to 0. (Data downloaded in the
JEDEC format can change the security fuse
state to 1.)
Enable programming, and set security fuse
3 state in RAM to 1. (Data downioaded in the
JEDEC format can change the security fuse
bit back to 0.)
% seLeCT E 7 START
29A Displays
A
@ 80 B

For example, to enable security fuse programming and
set security fuse state in RAM to 1 (option 3):

kK
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Terminal Displays

/////j;;ﬂiwb = T EMTER _JIT Ful JETIONM

IMTES LHIT SUlE D3TIDNMiZ

3.5.7 SET NUMBER OF LOGIC FINGERPRINT™
TEST CYCLES

This command allows you to select the number of test
cycles that are performed during the Logic Fingerprint™
test. See section 1.4.3 of the LogicPak™ manual for a full
description of this test. The default value is 88, which
disables the Logic Fingerprint™ test.

E SELECT E 8 START

29A Displays

AR
[ Uy
For example, to enable one cycle of testing,

S [ ] 1 START

( a1 T

[ﬂ] and enter the number of
4] cycies desired.

Terminal Displays

~

IOMMEND = 3 SHTER SUMITIOWAL TEIT LAT&

IVILED T8 FINIEGERINT: iif

3.5.8 ENTER LOGIC FINGERPRINT™ TEST
STARTING VECTOR

This command enables you to view or enter the starting
test vector and resulting test-sum for the Logic
Fingerprint™ test.

For this example we will use an arbitrary starting vector
for a 20-pin device of:

Ground Vee
(Pin 1) (Pin 10) (Pin 20}
\10000000%0000%1111/
NOTE

A “1” represents a high; a “@" represents
a low to be applied to a particular device
pin.

Values entered for ground and Vg are included and
affect the test-sum, but have no effect on the device under
test. Values entered for dedicated clock and output-enable
pins on registered parts must be entered as either @ or 1.
However, they have no effect on the device under test.

Terminal mode allows the starting vector to be entered
bit-by-bit after entering the number of cycles for the Logic
Fingerprint™ test. For programmer front panel operation,
the vector must be represented by hexadecimal numbers as
shown on the following page.

34
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Terminal Displays

COMMAND = 3 INTER FUNITIONSL TEIT [&TH

CVELED EOF FINSERPEINT: i

10000000000000001111 Starting vector
haadia el andi (binary)
1YY Yy ~
8 0 (hexadecimal)
T ——
F&O Starting vector
8000 (hexadecimal)

The unused portion of the 32-bit vector is assumed to
be zeroes and must be included in the hexadecimal vector
entry.

For example:

3 sELECT E 9 sTARY

29A Displays

(2882 B1 )
NOTE

The eight-character starting vector is
entered into the programmer in two fields.
81 identifies the first field.

To enter the first four hexadecimal digits,

— [ []

(]

3-15

29A Displays
8 A
oy

29A Displays

(AMAMArA
(8222

-

START

5/

B2 represents the second field.

Enter the remaining hexadecimal digit by pressing

)

The zeroes are ignored, but are needed to correctly
position the “F.”

Assume that this vector, when applied to a logic
device, gives the following test-sum in hexadecimal:

8F66FDAF

The E1 field represents the first four characters of the
test-sum. These can be viewed or entered at this time.

—

29A Displays

(BFGE E 1

Enter the first four
characters of the
test-sum.

START

-

To view or enter the next four characters (E2 field)

29A Displays

(FIAF E2

Enter the next four
characters.
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3.5.10 DISPLAY FUSE PATTERN

This command outputs the fuse pattern in the
programmer data RAM to the serial port of the programmer.
The fuse states are a series of 1s and 0s representing
Terminal Displays whether a fuse is blown (1) or left intact (@). Each fuse can

be identified by a decimal number (figure 3-6). The fuse
states are arranged in a matrix that corresponds to the logic
diagram of the device. This is useful for transferring a fuse
pattern to a logic diagram for documenting a device fuse
SOMMEND = 3 ENTE® FUNCTIOMAL TEIT DSTS pattern. See figures 3-6 and 3-7.
£ I T35 FINGERPRINT: o1

FINIERFRINT JTARTING YEITI®: LOOOOmoamanann11]1
FINSERFRINT: ZFccFDAF

RETURN

INCREMENT

DMmseel = s Bl CFUR. [EOCF ERTTERN

1 in

1111113111 111
e e o
Yikteon
o
1113
Do e
FYIICIIIIT 1111301005 11
PI1II1mT 1311318100 1108
TII1I1I10E amIwIl133r 2111
B O S
1111113111 1111911ml] 3113
1111311013 1130 3emtlt 1111
11111111311 100
TO1N13I3EIET 1100
1

V

LINE
NUMBER

1111131330 1118

Line Number - increment =
Fuse Number

3.5.9 ENTER STRUCTURED TEST VECTORS b et

1 = open
After the Logic Fingerprint™ test parameters are
entered, the terminal entry of structured test vectors can "
P Figure 3-6. F ¢
begin. Structured test vectors cannot be entered from the 9 6. Fuse Pattern
programmer front panel. {See section 1.4.3 and appendix A
for a detailed explanation of structured tests.)

This example shows entry of the following structured E SELECT E A START
test vector from a terminal:

Ground vce M
(Pin 1) {Pin 10) {Pin 20) i A
\%191919‘.!"‘.““ '-"ﬂ‘"“/

3.5.11 RECEIVE FUSE DATA

This command prepares the programmer to receive fuse
data from a peripheral via the programmer serial port in the
JEDEC standard ASCli-logic format {LogicPak™ manual,
appendix A).

COMMAID = X ENTER SUNCTIONAL TEZT DSTH

IYOLED FOT FINGEFERINT: 0]
TINGERPRINT ITARTING VECTOS:

3-16
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+= 0 {INTACT) —+= 1{OPEN) [® = ROW INTACT
INPUTS (0-31)
0

[] 2 Increment Number

~ 0

c I}
DI__w__‘- q 1" A

Line Number

o 10 20

2 18 8
48

7

QRN

Fuse Number 98

Example: Line Number + Increment Number

Fuse No. 98 = +2

Figure 3-7. Logic Diagram

Terminal Displays 3.5.12 TRANSMIT FUSE DATA

This command prepares the programmer to output fuse
data via the serial port in the JEDEC ASCll-logic format
(appendix A). See figure 3-8.

IOMMAND = E SELEIVE FUIE DATH

E seLECY E C STARY

; c

3.5.13 DISPLAY SUM-CHECK OF FUSE DATA

This command displays the sum-check of the fuse
states in the programmer data RAM (the C field in the
JEDEC format). The sum-check should match one from a
previously programmed device that is known-good.
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Figure 3-8. Sample Printout of JEDEC Format

% SELECT E D STARY

29A Displays
—
(s X%
NOTE
XXXX is the fuse array sum-check of the
device.

Terminal Displays

-

IOMMAND = D DIZELAY SUZE DUMIHEDE
XXXX
TOMMSND

3.5.14 ENTER FUSE NUMBER AND STATE

Programming information in RAM for the logic device
fuses may be entered using this command. Refer to
figure 3-7 for an example of fuse states by fuse numbers. A
fuse number is obtained by adding the line number and
increment number corresponding to the intersection where

the fuse is located. (See figure 3-9.)

= SELECT E
S

START

29A Displays

AR
\BUUU

./

'L Fuse number

Enter a decimal fuse number; for example, 98.

