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SECTION 1,
1,1 GENERAL INFORMATION
The 303A-101 H&L design adapter consists of
interface circuitry and EPROM memory, mounted in a
metal frame, It is a software development aide
used with the Data 1/0 LogicPak to enable you to
define logic structure and reduce it to a fuse
pattern. The 303A-101 H&L Design Adapter is a
subsystem of the Programmable Loglic Development
System (PLDS). The PLDS was created to provide a
means to develop data, program, verify, and test
currently available logic devices. For more
information see the PLDS Overvisw Manual (Data 1/0
part number 10-950-1942-001),

The Information in this manual is divided into
three parts. The introduction section gives you
general information on the deslgn adapter and
speclfics on fleld applications support, warranty,
service, and ordering. The instaliation section
tells how to install the adapter. The data
development section describes the operations used
to develop state tables and transform them into a
fuse pattern, Read the manual thoroughly before
attempting to develop data with the 303A~101 H&L
design adapter,

1.2 APPLICATIONS

The design adapter helps you define the logic
structure that you intend to program. It is
usually used in conjunction with a terminal
connected to the programmer, |ts firmware
translates your inputs, Including part numbers and
logic descriptors, into a fuse pattern and
testing format. The resultant logic structure is
contained in the programmer RAM, This enables the
des ign adapter to be removed from the LogicPak,
the correct programming/testing (p/t) adapter to
be installed, and the fuse pattern programmed
directly into the device,

Alternately, the loglc structure can be
of floaded a2t any development stage for extended
storage via (I) the serial port to disk or tape or
(2) a p/t adapter to a 4K MOS PROM,

When the design adapter is installed on the
LogicPak, normail Load, Program, and Verify
operations are disabled.

The Data | /0 Programmable Loglc Applications
Chart in the back of this manual lists all the
logic devices currently avallable and those
compatible with the 303A-101 Design Adapter, as

INTRODUCT {ON
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well as the necessary PLDS components used to

develop, program, verify, and test each. When new
devices become available, the chart will be
updated,

1.3 FIELD APPLICATIONS SUPPORT

Data |/0 Field Application Engineers (FAE's)
throughout the world can provide additional
information about interfacing Data 1/0 products
with other eguipment, and answer questions abaut
your equipment.

The locations of the FAE's within the United
States are given on the address list at the back
of this manual. For international applications
support, contact your nearest Data |/0
representative,

1.4 WARRANTY

Data 1/0 equipment is warranted against de-
fects in materials and workmanship. The warranty
period of ninety 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 | /0 Service Center.

1.5 SERVICE

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

|6 ORDERING

To place an order for equipment, contact your
Data 1/0 sales representative. Orders for
shipment must include the following information:
o Description of the equipment, (See the latest
Data 1/0 Price List or contact your sales
representative for equipment and part
numbers, )
Purchase order number,
Des ired method of shipment,
Quantity of each item ordered,
Shipping and billing address of the firm,
including zlp code,

O 0 0o O

o Name of person ordering equipment,

10-715-1951



SECTION 2, INSTALLATION AND MAINTENANCE

2.1 INSPECTION

The 303A-10! H&L Design Adapter (fig. 2-1) was
thoroughly tested and inspected before shipment,
For trouble~free operation, verify on receipt that
it is in the best possiblie condition. It was
careful ly packaged before shipment and should
arrive In good operating condition., All the
equipment listed in table 2-1 should be present,
Careful ly Inspect the adapter for any damage that
may have occurred during transit, |f you note any
damage, file a claim with the carrier and notify
Data 1/0. Read the information in sections 2,2
and 2.3 before using the design adapter for data
development,

<-1, Required Equipment

DATA /0
DESCRIPTION PART NUMBER QTY

303A-101 H&L Deisgn Adapter 715-1951-002 i

Instruction Manual 10-7{5-1951-002 1

2,2 INSTALLATION
Install the design adapter in the LogicPak
as shown in figure 2-2,

CAUTION
WHEN CHANGING ADAPTER

BEFORE REMOVING THE ADAPTER, enter an

<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)., The Processor in

the programmer executes flrmware resident

in the adapter. These precautions must be
taken before removing the adapter from the
LogicPak to prevent a program interrupt and
resulting loss of RAM data,

2-1
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Figure 2-1. 303A-101 H&L Design Adapter
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SECTION 3,

3.1 INTRODUCTION
This section explains the steps necessary to
develop data using the 303A-101 H&L Design Adapter.
An overview of the H&L data development process Is
given in section 3,2, Section 3,3 gives the
necessary preoperational procedures and section
3,4 discusses the function menu., Section 3.5
describes the step-by-step data development
process using a terminal,

We recommend that you familiarize yourself
with the commands, functions, and overall fiow of
events before starting to develop data with the

303A=101 H&L Design Adapter.

3.2 OVERVIEW

Figure 3-1 is a flowchart of the generalized
data develiopment process, Data development with
the 303A-101 Design Adapter i5s best accomplished
with a PLDS configuration consisting of the
LogicPak, design adapter, terminal, and a Data 1/0
programmer, The fterminal, though not essential
for many operations, is required to enter design
information and all other operations in the
des ign adapter's repertoire that are not performed
by the p/t adapter,

Programmable loglic devices are arrays of logic
elements joined by matrices of fusible links, You
can custom design a logic circuit by blowing
selected fuses In the matrices, Figure 3-2 shows
the programming options of each fuse matrix and
which fuses must be blown to create each logic
function,

The Process, There are three basic steps to
follow when you program a logic device:

Prepare a function (truth) table just as
you would when designing with discrete

logic,

Transfer the function table into the
programmer,
3, Program a blank device,

NOTE
| f you already have a programmed
master device, you can load the
data into the programmer and skip
steps | and 2 given above. See your
programmer manual for procedures,

DATA DEVELOPMENT

3-1

The first step, preparing a function table,

is common to any logic design process. Your
funct ion table cannot exceed the size of the
device. The table should be formatted as sets of
Input variables and corresponding sets of output
states. The details vary according to the device
used, Each set of input and output conditions is
cons idered a term or gate for data entry to the
programmer .

