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Definitions

Hard Macros

The Hard Macro library consists of logic ele-
ments constructed of one or more ACT family
modules. Modules may be of type sequential
or combinatorial. Please refer to the ACT Fam-
ily Field Programmable Gate Array Databook
for definitions of ACT family modules. The rel-
ative placement of two module-macros is pre-
defined. The timing characteristics are a
function of the fanout on the output of the
macro.

ACTgen Macro

ACTgen macros are described in Actel’s publi-
cation, “A Guide to ACTgen Macros.”

Combinability

For information on combinability, refer to the
Designer Series Development Tool
User’s Guide.

How to Use this Guide

Family Inclusion Indicator

On the side of each data page are tabs indicat-
ing whether the cell is a member of the ACT 1,
ACT 2/1200XL, 3200DX, ACT 3, 40MX, 42MX, or
54SX library.

Guidelines

These Guidelines are applicable to Hard mac-
ros only.

1. All input pin loading is assumed to be a sin-
gle load except macros that are built using two
combinational modules or one sequential and
one combinatorial module. These macros are
assumed to have a load of two on some of
their input pins.

2. All macros have output pin loading of zero
except for the sequential macros that are built
using two combinational modules only. These
macros have an output pin loading of one.

3. All hard macros have logic levels equal to
one except cells with pin delays of two. A “2”
is added to the corresponding symbol in the
Hard Macro section of this manual.

Introduction

Truth Table Nomenclature

Truth tables are arranged with Inputs before
Outputs. The following symbol definitions

apply.

1 denotes rising edge clock

! denotes falling edge clock

X in an input column denotes a ‘don't
care’ or logic simulation state ‘un-
known’

IQ  denotes Q not

Pin Delay Annotation

Two-module combinatorial macros contain
extra delay on some or all of the pins. If a mac-
ro symbol in this guide displays a “2” on a pin,
then two levels of logic delay exist on the in-
put to output path.

Note: Many two-level logic functions in one
family are implemented in a single module in
another family, hence the “2” may apply to
specific families only.

Restrictions

Special 1/0s

Some 1/0 pins are able to connect to global
control signals such as clock or clear. These
1/0 pins may be used as “normal” data input/
output buffers or they may be used as “spe-
cial” pins. The following constraints apply to
1/0 pins used as “special” pins.

All ACT 2/1200XL, 3200DX, ACT 3, 42MX, and
54SX register cells may be clocked by either of
the two global clock networks by connecting
their CLK input to the output of a CLKBUF,
CLKBIBUF, or CLKINT macro.

All ACT 2/1200XL, 3200DX, ACT 3, 42MX, and
54SX register cells may be globally preset, re-
set or enabled by connecting the PRE, CLR, or
E input to the output of a CLKBUF, CLKBIBUF,
CLKINT macro.

All ACT 2/1200XL, 3200DX, ACT 3, 42MX, and
545X 1/0 three-state buffers may be globally
enabled by connecting their E input to the out-
put of a CLKBUF, CLKBIBUF, OR CLKINT
macro.
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All ACT 3 and 54SX register cells composed of
sequential modules may be clocked by high
speed clock buffer network by connecting
their CLK input to the output of a HCLKBUF
macro.

ACT 3 registered I/0 macros may only be
clocked by the IOCLKBUF macro.

ACT 3 registered I/0 macros may only be
asynchronously set or preset by the IOPCL
macro.

Advanced Application Notes

For Advanced Application notes, please
refer to Actel’s Databook.

HDL Instantiation of Macros

Individual macros can be instantiated in your
Verilog or VHDL Code.

In Verilog, an instantiation is performed within
a module with the following syntax:

macro_name instance_name
(.macro_pin_name(net_name), ...);

For example, an instantiation of an AND3
macro could be entered as:

AND3 U12 (.A(SIG1), .B(SIG2), .C(SIG3),
Y(SIG4));

In VHDL, an instantiation is performed within
an architecture with the following syntax:

instance_name: macro_name PORT MAP
(macro_pin_name=>signal_name, ...);

For example, an instantiation of an AND3
macro could be entered as:

U12: AND3 PORT MAP (A=>SIG1, B=>SIG2,
C=>SIG3, Y=>SIG4);

In either language, connection by name rather
than by position is shown and is the recom-
mended practice.

Migration Between Families

Actel provides the capability of migrating a
netlist created for one family to another family
in some cases. Macros listed in this manual as
being available in the old family will not be
shown as available in the new family when the
new macro is inefficient or when the function
can be better implemented with different mac-
ros, however, the macro may be available in
the new family. Such macros are not recom-
mended for new designs.

In all cases, if an HDL description is available,
it is best to resynthesize, targeting the new
family.

If an HDL description is not available, it is still
generally best to do gate level retargeting to
the new family.

If neither of the above is done, a netlist creat-
ed for one family may be used in another fam-
ily as follows: No special procedures are
needed to use the netlist in Designer, but a mi-
gration library must be enabled in CAE envi-
ronments as explained in individual CAE
interface guides.

Target Family
Original Family ACT 1/40MX T Al Z00xL] ACT 3 545X
ACT 1 or 40MX X YES YES NO
ACT 2, 1200XL, NO X YES* YES**
3200DX, 42MX
ACT 3 NO NO X YES*
54SX NO NO NO X

* Except registered 1/0, I0CLK, and IOPCL

** Except QCLK and RAM
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Combinational, AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input AND
A Truth Table
A B Y
Y X 0 0
0 X 0
B 1 1 1
Input Output
A B Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input AND with active low A Input
A Truth Table
aa® A B Y
Y X 0 0
0 1 1
B 1 X 0
Input Output
A B Y
. Modules
Family
Seq Comb
All 1

Macro Library Guide



Combinational, AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input AND with active low Inputs

Truth Table
LO A

=11
ol|o|H||<

ng
= X|9

Input Output
A B Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND
A Truth Table

A B C Y
B Y X X 0 0
X 0 X 0
0 X X 0
C 1 1 1 1

Input Output

A, B,C Y
. Modules
Family
Seq Comb
All 1




Combinational, AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
3-Input AND with active low A-Input
—AO Truth Table
A B C Y
B Y X X 0 0
X 0 X 0
0 1 1 1
c 1 X X 0
Input Output
A B, C Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND with active low A- and B-Inputs
A O
Truth Table
B v A B C Y
O X X 0 0
0 0 1 1
C X 1 X 0
1 X X 0
Input Output
A, B.C Y
. Modules
Family
Seq Comb
All 1
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Combinational, AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND with active low Inputs
—AO Truth Table
A B C Y
—BC Y 0 0 0 T
X X 1 0
X 1 X 0
<0 1 X X 0
Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1

ACT 1,ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND
A *
2 Truth Table
B I A B C D Y
Y X X X 0 0
C X X 0 X 0
X 0 X X 0
D 0 X X X 0
1 1 1 1 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

* A 2 on the symbol implies 2 logic module delays, only for ACT 1 and 40MX.




Combinational, AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND with active low A-Input

A *
g2 Truth Table
B A B C D Y
—2
Y X X X 0 0
C X X 0 X 0
X 0 X X 0
D 0 1 1 1 1
1 X X X 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
54SX 2
Others 1

* A 2 on the symbol implies 2 logic module delays, only for ACT 1 and 40MX.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND with active low A- and B-Inputs

A O
Truth Table

B e A B C D Y
Y X X X 0 0
C X X 0 X 0
0 0 1 1 1
D X 1 X X 0
1 X X X 0

Input Output

A, B,C,D Y
. Modules
Family
Seq Comb
All 1
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Combinational, AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND with active low A-, B-, and C-Inputs
A O
Truth Table
B e A B C D Y
c ® 0 0 0 1 1
X X 1 X 0
D X 1 X X 0
1 X X X 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND with active low Inputs
AC
2 Truth Table
B A B C D Y
C X X X 1 0
X X 1 X 0
DC X 1 X X 0
1 X X X 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
54SX 1
Others 2

* A 2 on the symbol implies 2 logic module delays, except 54SX.




Combinational, AND

ANDSA 545X

Function
5-Input AND with active low A input
B Truth Table
I A B C D E Y
_C | 0 1 1 1 1 1
1 X X X X 0
D | X 0 X X X 0
X X 0 X X 0
£ X X X 0 X 0
X X X X 0 0
Input Output
A, B,C,D,E Y
. Modules
Family
Seq Comb
All 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
5-Input AND with active low A-, and B-Inputs
B Truth Table
O A B C D E Y
_C | Y X X X X 0 0
D X X X 0 X 0
— X X 0 X X 0
E 0 0 1 1 1 1
—] X 1 X X X 0
1 X X X X 0
Input Output
A, B,C,D,E Y
. Modules
Family
Seq Comb
All 1
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Combinational, AND

AND5SC 54SX

Function
5-Input AND with active low A-, B- and C-Inputs
B Truth Table
O A B C D E Y
iog! Y 0 0 0 1 1 1
D 1 X X X X 0
— X 1 X X X 0
E X X 1 X X 0
— X X X 0 X 0
X X X X 0 0
Input Output
A, B,C,D,E Y
. Modules
Family
Seq Comb
54SX 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
3-Input AND-OR
A Truth Table
A B C Y
B X 0 0 0
Y X X 1 1
C 0 X 0 0
1 1 X 1
Input Output
A B, C Y
. Modules
Family
Seq Comb
All 1
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Combinational, AND-OR

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
5-Input AND-OR-AND

Truth Table
A

X|X|o[k|k|lo|X|O

XX [ [X|X || T

m |o o|w|>
u
RO X [X]|X]|X
PR X[X[X|o|X|| W

R |ok|k|lo|o|<

X [ XXX [o]|m

Input Output
A, B,C,D,E Y

Modules

Seq Comb
All 1

Family

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
3-Input AND-OR
Truth Table
A B C Y
A Y X 0 0 0
B 0 0 X 0
0 X 0 0
C [ X 1 1 1
1 X 1 1
1 1 X 1
Input Output
A B, C Y
. Modules
Family
Seq Comb
All 1
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Combinational, AND-OR