.%s

START
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® = ROWINTACT
INPUTS (0-31)
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168 25

10

192 32
216 33
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012
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nn
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29A Displays Terminal Displays

(2238 23 )
T

This display indicates that RAM data for fuse 98 is set
for “don’t program.” To change it to a program state:

29A Displays

(2299 28 B

COMMAND = E EHTEP DEZIMAL FUIE DATH

Fuse state

(Fuse number increments automatically.)
To decrement a fuse number: This display indicates that RAM data for fuse 98 is set

for “don’t program.” To change to a program state:

29A Displays

[ B B 5; 8 B 1 ‘] Terminal Displays

TOMMSND = E ENTER DECIMAL FUZE DATS

DECIMAL FUZE = =3z
00%z 0 g
(IR -

Enter the fuse number; for example, 98.

o

;L-L: o | e [T vewm

e e e e
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This indicates that fuse 98 will program, increments the
fuse number display, and indicates the state of fuse 99 in
RAM. To display the next fuse,

.

To display the previous fuse,

-

To jump to a new fuse location,

s

then the decimal fuse number

% RETURN E
or
simultaneously
CRTL + z to exit the edit
mode.

3.5.15 DISPLAY CONFIGURATION NUMBER

This command displays the configuration number of the
adapter firmware. Configuration numbers are used as serial
numbers for firmware.

= HEOC=

29A Displays

(s ¥x
NOTE

XXXX is the configuration number of the
firmware in the adapter plugged into the
PLDS.

3-21

3.5.16 EXIT COMMAND

During terminal mode, use this function to exit specific
operating modes.

! cen )l + || 2

Terminal Displays

simultaneously

IaMMEND = _

returns control to the
£5C programmer front panel from
terminal control.

3.6 MMI REGISTERED PAL® PRESET
INFORMATION

The V@3 version of the 303A-002 P/T adapter added an
auto-preset feature for MMI (Family 22) Registered PAL® s,
Since the device registers do not power-on to a known
state, this auto-preset feature sets the registers to a known
state so that the Logic Fingerprint™ test can be performed
without first having to intentionally preset the registers, as
outlined in section 1.3 under Fingerprint Limitation 3. This
feature is enabled whenever functional testing is performed
on MMI Registered PAL®s.

There is, however, one limitation of this preset feature:
when the security fuse has been blown in the device, the
registers will preset to a different state. This will cause a dif-
ferent Logic Fingerprint™ test-sum to be calculated for a
good device. It is therefore necessary to have a second
master device, one with the security fuse blown, to )
generate this second Logic Fingerprint™ test-sum for newly
programmed parts to be checked against. This second Logic
Fingerprint™ test-sum can then be recorded for future
manual entry or stored in a JEDEC format file.
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The operations that require the use of this second

Logic Fingerprint™ test-sum are:

. Using a 303A-V@1 LogicPak™ to do Logic Fingerprint™

testing of previously programmed MMI Registered
PAL® with the security fuse already blown.

. Using a 303A-V@2 LogicPak™ to do programming with

Logic Fingerprint™ testing of MMI Registered PAL® with
the security fuse programming enabled.

If you are presently using one of the methods of presetting
the registers listed in section 1.3, this auto-preset feature
will have no effect on your results.

To “iearn” the Logic Fingerprint™ test-sum of a device

with the security fuse blown, and leave the fuse pattern in
RAM intact, perform the following steps:

222

. Select the number of Logic Fingerprint™ test cycles

{section 3.5.7).

. Enter the starting vector if desired {section 3.5.8).
. Enter the value of 00000000 for the Logic Fingerprint™

test-sum (section 3.5.8).

. Select verify option ‘2" (functional test only),

(section 3.5.5).

. Insert the second (fingerprint) master device

{section 3.4.2).

. Initiate a verify operation (section 3.4.6).

Note: This is when the Logic Fingerprint™ test-sum
is “learned”.

. Select verify option @ (verify and test),

{section 3.5.5).
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SECTION 4

CALIBRATION AND
TROUBLESHOOTING

4.1 OVERVIEW

The material in this section is provided to help you keep
your LogicPak™ and P/T adapter in optimum operating
condition. For users who prefer to do their own calibration,
detailed procedures, including measurement charts and timing
diagrams (section 4.2) for each device, are provided. The
basic procedures to set up the LogicPak™ in the calibration
mode are described in section 4.2.

4.2 CALIBRATION

The need for calibration varies with the amount of use
your LogicPak™ receives. Generally, we suggest calibration
whenever: 1) programming vyields fall below the
manufacturer’'s recommended minimums, 2) when
troubleshooting has been completed, or 3) if your company
policy requires periodic calibration certification. Because the
LogicPak™ must be calibrated with an adapter installed and
the values vary with different adapters, the detailed
calibration procedures, measurement charts, and timing
diagrams are provided in each adapter manual. The
calibration setup procedure is described in this section.

NOTE

If calibration or repair is required, but you
lack the facilities to accomplish it, contact
the nearest Data 1/0 Service Center.
Because of the different programmer
mainframes and adapters this manual
does not attempt to cover all areas of
programmer calibration. Instead, it lists
the steps necessary to calibrate only the
LogicPak™,

To prepare the LogicPak™ for calibration:

1. Remove the adapter (if any} from the LogicPak™ (see
section 2.3).

2. Remove the four phillips-head screws on the top of the
LogicPak™ cover (see figure 4-1).

3. Remove the two allen screws on each side of the
LogicPak™ cover (see figure 4-1).

4. Lift the cover off the circuit board cage assembly.

5. Plug the adapter into the connector on the pin driver
board as shown in figure 4-2.

6. Plug the LogicPak™ into the programmer.

PHILLIPS HEAD

SCREWS
(FOUR)
7 1 71
L i 1
y 4 4 1
L I T

T

ALLEN SCREWS
(FOUR)

Figure 4-1. LogicPak™ Cover Removal

PIN-DRIVER
BOARD

R31
TP4
TPE

TPS

Figure 4-2. Calibration Equipment Setup
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Because of the different programmer mainframes, this

manual does not cover all areas of programmer calibration.
Instead, it lists the steps necessary to calibrate only the
LogicPak™ and adapter.

Calibration of the LogicPak™ and adapter consists of

three parts:

1.

Power supply calibration--measures the DC supply
voltages of the programmer. All other voltages depend
on these supplies; therefore, this part of the calibration
procedure must be done first. Refer to your programmer
manual.

. DC calibration--consists of measuring and adjusting

critical DC voltage levels generated by the LogicPak™,

. Waveform observation--enables observation of

waveforms on an oscilloscope to ensure compliance with
the device manufacturers’ critical voltage and timing
specifications.

Because the first part of the calibration procedure

{power supply calibration) varies with the type of
programmer you have, this manual refers you to your
programmer manual for details on power supply calibration.
DC calibration is discussed in section 4.2.1 and waveform
observation is detailed in section 4.2.2. For information on
how to carry out these steps on various programmers,
consult your programmer manual.

The following equipment is necessary to calibrate the

LogicPak™:

Three-and-a-half-digit digital voltmeter (DVM)
Dual-trace oscilloscope (Tektronix 465 or equivalent)

4.2.1 DC CALIBRATION (Steps 1-10 and 12)

These DC calibration procedures enable you to adjust

critical DC voltage levels generated by the LogicPak™. To
follow these procedures use the measurement chart at the
back of this section {(table 4-3), which contains the
information necessary for all DC calibration tests. This
information is included on the measurement chart in
columns with the following headings:

Step No.--tells which step to use for each test. Step
numbers are set at the programmer keyboard and
reflected

Test No.--identifies individual tests.
Test description--identifies the functions being tested.

Measurement location--tells which socket pins or circuit
board test points to probe for measuring voltages.

Measurement--specifies allowable measurement ranges.
a reading falls outside the range and you cannot adjust it
to within the range, do not use the LogicPak™ until the
problem is corrected.