The second step, transferring the function
table into the programmer's data RAM, is covered
in detail in this manual.

The design adapter simplifles the tedious
step of translating logic structure into a fuse
pattern that needs to be programmed in order for
the device to perform its desired function,

Des ign adapter firmware allows you to specify
a device, enter function tables (1) manual ly from
the terminal keyboard or (2) from other sources
via the RS$-232 serial

Firmware then translates the information into
a fuse pattern in the programmer RAM, Editing can
be performed at any stage at equation or fuse
level,

port in the programmer,

The development adapter also contains
firmware for extenslive test, data entry and verify
options,

After data has been entered, the design
adapter can be removed from the LoglcPak and
replaced with a (p/t) adapter,
programmed with the fuse states existing In the
programmer RAM,

The third step, programming a blank device, Is
covered in the manual for the specific programmer

The device is then

you are using,

NOTE
The memory map of the bit pattern in
the programmer RAM versus the device fuse
pattern was changed, beginning with the IFL
LoglcPak 950-0104-100,

The new organization Is more universal and will
accomodate many additional logic devices. |f you
are loading data Into the programmer via the
serial port using a PROM-type format (hex or
binary, for example) you must prepare new paper
tapes or data files in the ASClI-logic format or
JEDEC formet for use with the 303A LogicPak using
the 303A-101 design development adapter or the
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a. All Series 28 IFL Input Arrays, R — AR ’G

Series 28 FPLS Present-State Array,
Series 20 FPLA Array, and Series 20 FPLS.

e. Series 28 FPLS Registered OR Arrays
(Next-State and Output Arrays)
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Figure 3-2. IFL Programming Options
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303-001 p/t adapter. result

in improperly programmed devices., If you are
using master devices as your data source this
change is transparent to you,

If you are loading data via the serial port in
the ASCll-logic format used by the Model 10, the
950-0800, and the 950-0104, it will be accepted by
the 303A LoglicPak in the new memory map
arrangement if a 303A-101 Deslign Adapter is
instal led,

New tapes or files can be prepared by first
programming a master device using the eariier
hardware and tapes. Next, lInstall the 303A
LogicPak and 303A-101 deslign adapter and load the
master device into RAM, Then download the data
out the port to your tape punch or other storage
medium,

Fallure to do so will

3.3 PREOPERATIONAL PROCEDURES
The foilowing steps must be performed to ready
the PLDS for data development with the 303A-101
Design Adapter.

l. Install the design adapter as described in
Section 2 of this manual,

2, Set the parity, stop bits, and baud rate
so they are the same on all the equipment
in use,

3, Set terminal for:

a) Disable any special functlions using
CNTL H, CNTL M, CNTL P or CNTL Z,.

b} Select distructive cursor for proper
display during edit mode,

4, Power-up the programmer and terminal,

5. Press SELECT,

6, Enter El,

7. Press START,

8, Enter the Family and Pinout Codes from the
terminal, See Programmable Logic
Applications Chart),

9, The function menu will be displayed.

The menu explanations in section 3,5 are
intended to supplement the more complete
discussion of these functions and commands
LogicPak manual., Refer to the LogicFak manual
additional information when necessary.

in the
for

3-3

Most commands can be entered with a singtle
keystroke from the terminal, and the sequence
requires no explanation. Options that require
entry of additional data are described in text as
they would be performed from a terminal, Data
entry from the front panel Is outlined in the
LogicPak manual and fully described in text when
it differs from terminal operation,

3.4 THE FUNCTION MENU

Figure 3-3 shows how the menu will be
displayed on your terminal. Table 3-2 summarizes
the purpose of each function,

CNTL Z will abort any function on the menu.
Escape will take the PLDS out of terminal control,
A set of 13 functions and commands exists for data
development, Familiarize yourself with them
before using the design adapter,

CAUTION

BEFORE REMOVING THE ADAPTER, enter an

<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), The processor In

the programmer executes firmware resldent

in the adapter, These precautions must be taken
before removing the adapter from the Logic-

Pak to prevent a program interrupt and

resulting loss of RAM data.

3.5 DATA DEVELOPMENT

This section describes the key sequences (fig.
3-1) used for data development, They are arranged
in the following order:

l. Input data,

2, Edit data,

3, Inspect the fuse pattern.

4, Enter data to verity and test the device,

Option steps include:

5.
6.

Test and Verify options,
Download data for documentation or
Inspection,

Finally:

7. Program the device, (instructions in p/t

adapter manual).

10-715-1951



Terminal Data Entry
data you will need to use the edit mode.

If you are developing new
If you
are updating data previously stored on anocther
media, or entering them after they have been
partially developed on a host computer, you will
need to use one of the two receive modes.

