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1 INTRODUCTION

1.1 Purpose and Scope

This standard was developed to prevent the proliferation of data transfer formats that occurred with microprocessor
development systems. The focus of the standard is on field-programmabie devices and their support tools. 1t is not
intended for other types of semicustom logic devices or other types of fabrication or testing equipment.

The standard includes a simple transmission protocol based on traditional PROM formats that allow a device

er to share a computer serial port with a terminal. This simple protocol is not & complete communication
protocol and does not do retries or error correction. If the device programmer has local storage, such as floppy disk,
for the programming data this protocol is not required.

This standard defines a data format for transferring the fuse or cell states between the development system and the
programmer. It does not define the device architecture such as types of logic arrays or the output macro cell. Also
the standard does not define the programming algorithms or the device and technology specific information for
accessing the fuses or cells.

Field-programmable logic devices may require more testing than programmable memories, so the standard defines a
simple functional testing format. This test vector format is not a gencral purpose parametric test language.

<STX>File for PLD 1288 Created on 8-Feb-85 3:05PM
6809 memory decode 123-0017-001

Joe Engineer Advanced Logic Corp *

QP20* QF448* QVS*

FO* XO0*

L0000 1111101111111111111111111111*

L0028 1011111111111111111111111110®

10056 1110111111111111111111111111®

L0112 0101011101111011111111111111*

10224 0101011110111011111111111111*

L0336 0101011101110111111111111111*

V0001 000000XCXNXCOXHHHL XXN®

V0002 010000XXNXCXXHHHLXXN*

V0003 1000003XCCINXCCOTHHLXXN
V0004 110000X0CKNXOCKHHHLXXN
V0005 111000XCXNXOCCHLHHXXN
V0006 111010X3XXNXCCHHHHXXN
V0007 111 100X3CNXOCKHHLHXXN
V0008 1111 10X XXNXXXLHIHXXN
C124E*<ETX>8A76

- n %

Figure 1. Exampie of & Programmable Logic Device Data File
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1.2 Summary of Programming and Testing Fields

The programming and testing information is contained in various fields. The following list gives the field identifier
and a description. To comply with the standard the device programmer, tester, and development system must
provide and recognize certain fields.

Identifier Description
(n.a.) Design Specification
N Note
QF  Number of Fuses in Device ***
QP  Number of Device Package Pins ***
QV  Maximum Number of Test Vectors ***

Default Fuse State * E Electrical Data *
Fuse List * U User Data
Fuse Checksum J Device Identification

Default Test Condition **
Test Vectors **
Pin Sequence **

Device (Obsolete)
Security Fuse
Signature Analysis
Access Time

PROY WX O
wn
-

* Programmer must recognize
hid Tester must recognize
*s2s  Development System must provide

1.3 Changes to October 1983 Standard

The 1983 standard defined the D, F, L, C, V, and P field. Several other fields are now being used, and this new
standard formally defines these fields. The new standard is a superset of the 1983 standard.

The sequence and allowed combinations of the various fields have been clarified. One field, the D field, was not
clearly defined and this led to conflicting uses. The D field is made obsolete in this standard.

Several changes have been added to the test vectors to defined unspecified vectors and don't care conditions. The
test vectors now aliow for manufacture independent register preloading.

1.4 Changes clarifying preload test vectors

The B preload test vector, intended to allow preloading of buried registers, has been clarified. The previous
definition was ambiguous. In addition, register numbering guidelines have been added, and a "read-and-retain” test
condition has been added to allow selective preloading of registers, without disturbing other registers.

In Standard 3-A, the QP field was defined as containing the number of pins in the test vectors. The new standard

defines the QP field as containing the number of pins on the device package. Conditions under which the QP field
is mandatory are listed in 5.4
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1.5  Addition of & register observation vector

A T vector has been added to allow the observation of all registers in a device. This allows equal access to output,
input, and internal registers. Its format parallels that of the B preload vector.