Adjustment location--tells which potentiometer to adjust
if a measurement is out of range.

Comments--gives special instructions for particular tests.

in the display.

42

The DC calibration procedures follow:

Remove aii devices from the sockets
before entering the calibration mode

CAUTION

(see section 3.4.3 for details).
Calibration voltages may damage any
device in the LogicPak™ sockets.

1. Turn the programmer power on.

2. Put the programmer into the calibration mode by
following the key sequences in table 4-1. The table also
explains how to increment, decrement step 2, and how
to enter calibration at an advanced step (which is
required during the waveform calibration part of the

process).

3. Perform the general calibration steps (steps 1-10 and 16)
on the measurement chart.

Table 4-1. Key Sequence to Access the Calibration Mode

Programmer
System

Key Sequence to
Enter Calibration
Mode

Increment
Step No.

Decrement
Step No.

19

Press SELECT

Press C2

Press ENTER

Enter Step Number @
Press START

Enter

Revi

29A

Press SELECT

Press C1

Press START

Enter Stem Number 2
Press START

Start

Revi

100A

Press SELECT

Press 12

Enter Step Number 8
Press START

Start

Backspace

8 Optional

CAUTION

If the LogicPak™ fails the second
step on the measurement chart, DO
NOT proceed to the next step. The
hardware must pass this step or
further testing may damage the
LogicPak™,

if the LogicPak™ fails any step on the measurement
chart, do not continue to the next step. Refer to table 4-2,
which lists error codes and descriptions. Subsequent tests
wiil not give valid resuits unless ali preceding steps are
passed and adjustments made.
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Table 4-2. LogicPak™ Error Codes

ERROR

CODE

DESCRIPTION

ACTION

31

37

70
n

No Socket Adapter

No (or Invalid) Device Selected

Overcurrent

Backward Device

Source Buffer Write Error (RAM)

Source Equation Translation Error

Begin RAM Pointer Not = 0000

Invalid Device-Related Operation

Calibration Step Error

RAM Write Error

Firmware Sum-Check Error

DAC Error Voo
DAC Error Bit Switch Number 1

Insert appropriate socket adapter.

Enter valid device family and pinout codes
(refer to Comparison Chart of Programmable
Logic Device in each adapter manual).

Hardware error in LogicPak™ or shorted
device. Substitute a known-good device or
consult the troubleshooting section. If error
31 is displayed, caused by V¢ overcurrent,
code 32 will display because 32 is tested
before 31.

(1) Device plugged in backward; turn it
around.
(2) See error 31.

Source equations exceed the available RAM
space; therefore,

{1) Reduce the equation length to fit
available RAM.

(2} Add more RAM to system to
accommodate the equation length {refer to
programmer manual to expand RAM).

Check equation buffer by connecting
terminal to examine the equation buffer. This
error code lets the operator know that an
error exists in the source equations when the
programmer is not controlied by a terminal.

Refer to programmer manual to reset the
begin RAM pointer to zero. This error usually
occurs when changing from one
programming pak to another.

Verify, program, or other illegal operation
was attempted, with a design adapter
installed.

Indicates that you've selected an incorrect
calibration step. The error will aiso occur if a
program operation is attempted prior to exist
calibration.

(1) Exit the calibration mode (refer to the
programmer manual).

{2) Reenter the correct calibration step
number.

System RAM failure. Refer to programmer
manual or contact Data 1/0 service
representative.

Contact Data 1/0 service representative. This
indicates that the EPROM firmware in the
LogicPak™ or adapter may have changed
since the unit was shipped. Do not continue
operation until the situation is corrected.

See section 4.4 (troubleshooting).

See section 4.4.
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Table 4-2. Continued

ERROR
CODE

DESCRIPTION

ACTION

74

76

91

DAC Error Bit Switch Number 2
DAC Error CE

Logic Fingerprint™ Test Verify Error

Structured Test Verify Error

Self-Test Error

Security Fuse Programming Error

No Fuse Verify Set

Checksum Error

Sum-Check Error

Fuse Address Error

See section 4.4.
See section 4.4.

Indicates a Logic Fingerprint™ error.

(1) Device passed fuse verify but failed Logic
Fingerprint™ Test —defective device.

(2) Operator has entered wrong

test-sum.

(3) Device cannot be tested with Logic
Fingerprint™ (refer to p/t adapter manual for
the limitations of the Logic Fingerprint™
test).

(1) The device passed fuse verify but failed
structured test—defective device.

(2). Check structured test vectors and make
sure they are correct. If not, reenter the
correct vectors. The vector could be invalid,
or the operator may have miskeyed a valid
vector.

Indicates failure in the LogicPak™ Consult
section 4.4 (troubleshooting) or contact your
Data 1/0 service representative.

{1) Indicates that the security fuse option
cannot be programmed in the installed device.
(2) There is no security fuse option

available for this type of device.

Indicates you've tried to program the device
with the verify-option mode set for 2. The
verify option won’t allow this. When this
error code displays, select E6 and enter @ or
1, and then you will be allowed 1 program.

Indicates an incorrect transmission data from
a peripheral to the serial port, including fuse
data, CRs, STX, etc.

(1) Indicates an error in the fuse data, or
(2) Received fuse data does not match fuse
sum-check (C-fieid error}. ’

Indicates an invalid fuse address. Check
input and make sure fuse address is four
decimal numbers or an otherwise valid
address.
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For each general calibration step on the measurement
chart:

e Take measurement readings at the device sockets or test
points indicated in the measurement chart.

¢ Ground the DVM to pin 10 on a 20-pin socket, to pin 12
on a 24-pin socket, or to pin 14 on a 28-pin socket.

* The oscilloscope trigger point is called out on the
measurement chart photographs.

* The adjustment potentiometers on the waveform
generator and the T/rise comparator card enable you to
make adjustments when your measurements do not
match the measurement chart; figure 4-3 shows the
location of these adjustment points.

® Access each new step by pressing START (or ENTER).
The new step number will appear on the display when
the LogicPak™ is ready for the next step. To return to a
previous test, press the REVIEW (or BACKSPACE) key.

4.2.2 WAVEFORM OBSERVATION

Programming waveforms of your LogicPak™ can be
observed with an oscilloscope and compared with the
timing diagrams at the end of this section. In this way,
timing and magnitude relationships can be measured against
known specifications to confirm that the LogicPak™ is
performing to the device manufacturer’s specifications.
When step 15 is called, the waveforms will reflect the
programming algorithm for only the fuses to be
programmed as specified in RAM. To alter the state of the
individual fuses, refer to section 3.5.14, “’Enter Fuse Number
and State” (select code EE). Because the LogicPak™
generates many waveforms, and all calibration adjustments
are accomplished in DC calibration, it is only necessary to

observe waveforms for commonly used devices or devices
that are presenting vield problems. These measurements can
be performed on any device by entering the appropriate
family pinout code and fuse number (if appropriate).

During the waveform observation phase of the
calibration procedure, your LogicPak™ uses a firmware
routine that generates programming and verify waveforms
for the data stored in system RAM.

4.2.3 EXPLANATION OF TIMING DIAGRAMS

This manual contains a set of timing diagrams for the
MMI/National family of logic devices. The timing diagrams
show critical waveforms for a specific device (e.g., 16L8)
but may be verified for any of the devices by entering the
appropriate family and pinout codes before invoking the
calibration mode. To use these diagrams and photographs,
read the information provided below and refer to the sample
timing diagram (figure 4-4).

1. Family Pin Code Number--corresponds
code number of the device.

. Waveform Variables--lists the minimum and maximum
parameter values; voltage and timing parameters other
than those listed in this table are to be considered
noncritical with a +/~ 10% tolerance.