A012 545X
Function
A 3-Input AND-OR
= 17
Truth Table
C _i A B C Y
Y
0 0 0 1
1 0 0 0
0 1 0 1
L 1 1 0 1
Lo - 0 0 1 0
1 0 1 1
0 1 1 1
Input Output 1 1 1 0
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
A013 54SX
Function
3-Input AND-OR
A pu
B
Truth Table
I A B C Y
C 0 0 0 0
O 1 0 0 1
0 1 0 1
1 1 0 1
—— 0 0 1 0
1 0 1 0
0 1 1 0
Input Output 1 1 1 1
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, AND-OR

A014 545X
Function
A 3-Input AND-OR
B
q Truth Table
Cc
v A B C Y
0 0 0 0
1 0 0 1
0 1 0 1
—( 1 1 0 1
a 0 0 1 1
1 0 1 0
0 1 1 0
Input Output 1 1 1 1
A B, C Y
. Modules
Family
Seq Comb
54SX 1
A015 545X
Function
A 3-Input AND-OR
miniD)
c Truth Table
e A B C Y
Y 0 0 0 1
1 0 0 0
0 1 0 0
—d 1 1 0 0
0 0 1 0
— e
0 1 1 1
Input Output 1 1 1 0
A B, C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, AND-OR

A016 545X
Function
3-Input AND-OR
A
B Truth Table
c A B C Y
a Y 0 0 0 0
1 0 0 0
—9 0 1 0 0
—O 1 1 0 1
0 0 1 1
1 0 1 0
0 1 1 0
Input Output 1 1 1 0
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
AO017 545X
Function
A 3-Input AND-OR
miniy
c Truth Table
g A B C Y
Y 0 0 0 0
1 0 0 0
O 0 1 0 1
Lo 1 1 0 0
) 0 0 1 1
9 1 0 1 0
0 1 1 0
Input Output 1 1 1 1
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, AND-OR

A018 545X
Function
3-Input AND-OR
A g
B Truth Table
A B C Y
— 0 0 0 T
c 1 0 0 0
0 1 0 1
1 1 0 1
L— O 0 0 1 0
1 0 1 0
0 1 1 1
Input Output 1 1 1 0
A, B,C Y
. Modules
Family
Seq Comb
54SX 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-OR with active low A-Input
A Truth Table
3 A B C Y
B X 0 0 0
Y X X 1 1
C 0 1 X 1
1 X 0 0
Input Output
A B, C Y
. Modules
Family
Seq Comb
All 1

Macro Library Guide
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Combinational, AND-OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-OR with active low C-Input

A Truth Table
— A B c Y
B | X X 0 T
X 0 1 0
C 0 X 1 0
1 1 X 1

Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-OR with active low A- and C-Inputs
A Truth Table
O A B C Y
B X X 0 1
Y X 0 1 0
c 0 1 X 1
1 X 1 0
Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1
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Combinational, AND-OR

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
3-Input AND-OR with active low A- and B-Inputs
A Truth Table
O A B C Y
B 0 0 X 1
Y X 1 0 0
c X X 1 1
1 X 0 0
Input Output
A, B,C Y
. Modules
Family
Seq Comb
ALL 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
3-Input AND-OR with active low Inputs
A Truth Table
Q A B C Y
B 0 e X 0 1
Y 0 0 X 1
c X 1 1 0
1 X 1 0
Input Output
A, B,C Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND-OR

A Truth Table
B A

X
C

B C D Y
0 0 0 0
Y X X X 1 1
D X X 1 X 1
0 X 0 0 0
1 1 X X 1

Input Output

A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND-OR with active low A-Input
A
- Truth Table
B A B C D Y
X 0 0 0 0
c Y X X X 1 1
D X X 1 X 1
0 1 X X 1
1 X 0 0 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
4-Input AND-OR with active low A-Input
A
— Truth Table
B A B C D Y
0 0 X X 1
C Y X 1 0 0 0
D X X X 1 1
X X 1 X 1
1 X 0 0 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
4-Input AND-OR with active low A- and C-Inputs
A
- Truth Table
B A B C D Y
1 X 1 0 0
C Y X 0 1 0 0
D 0 1 X X 1
X X 0 X 1
X X X 1 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
4-Input AND-OR with active low A-, B- and C-Inputs
AQ Truth Table
B C A B C D Y
X 0 X 1
C Y 0 0 X X 1
D X 1 1 0 0
X X X 1 1
1 X 1 0 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
4-Input AND-OR with active low Inputs
A
—C Truth Table
B A B C D Y
X X X 0 1
C Y X X 0 X 1
0 0 X X 1
D X 1 1 1 0
1 X 1 1 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR

Act 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND-OR with active low A Input
A
—Q Truth Table
B A B C D Y
X X 0 0 0
£ | Y X X X 1 1
X 0 X 0 0
D 0 1 1 X 1
1 X X 0 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
4-Input AND-OR
A
Truth Table
B A B C D Y
X X 0 0 0
c Y X X X 1 1
X 0 X 0 0
D 0 X X 0 0
1 1 1 X 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
4 Input AND-OR with active low A-, B- Inputs
A
—0 Truth Table
B O A B C D Y
X X 0 0 0
C Y X X X 1 1
0 0 1 X 1
D X 1 X 0 0
1 X X 0 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
4-Input AND-OR with active low A-, B-, C- Inputs
A
—0 Truth Table
B O A B C D Y
c 0 0 0 X 1
O Y X X 1 0 0
X X X 1 1
D X 1 X 0 0
1 X X 0 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND-OR
é 'S Truth Table
C A B C D Y
Y X X 0 X 0
| X 0 X 0 0
D 0 0 X X 0
0 1 1 X 1
1 X 1 1 1
1 X X 0 0
X 1 1 1 1
Input Output
A B, C, D Y
. Modules
Family
Seq Comb
ALL 1

Function
4-Input AND-OR
Truth Table

A B C D Y
X 0 0 0 0
X X X 1 1
0 0 X 0 0
0 1 X X 1
1 X 1 X 1
1 X 0 0 0
X 1 1 X 1

Input Output

A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

Macro Library Guide
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Combinational, AND-OR

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
2-wide 4-Inputs AND-OR
A Truth Table
B A B C D Y
Y X 0 X 0 0
C | X 0 0 X 0
D X X 1 1 1
— 0 X X 0 0
0 X 0 X 0
1 1 X X 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
2-wide 4-Inputs AND-OR with active low D-Input
A Truth Table
B A B C D Y
Y X 0 0 X 0
L | X X 1 0 1
D X 0 X 1 0
—Q 0 X 0 X 0
0 X X 1 0
1 1 X X 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
5-Input AND-OR
A
B Truth Table
— A B C D E Y
C| X X 0 0 0 0
X X X X 1 1
D Y X X X 1 X 1
E X 0 X 0 0 0
0 X X 0 0 0
1 1 1 X X 1
Input Output
A, B,C,D,E Y
. Modules
Family
Seq Comb
ALL 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
5-Input AND-OR with active low C- and D-Inputs
A
B Truth Table
— A B C D E Y
C Y X X 0 0 X 1
—Q
D X 0 X 1 0 0
—Q X X X X 1 1
E X 0 1 X 0 0
0 X X 1 0 0
0 X 1 X 0 0
1 1 X X X 1
Input Output
A, B,C,D,E Y
. Modules
Family
Seq Comb
ALL 1

Macro Library Guide
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Combinational, AND-OR

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
5-Input AND-OR
A
B Truth Table
— A B C D E Y
c Y X 0 0 0 0 0
D X X X X 1 1
X X X 1 X 1
E X X 1 X X 1
0 X 0 0 0 0
1 1 X X X 1
Input Output
A, B,C,D,E Y
. Modules
Family
Seq Comb
ALL 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-OR-INVERT
A > Truth Table
A B C Y
B 12 X 0 0 T
Y X X 1 0
c 0 X 0 1
1 1 X 0
Input Output
A, B,C Y
. Modules
Family
Seq Comb
ACT 1, 40MX 2
Others 1

* A 2 on the symbol implies 2 logic module delays only for ACT 1 and 40MX
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Combinational, AND-OR-INVERT

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-OR-INVERT with active low A-Input

Truth Table
A B C Y
X 0 0 1
X X 1 0
0 1 X 0
1 X 0 1

Input Output
A B, C Y
. Modules
Family
Seq Comb
ALL 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-OR-INVERT with active low C-Input

Truth Table
A B C Y
X X 0 0
X 0 1 1
0 X 1 1
1 1 X 0

Input Output
A, B,C Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR-INVERT

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
3 Input AND-OR-INVERT with active low A- and B-Inputs
A Truth Table
O A B C Y
B 5 0 0 X 0
X 1 0 1
c X X 1 0
1 X 0 1
Input Output
A B, C Y
. Modules
Family
Seq Comb
ALL 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
3-Input AND-OR-INVERT with active low Inputs
A Truth Table
O A B C Y
B a X X 0 0
Y 0 0 X 0
c X 1 1 1
1 X 1 1
Input Output
A, B,C Y
. Modules
Family
Seq Comb
ALL 1
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Combinational, AND-OR-INVERT

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND-OR-INVERT with active low A-Input
£C Truth Table
B A B C D Y
X 0 0 0 1
< A X X X 1 0
D X X 1 X 0
0 1 X X 0
1 X 0 0 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND-OR-INVERT with active low A- and C-Inputs
AC Truth Table
B | A B C D Y
X X 0 X 0
C A X 0 1 0 1
D X X X 1 0
0 1 X X 0
1 X 1 0 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ALL 1

