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CMOS GATE ARRAY MACROCELL STANDARD

(From JEDEC Council Ballot JCB-85-16, formulated under the cognizance of JC-44.1
Committee on Gate Arrays.)

1.0 SCOPE
1.1 INTRODUCTION

This JEDEC Standard defines a minimum set of macrocell standards for CMOS
gate arrays. A total of 4l macrocell types are addressed, all of which are
commonly used by gate array designers to implement Application Specific
Integrated Circuits. The logic types covered include:

NAND

NOR ‘
XOR/XNOR
INVERTERS
AND/OR/INVERT
MULTIPLEXER
I/O INTERFACE
LATCHES

FLIP FLOPS

1.2 RATIONALE

With the advent of Computer Aided Design Tools on minicomputers and
workstations, a number of gate array users are now doing logic netlist
definition and functional simulation on inhouse machines in order to optimize
development time and costs. Once a correct functional simulation is obtained,
the user is then ready to transfer his design to a specific gate array vendor.

However, unless some minimum set of commonly accepted macrocells exists in
the industry, it is entirely possible that the user may configure his logic in cells
that may not be directly translatable to cells in the vendor's library. As such,
duplication of efforts and extra time spent on transferring a specific design to
a vendor often happens, which affects the final cost to the user. Alternatively,
a user may want to configure his logic in advance of choosing a vendor and yet
be able to map his logic over to several vendor's libraries of cells with
minimum difficulty.

While CAD standards efforts such as EDIF address issues of translation of
netlists between unlike CAD systems, they do not cover standard macrocell

types. Hence, this Standard is meant to facilitate easy netlist transfer between
vendors and users.
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1.3 DESCRIPTION OF THE MACROCELL STANDARDS:

Each macrocell in this standard is described by the following
information:

MACROCELL NAME

LOGIC SYMBOL

TRUTH TABLE

JEDEC NETLIST DEFINITION AND DESCRIPTION

This information gives a complete functional description of the
macrocell for purposes of incorporating it into a CAD environment
to capture netlists and perform functional simulation. Vendor
specific details such as AC performance, transistor intercon-
nections, gates used per macrocell type, temperature degradation
of performance, process implementation and design rules are not
within the scope of this ballot and are therefore not covered. A
user would be expected to obtain this information directly from
his vendor of choice at the time of design implementation.

1.4 NAMING CONVENTIONS:

Naming conventions are always a subject of high concern among
semicustom IC designers. The following convention has been used
successfully by several companies and is known to work in the
semicustom IC marketplace. The basic format for naming the
macrocell standards is JXXXXXXn where the following rules were
used in arriving at this convention:

- Up to 8 fields may be used to define a macrocell name. The
name length will be kept to the minimum required to
adequately name the macrocell.

- The first character used will be a 'J' to denote a JEDEC
macrocell.,
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- The next letters (up to six) will be used to describe the
type of macrocell. Experience has shown us that logic
designers prefer names that are somewhat descriptive of the
logic type. Since this standard deals with a limited number
of macrocell types, it makes such a convention possible.
Thus, for example:

ND = NAND

NR = NOR

X0 = EXCLUSIVE OR

v = INVERTER

AOI = AND OR INVERT

BI = BUFFER INPUT

BTB = BUFFER THREE-STATE BIDIRECTIONAL
BIS = SCHMITT TRIGGER INPUT BUFFER

BIT = TTL INPUT BUFFER

BIC = CMOS INPUT BUFFER

BO = OUTPUT BUFFER

BTO = THREE-STATE OUTPUT BUFFER

MX = MULTIPLEXER

LD = D TYPE LATCH

LDR = D LATCH WITH ACTIVE LOW RESET

LDS = D LATCH WITH ACTIVE LOW SET

FJKR = JK FLIP FLOP WITH ACTIVE LOW RESET
FDSR = D TYPE FLIP FLOP WITH ACTIVE LOW SET AND ACTIVE LOW RESET
FDR = D FLIP FLOP WITH ACTIVE LOW RESET
FDS = D FLIP FLOP WITH ACTIVE LOW SET
FJKS = JK FLIP FLOP WITH ACTIVE LOW SET
PSS = VSS PAD

PDD = VDD PAD

- Every macrocell name will conclude with a numeric. This
permits several variations of the same macrocell type without
changing the basic macrocell name. Thus, for example:

JIVl = INVERTER

JIV3 = 3 X POWER INVERTER

JMX2 = 2:1 MULTIPLEXER

JMX4 = 4:1 MULTIPLEXER

JBITL = BUFFER WITH TTL INPUTS

JBIT2 = BUFFER WITH TTL INPUTS & PULL UP, etc.

1.5 TRUTH TABLES:

All Truth tables are specified in positive logic using the notation
1 = HIGH, 0 = LOW, U = UNDEFINED, X = DON'T CARE, $ = LOW TO HIGH
TRANSITION, Z = HIGH IMPEDANCE.

1.6 FUTURE ADDITIONS:

New macrocell types and names will be added to this list period-
jcally by JC-44 as it becomes necessary to do so.
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2.0 JEDEC STANDARD CMOS GATE ARRAY MACROCELLS
NAND GATES
MACRO JEDEC NETLIST DEFINITION
ﬁﬁﬁ% LOGIC SYMBOL " TRUTH TABLE AND DESCRIPTION
JND2 AB ¥ Y=JND2 (A,B)
11 0
A Y 10 1
B— )" o1 1 2-INPUT NAND
00 1
JND3 ABC Y Y=JND3 (A,B,C)
111 0
At XXo0 1
g::::b—Y' X0X 1 3-INPUT NAND
0 XX 1
JND4& ABCD Y- ‘Y=JND4 (A,B,C,D)
1111 O
A XXX0 1
3:::>>-Y XX0X 1 4-INPUT NAND
b : X0XX 1
00X XX 1
JND6 ABCDETF Y~ " Y=JND6 (A,B,C,D,E,F)
A 111111 O
B XXXXX0 1
c":::b—Y XXXX0X 1 6-INPUT NAND
D XXX 0XZX 1
E~ XX0XXX 1
F= X0X XXX 1
00X X XXX 1
JND8 ABCDETFGH ¥ Yy=JND8 (A,B,C,D,E,F,G,H)
A — 11111111 O
B — XXXXXXX0 1
C— XXXXXXO0ZX 1 8-INPUT NAND
D—::>>_Y XXXXXO0XZX 1
] XXXX0XXX 1
G- XXX O0XXXZX 1
H— XX0XXXXX 1
X0XXXXXZX 1
0O X X XXXXZX 1
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