3. Notes--important information pertaining to a timing
diagram.

to the family pin

. Waveform Names--the manufacturer’s reference to the
pin being observed. -

. Layout Sequence Number--used as a reference point
within each diagram.

o

. Delay Time Position--indicates the time from the start of
the main sweep to the start of the delay time.

Rise Time Comparator
(701-1941)

Waveform Generator
(701-1939)

Figure 4-3. LogicPak™ Test and Adjustment Locations

45

10-715-0037 {303A-002)




1. FAMILY PIN
CODE
NUMBER

VARIABLES

10. PIN NAME AND 9. VOLTAGE

ivE
i

REVISIONS

DESCATION »¢ | oate

DATA 1O

. TIME-BASE SETTING

. OSCILLOSCOPE

GROUND REFERENCE

. DELAY TIME POSITION

. LAYOUT SEQUENCE

NUMBER

. WAVEFORM NAMES

. NOTES

Figure 4-4. Sample Timing Diagram
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7.

8.

Oscilloscope Ground Reference--ground contact on the
socket with its LED illuminated.

Time-Base Setting--horizontal positioning of the

waveforms is not critical and may vary slightly from the
photographs. The important observation is the timing

relationship between the waveforms in the photographs.

You can adjust this timing relationship on your
oscilloscope to set convenient reference points. By
considering any time-base variance, you can also make

47

time comparisons between photographs. The time base
is always the same for different waveforms in the same
photograph.

. Voltage--indicates volts per division. The one in the

upper-left corner is for the top trace and the one in the
lower-left corner is for the bottom trace.

10.Pin Name and Number--the device pin name and socket

pin number where the waveform can be observed.
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Table 4-3. Measurement Chart

REVISIONS
LTR DESCRIPTION P.E. | DATE
A Release KM _[y/enfs Measurement Chart for MMI National PAL Adapter
10-715-1947 (303A-002)
STEP | TEST TEST DESCRIPTION MEASUREMENT LOCATION MEASUREMENT ADJUSTMENT COMMENTS
No. Socket/pins or circuit board test points| mMIN NOM MAX LOCATION Ground pin 10 or 122
1 | 1| A1l pins low 24 pin/all pins -0.4 0.8 CAUTIOND
20 pin/all pins
2 2 Self-test, sink drivers See table 4-4 if errors result;
errors must be corrected to
continue. Possible errors are
AO-DF.
3 3 LED test 1 Confirm 24-pin LED on, 20-pin of f
For test 5-19, see noteC.
4 Comparator reference 701-1939/7pP5 10.20 | 10.24 | 10.28 [R28/701-1939
CAUTIONd
5 Vee supply 24 pin/pin 24 11. 9 | 12.0 12.1  |R9/701-1939 Load with 500 5W resistor to
20 pin/pin 20 ground.d
6 CE supply 24 pin/pin 13 19.8 20.0 20.2 [R31/701-1939 | Load with 100n 5W resistor to
ground.d
7 Bit supply SW 1 24 pin/pin 19 19.8 20.0 20.2 |R6/701-1939 Load with 1000 5W resistor to
ground.d
8 Bit supply SW 2 24 pin/pin 14 19.6 20.4 Load with 1000 5W resistor to
ground .d
9 DAC reference 701-1939/TP6 4.7 5.3
CAUTION: DO NOT POWER DOWN AFTER STEP 1.
3Connect the ground of the DVM to to pin 12 on a 24-pin socket, or to pin 14 on a 28-pin socket.

Do not leave programmer unattende

round pin 10 on a 20- gm socket,
in calibration mode

Cvoltage levels are for calibration purposes only and are

specific levels refer to step }2
dinsert load resistor after pressing START;

eyond step

not the spec1fied levels of the device manufacturer.

remove immediately after performing test.

For manufacturer-




Table 4-3. Continued

6¥

(200-VE0E) LE00-GLL0L

REVISIONS
LTR DESCRIPTION P.E. | DATE
A Release K 192y Measurement Chart for MMI National PAL Adapter
- 10-715-1947 (3034-002)
STEP | TEST TEST DESCRIPTION MEASUREMENT LOCATION MEASUREMENT ADJUSTMENT COMMENTS
NO. Socket/pins or circuit board test points N Now MAX LOCATION Ground pin 10 or 124
4 10 | Self-test source drivers See table 4-4 if errors result.
Possible errors are EQ-FF.
11 | LED test 2 Confirm that 20-pin socket
LED is on and 24-pin LED is off.
121 Socket pins TTL high 24 pin/pins 2,4,6,8,10,13,16,18,19,21,23 3.0 5.2
20 pin/pins 2,4,6,8,11,13,15,17,19 3.0 5.2
13 | Socket pins TTL Tow 24 pin/pins 1,3,5,7,9,11,14,15,17,20,22 -0.4 0.8
20 pin/pins 1,3,5,7,9,12,14,16,18 -0.4 0.8
5 14 | Socket pins TTL Tow 24 pin/pins 2,4,6,8,10,13,16,18,1-9.21,23 -0.4 0.8 If error 76 occurs during steps
20 pin/pins 2,4,6,8,11,13,15,17,19 -0.4 0.8 5-16, perform steps 2 and/or 4
15 [ Socket pins TTL high 24 pin/pins 1,3,5,7,9,11,14,15,17,20, 22 3.0 5.2 for diagnostics.
20 pin/pins 1,3,5,7,9,12,14,16,18 3.0 5.2 S
6 16 | Socket pins source 24 pin/pins 2,4,6,8,10,13,14,16,18, 19, 9.5 10.5
21,23 9.5 10.5
20 pin/pins 2,4,6,8,11,13,15,17,19 9.5 10.5
17 | Socket pins TTL high 24 pin/pins 1,3,5,7,9,11,15,17,20,22 3.0 5.2
20 pin/pins 1,3,5,7,9,12,14,16,18 3.0 5.2
7 18 | Socket pins TTL high 24 pin/pins 2,4,6,8,10,13,14,16,18,19, 3.0 5.2
21,23 3.0 5.2

aConnect the ground of the DVM to ground pin 10 on a 20-pin socket, to pin 12 on a 24-pin socket, or to pin 14 on a 28-pin socket.
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Table 4-3. Continued

REVISIONS
LTR DESCRIPTION P.E. | DATE
A Release A7 Measurement Chart for MMI National PAL Adapter
10-715-1947(303A-C02)
STEP | TEST TEST DESCRIPTION MEASUREMENT LOCATION MEASUREMENT ADJUSTMENT COMMENTS
NO. Socket/pins or circuit board test points N NOM NIAX LocATioN Ground pin 10 to 129
18 20 pin/pins 2,4,6,8,11,13,15,17,19 3.0 5.7
7 19 Socket pins source 24 pin/pins 1,3,5,7,9,11,15,17,20, 22 9.5 .- 10.5
20 pin/pins 1,3,5,7,9,12,14,15,18 9.5 1n.5
8 20 Backwards device test 24 pin/pin 24 20 pin/pin 20 CANTIQND,C
Lead with 100 to around, confirm
error 37,
9 21 Overcurrent test CAUTIONC
Low range Vee 24 pin/pin 24 20 pin/pin 20 Load with 20Q@ 5W tn around,
confirm error 31,
Low range CS switch 24 pin/pin 13 Load with 300 5W to gronnd,
confirm error 31,
Low range bit switch 1 24 pin/pin 19 Load with 30n 5W to ground,
confirm error 31,
Low range bit switch 2 24 pin/pin 14 Load with 300 5W to ground,
' confirm error 31.
CAUTIONC
10 22 Overcurrent test Same loads as step 9, confirm no
High range 24 pin/pin 24 20 pin/pin 20 errors,