1.6 Additions to JESD3-B which implement JESD3-C
Electrical Fuse Data (E): The E field has been added to allow for the handling of special feature fuses that do not
affect the fucntion of the device. An example of this type of fuse is the power miser fuses available in some
types of PLD devices. With this addition, the integrity of the L field will remain intact such that one common
JEDEC file can be utilized to program any device with the same logical functionality.
User Data (U): The U field has been added to allow for the handling of special feature fuses that do not affect the
logic function of the device. An example of this type of fuse is the User Data Signature (information only)
available in some types of PLD devices. With this addition, the integrity of the L field will remain intact such that
one common JEDEC file can be utilized to program any device with the same logical functionality.
Device Identification (J): The purpose of the J field is to provide & means of verifying that a particular JEDEC file
is appropriate for the device which has been selected for programming. Each PLD architecture is assigned a
unique code, and each pinout variation of an architecture is assigned a unique code. Uniqueness is defined more
thoroughly below. The intent is for the device programmer to check the device and JEDEC file before
programming and then issue an error message if the device code in the JEDEC file does not match the device type
that has been selected for programming. This field does not provide for verification of the actual device in the
socket.

2 SPECIAL NOTATIONS AND DEFINITIONS
2.1 Notation Conventions

In addition to descriptions and examples this document uses the Backus-Naur Form (BNF) to define the syntax of
the data transfer format. BNF is a shorthand notation that follows these rules:

o ":="denotes "is defined as".
o Characters enclosed by single quotes are literals (required).
o Angle brackets enclose identifiers.
o Square brackets enclose optional items.
o Braces (curly brackets) enclose a repeated item. The item may appear zero or more times.
o Vertical bars indicate a choice between items.
o Repeat counts are given by a :n suffix. For example, a six digit number would be defined as "<aumber> =
<digit>6."
For example, in words, the definition of a person's name reads:
The full name consists of an optional title followed by a first name, a middle name, and a last name. The

person may not have a middle name or may have several middle names. The titles consist of: Mr., Mrs.,
Ms., Miss, and Dr.
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BNF Syntax:

<full name> = [<title>] <. name> {<m. name>} <1. name>
itle>  »="Mr. | Mrs'|'Ms.'| 'Miss'| Dr.’

Examples
Miss Mary Ann Smith
Mr. John Jacob Joseph Jones
Tom Anderson

2.2 BNF Rules and Deflnitions
The following standard definitions are used throughout the rest of this document:

«ig'ngv|'ll|2'|3'|'4'
|'S1e1TIEY

<hex-digit> == <digit>
'A|B|CIDIEIF

<binary-digit> :='0'| 'V’

<pumber> ;= <digit> {<digit>}

<del> = <space> | <carriage reurn>

<delimiter> ;= <del> {<del>}

<printable character> = <ASCII 20 hex ... 7E hex>

<control character> = <ASCII 00 hex ... IF hex>

| <ASCI 7F hex>
<STX> == <ASCII 02 hex>
<ETX> = <ASCII 03 hex>
<carriage return> = <ASCII 0D hex>
<line feed> .= <ASCII 0A hex>
<space> = <ASCII 20 hex> |’
<valid character> ::= <printable character>

| <carriage return> | <line feed>
<field character> = <ASCII 20 hex ... 29 hex>

| <ASCII 2B hex ... 7E hex>
| <carriage return> | <line feed>
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2.3 PLD Register numbering

The B and T vectors require that PLD manufacturers provide a register grouping and numbering sequence to the
PLD programmer vendors. This numbering sequence will be used in the B and T vectors.

The registers are mumbered from 1 to N, where N is the maximum number of registers in the device. The PLD
manufacturer is responsible for assigning and documenting the register numbers.

There are three types of registers: output, internal, and input. Output registers are connected directly to a device pin
used as an output. Internal registers do not have a direct connection (or any connection) to a device pin. Input
registers are connected to device pins used as dedicated inputs. If a register can be used as an input or output

register, then this register is classified as an output register for register numbering purposes.
Registers must be sequenced in the following order:

1. Output and 1/O registers

2. Internal registers

3. Input Registers

Within a group, all registers should be numbered in ascending sequence, in the order of the lowest-number
programmable element that can be associated with each register. For example, if the lowest numbered element
used by internal register A is 31 and the jowest-numbered element used by internal register B is 61, than A is
numbered first in the register sequence. However, even if the lowest-numbered element used by output register C
is 91, C is still numbered ahead of A and B, since output registers are numbered before internal registers.