Macro Library Guide 29



Combinational, AND-OR-INVERT

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input AND-OR-INVERT with active low Inputs
A
9 Truth Table
Bl 9 A B C D Y
C| Y 0 X X 0 0
:8 0 0 0 X 0
D X X 1 1 1
—q X 1 X 1 1
1 X X X 1
Input Output
A, B,C,D Y
Famil Modules
y Seq Comb
ALL 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-wide 4-Inputs AND-OR-INVERT
A Truth Table
B v A B C D Y
c X 0 X 0 1
—2 X 0 0 X 1
D 2 X X 1 1 0
0 X X 0 1
0 X 0 X 1
1 1 X X 0
Input Output
A,B,C,D Y
1
. Modules
Family
Seq Comb
54SX 1
Others 2

* A 2 on the symbol implies 2 logic module delays for all families except 54SX.
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Combinational, AND-OR-INVERT

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
2-wide 4-Inputs AND-OR-INVERT with active low C-Input
A
— Truth Table
B A B C D Y
c A X 0 X 0 I
—q X X 0 1 0
D X 0 1 X 1
0 X X 0 1
0 X 1 X 1
1 1 X X 0
Input Output
A,B,C,D Y
. Modules
Family
Seq Comb
All 1
AOI5 54SX
Function
3-Input AND-OR-INVERT
Truth Table
A B C Y
0 0 0 1
1 0 0 0
0 1 0 1
1 1 0 1
0 0 1 1
1 0 1 1
Input Output 0 1 1 0
A,B,C Y
. Modules
Family
Seq Comb
54SX 1

Macro Library Guide
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Combinational, AND-XOR

ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-XOR with active low A-Input
A - Truth Table
B A B C Y
— v X 0 0 0
C X 0 1 1
0 1 0 1
0 1 1 0
1 X 0 0
1 X 1 1
Input Output
A/B,C Y
Famil Modules
Y Seq | Comb
AT f 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-XOR-INVERT with active low A-Input

a7 Truth Table
2 A B C Y
B |2 v X 0 0 T
c X 0 1 0
0 1 0 0
0 1 1 1
1 X 0 1
1 X 1 0
Input Output
A, B, C Y
Famil Modules
y Seq Comb
ACT 1/40MX/ 1
54SX
Others 2

* A 2 on the symbol implies 2 loaic module delays for all families except ACT 1. 40MX, and 54SX.
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Combinational, AND-XOR-INVERT

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input AND-XOR with active low A- and B-Inputs
A e Truth Table
B A B C Y
—Q v 0 0 0 1
c 0 0 1 0
X 1 0 0
X 1 1 1
1 X 0 0
1 X 1 1
Input Output
A, B, C Y
. Modules
Family
Seq Comb
All 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
3-Input AND-XOR
A_ Truth Table
A B C Y
B | v X 0 0 0
c X 0 1 1
0 X 0 0
0 X 1 1
1 1 0 1
1 1 1 0
Input Output
A/B,C Y
. Modules
Family
Seq Comb
All 1
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Combinational, 3-Input Gate

AX1D 54SX
Function
3-Input AND-XOR
A
O Truth Table
B A B C Y
—O v 0 0 0 0
c 1 0 0 1
0 1 0 1
1 1 0 1
0 0 1 1
1 0 1 0
0 1 1 0
Input Output 1 1 1 0
A,B,C Y
. Modules
Family
Seq Comb
54SX 1
AX1E 54SX
Function
3-Input AND-XNOR
A Truth Table
A B C Y
B | v 0 0 0 T
c 1 0 0 1
0 1 0 1
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 0
Input Output 1 1 1 1
A/B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXO1 54SX
Function
3-Input Gate
A Truth Table
B A B C Y
Y 0 0 0 0
1 0 0 0
0 1 0 1
c 1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 1
Input Output 1 1 1 0
A,B,C Y
. Modules
Family
Seq Comb
54SX 1
AXO2 54SX
Function
3-Input Gate
A
g Truth Table
B A B c Y
Y 0 0 0 0
1 0 0 0
0 1 0 1
c 1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 1
Input Output L L L 0
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXO3 54SX
Function
3-Input Gate
A
B Truth Table
Y A B C Y
0 0 0 0
1 0 0 1
C 0 1 0 1
1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 0
Input Output 1 1 1 0
A,B,C Y
. Modules
Family
Seq Comb
54SX 1
AXO5 54SX
Function
3-Input Gate
A Truth Table
QO A B C Y
B v 0 0 0 i
1 0 0 1
0 1 0 1
C 1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 1
Input Output L L L L
A,B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXO6 54SX
Function
3-Input Gate
A
B Truth Table
Y A B C Y
0 0 0 1
1 0 0 1
c 0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 1
0 1 1 1
Input Output 1 1 1 1
A,B,C Y
. Modules
Family
Seq Comb
54SX 1
AXO7 54SX
Function
3-Input Gate
A
_O
B Truth Table
Y A B C Y
0 0 0 1
1 0 0 0
C 0 1 0 1
1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 0
Input Output 1 1 1 0
A,B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXOI1 54SX
Function
3-Input Gate
A
B Truth Table
Y A B C Y
0 0 0 1
C 1 0 0 1
0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 1
Input Output 1 1 1 0
A,B,C Y
. Modules
Family
Seq Comb
54SX 1
AXOI2 54SX
Function
3-Input Gate
A—C
B Truth Table
Y A B C Y
0 0 0 1
C 1 0 0 1
0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 0
Input Output 1 1 1 1
A/B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXOI3 54SX

Function
3-Input Gate
A Truth Table
B A B C Y
Y 0 0 0 1
1 0 0 0
0 1 0 0
c 1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 1
Input Output 1 1 1 1
A,B,C \%
Eamil Modules
y Seq Comb
54SX 1

AXOl4 54SX

Function
3-Input Gate
A Truth Table
B A B C Y
0 0 0 0
1 0 0 0
0 1 0 1
c 1 1 0 0
0 0 1 1
1 0 1 1
0 1 1 0
Input Output 1 1 1 0
A,B,C Y
Eamil Modules
y Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXOI5 54SX

Function
3-Input Gate
A
—QO Truth Table
B A B C Y
Y 0 0 0 0
1 0 0 0
0 1 0 0
c 1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 0
Input Output 1 1 1 0
A,B,C \%
. Modules
Family
Seq Comb
54SX 1
AXOI7 54SX
Function
3-Input Gate
A_C
B Truth Table
Y A B C Y
0 0 0 0
1 0 0 1
c 0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 1
Input Output 1 1 1 1
A,B,C \%
. Modules
Family
Seq Comb
54SX 1
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Buffers

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Buffer, with active low Input and Output

Truth Table
A v A Y
0 0
1 1

Input Output
A Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Buffer

Truth Table

A v A Y
0
1

| O

Input Output
A Y
. Modules
Family
Seq Comb
All 1
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Clock Interface

CLKINT ACT 2/1200XL, 3200DX, 42MX, 54SX54SX
Function
Internal Clock Interface
Truth Table
A v A Y
0 0
1 1
Input Output
A Y

NOTE: CLKINT does not use any modules.
For more information on the Global Clock Network, refer to Actel’s Databook.
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Combinational, Module

ACT2/1200XL, ACT 3, 3200DX, 42MXX, 54SX

Function
Full Combinational Module

— D0 Y/
—D1
—D2
—D3
— S0
—S10
—S11
Input Output
DO, D1, D2, D3, SO, S10, |y
S11
Truth Table
S11 S10 SO Y
0 0 0 DO
0 0 1 D1
X 1 0 D2
1 X 0 D2
X 1 1 D3
1 X 1 D3
. Modules
Family
Seq Comb
All 1

DO —
DI — |

D2 —

D3 —

\/

S0

S10
S11

Macro Library Guide
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Combinational, Module

ACT2/1200XL, ACT 3, 3200DX, 42MXX, 54SX

Function
Full Combinational Module

D2 DO

D1

11] 111
/M/

D2

D3

Input Output
DO, D1, D2, D3, S00, y
S01, S10, S11 S00 S10
S01 S11
Truth Table
S11 S10 S01 S00 Y
0 0 X 0 DO
0 0 0 X DO
0 0 1 1 D1
X 1 X 0 D2
X 1 0 X D2
1 X X 0 D2
1 X 0 X D2
X 1 1 1 D3
1 X 1 1 D3
. Modules
Family
Seq Comb
All 1
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Combinational, Module

CMB8A Act 1, 40MX
Function
Full Combinational Module
—A0 Y—
—Al
—1B0
—B1 A0
—1sA Al
—SB
— 13 SA Y
S1 B0
B1
Input Output SB
A0, A1,B0,B1,SA,SB, |VY S0
S0, S1
S1
Truth Table
SO0 S1 SA SB Y
0 0 0 X A0
0 0 1 X Al
1 X X 0 BO
X 1 X 0 BO
1 X X 1 B1
X 1 X 1 B1
. Modules
Family
Seq Comb
ACT 1/40MX 1
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Combinational, Module

CMS8F 54SX
Function
Full Combinational Module with fast output
—A0 Y—
—Al
FY——
—B1 Do ™
D1
— lsA 01—
—1SB - L \
—1S0 FY
—S1
D2 I
D3
Input Output
DO, D1, D2, D3, S00, Y, FY
S01, S10, S11
S00 S10
S01 ST
Truth Table
S11 S10 S01 S00 Y FY
0 0 X 0 DO DO
0 0 0 X DO DO
0 0 1 1 D1 D1
X 1 X 0 D2 D2
X 1 0 X D2 D2
1 X X 0 D2 D2
1 X 0 X D2 D2
X 1 1 1 D3 D3
1 X 1 1 D3 D3
. Modules
Family
Seq Comb
54SX 1

NOTE: FY is a fast output that has a maximum fanout of 1.

46



Combinational, Module

CMS8INV 54SX

Function
Inverter with active low output

Input
A

Output
Y

Modules

Family

Seq Comb

54SX

0

NOTE: This macro can drive any number of CM8 pins and will be absorbed into that module.