Data can be loaded into the programmer RAM In
one of two formats: the JEDEC format or the
ASCl l-logic format,

RECEIVE FUSE DATA (B)(EB)(JEDEC
FORMAT)

This function prepares the programmer to
recelive source eguations fram a peripheral via the
serial port in the JEDEC format (see LoglcPak
manual for detalis of JEDEC format), The
programmer must be prepared to receive data before
the transmitting unit begins to send. The key
sequence is as follows:

3.5.1

|l Complete the preoperation procedures given
in section 3,3, The function menu will be

presented.
2, Enter B.

3. The programmer is now ready to receive
data. The transmiting unit can now be
told to send data,

All line feeds (<LF>) are stripped from the
data on input., <CR> is inserted after every 80
characters unless they occur sconer. The data is
sequential iy stored in the source buffer,

Logic Data can now be displayed by returning
to the display menu with a 0, then pressing 4,
Normal editing can be performed from this point,

3,5,2 RECEIVE SIGNETICS TRANSLATOR (2)(E2)
(ASC! 1-LOGIC FORMAT)

The ASCll=logic format Is only recommended
when 1t is necessary to remain compatible with an
existing installation, Otherwise, the JEDEC
format is preferred. |t aliows transmission of
test data, and Is @ more widely accepted format.

The key sequence for entering data in the
ASClI-logic format Is as follows:

I, Complete the preoperation procedures given
in section 3,3, The function menu will be
displayed,

2. Enter 2,

3, The programmer is now ready to recelve
data.

When transmitting logic programming data to or
from the programmer's serial port in the ASCl)-
loglc format, you must proceed as described in the
fol lowing paragraphs,

Figure 3-4 illustrates input files for all
five logic devices, Start the stream with an SOH
(CNTL A) or an STX (CNTL B),

Header informetion can be included but it must
appear before the SOH or STX, Signal the end of
fransmission with an ETX (CNTL C),

Logic states for each array are grouped in
fields of variables, Each field is preceded by
its own ID code: an asterisk and a letter,

Tables 3-3 through 3-6 describe the valid states
and 1D codes for each device,

Term numbers may appear in any order, Within
each term, all fields must appear In the order
descr ibed for esach device.

To erase an entry, follow It with a backspace
and a ruboute To erase an entire term!'s entries,
enter the 1D code, one space, the term number, and
the letter E.

NOTE
The programmer has no timeout (normally

25 seconds) when entering data in the E2

input mode, Take your time,

Serles 28 FPGA, Table 3-3 lists the valid
states and field ID codes for this devices,

Table 3-3. Series 28 FPGA ID Codes and Logic
Entry,
Gate ID = *G (Gate Number)
Output Actlve- I nput Array
Entry Level ID = *A iD= ¥|
H HIGH TRUE
L LOW FALSE
- NA DON'T CARE
) NA I NACT I VE

. Invoke Select code 2,

2. Enter CNTL A or CNTL B,

36
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Series 28 FPLA/FPRP,

Se

Enter *G, exactly one space, and a gate
number., Gates do not have to appear in
numerical order, but each gate must
include both fields of variables (steps
4 through 7).

Enter *A,

Enter the output active level for this
gate.

Enter *|,

Enter all 16 of the input array veriables

starting with the highest numbered

Repeat steps 3 through 7 until you've
entered all of your function table.

Enter CNTL C,
Change to p/t adapter.

Enter escape.

fnsert a blank device in the socket
and start a Program operation.

Table 3-4 lists the

valid states and field ID codes for this device,

inpute.

Table 3-4, Series 28 FPLA/FPRP ID Codes and Logic
Entries
FPLA OUTPUT ACTIVE|TERM 1D = * (TERM NUMBER)
ENTRY LEVEL ID = *A
INPUT ARRAY |OUPUT ARRAY
ID = * 1D = F* I np
H HIGH TRUE NA
L LOW FALSE NA
- NA DON'T CARE NA
@ NA { NACT I VE NA
A NA NA ACTIVE
0 NA NA I NACT I VE
l. Invoke Select Code 2,
2. Enter CNTL A or CNTL B.
3, Enter *A,
4, Enter states for all eight of the output

active-ievel array variables starting
with the highest numbered output,

3-7
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NOTE

For programming a series 28 FPRP, enter

H (active hligh) for all of the output

active levels,

5.

13,

Series 28 FPLS,
state entries and field ID codes for 28 series

ut,

5.

Enter *P, exactly one space, and a product
Product terms do not have to
appear in numerical order, but each must
include both fields of variables (steps 6
through 9).

term number.,

Enter *|,

Enter states for all 16 input array
variables, starting with the highest
numbered Input,

Enter *F,

Enter the states for all eight of the
output array variables, starting with the
highest numbered output.

Repeat steps 5 through 9 until you've
entered all of your function tables,

Enter CNTL C.
Enter escape.

Change to p/t adapter.

Insert a blank device in the socket
adapter and start a Program operation,

Table 3-5 lists the valid

Invoke Select code 2.
Enter CNTL A or CNTL B.
Enter *A,

Enter a character to set the PR/OE option
to Its desired state.

Enter *T, exactly one space and a
transition term number. Transitlon terms
do not have to appear in numerical order,
but each must lnclude all five flelds of
variables (steps 6 tThrough 15),



Enter *C,

Enter a state for the complement array
varlable,

Enter *|,
Enter states for all 16 of the input array

varlables with the highest numbered input
first,

|10, Enter *P,
Table 3-5, Series 28 FPLS ID Codes and Logic Arrays
TERM ID = *T (TERM NUMBER)
ENTRY|PR/OE COMPLEMENT INPUT & NEXT STATE &
ID = *A | ARRAY PRESET STATE|OUTPUT
ID = *C ARRAYS ARRAYS
ID = *1 & *P|ID = *N & &F
H PRESET NA TRUE SET
L |OUTPUT
ENABLE NA FALSE RESET

- NA TRANSPARENT | DON'T CARE NO CHANGE

@ NA INACT I VE INACTIVE INACTIVE

A NA GENERATE NA NA

0 NA PROPAGATE NA NA

11, Enter states for all six of the present
state arrays variables with the highest
numbered variable first.