AConnect the ground of the DVM to
Cannot increment to this step or
CInsert load resistor after pressi

ground pin 10 on a 20-pin socket, to pin 1?2 on a 24-pin socket
beyond; must enter calibration at an advanced step.
ng START; remove immediately after performing test,

» or to vin 14 on a 28-pin socket.
(See table 4-2.)
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Table 4-3. Continued

REVISIONS
LTR DESCRIPTION P.E. | DATE
A Release 72!1."112’1 Measurement Chart for MMI National PAL Adapter
10-715-1947 (303A-002)
STEP | TEST TEST DESCRIPTION MEASUREMENT LOCATION MEASUREMENT ADJUSTMENT COMMENTS
NO. Socket/pins or circuit board test points ™ wmn NOW AR LOCATION Ground pin 10 or 122
24 pin/pin 13
24 pin/pin 19
24 pin/pin 14
¢3  [High range V¢ 24 pin/pin 24 20 pin/pin 20 Load with 50 SW to ground,
confirm error 31.
10 |23 |Aigh range CS switch 24 pin/pin 13 Load with 120 5W to ground,
confirm error 31.
igh range BIT switch 1 24 pin/pin 19 Load with 120 SW to ground,
confirm error 31.
High range BIT switch 2 24 pin/pin 14 Load with 120 5W to ground,
confirm error 31. )
11 124 aveform observation Refer to timing diagram (this step Verify waveforms per timing
for security fuse number) for test points, family diagrams.P
programming pin code, and waveforms.
127125 [Static programing Note D,C
evels VCCP 20 pin/pin 20 11.5 12.0
Ct Gen VIAH 20 pin/pin 1 11.5 12.0 Voltages are for fuse 32.
JFﬁ Gen VIHH 20 pin/pin 19 11.5 12.0 Family code = 95,
8Connect the ground of the DVM to ground pin 10 on a 20-pin socket, to pin 12 on a 24-pin socket, or to pin 14 on a 28-pin socket.

A family pin code must be entered
CA fuse number must be entered or default to

or error 30 will be flagged.

fuse @ will occur.

See the timing diagrams for valid co

de.
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Table 4-3. Continued

REVISIONS
LTR DESCRIPTION P.E. | DATE
A _Release C B Measurement Chart for MMI National PAL Adapter
10-715-1947 (303A-002)
STEP | TEST TEST DESCRIPTION MEASUREMENT LOCATION MEASUREMENT ADJUSTMENT COMMENTS
wo. Socket/pins or circuit board test points MIN NOM MAX Locarion Ground pin 10 or 122
12 |26 |[Static programming
Levels VCCP 20 pin/pin 20 11.5 12.0 Voltages are for fuse 32.
VIHH 20 pin/pin 1 11.5 12.0 Family code = 22.
VIHH 20 pin/pin 19 11.5 12.0
13 [27 [waveform observation Refer to timing diagram ote DsC
Verify array {this step number) for test points, erify waveforms per timing
family pinout code, and waveforms diagram for fuse number indicated.
14 |28 |Waveform observation Refer to timing diagram oteb,C
Program array (this step number) for test points, erify waveforms per timing
family pinout code, and waveforms diagram for fuse number indicated.
15 129 |Waveform observation No timing diagram supplied; waveforms Load RAM for desired pattern. -
Program all fuses (opt) will vary depending on RAM data Waveforms are for fuses that have
16 |30 |Rise time adjust(tr2) data stored in RAM,
CS switch 24 pin/pin 2 R1/701-1941  Adjust R1 for Tp as shown on
BIT switch 1 24 pin/pin 23 9.0 S 11.0 S Liming diagram (this step
BIT switch 2 24 pin/pin 18 8.0 S 12.0 S humber).
17 |31 [Supply linearity 8.0 S 12.0 S
Vce supply 24 pin/pin 24 Verify waveforms per
CE supply 24 pin/pin 16 Liming diagram (this step number),
BIT supply 24 pin/pin 19 Waveforms should be Tinear as shown.

AConnect the ground of the DVM to ground pin 10 on a 20-pin socket,
A family pin code must be entered or error 30 will be flagged.

CA fuse number must be entered or default to fuse @ will occur.

Note: -Voltage levels are for calibration purposes onl

refer to step 12.

to pin 12 on a 24-pin socket,
See the timing diagrams for valid

or to pin 14 on a 28-pin socket.

code.

y and are not the specified levels of the device manufacturer for manufacturer-specific levels;




Measurement Chart Photographs
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Measurement oo PETEREEOR

Chart

CHIP SELECT SWITCH PIN2

VCALH

VeALL

GND

BITSWITCH1 PIN23

GND

414
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DATE

REV REVISION RECORD

DR

CK

7/27/83

A Release

VCALH

VealL

BITSWITCH2 PIN18

GND

VARIABLE MIN | NOM | MAX UNIT | COMMENTS
PROGRAM VCALH 19.8 - 2.2 \
VCALL 438 - 5.2 A\

TRy CS SW 6.75 750 825 MS Adjust
R1on 1941
card

Tr2 CS SW 9.0 10.0 11.0 us

Tr3 CS Sw 25 5.0 215 us

TR1BIT SW 800 750 .900 s

Tr2 BIT SW 8.0 10.0 12.0 ps

Tr3 BIT SW 20.0 5.0 30.0 us

NOTES

1. Oscilloscope trigger: TP1 1939 card.
2. Step 16 on the measurement chart.
3. Test points are for the 24-pin socket.

415
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Measurement PROGRAM ELECTRONICS SUPPLY LINEARITY

Chart

Vce SUPPLY

~15V
PIN 24

GND

__CESUPPLY

02805

4-16
10-715-0037 (3034-002)



DATE REV REVISION RECORD DR CK
& /79/€% A Release £

~ 24V
PIN 19

BIT SUPPLY

NOTES

GND

1. Oscilloscope trigger: TP1 1939 card.
2. Step 17 on the measurement chart.
3. Test points are for the 24-pin socket,

417
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Timing Diagrams
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(200-VECE) LE00-GLLOL

0 PN 208

d GND

| GND
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(200-VE0E) LE00-GLL-0L

FAMILY CHARACTERISTICS

NOTES

VARIABLE MIN NOM | MAX UNIT COMMENTS 1. Oscilloscope trigger: TP1 1939 card.
2. Family pin code 9577.

PROGRAM Vp 20.0 2.0 v 3. Step 11 on the measurement chart.
ViH 3.0 5.2 v 4. Test points are for the 20-pin socket.
Vi -0.4 08 v
Tpw 2 50 ms

REVISIONS
LTR DESCRIPTION P.E. DATE
A Release 74 ‘//Zf/ﬂ
SECURITY FUSE PROGRAM

TIMING DIAGRAM FOR FAMILY CODE 9517

DATA1/O

0526/ 1282
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{00-VEDE) LE00-G1L-0L

GND

GND

"GND

GND
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(200-VE0E) LEOO-GLLOL

FAMILY CHARACTERISTICS

NOTES

VARIABLE MIN NOM | MAX UNIT COMMENTS 1. Oscilloscope trigger: TP1 1939 card.
2. Family pin code 9517.
PROGRAM vcev 48 5.2 v 3. Step 13 on the measurement chart.
ViHH 1.5 12.0 v 4. Fuse 32.
ViH 3.0 5.2 v 5. Test points are for the 20-pin socket.
ViL -0.4 0.8 v
Br Backward
Device Test
REVISIONS
LTR DESCRIPTION P.E. DATE
A Release Km ‘{/5 "/ 53

VERIFICATION WAVEFORM
TIMING DIAGRAM FOR FAMILY CODE 9517

DATAI/O

0526/1282
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{200-vE0E) LE00-SLL0L

ViHH

: ViH
B GND ViL S GND
v B

ViH

: \"

Vcer

GND Veev GND

XN o 24

ViHH .