Truth Table
A Y
0 1
1 0

CMA9 545X
Function
Full Combinational Module
— DO Y/
—D3
——1DB 20
—CO
—1S01 DB Y
—S11
\
Input Output D3
DO, D3. DB, S01, S11 Y LT
Modules
Family - l—O Sil
Seq Comb o1
54SX 1 I

Macro Library Guide
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Combinational, Module

CMAF 545X
Function
Full Combinational Module
— DO Y
—1 D2
— D3 DB
S01 O)
—S01
—S11 L
DB S11 )—
DO
Input Output
DO, D3, DB, S01, S11 Y D2 B Y
D3
. Modules
Family
Seq Comb
54SX 1
CMB3 54SX
Function
Full Combinational Module
=R
o Do |
D1
———S00
—S01 Y
S11
Input Output J
DO, D1, DB, S00, S01, S11 Y Q
L1
Famil Modules S
y Seq Comb S01 S11
54SX 1
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Combinational, Module

CMB7 54SX

Function
Full Combinational Module

DO —
—D1
—D2
—DB
—S00
S01
—S11
Input Output
DO, D1, D2, DB, S00, Y
S01, s11
. Modules
Family
Seq Comb
54SX 1

CMBB 54SX

DO
D1

D2

DB

S00
S01 )_

J

H

Function
Full Combinational Module
— b1 DO
—D3
D1
—DB
—1S00
—S01
—S11 DB — 0
D3
Input Output
DO, D1, D3, DB, S00, Y |
S01, S11
S00
S01 —
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMBF 54SX
Function
Full Combinational Module
— D0 Y—
—D1
2 0
——1DB D1
—S00
—S01 v
—S11
D2
D3
Input Output I
DO, D1, D2, D3,DB, SO0, | Y
S01, S11
S00 DB
S01 s11
. Modules
Family
Seq Comb
54SX 1
CMEA 545X
Function
Full Combinational Module
—i D1 Y—
—D3
— DB —o\
D1
—so1 L
—S10 Y
S11
—O\
D3
Input Output
D1, D3, DB, S01, S10, S11 Y
Bl 4 s10
. Modules S0t St
Family
Seq Comb
54SX 1
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Combinational, Module

CMEB 54SX
Function
Full Combinational Module
DO Y/
—1D1
D3 D0
——DB D1
—S01
S10 Y
—S11
DB O
D3
Input Output
DO, D1, D3, DB, SO01, Y
S10, S11
S10
S01 S11
. Modules
Family
Seq Comb
54SX 1
CMEE 54SX
Function
Full Combinational Module
—1D1 Y/
—D2 DB
D3 —0
—_ Ips D1
—S01
—S10 Y
—S11
D2 \‘
D3
Input Output
D1, D2, D3, DB, SO01, Y
S10, S11
S10
S01 S11
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMEF 54SX
Function
Full Combinational Module
— D0 Y—
—D1
2 00
——1DB D1
—S01
—S10 Y
—S11
D2
D3
Input Output I
DO, D1, D2,D3,DB,S01, | Y
S10, S11
DB S10
S01 S11
. Modules
Family
Seq Comb
54SX 1
CMF1 545X
Function
Full Combinational Module
— D0 Y—
——— DB DO
—S00 —(
—S01
—S10 Y
—S11
_O\‘ LT
Input Output DB
DO, DB, S00, S01, S10,S11 Y —C
Famil Modules S0 S10
y Seq Comb S01 S11
54SX 1
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Combinational, Module

CMF2 545X
Function
Full Combinational Module
D1 Y—
— DB
—O
D1
—1S00 —
—S01
—S10 Y
S11
\‘
Input Output DB
D1, DB, S00, S01, S10,S11 Y 9
S00
Famil Modules — 510
I
y Seq Comb S01 S11
54SX 1
CMF3 54SX
Function
Full Combinational Module
— D0 Y—
—D1
—DB Do
—S00 D1
—S01
——1S10 Y
—S11
DB o
Input Output —O0
DO, D1, DB, S00, S01, Y
S10, S11
S00 S10
S01 S11
Eamil Modules
|
y Seq Comb
54SX 1
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Combinational, Module

Function
Full Combinational Module
— D2 Y—
— DB
—O
——1s00 —
—S01
—S10
—S11
D2 \‘
Input Output DB
D2, DB, S00, S01, S10,S11 Y Q
Eamil Modules S0 510
I
y Seq Comb S01 | S11
54SX 1
CMF5
Function
Full Combinational Module
— D0 Y—
—D2
b8 DO I
—1S00 DB
—S01 g
—1s10 T
—S11
D2 I
Input Output —O
DO, D2, DB, S00, S01, Y
S10, S11
S00 S10
S01 S1
Eamil Modules
|
y Seq Comb
54SX 1
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Combinational, Module

CMF6 54SX
Function
Full Combinational Module
D1 Y—
—
B
—S00 D1
—S01
S10 Y
—S11
D2
Input Output —0
D1, D2, DB, S00, S01, Y
S10, S11
S00 S10
S01 S
Famil Modules
|
y Seq Comb
54SX 1
CMF7 54SX
Function
Full Combinational Module
— D0 Y—
—
———DB DO
—S00 D1
—S01
—S10 Y
—S11
D2
DB
Input Output —0
DO, D1, D2, DB, S00, Y
S01, S10, S11
S00 S10
S01 S
Famil Modules
|
y Seq Comb
54SX 1
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Combinational, Module

CMF8 545X
Function
Full Combinational Module
— D3 Y—
— DB
_C
—S00 —CO
—S01
—S10 Y
—S11
Input Output D3
D3, DB, S00, S01, S10,S11 Y —
Eamil Modules 500 s10
I
y Seq Comb S01 | Sil
54SX 1
CMF9 54SX
Function
Full Combinational Module
— D0 Y—
—
DO I
— . ]
— 1510 /\/_ v
—S11
\
D3
Input Output
DO, D3, DB, S00, S01, Y
S10, S11
S00 S10
S01 S1
Eamil Modules
|
y Seq Comb
54SX 1
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Combinational, Module

CMFA 54SX
Function
Full Combinational Module
—D1 Y/
188
DB o I
—S00 D1
—S01
—1s10 S
—S11
—O\
D3
Input Output
D1, D3, DB, S00, S01, Y
S10, S11
S00 $10
SO1 S11
Famil Modules
|
y Seq Comb
54SX 1
CMFB 54SX
Function
Full Combinational Module
— D0 Y—
—
——1DB DO I
— . N
—1s10 L
—S11
DB o ™~
D3
Input Output
DO, D1, D3, DB, S00, Y
S01, S10, S11
S00 S10
S01 S
Famil Modules
|
y Seq Comb
54SX 1
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Combinational, Module

CMFC

54SX
Function
Full Combinational Module
—D2 Y—
—D3
—DB
DB
—S00 z
—S01
—S10 Y
—S11
D2
D3
Input Output
D2, D3, DB, S00, S01, Y
S10, S11
S00 S10
S01 S
. Modules
Family
Seq Comb
54SX 1
CMFD 54SX
Function
Full Combinational Module
—DO0 Y
—D2
—D3
— 1B DO
—S00 DB—O
—1S01
—S10 \
—S11
D2
D3
Input Output
DO, DB, D2, D3, S00, Y
S01, S10, S11
S00 S10
S01 S
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMFE 54SX
Function
Full Combinational Module
—D1 Y—
—D2
—D3
— 100 D1
—S01 1
—S10 \
—S11
D2 I
D3
Input Output
D1, D2, D3, DB, S00, Y
S01, S10, S11
S00 S10
S01 NI
Famil Modules
y Seq Comb
54SX 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
Carry Select for Implementing High Speed Adders

C v Truth Table
Di} A S B [ D Y
A X X X 0 0 0
B 0 X 0 0 X 0
S 0 X 0 1 X 1
0 0 X 0 X 0
0 0 X 1 X 1
X 1 1 X 1 1
Input Output X 1 1 X 0 0
A, S,B,C,D Y 1 X X X 1 1

Modules
Family
Seq Comb
All 1
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Carry Generator

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
Carry Select for Implementing High Speed Adders

C Truth Table

R Y
D \/P A S B c D Y
B X X X 0 0 0
5:} X X 0 0 X 0
S X X 0 1 X 1
0 0 X 0 X 0
0 0 X 1 X 1
X 1 1 X 1 1
Input Output X 1 1 X 0 0
AS.B.C.D v 1 X 1 X 1 1

) Modules
Family
Seq Comb
Al i

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
Carry Generator
B1 Truth Table
— A1 Al B1 A0 BO Y
Y X 0 X 0 0
—1B0 X 0 0 X 0
0 0 X X 0
A0 0 X X 0 0
0 X 0 X 0
X 1 1 1 1
Input Output 1 X 1 1 1
Al, B1, A0, BO Y
1 1 X X 1
. Modules
Family
Seq Comb
All 1
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Sequential, D-Type Flip-Flop

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
Carry Generator
L Truth Table
—AL Al B1 A0 BO Y
Y X 0 0 0 0
BO 0 0 X X 0
— a0 0 X 0 0 0
X 1 X 1 1
X 1 1 X 1
5 1 X X 1 1
Input utput
Al, B1, A0, BO Y 1 X 1 X 1
1 1 X X 1
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop
—D Q———— Truth Table
CLK | Qpu
1 D
— > CLK
Input Output
D, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1
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Sequential, D-Type Flip-Flop

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function

D-Type Flip-Flop with active low Output

E— ON Truth Table
CLK | QNpy
1 D
— > CLK
Input Output
D, CLK ON
) Modules
Family
Seq | Comb
ACT 1740MX 2
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function

D-Type Flip-Flop with active low Clock

— Q Truth Table
CLK | Qnu
! D
—( ) CLK
Input Output
D, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1
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DF1C ACT 1, 40MX,

Function

D-Type Flip-Flop with active low Clock and Output

——D ON Truth Table
CLK | QNpug
1 D
—()cLK
Input Output
D, CLK QN
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

* A 2 on the symbol implies 2 logic module delays on all families except ACT1 and 40MX.