(2, Enter *N,

|13, Enter states for all six of the next state
array variables with the highest numbered
variable appearing first.

14, Enter *F.

15, Enter states for all six of the next state
array variables with the hlghest numbered
variable appearing first,

16, Repeat steps 5 through 15 until you've
entered the entire function table.

17, Enter CNTL C,

18, Enter escape, Change fo p/t adapter.

38

19,

Series 20 FPLA,
entries for the series 20 FPLA

Insert a blank device in the socket
adapter and start a Program operation,

Table 3-6 tists the valid
input,

Table 3-6., Series 20 FPLA Logic Entry
ACTIVE B(1) B(0)

CHARACTER LEVEL I ARRAY ARRAY ARRAY

H HIGH TRUE TRUE N/A

L LOW FALSE FALSE FALSE

- NA DON'T CARE DON'T CARE NA

2 NA INACT I VE INACT IVE NA

A NA NA NA ACTIVE

o NA NA NA I NACT I VE

5.

10-715-1951

Invoke Select code 2.

Enter CNTL A or CNTL B.

Enter * POL,

Enter states for all ten of the output-
polarity array variables starting with the
highest numbered output,

Enter *P and 2 product term number,
Product terms do not have to appear in
numerical order, but each product term
must include ali{ the fields of variables
(steps 6 through 1),

Enter *i.

Enter states for all eight input array
variables, starting with the highest
numbered input.

Enter *BI,

Enter states for all ten B(1) input

array variables, starting with the
highest numbered input,

Enter *B0 (only for terms @ through
3.




Series 20 FPLS,

Enter states for all ten B(0) output
array variables, starting with the
highest numbered output (only for terms
P through 31),

Repeat steps 5 through (! until you have
entered all of your function table,

Enter CNTL C,
Enter escape.

Change to p/t adapter,

Insert a blank device in the socket
adapter and start a Program.

Table 3~7 lists the valid

entries for the series 20 FPLS input,

Invoke Select Code 2,
Enter CNTL A or CNTL B,
Enter * POL.

Enter states for all four output polarity
array variables starting with the highest
numbered output,

Enter * EA,

Enter states for the output enable
variable,

Enter * EB,

Enter states for the output enable
variable B,

Enter * F/F,

Enter states for all eight flip-flop
function variablies starting with the
highest numbered output.

Enter * P and a product term number or
letters in the case of the control terms.
Product terms do not have to appear in
numberical order, but each product term
must include all the fields of variables

(Steps 12 = 23,

10-715-1951
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13,

14,

16,

17.

18,

19,

NOTE:

20,

21,

22,

23,

24,

25,

26,

27,

Enter * C,

Enter state for the complement array
variable.

Enter * |,
Enter states for all four input variables,
Enter * Bi,

Enter states for all four static /0
variables.

Enter * QF,

Enter states for all eight registered
feedback variables,

Steps 20 = 23 do not apply for control
terms,

Enter * QN

Enter states for all eight registered OR
array variables,

Enter * BO,

Enter states for all four OR array
variable for the static outputs,

Repeat steps 12 - 23 for the entire
function table,

Enter CNTL C,
Enter escape.

Change to P/T adapter,

Insert a blank device in the socket
adapter and program.



Table 3-7. Series 20 FPLS Logic Entry

Active EA/EB F/F C | B(1) Q(P) Q(N)Y* B(0) *
Character Level Option  Option Term Array Array Array Array Array
H High - NA NA True True True True NA
L Low - NA NA False False False False NA
0 NA - NA Inactive Inactive Inactive Inactive Inactive NA
NA - NA Transport Don't care Don't care Don't care Don't care NA
A NA = Control led Generate N/A N/A N/A N/A Active
JK/D
) NA - J=K Propagate N/A N/A N/A N/A fnactive

*These two fields do not exist for the control terms

3-10
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3.5.3 EDIT LOGIC DIAGRAM (4)

This function is used to enter and edit data,
Figure 3-5 is a flowchart of the edlting process.,
Table 3-8 {ists the commands you can use to
manipulate logic entries, control the display, and
move the cursor.

To enter data using the terminal entry mode,
enter 4,

The display will look Ilke one of the title
block figure 39, depending on the device
selected, unless no device type or Family and
Pinout Codes have been entered.

You are presented with a series of fiselds
corresponding to the arrays within a
device you will later program. To load RAM with
your function table, enter logic state
characters in these fields, The initial disptay
includes the first field of the device.

The following paragraphs explain how to enter
loglc states and how to edit data after It has
been entered,

Series 28 FPGA,
look like figure 3-%a,

The terminal display will
Tabte 3-3 lists the valid
logic state entries for the series 28 fPGA,

l. Enter a gate number. (Remember to enter
gate number 5 as @5, gate number 2 as §2,
and so forth), "N" will advence the
cursor to the next field., The cursor will
then move to the single variable for the

output active-level fleld,

2, Enter a state for the output actlve level..
The cursor will then move to the first
variable of the input array field.