3 TRANSMISSION PROTOCOL
3.1 Protocol Syntax
This simple STX-ETX protocol is based on traditional PROM formats that allow a device programmer to share a
serial computer port with a terminal. The transmission consists of a start-of-text (STX) character, various fields, an
end-ofitext (ETX) character, and a transmission checksum. The character set consists of the printable ASCII
characters and four contro} characters (STX, ETX, CR, LF). Other control characters should not be used because
they can produce undesirable side-effects in the receiving equipment.

Syntax of the Transmission Protocol:

<format> = <STX> {<field>} <ETX> <xmit checksum>
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3.2 Computing the Transmission Checksum

The transmission checksum is the 16-bit sum (i.e., modulo 65,535) of all ASCI characters transmitted between and
including the STX and ETX (see figure 2). The parity bit is excluded in the calculation.

Syntax of the Transmission Checksum:

<xmit checksum> ;= <hex-digit>4
random text <return><line feed> = 0000
<STX>TEST*<return><line feed> 02+54+45+53+54+2A+0D+0A = 0183
QF0384*<return><line feed> 51+46+30+33+38+34+2A+0D+0A = 01A7
FO* <return><line feed> 46+30+2A+20+20+0D+0A = 00F7

L10 101 *<return><line feed> 4C+3 1430+20+31430+3142A+0D+0A = 01A0
<ETX>05C4 <return> random text 03 = 0003

05C4
Figure 2. Computing the Transmission Checksum.

3.3 Disabling the Transmission Checksum
Some computer operating systems do not allow the user to control what characters are sent, especially at the end of
a line. The receiving equipment should always accept a dummy value of "0000" as a valid checksum. This dummy
checksum is a method of disabling the transmission checksum.

4 DATAFIELDS

4.1 General Field Syntax
In general, each field in the format staris with an identifier, followed by the information, and terminated with an
asterisk. For example, "C1234*" specifies that the checksum of the fuse data is 1234. The design specification
header does not have an identifier and must be the first field in the transmission, immediately following the STX.
Syntax of Fields:

<field> = [<delimiter>] <field identifier>
{<field character>} '*'

<field identifier> == 'A'|'C'| D' | E | FI'G'|T
ITINIPIQIR
IITUTIVIX

<reserved identifier> :=B' | H|T| K
I'M|O|W|Y|Z
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4.2 Field Identifiers

Each field begins with a single character identifier that identifies the field type. Multiple character identifiers can
be used to create subfields (i.e., "Al", "AS", or "AB3"). The field is terminated with an asterisk. Therefore,
asterisks cannot be embedded within the field. While not required, carriage returns and line feeds should be used
to improve the readability of the format. Reserved identifiers currently have no function and are reserved for future
use. Receiving equipment should ignore fields starting with reserved identifiers. The meanings of the field
identifiers are given in table 1.

A - Access Time N - Note
B-* O-*
C - Checksum P - Pin sequence
D - Device type Q- Value
E - Electrical Fuse Data R - Resulting vector
F - Default fusc state S - Starting vector
G - Security fuse T - Test cycles
U - User Data
I-* V - Test vector
J - Device Identification W.*
K-* X - Default test condition
L - Fuse list Y-*
M-* zZ-*

Table 1. Field Identifiers (* indicates reserved for future use)
5 COMMENT AND DEFINITION FIELDS
5.1 Design Specification
The design specification is the first field in the format, must be included, and does not have an identifier signaling
its start. An asterisk terminates the field. The contents of the design specification are not defined but should
consist of
1. User's name and company
2. Date, part number, and revision
3. Manufacturer’s device number
4. Other information
Syntax of the Design Specification:
<design specification> ::= {<field character>} "'
Example:
File for PLD 1288
Created on 8-Feb-85 3:.05PM

6809 memory decode 123-0017-001
Joe Engineer Advanced Logic Corp *
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