Function
D-Type Flip-Flop, with active high Clear
—D Qr—
Truth Table
CLR CLK Qi1
— ) CLK 1 X 0
CLR* 0 1 D
Input Output
CLR, D, CLK Q
Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1 1

Macro Library Guide
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Sequential, D-Type Flip-Flop

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop, with active high Clear, and active low
— b Q—— Clock
Truth Table
—Cp CLK CLR CLK Qni1
*
CLR2 1 X 0
0 1 D
Input Output
CLR, D, CLK Q
) Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1 1

* A 2 on the symbol implies 2 logic module delays on all families except ACT1 and 40MX.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop, with active low Clear
Truth Table
CLK CLR CLK Qn+1
0 X 0
CLR

([) 1 T D

Input Output
CLR, D, CLK Q
. Modules
Family
Seq | Comb
ACT 1740MX 2
Others 1
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Sequential, D-Type Flip-Flop

DFC1C ACT 1, 40MX

Function

D-Type Flip-Flop, with active high Clear and Clock

—D QN
Truth Table
CLR CLK QN p41
— CLK 1 X 1
|
CLR 0 1 D
Input Output
CLR, D, CLK QN
. Modules
Family
Seq | Comb
ACT 1/40MX 2

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function

D-Type Flip-Flop, with active low Clear and Clock

—D Q
Truth Table
CLR CLK Q1
—P CcLK 0 X 0
CLR 1 ! D
Input Output
CLR, D, CLK Q
. Modules
Family
Seq | Comb
ACT 1740MX 2
Others 1
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Sequential, D-Type Flip-Flop

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop, with active low Clear and Output
*2
—p QNO—
Truth Table
CLR CLK QN p41
— CLK 0 X 1
|
CLR 1 1 D
Input Output
CLR, D, CLK QN
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1 1

* A 2 on the symbol implies 2 logic module delays except for ACT1 and 40MX.

DFC1F ACT 1, 40MX

Function
D-Type Flip-Flop, with active high Clear, active low Clock
and Output
—D QN O—
Truth Table
_beLk CLR CLK QN p4q
CLR 1 X 1
0 1 D
Input Output
CLR, D, CLK QN
. Modules
Family
Seq | Comb
ACT 1/40MX 2
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Sequential D-Type Flip-Flop with Enable

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop, with active low Clear, Clock and Output
*2
— D QNO—
Truth Table
CLR CLK Qi1
—() CLK 0 X 1
1 ! D
CLR
Input Output
CLR, D, CLK QN
Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1 1

* A 2 on the symbol implies 2 logic module delays except for ACT1 and 40MX.

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop, with active high Enable
—— D Q—— Truth Table
E CLK Qnit
—E 0 X Q
1 1 D
—>CLK
Input Output
D, E, CLK Q
Modules
Family
Seq | Comb
ACT 1740MX 2
Others 1
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Sequential D-Type Flip-Flop with Enable

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop, with active low Enable
D Q Truth Table
E CLK Qnet
QE T X Q
0 1 D
— > CLK
Input Output
D, E, CLK Q
. Modules
Family
Seq | Comb
ACT 1740MX 2
Others 1

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop, with active low Enable and Clock
D Q Truth Table
E CLK Qns1
QE T X Q
0 1 D
— > CLK
Input Output
D, E, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1
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Sequential D-Type Flip-Flop with Enable

DFE2D ACT 1, 40MX

Function
D-Type Flip-Flop, with active high Preset, active low Enable,
4‘; Clear, and Clock
PRE
—D Q— Truth Table
e CLR PRE E CLK Qi1
0 0 X X 0
—( CLK 1 1 X X 1
CLR 1 0 1 X Q
? 1 0 0 ! D
0 1 X X *
Input Output
CLR, D, E, PRE, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

—1’CLK

CLR

Function
D-Type Flip-Flop, with Enable and active low Clear

Truth Table
CLR E CLK Qn+1
0 X X 0
1 0 X Q
1 1 1 D

Input Output
CLR, D, E, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1
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Sequential D-Type Flip-Flop with Enable

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop, with Enable and active low Clear and
Clock
D Q—
E Truth Table
CLR E CLK Qi1
—(]> CLK
0 X X 0
CLR
1 0 X Q
%) 1 1 1 D
Input Output
CLR, D, E, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop, with Enable and active low Clear
D Q Truth Table
—CE CLR E CLK | Qpu
CLK 0 X X 0
CLR 1 1 X Q
H) 1 0 T D
Input Output
CLR, D, E, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1
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Sequential D-Type Flip-Flop with Enable

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

DFE4 ACT 1, 40MX

Function
D-Type Flip-Flop, with active low Enable, Clear and Clock
D Q Truth Table
—COE CLR E CLK Qi1
—Op ek 0 X X 0
CLR 1 1 X Q
%) 1 0 1 D
Input Output
CLR, D, E, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1

Function
D-Type Flip-Flop, with active high Enable and Preset

PRE Truth Table
D Q PRE E CLK Qn+1
—E 1 X X 1
— DLk 0 0 X Q
0 1 1 D
Input Output
D, E, PRE, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
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Sequential D-Type Flip-Flop with Enable

DFE4A ACT 1, 40MX

Function
D-Type Flip-Flop, with active high Enable and Preset, and
‘ active low Clock
PRE
—D Q— Truth Table
E PRE E CLK Qni1
1 X X 1
—Cp CLK 0 0 X Q
0 1 1 D
Input Output
D, E, PRE, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2

DFE4B ACT 1, 40MX

Function
D-Type Flip-Flop, with active low Enable, and active high
Preset
PRE
— D Q— Truth Table
—OE PRE E CLK Qn+1
1 X X 1
0 0 1 D
Input Output
D, E, PRE, CLK Q
. Modules
Family
Seq | Comb
ACT 1740MX 2
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Sequential D-Type Flip-Flop with Enable

DFEA4C ACT 1, 40MX

Function
D-Type Flip-Flop, with active low Enable and Clock, and
active high
‘ Preset
PRE
Truth Table
—CE
PRE E CLK Qni1
—CpCLK T X X T
0 1 X Q
0 0 1 D
Input Output
D, E, PRE, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2

DFEAF 545X

o

Function
D-Type Flip-Flop, with active low Enable, and active low Pre-
set

PRE
—D Q— Truth Table
e PRE E CLK Qni1
0 X X 1
—pCLK 1 1 X Q
1 0 1 D
Input Output
D, E, PRE, CLK Q
) Modules
Family
Seq | Comb
54SX 1
Macro Library Guide 73



Sequential D-Type Flip-Flop with Enable

DFE4G 545X

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop, with active low Enable and Clock, and
6 active low Preset
PRE
—D Q—— Truth Table
—JE PRE E CLK Qni1
0 X X 1
—C>CLK 1 1 < o)
1 0 1 D
Input Output
D, E, PRE, CLK Q
. Modules
Family
Seq | Comb
54SX 1

Function

D-Type Flip-Flop, with Enable, and active low Clock

——D Q Truth Table
E CLK Qns1
—E 0 X 0
1 ! D
—( ) CLK
Input Output
D, E, CLK Q
. Modules
Family
Seq | Comb
ACT 1/40MX 2
Others 1
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Sequential D-Type Flip-Flop with Enable

DFEB ACT 1, 40MX

Function
‘ D-Type Flip-Flop, with Enable, Preset, and active low Clear
D PRE Q Truth Table
CLR PRE E CLK Qi1
—E 0 0 X X 0
1 1 X X 1
— CLK
CLR 1 0 0 X Q
%) 1 0 1 1 D
0 1 X X *
Input Output
CLR, D, E, PRE, CLK Q

Modules
Family
Seq | Comb
ACT 1/40MX 2

*Your design should not allow both PRE and CLR to be asserted at the same time.

DFEC ACT 1, 40MX

Function
D-Type Flip-Flop, with Enable, Preset, and active low Clear
‘ and Clock
PRE
Truth Table
E CLR | PRE E CLK | Qun

—(C) CLK 0 0 X X 0
CLR 1 1 X X 1
9 1 0 0 X Q
1 0 1 | D
Input Output 0 1 X X *

CLR, D, E, PRE, CLK Q

Modules
Family
Seq | Comb
ACT 1/40MX 2

* Your design should not allow both PRE and CLR to be asserted at the same time.
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Sequential D-Type Flip-Flop with Enable

DFED ACT 1, 40MX

CLR, D, E, PRE, CLK Q

Function
D-Type Flip-Flop, with active low Enable and Clear, and
‘ active high
PRE Preset
Truth Table
— E
CLR PRE E CLK Qni1
—7 CLK 0 0 X X 0
CLR 1 1 X X 1
9 1 0 1 X Q
1 0 0 T D
Input Output 0 1 X X *

. Modules
Family
Seq | Comb
ACT 1/40MX 2

* Your design should not allow both PRE and CLR to be asserted at the same time.

DFEG 545X

O

PRE
D Q
E
CLK

CLR

7

Function
D-Type Flip-Flop with Enable and active low Preset Clear
and Clock
Truth Table
CLR PRE E CLK Qi1
0 X X X 0
1 0 X X 1
1 1 1 1 Q
1 1 0 1 D

Input

Output

CLR, D, E, PRE, CLK Q

Modules
Family
Seq | Comb
54SX 1
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Sequential D-Type Flip-Flop with Enable

DFEH 545X

&

—
—0

PRE
D Q
E
CLK

CLR

7

Input

Output

CLR, D, E, PRE, CLK Q

Function
D-Type Flip-Flop with active low Enable and Clear and Pre-
set
Truth Table
CLR PRE E CLK Qi1
0 X X X 0
1 0 X X 1
1 1 1 X Q
1 1 0 1 D

. Modules
Family
Seq | Comb
54SX 1

IODFE ACT 3

CLK

Function

D-Type Flip-Flop, with active low Enable

Truth Table
E CLK | Qnu
1 X Q
0 1 D

Input
D, E, CLK

Output
Q

NOTE 1: The CLK pin must be driven by the IOCLKBUF macro.
WARNING: Using the IODFE macro will disable the IOPCLBUF clock network.
NOTE 2: Uses an I/O module.
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Sequential D-Type Flip-Flop with Enable

IODFEC ACT 3

Function
D-Type Flip-Flop, with active low Enable and Clear
b Truth Table
Q IOPCL E CLK Qi1
—OE 0 X X 0
1 1 X Q
CLK
IOPCL 1 0 ! D
Input Output
IOPCL, D, E, CLK Q

NOTE 1: The CLK pin must be driven by the IOCLKBUF macro.