3, Enter states for the input array variables,

4. When you finish a gate's variables, the next
gate's varlables wll| appear and the cursor
will return to the actlve-level varlable.
Repeat steps 2 and 3 for each gate, until you
have loaded all of the function table.

Serles 28 FPLA/FPRP, The terminal display

will look like figure 3-9b, Table 3-4 lists the

togic entries to use tor these devices,

le Series 28FPLA only: Enter the active
levels for the product term outputs., For
series 28 FPRP, enter H (active high) for
al |l of the output-active levels,

2, Next, you'l!l see the two product
term fields displayed beginning with
product term @9 as in figure 3-10.

3. Enter the number of the product term you
want to work on. The cursor wili then be
on the first varlable of the input
array field.

4, Enter logic states for the input array

variables,
5. After setting the last variable in the
fleld, the cursor will jump to the next

field, the output array variables,

6. When you flinish the term, the cursor wil
return to the first variable of the input
array field, and the product term number
will Repeat steps 4 and 5
until you've entered all of your function,

increment,

Series 28 FPLS, The terminal display will
look |ike figure 3-9¢c, Table 3=5 |ists the valid
logic states for the Series 28 FPLS,

|l Enter the PR/OE option variable.

2. Next, the 5 fields of the transition
terms will appear on the
screen as in figure 3-il.

3, Enter the number of the transition
term you want to work on. The cursor
witl then be on the variable in the
complement array fieid,

4, Enter a state for the complement array.
The cursor will then move to the firs+t
variable of the next field.

3=-11
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ENTER
FAMILY AND
PINOUT CODES

'

ENTER
EDITOR
(4}

%

ENTER
LOGIC
STATES

+

SELECT
EDIT
MENU
(OPTIONAL)

¢

RETURN
TO DISPLAY
MENU

'

Figure 3-5. Fiowchart, Editing Process
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BEFORE®

* 99 8| HL=f HL=0 HL=F HL=F %F AA A AAA bl | HL=-@ HL=-@ HL=@ HL=@ *F AAA A AA
*P g1 *| HHLL Bg-- HHLL PP-- BF AAA, AMA, L) *| HHLL 89-- HHLL Bf-- *F AAA, AAA,
*® g2 #l LLHL LLHL LLHL LLHL % AA, AA, * g2 #| HHHAH HHHH HHHH HHHH % AAA AAA
* g3 1 LLLL HHHH §@88 —--- *F AAAA ... ® g3 ®] LLHL LLHL LLHL LLHL *F A A, A.A,
» g4 | P20 DAJR PPIP PPFP *F AAAA AAAA P S LLLL HHHE §BF2 —--- *F AAAA ...
* ps * 9999 9007 J302 0399 *F AAAA AAAA *® p5 1 9900 9902 U092 PRBZ *F AAAA AAAA
*P g6 *| 9908 PUGR G00F G009 "F AAAA AAAA * g6 I PORR BIRP GOPR BPUP CF AAAA AAAA
Figure 3-6. Insert Series 28 FPLA Data
BEFORE® AFTER®
- *| HL~f@ HL=@ HL=~F HL~F *F AAA A,AA * g *| HL=@ HL=F HL=f HL=P *F AA,A A,AA
*® pt 1 OHHLL OB-- HHLL BB-- *F AAA, AAA, *® g TLOHHLL B0-- HHLL BP-- °F AAA, AAA,
*P B2 *| HHHH HHHH HHHH HHHE ®F  JAAA JAAA *P g2 ®LOLLHL LLHL LLHL LLHL ®F AJA. AJA,
*P P13 #| LLHL LLHL LLHL LLHL *F AJA. AA, P g3 ®1OLLLL HHHH BPPE ---- #F AAAA ,,,
" g4 #| LLLL HHHK BPPE ~--- *F AAAA _,,, *P B4 ) PEEL POOL POOL DBBE SF AAAA AAAA
il *1 PEOP POPD POOE POBPY *F AAAA AAAA " P *1 DOPP BPDE PDOP PPDE "F AAAA AAAA
P g6 T BOBD LOLD BOOL PELE *F AAAA AAAA P f6 *| BBEO DDDO BPOD DOPD *F AAAA AAAA
Figure 3-7. Delete Series 28 FPLA Data
BEFORE® AFTERY
* ag | ML= ML= HL=f HL=@ % AAA AAA = g9 *| HL=B HL=§ HL=@ HL= *F AA.A AAA
*® p TLOHALL PP~ HHLL IF— SF AAA, AAA, *® g S| HHLL PP-- HHLL == *F AAA, AAA,
*® g2 #| LLHL LLHL LLHL LLHL *F A A, ALA, * g2 (LML LLWL LML LLHL % A_A, A.A,
w® g Bl OLLLL Medb 990 ==an °F AAAA ..., * p3 B OLLLL Mt GOPP ==mc BF AAMA .,
*® g i 9O0P DOOP PIOR PIOF *F AAAA g4 *] HHLL §@P~ L=LE GH=0 *F AA S A
0 g5 S HRLL - L-U@ S OAMA LA g5 *| L L@@ -~ LLHR ®F _ A, AALA
P g6 L SRR 03U PRIP PIDD °F AAAA AAAA *» g6 ® LLLe GB-L HHHL BB~ & _AAA (A.A
w5 QL L9 g-—- LLHH ®F LA, AAA L I *) 9999 9989 9999 o AAAA AAAA
* fo 1 9990 9999 B9 9999 °F AAAA AAAA *® 8 S PR PEGR PEIR FFAD °T AAAA AAMA
% g9 B LLL- BO-L HHL —J0- BF AAA LALA "w B i 9900 Ja0D U093 JPBU *F AAAA AAAA
* 9 %1 9930 9HAP 3990 9999 °F AMAA AAAA ® 13 | 042 0000 0330 0000 *F AAAA AAAA
® 0 * §O0F U007 8339 G303 °F AAAA AAAA P 1" i BEPY J09 F9PP PPBE TF AAAA AAAA