ViH
ViL

R GND

= GND
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{200-VEOE) L800-GLLOL

FAMILY CHARACTERISTICS

NOTES

VARIABLE MIN NOM | MAX UNIT COMMENTS 1. Oscilloscope trigger: TP1 1939 card.
2. Family pin code 9517,
PROGRAM Veee ns 120 v 3. Step 14 on the measurement chart.
Veev 48 5.2 v 4. Fuse 9517.
ViHH 15 12.0 v 5. Test points are for the 20-pin socket.
ViH 3.0 5.2 v
ViL -04 0.8 v
T 10 50
PW e s Backward
BT Device Test
REVISIONS
LTR DESCRIPTION P.E. DATE
A | Reloase EX ey PROGRAMMING WAVEFORM

TIMING DIAGRAM FOR FAMILY CODE 9517

Sheet 1 of 2

DATA1/O

0526/1282
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5

e GND

GND

GND
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(200-VE0E) LE00-SLLOL

REVISIONS

LTR

DESCRIPTION

P.E.

DATE

e

U/ 3451

PROGRAMMING WAVEFORM
TIMING DIAGRAM FOR FAMILY CODE 9517

Sheet 2 of 2 DATA. I/ o

052671262
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(200-VEDE) LEOOGLLOL

FAMILY CHARACTERISTICS NOTES
VARIABLE MIN NOM MAX UNIT COMMENTS 1. Oscilloscope trigger: TP1 1939 card.
PROGRAM v 18.0 18.5 19.0 v 2. Calibration step 11.
v P 55 8.0 65 3. Family pin code 2217.

ceep ’ ’ ’ v 4. Test points are for the 20-pin socket.

viL -04 - 08 v 5. Test points are identified on left side of photos.

Tew 40 50 60 ms (5 Pulses) 6. Important pulse widths (Tpyy) and/or rise times ( TR} are

identified on photos.

7. Oscilloscope horiz. time base setting is identified on top of
photos when delayed sweep is used, the delay time from
trigger is on bottom.

- 8. Oscilloscope vert. voltage settings are identified on photos.
REVISIONS
LTR DESCRIPTION P.E. DATE
o T CTRTSTE MMI NATIONAL ADAPTER

LOGICPAK™ TIMING DIAGRAMS
DEVICE CODE 2217

DATAI/O

0526/1282
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(200-WEQE) LE00GLLOL

SV WLPIN

GND

GND

GND

GND

4

GND

GND

GND

o

20 01N 9

ViH

viL




(200-we0e) L800-51L0L
oe¥

FAMILY CHARACTERISTICS

NOTES
VARIASLE MIN NOM | MAX UNIT COMMENTS 1. Oscilloscope trigger: TP1 1939 card.
PROGRAM ViHH 1.5 1.75 12.0 v 2. Calibration step 13.
Vin 3.0 5.2 v 3. Fuse 32.
viL . } 0.8 v 4. Family pin code 2217,
v 475 ’ 5. Test points are for the 20-pin socket.
cev : 5.00 525 v 6. Test points are identified on left side of photos.
8T gﬂ"!“"a'd 7. Important pulse widths (Tpw) and/or rise times (TR) are
T:‘_:"'ce identified on photos.
8. Oscilloscope horiz. time base setting is identified on top of
photos which delayed sweep is used, the delay time from
) trigger is on bottom.
9. Oscilloscope vert. voltage settings are identified on photos.
REVISIONS
LTR DESCRIPTION P.E. DATE
A_| Release ICH#T 472973 MMI NATIONAL ADAPTER

LOGICPAK™ TIMING DIAGRAMS
DEVICE CODE 2217

Sheet 1 of 2

DATA1/0O

052671282
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GND

GND
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(200-VE0E) LE00-GLL0L

REVISIONS

LTR

DESCRIPTION

P.E.

DATE

S

Y/z9/%3

Sheet 2 of 2

DATA1/0

0526/ 12132
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{200-vEDE) L800-S1L01

GND

GND

T PIN 19

GND

GND

LV WCPIND QeslnS

VIHH

ViL

mv pzw 1

GND

Vd‘c PIN % zoo.z

GND

PIN 9 10v/piv R

GND




(200-vE0E} L800-GLLO0L

1484

FAMILY CHARACTERISTICS NOTES
VARIABLE MIN NOM MAX UNIT COMMENTS 1. Oscilloscope trigger: TP1 1939 card.
PROGRAM VIHH 1.6 11.75 12.0 v 2. Calibration step 14.
Vi 3.0 5.2 v 3. Fuse 32.
v 0.4 0.8 v 4. Family pin code 2217,
L - N : 5. Test points are for the 20-pin socket.
Veep ns 1.75 12.0 v
Veev 4.756 5.00 5.25 \
BT Backward
Device
Test
T 1 - - us
Tew 10 15 60 us
REVISIONS
LTR DESCRIPTION P.E. DATE
A | Release Em z'é;@_ MMI NATIONAL ADAPTER

LOGICPAK™ TIMING DIAGRAMS

DEVICE CODE 2217

Sheet 1 of 2

05261282
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4 5 4

T PIN 19

GND

GND

AN DY A

N 7’ ¥ ooy

GND (SRR

GND B

GND I NPT

8 oIV 15

2

AN
s
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(200-VE0E) LBOO-GLLOL
%€+

REVISIONS

LTR

DESCRIPTION

P.E.

DATE

9/21/33

Sheet 2 of 2

DATA1/O

0526/ 1282



Table 4-4. Error Codes for Calibration

ERROR 1/0 PIN@ CONDITION ERROR 1/0 PIN@ CONDITION
AQ 1 Failure to DO 17 Failure to
Al 2 read desired D1 18 read desired
A2 3 level on input D2 19 TTL level on
A3 4 register D3 20 output pin
A4 5 D4 21
A5 6 D5 22
A6 7 Dé 23
A7 8 D7 24
A8 9 D8 25
A9 10 D9 26
AA 11 DA 27
AB 12 DB 28
AC 13 DC 29
AD 14 DD 30
AE 15 DE 31
AF 16 DF 32
BO 17 Failure to EO 1 Failure to
B1 18 read desired El 2 read desired
B2 19 level on input E2 3 10V level on
B3 20 register E3 4 desired
B4 21 E4 5 output pin
B5 2 E5 6
B6 23 E6 7
B7 24 E7 8
B8 25 E8 9
B9 26 ES 10
BA 27 EA 1"

Be 2 Ee 12
BC 2 EC 13
BD 30 ED 14
BE 31 EE 15
BF 32 EF 16

- CO 1 Failure to read FO 17 Failure to
C1 2 desired TTL F1 18 read desired
C2 3 level on F2 19 10V level on
C3 4 output pin F3 20 desired
ca 5 F4 21 output pin
C5 6 F5 2
cs 7 F8 £
c7 8 F7 24
(] 9 F8 25
C9 10 F9 -

CA 1 FA 27
cs 12 FB 28
cC 13 FC --
CD 14 FD -
CE 15 FE -

CF 16 FF --

8 see LogicPak™ manual for locations of 1/0 pins

437
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SECTION 5
CIRCUIT DESCRIPTION

5.1 INTRODUCTION

This section defines the functions of the LogicPak™
P/T adapters’ principal components. The circuit board
assembly is depicted by a block diagram accompanied by a
written description.

5.2 GENERAL ARCHITECTURE

The adapters interface with the LogicPak™. When they
are installed, they customize the PLDS to support a specific
family of logic devices.