WARNING: Using the IODFE macro will disable the IOPCLBUF clock network.
NOTE 2: Uses an /O module.

IODFEP ACT 3

Function
D-Type Flip-Flop, with active low Enable and Preset
é Truth Table
IOPCL IOPCL E CLK Q1
D Q 0 X X T
1 1 X Q
—CE
& 1 0 1 D
CLK
Input Output
IOPCL, D, E, CLK Q

NOTE 1: The CLK pin must be driven by the IOCLKBUF macro.
NOTE 2: The IOPCL pin must be driven by the IOPCLBUF macro.
NOTE 3: Uses an /O module.
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Sequential, D-Type Flip-Flop with Multiplexed Data

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

A Q
B
S
CLK
Input Output
A, B, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/ 5
40MX
Others 1

Function

D-Type Flip-Flop with 2-input Multiplexed Data

Truth Table
S CLK Qn+1
0 1 A
1 1 B

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Output
A QNO— Truth Table
B s CLK | QNpug
0 1 1A
S 1 1 B
CLK .
Input Output
A, B, S, CLK QN
) Modules
Family
Seq Comb
ACT 17 2
40MX
Others 1
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Sequential, D-Type Flip-Flop with Multiplexed Data

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Clock and Output
— A QNO— Truth Table
— | B S CLK | QNpsp
0 1 1A
S 1 ! B
—(CLK :
Input Output
A, B, S, CLK QN
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Othere 1

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
high Clear
— A Q
B Truth Table
s CLR S CLK Qi1
— CLK 0 0 1 A
CLR 0 1 T B
2*
Input Output
A,B,CLR, S, CLK Q
) Modules
Family
Seq Comb
ACT 17 2
40MX
Others 1 1

* A 2 an the sumhnl implies 2 lnnic madiile delavs except far ACT 1 and 40MX
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Sequential, D-Type Flip-Flop with Multiplexed Data

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Clear and Clock
A Q
B Truth Table
s CLR S CLK Qni1
CLK 0 X X 0
CLR 1 0 ! A
1 1 | B
Input Output
A,B,CLR, S, CLK Q
) Modules
Family
Seq Comb
ACT 17 2
40MX
Others 1

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, Clear, and
active low Clock
A Q
B Truth Table
s CLR S CLK Qi1
CLK LR 1 X X 0
o 0 0 1 A
0 1 1 B
Input Output
A,B,CLR, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1 1

* A 2 nn tha evimhnl implinc 2 Innir madula dalave aveapt far ACT 1 and ANMY
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM3F ACT 1, 40MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, Clear, and
active low
A oN Output
B
s Truth Table
CLK CLR S CLK | ONpyq
CLR T X X T
0 0 1 1A
0 1 1 B
Input Output
A,B,CLR, S, CLK QN
) Modules
Family
Seq Comb
ACT 17 2
40MX

DFM3G ACT 1, 40MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, Clear, and
active low Clock and Output
A QNO—
B Truth Table
S CLR S CLK | QNpyq
—(DCLK CLR T X X 1
0 0 1 1A
0 1 1 B
Input Output
A,B,CLR, S, CLK QN
) Modules
Family
Seq Comb
ACT 17 2
40MX
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM4 ACT 1, 40MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
high Preset
PRE
—A o— Truth Table
— B PRE S CLK Qni1
s 1 X X 1
— CLK 0 0 1 A
0 1 1 B
Input Output
A, B, PRE, S, CLK Q
) Modules
Family
Seq Comb
ACT 17 2
40MX

DFM4A ACT 1, 40MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Preset
PRE
1B Truth Table
PRE S CLK Qni1
SCLK 0 X X T
1 0 1 A
1 1 1 B
Input Output
A, B, PRE, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM4B ACT 1, 40MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
5 low Preset and Clock
PRE Truth Table
g Q PRE s CLK | Qnn
0 X X 1
15 1 0 1 A
—P CLK 1 1 1 B
Input Output
A, B, PRE, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/ 2
ANNY

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Preset and Output
PRE Truth Table
g QND PRE S CLK | QONpus
0 X X 0
—S 1 0 1 1A
— 1 CLK 1 1 1 B
Input Output
A, B, PRE, S, CLK QN
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1
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Sequential, D-Type Flip-Flop with Multiplexed Data

ACT 1, ACT2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Preset, Clock and Output
PRE Truth Table
'; QND PRE s CLK | QN
0 X X 0
— 1S 1 0 ! 1A
—( ) CLK 1 1 ! B
Input Output
A, B, PRE, S, CLK QN
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1

DFM4E ACT 1, 40MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, Preset, and
active low Clock
PRE Truth Table
__Ig PRE S CLK Qni1
1 X X 1
—S 0 0 ! A
Op CLK 0 1 ! B
Input Output
A, B, PRE, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM5A ACT 1, 40MX

Function

D-Type Flip-Flop with 2-input Multiplexed Data, Preset, and
‘ active low Clear

A PRE 0 Truth Table
B CLR PRE S CLK Qn+1
S 0 0 X X 0
CLK 1 1 X X 1
CLR 1 0 0 T A
¢ 1 0 1 1 B
0 1 X X *

Input Output
A,B,CLR,PRE, S,CLK | Q

Modules

Family
Seq Comb

ACT 1740MX 2

DFM5B ACT 1, 40MX

Function

D-Type Flip-Flop with 2-input Multiplexed Data, Preset, and
‘ active low Clear and Clock

PRE Q Truth Table

— B CLR PRE S CLK Qi1

s 0 0 X X 0

—C CLK 1 1 X X 1

CLR 1 0 0 I A

CR 1 0 1 ! B

0 1 X X *

Input Output

A,B,CLR,PRE, S,CLK | Q

) Modules
Family

Seq Comb
All 2

* Your design should not allow both PRE and CLR to be asserted at the same time.
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Sequential, D-Type Flip-Flop with Multiplexed Data

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
D-Type Flip-Flop with 4-input Multiplexed Data, active low
—— DO Q— Clear, and active high Clock
——D1
] gg Truth Table
Qn+
0 CLR| S1 | SO |CLK i
—s1
— CLK 0 [ X[ X[ X 0
CLR 1 0o|oO0 T DO
1 0 1 1 D1
ﬁ) 1 1 0 1 D2
1 1 1 1 D3
Input Output
DO, D1,D2,D3,S0,S1, [Q
CLK, CLR
) Modules
Family
Seq Comb
All 1

DFM6B ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
D-Type Flip-Flop with 4-input Multiplexed Data, active low
—bo Q— Clear, and Clock
—D1
— D2
D3 Truth Table
CL CL
—1S0 S1| S0 K Qn+l
—S1
— D cLk 0 X | X X 0
CLR 1]01|0 ! DO
1 0 1 ! D1
(f 110 | D2
1 1 1 ! D3
Input Output
DO, D,1 D2, D,3 SO, S1, Q
CLK, CLR
) Modules
Family
Seq Comb
All 1
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Sequential, D-Type Flip-Flop with Multiplexed Data

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
DO D-Type Flip-Flop with 4-input Multiplexed Data, active low
_ I Q Clear, and active high Clock
—— D2
D3 Truth Table
—1s10 CL|S1|S1|S|CL 0
——S11 R|1|0]|0|K n+1
——S0
—> CLK 0 [ X[ X[X]X 0
CLR 1100|001 DO
1 O[O0 |2] 1 D1
1 1| X [0 1 D2
1 X110 1 D2
Input Output
DO, D1, D2, D3, S0, S10, | Q 1j]1 ] xJ1)+ | b3
S11, CLK, CLR 1| X |1 (1f D3
) Modules
Family
Seq Comb
All 1

NOTE 1: The DFM7A macro represents the full ACT 2/1200XL, 3200DX and 42MX S-module.

NOTE 2: The following schematic describes the interconnections of the select lines.

DO
D1
D2
D3

SO

WD
S1
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Sequential, D-Type Flip-Flop with Multiplexed Data

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
Do D-Type Flip-Flop with 4-input Multiplexed Data, active low
— m Q Clear and Clock
—D2
D3 Truth Table
——S10
CL|S1|S1|S|CL
Sél 1 0 0 K Qn+l
—p aK 0 | X [ X [X] X 0
CLR 10|00 ! DO
? 1 OO0 |21] ! D1
1 1| X [0 ¢ D2
Input Output 1 X 1]0 ! D2
DO, D1, D2, D3, SO, S10, | Q 1 (1| X|1] 1! D3
S11, CLK, CLR 1 X 1 1 | D3
) Modules
Family
Seq Comb
All 1

NOTE 1: The DFM7B macro represents the full ACT 2/1200XL, 3200DX and 42MX S-module.
NOTE 2: The following schematic describes the interconnections of the select lines.