Figure 3-8. Compress Series 28 FPLA Terms
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FATA -0 COGPDEATIAN PLERS-H ANE © RESIGN ABARPTER CAPYPIGNT 192 LaTA 120 CORPORATION PLLIZ=H AND L DEZ]3N ADAFTEFR COFE]ENT
FEWIGCE TR opnammmy FRAS SFT1nF 1A% LEVICE TD PRDGRAM: FPL I1na.ons
I L RS ENTER PR-OE DPTIDN PO
a. Series 28 FPGA c. Series 28 FPLS
wTA 10 COEFDRRTION FLIC =W AND L DETIGN A[RETER TORYFIGHT Juzg DRATA -0 CORPPOEATION PLDT == AND |, DIE:TAN A[OSMETEF COF G RTEHT 1A

PEVICE TO PPDGFAM: FPLA

nn oyl

TES4 TN

O HHMHR HHRe

ENTERP RCTIVE LEVELS

DEVICE TD PROGRAM: FPLA RoS1Se. 152

a8

oPOL HH

ENTER DUTPUT POLARITYY

b. Series 28 FPLA

I7C CORPORATION PLDS-H AND L DESIGN ADAPTER

QEVICE TD PROGRAM: FPLS 325158/15%

3210
ENTER QUTPUT POLARITY: #PDL LLLL

COPYRIGHT 1982

e. Series 20 FPLS

d. Series 20 FPLA

Figure 3-9. Editing Title Blocks for IFL Devices (Terminal Entry Mode)
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Serles 20 FPLA,
look like figure 3-9d.

Enter states for the variables in the
fnput array field. The cursor will then
move to the first variable in the next
field,

Enter characters for the present-state
array field. The cursor will then jump
to the first variable of the next field.

Enter logic states for the next-state
array fields The cursor wlll then move to
the first variable In the last field.

Enter logic states for the output array
fields, When you finish, the cursor will
return to the variable in the compliement
array field, and the ftransition term
number witl increment,

Repeats steps 4 through 8 until you've
entered your entire function table,

The terminal display will
Table 3-6 {ists the loglc

entries to use for the Series 20 FPLA,

3.

6.

Enter the active levels for the product
term outputs,.

Next, you will see the three product
term fields displayed, as in figure 3-1Za,

Enter the number of the product term you
want to work on., The cursor will then be
on the first variable of the input

array field.

Enter the logic states for the Input array
variables,

After setting the ilast variable of the
fleld, the cursor will jump to the next
fileld, the Bl array variables,.

Enter the loglic states for the Bl array
variables.

Complete the term by entering the logic
states of the last fleld, the BO array

3-12

10,

Series 20 FPLS,
look |ike Figure 3-9e,

variables,
will return to the first variable of the
input array fieid, and the product term
will

Upon completion, the cursor

increment.

Repeat steps 4 through 7 until you have
entered all of the product terms (Pgyq
through P3).

Upon completion of the last product term
(P3]), the cursor will return to the first
variable in the input array field of the
first control term (PDg) as shown in
figure 3-12b,

Repeat steps 4 through 6 until you have
entered in all of your control terms (PDg

The terminal display will
Table 3~7 llsts the logic

entries for the series 20 FPLS,

10-715-1951

Enter active level states
Enter EA/EB options
Enter F/F type options

Next you will see six product term fields
displayed. (Control terms wil| have only
four flelds),

Enter the number, or letters in the case
of a control term, of the product term
you wish to edit,

When a field
will automatical ly
When finished
cursor wiltl jump
next product term.

Enter states for each field,
is completed the cursor
jump to the next fleid,
with a product term the
to the beginning of the

Repeat above sequence for all product
terms desired to be edited,



DATA 1.0 CORFORATION FLDZ-H AND L DETISN ADARFTER  COFYRIGHT 1322

DEVICE TO FPROGFAM: FPLA S2%100-101

refd Iz

ENTER RACTIVE LEVELT oH HHHH HHHH
1111 11
422 1032 TES4 2210 TESY TN
o 00 ®] ~LHL --HH LLLL HHHH oF A.FH . H.F

Figure 3-10. Series 28 FPLA/FPRP Titie Block and Product Term 0@ After Pressing P
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sTR T-0 CORFDFPATION

DEVICE TO FROGRAM: FRLEZ 225104105

ENTER PR-0OE OPTION o H

1111 11
S4nT 1092 TESY 2210
T nn ol - o] —-LHL --HH LLLL HHHH

FLDZ=-H AND L DEZISN ADRFTER

Sazz1n
oF —HHHHH

COFYRIGEHT

S4zz10
o =l=li=-=

F=0=C Ao B 4

oF HHHH —1i1=1

Figure 3-11. Series 28 FPLS Title Block and Transition Term 0@ After Pressing T
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DATA T-0 CORPOPATION FLOZ-H ANDL L DEZIGN ADRFTER  COFYRIGHT 13&s

LaX]
(K]
A
)
N
(1]