5.3 COMPONENT LAYOUT

A typical block diagram is shown in figure 5-1, and the
schematic is at the back of this manual. The adapter board
routes all the necessary signals required to perform fuse
operations and functional tests of the logic devices. These
signals are routed to two sockets to support the pin counts
of the devices. The socket enabled by the family pinout
code is identified by the lighting of the appropriate socket
LED.

51

Programming voltage levels are routed to a clamping
R-C network, which is precharged to the programming
voltage potentials. When the programming pulses are
presented to the device pins, the network prevents
overshoot.

A backward test circuit connects to the Ve pin of
each socket. The circuitry tests the orientation of the logic
device in its socket. If it is incorrect, an error code will be
flagged and operation will stop. The test method limits
power to the device, thereby preventing damage to it.

Firmware specific to the device manufacturer’'s family of
logic is resident in an EPROM, which receives its address
and select inputs from the LogicPak™. The PROM outputs
are buffered by an octal data gate, whose inputs feedback
to the data base within the LogicPak™. Fuse programming,
verification, and functional testing algorithms are stored in
PROM and are referenced by stored family and device
pinout codes.

10-715-0037 (303A-002)
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APPENDIX A

FUNCTIONAL DIAGRAMS
FAMILY AND PINOUT CODES



Logic Diagram PAL10HS8

Increment Number

0123 a3 [} 1213 1617 wn s 22900

Line
Number

® 18
T » @ )

|

;

v

» 16
(L

!

|

g

|

?[

|

-

4

|

e 123 ay s . LI uu n % o

NOTE: Fuse number = Increment Number + Line Number

Figure A-1. Logic Diagram PAL10HS

A-1
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Logic Diagram PAL12H6

Increment Number

~

012 4567 ] wn 79 “ 1% WY 2Nz

|

|

|

B E K‘F 12

g\w — XJL 1

122 e wn w0 v n LY TR Xpwon

NOTE: Fuse number = Increment Number + Line Number

Figure A-2. Logic Diagram PAL12H6

A2
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Increment Number

0123 4567

—x

’__w———v

s 801t 1213

LA

WITHUN N2D NBBIY

Logic Diagram PAL14H4

;

y

Line
Number

1n2
1w

Bwpy

!

i

A

1723 e ey Prwn

2

n

UMY NN 2n NEND

NOTE: Fuse number = Increment Number + Line Number

Figure A-3. Logic Diagram PAL14H4

A3
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Logic Diagram PAL16H2

fncrement Number

0123 4567 S99 12131415 16171819 0212223 24252627 B9

'_ﬁ
i____1>§——————«- 4‘61 1y

;

Line
Number

Yaddnr

|

L P
, l': <=
—Px

$123 $567 S9WN 215 16171819 8212223 BN NN

NOTE: Fuse number = Increment Number + Line Number

Figure A-4. Logic Diagram PAL16H2
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Increment Number

Logic Diagram PAL16C1

0121 4567 B30 12131415 16171819 20212223 24252627 20293001
e s V. S— 1
3 W P
4 D o
Line
Number ®
\ 2
[}
9%
28
o
wm
k-2
—
26
=
o
= -
™
498
- 5
-
-] E A
7 ﬁ o
8____%
9 ‘I > g
2123 es0? GO NI W 01222 MBHND suRXN

NOTE: Fuse number = Increment Number + Line Number

Figure A-5. Logic Diagram PAL16C1
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Logic Diagram PAL20C1

L I A | a5 67 % 0N 12 13140 W wnnnn %25 26 27 2PN 32N 3% 373839

Increment Number

f

23

v 3
T

|

4 N J 21
; i
i f ‘
. 5 - ; 20
Line 1 +
Number | |
- '
LY } i
20 4
160 —+ "
200 T
" I i ; -
. i 1

19

b +
0 :
- :
-an
-
52¢
ac
]
7 ~ ; } A 17
- 3 u
8 >l 16

9V 21 4 5 6 7 LR BRI 1213405 % 17 sy rn2n W HHn w2enn N3N »Nu»

NOTE: Fuse number = Increment Number + Line Number

Figure A-6. Logic Diagram PAL20C1
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Logic Diagram PAL10LS

Increment Number

0123 as 67 [N ] 0 1 213 Wi %1709

’__&
Line
Number ® B D 19
;.w—"
: B i > 18
s
- BT o—-—1"
‘__W
= —B] »—
5 N
‘,: B® 15
6 -
: ﬁ > 14
7 [
: Bﬁ > 13
s N
= B:D 12

NOTE: Fuse number = Increment Number + Line Number

Figure A-7. Logic Diagram PAL10LS
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Logic Diagram PAL12L6

Increment Number

012 §567 8 wn 12zmn s %17 99 1 anpn

[ 43

eV 23 ass 7 sy ® 1" 2 n % WNRW BNZn

NOTE: Fuse number = Increment Number + Line Number

Figure A-8. Logic Diagram PAL12L6
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Logic Diagram PAL14L4

Increment Number

0121 4567 g9y 121 s WY WN2B MNBED

—Px
L Pyt
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i
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Line
Number

EREB

Bupy

.

?

‘
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2

;

0123 a6 s 12N "% B2 MBXD U

NOTE: Fuse number = Increment Number + Line Number

Figure A-9. Logic Diagram PAL14L4
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increment Number

0123

$56 7 BEI0N 121308 16121818 0212223 24252627 22530

Logic Diagram PAL16L2

IR

Line
Number

N

Bhdisensg
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TREEY

H
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.

;
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4567 B0 121315 1611018 20212220 24382627 2783031

NOTE: Fuse number = Increment Number + Line Number

Figure A-10. Logic Diagram PAL16L2

A-10
10-715-0037 (303A-002)




| Logic Diagram PAL12L10
ncrement Number —

"1 21 ‘s LI LI " 7n s ®17 "® 9 2001220

3 N
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o
-« 14
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¢ 32 o .« [ LY uu . w LY mnzn

NOTE: Fuse number = Increment Number + Line Number

Figure A-11. Logic Diagram PAL12L10
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Logic Diagram PAL14L8

Increment Number
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NOTE: Fuse number = Increment Number + Line Number

Figure A-12. Logic Diagram PAL14L8
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Logic Diagram PAL16L6

Increment Number
01 2 485 &8 8 s 0N 7n s * 1”7 -l 2022 MBxn 2200
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NOTE: Fuse number = Increment Number + Line Number

Figure A-13. Logic Diagram PAL16L6
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Increment Number\ Logic Diagram PAL18L4
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NOTE: Fuse number = Increment Number + Lins Numbsr

Figure A-14. Logic Diagram PAL18L4
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Logic Diagram PAL20L2

Increment Number \ INPUTS (0_39)
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NOTE: Fuse number = Increment Number + Line Number

Figure A-15. Logic Diagram PAL20L2
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Logic Diagram PAL16L8 and PAL16L8/A/-2/-4

Increment Number
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NOTE: Fuse number = Increment Number + Line Number

Figure A-16. Logic Diagram PAL16L8 and PAL16L8/A/-2/-4
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Logic Diagram PAL20L10
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NOTE: Fuse number = Increment Number + Line Number

Figure A-17. Logic Diagram PAL20L10
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v

Increment Number

Logic Diagram PAL16R8 and PAL16R8/A/-2/-4
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NOTE: Fuse number = Increment Number + Line Number