S1

n)

S
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM8A ACT 3

Function
DO Q D-Type Flip-Flop with 4-input Multiplexed Data, active low
- Ip1 Clear, and active high Clock
— D2
D3 Truth Table
—S00 CLR | S11 | S10 So1 S00 | CLK | Qpe1
9 0 | X | X | X | X | X | 0
s 1 0 0 0 X T DO
1 0 0 X 0 1 DO
CLR
1 0 0 1 1 1 D1
? 1 1 X 0 X 1 D2
Input Output L X L 0 X ! D2
DO, D1, D2, D3, SO0, Q 1 1 X X 0 1 D2
S01, S10, S11, CLK, CLR 1 X 1 X 0 1 D2

Modules

Family
Seq Comb

Al 1

NOTE 1: The DFM8A macro represents the full ACT 3 S-Module.
NOTE 2: The following schematic describes the interconnections of the select lines.
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM8B ACT 3

Function
—— Do o M D-Type Flip-Flop with 4-input Multiplexed Data, active low
— D1 Clear and Clock
—D2
— |bs Truth Table
g% CLR | S11 | S10 | SO1 | SO0 | CLK | Qpug
—S10 0 X X X X X 0
—0 ik 1 0 0 0 X ! DO
CLR 1 0 0 X 0 ! DO
1 0 0 1 1 1 D1
1 1 X 0 X ! D2
Input Output 1 X 1 0 X ! D2
DO, D1, D2, D3, S00, S01, |Q 1 1 X X 0 ! D2
S10, S11, CLK, CLR 1 X 1 X 0 f D2

Modules

Family
Seq Comb

Al 1

NOTE 1: The DFM8B macro represents the full ACT 3 S-Module.
NOTE 2: The following schematic describes the interconnections of the select lines.

DO
D1
D2
D3

D
SO
el
S1
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Sequential, D-Type Flip-Flop with Multiplexed Data

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Clock
A Q Truth Table
B s CLK | Quna
S 0 1 A
1 ! B
— > CLK
Input Output
A, B, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Nthare 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Clear
— B
Truth Table
—S CLR S CLK Qi1
CLK 0 X X 0
CLR 1 0 1 A
? 1 1 1 B
Input Output
A,B,CLR, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Nthare 1
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Sequential, D-Type Flip-Flop with Preset

DFME1A ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX
Function
2-bit D-Type Flip-Flop with Multiplexed Data, and active low
Enable
B Truth Table
E S CLK Qni1
—S
1 X X Q
C ECLK 0 0 1 A
0 1 1 B
Input Output
A, B, S,E, CLK Q
Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop with active high Preset

Truth Table
PRE™ PRE CLK Qnet
—D Q—— 1 X 1
0 1 D

—— CLK
Input Output
D, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1 1
Others 2
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Sequential, D-Type Flip-Flop with Preset

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function

D-Type Flip-Flop with active high Preset, and active low
Clock

PRE™ Truth Table
—D Q PRE CLK Qni1
1 X 1
0 1 D
—( CLK
Input Output
D, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1 1
Others 2

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop with active low Preset

Truth Table
PRE
PRE CLK Qn+1
0 X 1
1 1 D
— ) CLK
Input Output
D, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1
Others 2

94




Sequential, D-Type Flip-Flop with Preset

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with active high Preset, and active low
* Output
PRE Truth Table
D QND— PRE CLK QNpiq
1 X 0
0 1 D
CLK
Input Output
D, PRE, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop with active low Preset and Clock
é) Truth Table
PRE
PRE CLK Qni1
D Q——
0 X 1
1 ! D
—(J> CLK
Input Output
D, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1
Others 2
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Sequential, D-Type Flip-Flop with Preset

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with active low Preset and Output
éj Truth Table
PRE
PRE CLK QN 41
D QN 0 X 0
1 1 D
— ) CLK
Input Output
D, PRE, CLK QN
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with active high Preset, and active low
Clock and Output
2*
PRE Truth Table
—— D OND— PRE CLK QN iy
1 X 0
0 1 D
—( > CLK
Input Output
D, PRE, CLK QN
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1 1
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Sequential, D-Type Flip-Flop with Preset and Clear

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with active high Preset, and active low
(% Clock and Output
PRE Truth Table
D QND— PRE CLK QNpt
1 X 0
0 1 D
—( > CLK
Input Output
D, PRE, CLK QN
) Modules
Family
Seq Comb
ACT 17 2
40MX
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
D-Type Flip-Flop with active high Preset, active low Clear,
2% and active high Clock
PRE
—D Q Truth Table
CLR PRE CLK Qne1
0 0 X 0
— CLK 1 1 X 1
CLR 1 0 T D
F 0 1 X xk
Input Output
CLR, D, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1 1
Others 2

* A 2 on the symbol implies 2 logic module delays only for 54SX.

** In ACT 1/40MX, your design should not allow both PRE and CLR to be asserted at the same time. In other families, CLR
has priority over PRE.
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Sequential, D-Type Flip-Flop with Preset and Clear

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
D-Type Flip-Flop with active high Preset, active low Clear,
‘ and Clock
PRE
D Q Truth Table
CLR PRE CLK Qi1
0 [o] X 0
—C)p CLK 1 1 X 1
CLR 1 0 ! D
9 0 1 X *
Input Output
CLR, D, PRE, CLK Q
) Modules
Family
Seq Comb
All 2

* Your design should not allow both PRE and CLR to be asserted at the same time.

DFPCB 545X

Function
é D-Type Flip-Flop, with active low Clear, and Preset
PRE
D Q Truth Table
CLR PRE CLK Qni1
0 X X 0
CLK 1 0 X 1
;)'-R 1 1 T D
Input Output
CLR, D, E, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1
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Sequential, Data Latc

DFPCC 54SX

—() CLK

O
PRE

CLR

Function

D-Type Flip-Flop, with active low Preset, Clear and Clock

Truth Table
CLR PRE CLK Qn+1
0 X X 0
1 0 X 1
1 1 ! D

Input Output
CLR, D, E, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch
D Q Truth Table
G Qn+l
0 Q
1 D
G
Input Output
D, G Q
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
54SX 1
Others 1
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Sequential, Data Latc

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

Function
Data Latch, with active low Output
D N
Q Oﬁ Truth Table
G QNp.g
0 QN
G 1 D
Input Output
D, G QN
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
Others 1

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch, with active low Clock
— D Q
Truth Table
G Qn+l
1 Q
—Ole o @
Input Output
D, G Q
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
54SX 1
Others 1
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Sequential, Data Latc

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

Function
Data Latch, with active low Clock and Output
D QN )—
Truth Table
G QNn+l
1 ON
—Oec 0 D
Input Output
D, G QN
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 1

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch with active low Clear, and active high Preset
— D PRE Q—— Truth Table
CLR PRE G Qni1
0 0 X 0
_ G 1 1 X 1
CLR 1 0 0 o)
\F 1 0 1 D
0 1 X *
Input Output
CLR, D, G, PRE Q
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 2

In ACT 1 and 40MX, your design should not allow PRE and CLR to be asserted at the same time. In other families, CLR has
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Sequential, Data Latc

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

Function
é Data Latch with active high Clear, and active low Preset,
Clock and Output
D PRE on(O)—
Truth Table
CLR PRE G QNpy1
C G 1 1 X 1
CLR 0 0 X 0
‘ 0 1 1 ON
0 1 0 D
1 0 X *
Input Output
CLR, D, G, PRE ON
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
Others 2

In ACT 1 and 40MX, your design should not allow PRE and CLR to be asserted at the same time.

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch with active low Clear, active high Preset, and
active low Clock
PRE
Q
Truth Table
CLR PRE G Qni1
—(J6 (1R 0 0 X 0
1 1 X 1
9 1 0 1 Q
1 0 0 D
0 1 X *
Input Output
CLR, D, G, PRE Q
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
Others 2

In ACT 1 and 40MX, your design should not allow PRE and CLR to be asserted at the same time. In other families, CLR has
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Sequential, Data Latch with Clear

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

Function

Data Latch with active high Clear, and active low Preset, and
Output

D PRE ON Q
Truth Table
CLR PRE G ONpy1
G CLR 1 1 X 1
0 0 X 0
0 1 0 QN
0 1 1 D
1 0 X *
Input Output
CLR, D, G, PRE ON
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
Others 2

In ACT 1 and 40MX, your design should not allow PRE and CLR to be asserted at the same time. In other families, CLR has

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
D Q Data Latch with active low Clear
Truth Table
CLR G Qn+1
G 0 X 0
CLR 1 0 Q
? 1 1 D
Input Output
CLR,D, G Q
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
548X 1
Others 1
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Sequential, Data Latch with Clear

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch with active high Clear
D Q
Truth Table
CLR G Qn+1
G R 1 X 0
0 0 Q
0 1 D
Input Output
CLR, D, G Q
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch with active high Clear, and active low Clock
D Q—
Truth Table
CLR G Qn+1
—6 R 1 X 0
0 1 Q
0 0 D
Input Output
CLR, D, G Q
) Modules
Family
Seq Comb
All 1
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Sequential, Data Latch with Clear

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

Function

Data Latch with active high Clear, and active low Output

Truth Table
CLR G QNpi1
—G CLR 1 X 1
0 0 QN
0 1 D
Input Output
CLR, D, G QN
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
Others 2

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

D QN
e ar

Input Output
CLR,D, G QN

) Modules

Family
Seq Comb

ACT 17 1
40MX
Others 2

Function
Data Latch with active high Clear, and active low Clock and
Output
Truth Table
CLR G QNpi1p

1 X 1

0 1 ON

0 0 D

Macro Library Guide

105



Sequential, Data Latch with Enable and Clear

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

Function
D Data Latch with active low Clear and Clock
Truth Table
CLR G Qn+1
40 G 0 X 0
CLR 1 1 o)
? 1 0 D
Input Output
CLR,D, G Q
) Modules
Family
Seq Comb
ACT 17 1
40MX
54SX 1
Others 1

D Q

E

G
Input Output
D,E,G Q

) Modules
Family
Seq Comb

ACT 1/ 1
40MX
Others 1

Function
Data Latch with active high Enable

Truth Table
E G Qn+l
0 X Q
X 0 Q
1 1 D
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Sequential, Data Latch with Enable and Clear

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

DLE2A ACT 1, 40MX

—D QN
—(JE
—e
Input Output
D,E,G QN
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 1