NEVICE TO PROGRAM: FPLA &ZTF

Q8 VeG4 EZI0

ENTER OUTPUT POLRRITY: oPOL HH HHHH HHHH

FTRE4 =210 9o FES4 mZIN o TeS4 Tzl
o 00 o] LLLL HHHH k] HH —LHL --HH oE[l H. A.H. ....
Series 20 FPLA Fields
OATA I/70 CORPCORATICN PLOS-h AND L C:3IGw ADAPTER CCPYRIGHT 1982
/
DEVICE TC PROGRAM: FPLS &2S135/155%
3215
ENTER OUTFUT POLARITY: *PDOL LiLw
ENTER cA/ZE CPTIONS: *cd J <«to o
, 7654 3219
ENTER F/F TYPEL: *5/F AAAR AlAA
I219 3210 7594 2210 7554 3210 321
*P 00 *L 0 «I 03G90 *51 0CC0 *3F 0200 GCGO *JN 000D 0CDO *B0 AAA

Series 20 FPLS Fields

Figure 3-12. Series 20 FPLA and FPLS Fields
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Table 3-8, Terminal Editing Commands

COMMAND NAME

DESCRIPTION

G

owm AN - O

Enter Gate Number

Enter Product Term Number
Enter Transition Term Number
Advance Cursor

Back up Cursor

Display Next Term

Display Last Term

Enter Next Field

Insert Term

Delete Term

Clear Term

Deactivate Term

Display Edit Menu

Exit

Terminal Entry

Serial input

Serial Output

List Low=Order Terms
List High-Order Terms
Compress Terms

CNTL Z Escape Logic Edit Mode

CNTL S Halt Transmission

CNTL Q Resume Transmission

Cursor waits for entry of an FPGA gate number.,

Cursor waits for an entry of an FPLA/FPRP product term number.
Cursor waits for entry of an FPLS transition term number,
Moves cursor to the right,

Moves cursor to the left, Cannot return to previous field.
Display next higher-numbered gate or term,

Display next lower-numbered gate or term.

Cursor advances to the next field of variables in the current
gate or term,

Inserts new term before term display when command. The
inserted displayed term witl be displayed and will show its
default (unprogrammed) values; new states can then be entered,
Higher-numbered terms move up one term, Highest device term
is lost, See flgure 3-6, (takes several seconds to execute),

Data at displayed term is destroyed, Data at higher-=numbered
terms move down one term, See figure 3-7,

Displayed term is cleared to its default values,

Outputs of displayed term are set to inactive., FPLA and FPLS
only,

Displays edit menu,

Returns to display menu,

Returns to Edit Mode.

Recelve data in ASCil-logic format,

Transmit Data in ASClI=loglc format,

Terms 0-23 are displayed,

Terms 24-47 are displayed.

Nonconsecutive terms are moved up to occupy intervening

blank terms. See figure 3-8,

The screen will display nonverifying data: RAM data wil
appear first, with corresponding device data on the line
below.

CNTL Z causes a return to the display menu.
Use this command to Interrupt serial output or wverify output,

Use this command to resume transmission after interrupting
serial output or verify output.

3-13
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After all varlables have been entered into the
programmer RAM, check the fuse table against the
loglc diagram to ensure that all entries were
correctly made, This can be accomplished with the
Display Fuse Pattern function.

3.5.4 DISPLAY FUSE PATTERN (A),

By comparing the logic diagram with the fuse
pattern (tig. 3-13 and fig. 3-14), you can see
that the fuse numbers correspond to those on the
logic diagram. The fuse table matrix usually
represents the same physical layout as the logic
dlagram, Fuse numbers have been added to make
this comparison easier,

To display the fuse pattern of a device enter
nAnt from the terminal display menu, The pattern

will scroll from start to finish on a CRT terminal.
To Halt the display, enter CNTL S, To continue
the scroll, enter CNTL Q. The fuse

pattern will be a result of either Input from a
peripheral or Logic data in the edit mode.

If it is necessary to enter decimal| fuse data and
alter speciflc fuse states, this can be done at
this time with function E from the edit menu,
Data 1/0 does not recommend this procedure,
however, because (]} the resulting fuse pattern
will no longer represent your function table and
(2) this will negate any Structured Test vectors
that were derived from your function table.

3-14
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BIPOLAR MEMORY DMISION

JUNE 1981

FIELD PROGRAMMABLE GATE ARRAY (16X9)

825102 (0.C.)/825103 (1.S.)

-0 = ) INTEGRATED FUSE LOGIC
T ooiIhmie SeRiEs 26
FPGA LOGIC DIAGRAM
Fuse i
264 23 198 165 132 29 86 3 0
00
0 M o1
02
g 03
04
06
08
0~ 50
i
i or
ot
17 M oF
,9 :
: -
w20
10 15
%
m 57
e 19
la ‘ICC
13 30
hs - 1
(LOGIC GATES =G 8 7¢ g ? ? ? ¢ 1 Ob
ol e 1y [ N
U0 U U o 4d 4
\/

B A Y -
] =] L] [ ]
[ Fa £3 k2 1 [14)

. DENOTES FIXED CONNECTION

16

Signetics
Figure 3-13. %:)?ii:abiagram




LINE

NUMBER ~ammiic

CEMMENE = N
FLFI

BRI BIRIBIAYTIA
FHZ® 1nieingingl

= BIRIRIRLA]
nRSa jaieiniage
I8 ek FLEFLRFIFLER AR
Fi1 &S FLELELFLPTRUPLFEFURY
Ft] =z FLELFLRL PR
na= OOOnNnnnnn
reed 1111111111

BITPLAT FUTE

10

InInimnlng
1111111+w#1
BRIDRDNID NN
1a1ninlnln

1111111111

PRTTERN

ol
1111100110
1RARTIRATTA
F1R1ATA] AT
1RTRIATETA

COOnnnnnnnn

1111111111

INCREMENT
o »j./
110
£11
FIle
1K)
FIPLFI
FiFIFl

BN

110

Line Number + Increment

Fuse Number

Fuse State
@ = intact
1 = open

Figure 3-14. Display Fuse Pattern
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3.,5,5 ENTER FUNCTIONAL TEST DATA (8),

This function lets you view or change the
parameters for the Loglc Fingerprint™ test and the
Structured Test (fig 3-15), These two tests and
key sequences are described in the LogicPak Manual
Section on Testing Select functions.