Figure A-18. Logic Diagram PAL16R8 and PAL16R8/A/-2/-4
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Logic Diagram PAL16R6 and PAL16R6/A/-2/-4
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Figure A-19. Logic Diagram PAL16R6 and PAL16R6/A/-2/-4
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Figure A-20. Logic Diagram PAL16R4 and PAL18R4/A/-2/-4
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Logic Diagram PAL20X10
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Figure A-21. Logic Diagram PAL20X10
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Figure A-22. Logic Diagram PAL20X8
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Logic Diagram PAL20X4
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Figure A-23. Logic Diagram PAL20X4
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Logic Diagram PAL16X4
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Figure A-24. Logic Diagram PAL16X4
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Increment Number Logic Diagram PAL16A4
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Figure A-25. Logic Diagram PAL16A4
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Figure A-26. Logic Diagram PAL20L8
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Logic Diagram PAL20R8A
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Figure A-27. Logic Diagram PAL20R8
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Logic Diagram PAL20R6A
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Figure A-28. Logic Diagram PAL20R6
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Logic Diagram PAL20R4A
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Figure A-29. Logic Diagram PAL20R4
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Table A-1. LogicPak™ Family Codes and Pinout Codes

Device Family Pinout LogicPax™ P/TAdapter Design Adapter Device Family Pinout LogicPoxTM p/TAdopter  Desigm Adapter
Advanced Micro Devices DATA 1/0 Part Numbers National Semiconductor DATA 1/0 Part Numbers
AmPAL 16L8 97 17 VOl  303A004 VO1  303A-100 Vo1 PAL 10H8 S 18 VOl 303A002 V0!  303A-100 vo1
AmPAL 16R8 97 24 VOl 303A-004 VO1  303A-100 Vo1 PAL 12H6 9 19 VOl 33002 VO!  303A-100 Vo1
AmPAL 16R6 97 24 VOl  303A-004 VO  BA-100 Vo1 PAL 14H4 S 20 VO! 303A002 VO!  303A-100 vo1
AmPAL 16R4 97 24 VOl 303A004 VO!  303A-100 vo1 PAL 16H2 85 2 VOl 303ADI2 VOl  303A-% Vo1
AmPAL 16LD8 97 17 VOl 30BA004 VO1 * . PAL 1008 9% 13 VOl 303A002 VO!  303A-100 vO1
AmPAL 16HB 97 25 VOl 30BA004 VO * . PAL 12L6 % 14 VOl 303A002 VOl  303A-100 Vo1
AmPAL 16HD8 97 2 VOl 303A004 V01 * . PAL 14L4 % 15 VOl 3034002 VO  303A-100 VO1

] PAL 1612 % 16 VO! 308A-002 VO!  303a-100 vo1
Harris Semiconductor DATA I/0 Part Numbers PAL 16R4 % 24 VOl 303A002 VOl  303A-100 Vo1
HPL77153/82S153 98 04 VO1  303A003 VO!1  303A-101 vo1 PAL 16R6 % 24 V01 33002 VOl 303A-100 vor
HPL77209/16L8 9 01 VOl 3034003 VO!  3034-100 vo1 PAL 16L8 % 17 VOl 308A-002 VOl  303A-100 Vo1
HPLT7210/16R4 %8 02 VOl 33A003 VOl  303A-100 Vo1 PAL 16R8 % 24 VOl 33A002 VOl 303A-100 Vo1
HPL77211/16R6 98 02 VOl ,3AM3 VO1  HBA-100 Vo1 PAL 16C1 % 2 Vo ImAlz Vol XRA100 vor
HPL77212/16R8 88 02 VOl 303A003 VO1  3034-100 vo1 PAL20L10 % % Vvor 3mAz VOl 3BA-0 vor
HPLTI215/16H8 % 01 VOl 33A003 Vol - . PAL 20X10 8 23 V01 303A002 VOl  303A-100 Vo1
HPLI216/16P8 % B VoI SWmAS VoI  ° . PAL 20X8 9 23 VOl 30BADEZ VOl 3034100 Vo1

PAL 20X4 % 23 VOl 303A-002 VO!  303A-100 vo1
Monolithic Memories DATA 170 Part Numbers Signetics DATA 1/0 Part Numbers
::t :g:g g :g ‘Jg: g:ﬂgg xgg gﬁ_:& gg; FPLA B25101/100 9% 01 VOl 303A-001 VOl  303A-101 vo1
PAL 1644 2 0 Vol NBA02 VO? 3BAtw vor FPLS 825104/105 9 03 VOl 308A-001 VOl  303A-101 Vo1
Pl 1612 Z 2 Vol NWANEZ vos  30atm vol FPRP 25106/107 9% 04 VOl 3034001 VO!  303A-101 vot
PAL 108 2 1B VOl A2 Vs  3BA00 vor FPGAB2S102/103 96 02 VO!  303A-001  VO1  303A-101 Vo1
PAL 1216 2 18 VO 30A02 voz 334100 vor FPLA 825152/ 153 % 05 VOl WA VOl  3W@AI0! vor
PAL 14L4 2 15 VOl 303A002 V02  303A-100 vo1 FPLS 825158/158 v } ‘
PAL 1612 2 1§ VOl  303A-002 V02  303A-100 Vo1 Texas Instruments DATA 1/0 Part Numbers
PAL 16Ad 2 24 VOl 308A002 VOZ  303A-100 Vo1
PAL 16X4 2 24 VOl 3BADR V02  303A-100 Vo PAL 16L8 % 17 VOl 33A006 VO  303A-100 Vo1
PAL 16R4/16R4A 2 24 VOl 3A002 VO2  303A-100 Vo1 PAL 16R4 9 24 VOl 3BA006 VO1  303A-100 vo1
PAL 16R6/16R6A 2 24 VOl 30BA002 V02  303A-100 vo1 PAL 16R6 % 24 VOl 303A006 VO  303A-100 Vo1
PAL 16L8/16L8A 2 17 VOl  3BADZ V02  303A-100 vo1 PAL 16R8 % 24 VOl 03A006 VO!  303A-100 Vo1
PAL 16R8/16RBA 2 24 VOl 303A-002 V02  303A-100 Vo1 FPLS 74FP335/333 . . .« s . e .
PAL 16C1 2 21 VoI  3BAOR V02  303A-100 Vo1 FPLA 74FPB40/E39 . . . . . . .
PAL 12H10 2 07 VOl :BADZ V02  303A-100 VO
PAL 14HB 2 08 VOl 303AaD2 V02 303A-100 Vo1
PAL 16H6 2 09 vOl  3BA02 V02  303A-100 vr
PAL 18H4 2 10 VOl 303A002 VO2  303A-100 vo1
PAL 20H2 2 1 VOl 303A002 V02  3A-100 vo1
PAL 12L10 2 01 VOl  ,BA002 V02  303A-100 vo1
PAL 148 2 @ VOl 3BAD2 V02  33A-100 Vo1
PAL 16L6 2 03 VOl 303A002 VO2  303A-100 vO1
PAL 18L4 2 04 VOl 30BA002 VO2  303A-100 VO1
Fri Wiz Z % VO WBA00Z V02 203A-100 vo1
PAL 20CT 2 12 VOl 3002 V02  303A-100 VOt
PAL20L10 2 06 VOl 308A002 VO2  3034-100 Vo1
PAL 20X10 2 23 VOl  ,BA002 V02  23A-100 Vo1
PAL 20X8 2 23 VOl GAKZ V02  303A-100 vo1
PAL 20X4 2 2 Vo1 3BADRZ V02  33A-100 Vo1
PAL20L8 2 26 VOl 3BA002 V02  303A-100 Vo1
PAL 20R8 2 27 VOl 3BAD2 VO2  303A-100 Vo1
PAL 206 2 27 Vo1 30BAD2 V02  30BA-100 Vo1
PAL 20R4 2 27 vo1  XBADZ V02  33A-I00 Vo1
* under development “under development
A0
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SCHEMATICS

30-702-1947 Programming/Testing Adapter
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