Documentation Documenting the fuse data in

RAM can be accomplished in three ways: (1)
Transmit Signetics Translator, (2) Display Fuse
Data (already discussed), and (3) Transmit Fuse
Data. The key seguence is as follows:

l. Complete all necessary setup procedures
(sec. 3,3).

2., Set up the unit that is to receive the
data.

3, Enter 3o0orC,

4, The programmer will ocutput fuse data in
RAM to the serial port.

345.6 TRANSMIT SIGNETICS TRANSLATOR (3)

This function downloads the fuse states in the
programmer RAM in ASCII-logic (Signetics
translator) format, Figure 3-16 shows the output
tformats for the Signetics series of devices.

345.,7 TRANSMIT FUSE DATA (C)

This function outputs the fuse states in the
programmer RAM in the JEDEC format., Figure 3-17
shows an example of the fuse data transmission,
the JEDEC format is explained in the LogicPak
manual,

3.5.8 ENTER REJECT COUNT OPTION
See LogicPak Manual section on Operational
Select functions,

3.5.,9 ENTER VERIFY OPTION

Both of the above programming functions are
included as a convenlience in the design adapter
firmware, The options are stored in RAM and
cannot be stored as part of a logic format.
Consult the LogicPak manual Section on Testing
Select Options for additional information,
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TOMMAENE o o

TYCLES FOR CIMRERERINT:
TTARTING

FINSERRPINT
CINRERERINT
TTRLUCTLEER
LTRLTTLRRER
STREICTLRER
TTRLIC TR E R

EHNTE® ERiNETIOMAL

1 ABRITER]

TEET
TESZT
TEET
TEZT

WET TR
WEC TR
WES TR
WE TR

£

WETTOR

FLFEFI]
iRz
LI EAICH |
[IINIE ¥

TEST PATH

FIFRINI] 11 1L bbbedbodrdl ol o B Bl B ] 10
Wt IR R b N s et bed 61 EE 1] B B
117111133 e i3 1113331

Figure 3-15. Enter Functional Test Data
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COMM@ENE = ¢ TRRNSMIT FLISE DRTA
sNIAc BT oF B

YL

friInii Rl AT RI AT AY Rl ey

1111 1RA1TERITIATIBTINTA]
fl1il11111118R11RRT1 AR
11an11AlRIRlIalAlnlag
nIelplRlataIsing g

Alal Il Rl Rl Bl IRl Rg

..................

ARRRYI111111111111111

111311111111 11111 0
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OVRFIRNT FARAAT T T 1L HRHEME HE L FaT A I
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L2 e

Figure 3-17. Transmit Fuse Data
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*G o A K % HL-PHL-@HL-BHL-#
G 1 "A L *| PelHP=LHP-LHP=LH
*G g3 ®A M ®| HHHHHHMHHHHHHHHH
*G p4  *AH  *I LLLL (ETC.)

a) FPGA

*®
*p
*p
0

*A (HHHL LHH
96 %) HL-@HL=-@HL=@HL=0  %F AA_AA AA
A Bl OHHLLPB--HHLLPB-—  &F AAA AAA,
92 %1 LLHLLHLIHLLHLLHL  %F AJALALA,
#3  *1 LLLL (ETC,}

b) FPLA/FPRP

*PFL HLHLHLHL

ST g8 %C g * HL-GHL~GHL-gHL=G  *P @RGHLE N HHLL—-  *F HHLLL—@ .
TGl SC g A HLLAG--HHLLAG-- *P BIOLAL °N HHLLPS *F --L-gP— -23‘1’ :: mﬁfﬁz 2: ﬁﬂmh
T @2 “< g #1  HHHHHHHAHHHHRHHH P POHEHG W HLRp-- ¥ L=gHHHL=-
“T g5 g A LA (ETC.) *PE2 % HHL-§<§ *8| HHLJ4G4
. *Pg3  #1 LLLL (ETC.)
e FPLS d) Serles 20 FPLA
*POL KLAL _#*Z& 0 ¢ AuiaBole
P Q0  aC & +I 2 AL=C’ TwiP HL=JHL=3  #uN HL=-0ML=-0  #30 A.A.
#P 01 *{ g v 1 4L=0  #IP HL=OHL=D  *GN HL=CHL=0 =20 A.A.
*P 02 *L -1 I HL=C * P HML=JML=) *QN HL~0nL=-0 =80 A.A.
=P 03 «C Q .1 I He-¢ &P HL-0HL-D] *GN HL-OHL-C *80 A.A.
*P 04k L 3 +1 D oni-0 AP HL-OWL-)  #CN HL-OAL-0 #B0 A.A.
#P 05 #C 0 #I I WL-G %3P MC-OHL-2  #CN HL=OHL=0  #BO A.A.

@) Series 20 FPLS

Figure 3-16. Output Formats
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