Function

Data Latch with active low Enable and Clock, and active low
Output

Truth Table
E G QNps1
1 X ON
X 1 ON
0 0 D

Function

Data Latch with active high Enable and Clear, and active low
Clock

Truth Table
CLR E G Qn+1
1 X X 0
0 0 X Q
0 X 1 Q
0 1 0 D

Input Output
CLR,D,E, G Q
) Modules
Family
Seq Comb
ACT 17 1
40MX
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Sequential, Data Latch with Enable and Clear

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

Function
Data Latch with active low Enable, Clear and Clock
D Q——
£ Truth Table
CLR E G Qni1
—()G CLR 0 X X 0
1 1 X Q
1 X 1 Q
1 0 0 D
Input Output
CLR,D,E, G Q
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 1

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch with active low Enable and Clock, and active
D Q high Clear
—(E Truth Table
@< CLR E G Qni1
CLR
1 X X 0
0 1 X Q
0 X 1 Q
0 0 0 D
Input Output
CLR,D,E, G Q
) Modules
Family
Seq Comb
All 1
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Sequential, Data Latch with Enable and Preset

DLE3A ACT 1, 40MX

Function
Data Latch with active high Enable and Preset, and active
low Clock
PRE
—D Q— Truth Table
E PRE E G Qi1
1 X X 1
—(J¢ 0 0 X Q
0 1 0 D
0 X 1 Q
Input Output
D, E, G, PRE Q
) Modules
Family
Seq Comb
ACT 17 1
ANNY

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch with active low Enable and Clock, and active low
Preset
PRE
—D Q— Truth Table
40 E PRE E G Qn+1
1 X X 1
—()6 0 1 X Q
0 X 1 Q
0 0 0 D
Input Output
D, E, G, PRE Q
) Modules
Family
Seq Comb
All 1
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Sequential, Data Latch with Enable and Preset

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX, 54SX

Function
é Data Latch with active low Enable, Preset and Clock
Truth Table
__p PRE o
PRE E G Qns1
—(E 0 X X 1
1 1 X Q
—(je 1 X 1 Q
1 0 0 D
Input Output
D, E, G, PRE Q
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT3, 3200DX, 40MX, 42MX

Function
Data Latch with active low Enable and active high Clock
D Q
Truth Table
) E E G Qn+1
1 X Q
— Ic X 0 Q
0 1 D
Input Output
D,E, G Q
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 1
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Data Latch

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function

Data Latch with active low Enable, and active high Clock

Truth Table
E G Qn+1
0 X Q
X 1 Q
1 0 D

Input Output
D,E,G Q
) Modules
Family

Seq Comb
ACT 1/ 1
40MX
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function

Data Latch with active low Enable, and Clock

Truth Table
O E G Qn+l
1 X Q
—O 0
0 0 D
Input Output
D,E,G Q
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 1
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Data Latch

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
Data Latch with 2-input Multiplexed Data
A Q Truth Table
B
S G Qn+l
s X 0 Q
G 0 1 A
1 1 B
Input Output
A/ B, S,G Q
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
Others 1
DLM2 ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
Data Latch with 2-input Multiplexed Data and Active-Low
Clear
A Q—
B
Truth Table
S CLR S G Qni1
G CLR 0 X X 0
O 1 X 0 Q
‘ 1 0 1 A
1 1 1 B
Input Output
A, B, S,G CLR Q
) Modules
Family
Seq Comb
All 1
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Data Latch with Multiplexed Data

DLM2A ACT 1, 40MX

Function
Data Latch with 2-input Multiplexed Data and Clear, and Active-Low Clpck
— B Truth Table
CLR S G Qn+1
- S 1 X X 0
Q G CLR 0 X 1 Q
0 0 0 A
0 1 0 B

Input Output
A, B, CLR, S, G Q
) Modules
Family
Seq Comb
ACT 1/ 1
40MX

DLM2B ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
Data Latch with 2-input Multiplexed Data and Active-Low Clock and Clear
R Q I
1B Truth Table
CLR S G Qn+1
— S 0 X X 0
{ > G 1 X 1 Q
CLR
Q 1 0 0 A
‘ 1 1 0 B
Input Output
A, B,CLR, S, G Q
) Modules
Family
Seq Comb
All 1
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Data Latch with Multiplexed Data

DLM3 ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
Data Latch with 4-input Multiplexed Data

DO oQ—

D1

D2 Truth Table

D3
S1| S0 | G | Qps1

SO X X 0

St 0o 1 §o

G
0 1 1 D1
1 0 1 D2
1 1 1 D3

Input Output
Do, D1, D2, D3, SO, S1, |Q
G
) Modules
Family
Seq Comb
All 1

DLM3A ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
Data Latch with 4-input Multiplexed Data, and active low Clock
DO oQ—
D1
B% Truth Table
S1|S0| G Qn+1
gg X X 1 Q
G 0 0 0 DO
0 1 0 D1
1 0 0 D2
1 1 0 D3
Input Output
DO, D1, D2, D3, SO, S1, Q
G
) Modules
Family
Seq Comb
All 1
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Data Latch with Multiplexed Data

DLM4 ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
Data Latch with 4-input Multiplexed Data
— DO QQ—
— D1
— D2
— D3 Truth Table
) S1|S1
_ 1310 0 1 SO G Qn+l
g X X [ X0 Q
0 0|0 1 DO
0 0 1 1 D1
X|11]0 1 D2
1| X |0 1 D2
Input Output X |1 1 1 D3
DO, D1, D2, D3, SO, S10, |Q
S11, G 1 (X |1 1 D3
) Modules
Family
Seq Comb
All 1

DLM4A ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
Data Latch with 4-input Multiplexed Data
— DO Q—
— D1
— D2
— D3 Truth Table
__Is0 S10|S11| SO | G | Qp+1
— S10
311 X [ X | X 1 Q
—(CG 0 0 0 0 DO
0 0 1 0 D1
X 1 0 0 D2
1 X 0 0 D2
> X 1 1 0 D3
Input utput
DO, D1, D2, D3, SO, S10, | Q 1 X 1 0 D3
S11, G
Modules
Family
Seq Comb
All 1
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Data Latch with Multiplexed Data

DLM8A ACT 3

Function
— D0 oQ—— D-Type Latch with 4-input Multiplexed Data and active low Clear
-
D3 Truth Table
— iS00 CLR S11 S10 S01 S00 G Qn+1
3% 0 X X X X X 0
—S11 1 X X X X 0 Q
—|C 1 0 0 0 X 1 DO
CLR 1 0 0 X 0 1 DO
? 1 0 0 1 1 1 D1
' 1 1 X 0 X 1 D2
Input Output 1 X 1 0 X 1 D2
DO, D1, D2, D3, S00, Q 1 1 X X 0 1 D2
S01, S10, S11, CLK, CLR 1 X 1 X 0 1 D2
1 1 X 1 1 1 D3

) Modules
Family
Seq Comb
ACT 3 1

NOTE 1: The DLM8A macro represents the full ACT 3 S-Module.

NOTE 2: The following schematic describes the interconnections of the select lines.

DO
D1
D2
D3

alp
SO
-l
S1
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Data Latch with Multiplexed Data

DLM8B ACT 3

Function
—— Do QoQ— D-Type Latch with 4-input Multiplexed Data and active low Clear
—{D1
— D2
—D3 Truth Table
— ls00 CLR | S11 | S10 | S01 | S00 | G | Qg
—S01
— 1310 0 X X X X X 0
—511 1 X X X X 1 Q
—UG 1 0 0 0 X 0 DO
CLR 1 0 0 X 0 0 DO
1 0 0 1 1 0 D1
' 1 1 X 0 X 0 D2
Input Output 1 X 1 0 X 0 D2
DO, D1, D2, D3, S00, Q
S01, S10, S11, CLK, CLR 1 1 X X 0 0 D2
) Modules
Family
Seq Comb
ACT 3 1

NOTE 1: The DLM8B macro represents the full ACT 3 S-Module.

NOTE 2: The following schematic describes the interconnections of the select lines.

DO
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Data Latch with Multiplexed Data

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
Data Latch with 2-input Multiplexed Data, and active low Clock
—A Truth Table
— B S G Qn+1
X 1 Q
—S 0 0 A
—(j6 1 0 B
Input Output
A B, G S Q
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 1

DLME1A ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX
Function
2-bit Data Latch with Multiplexed Data and Enable, and active low Clo
g Q Truth Table
E S G Qn+1
s 1 X X Q
O E X X 1 Q
—(G 0 0 0 A
0 1 0 B
Input Output
A, B,E,G'S Q
Modules
Family
Seq Comb
ACT 17 1
40MX
Others 1

x~
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Sequential, Data Latch with Preset

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function

Data Latch with active high Preset, and Clock

PRE Truth Table
— D Q PRE G Qns1
1 X 1
0 0 Q
0 1 D
— G
Input Output
D, G, PRE Q
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function

Data Latch with active high Preset, and active low Clock

PRE Truth Table
— D Q PRE G Qne1
1 X 1
0 1 Q
0 0 D
—(Je
Input Output
D, G, PRE Q
) Modules
Family
Seq Comb
All 1
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Sequential, Data Latch with Preset

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function

Data Latch with active low Preset, and active high Clock

Truth Table
p PRE g PRE G Quit
0 X 1
1 0 Q
G 1 1 D
Input Output
D, G, PRE Q
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Data Latch with active low Preset and Clock
6 Truth Table
p PRE g PRE | G | Qum
0 X 1
1 1 Q
Input Output
D, G, PRE Q
) Modules
Family
Seq Comb
All 1
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Sequential, JK Flip-Flop

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
JK Flip-Flop with active low K-Input
J Q Truth Table
J K CLK Qi1
CLK 0 0 1 0
0 1 1 Q
40 K 1 0 1 Q
1 1 1 1
Input Output
J, K, CLK Q
) Modules
Family
Seq Comb
ACT 17 2
40MX
54SX 1 1
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
Data Latch with active low Preset and Output, and active high Clock

Truth Table
p PRE onO— PRE G QN1
0 X 0
1 0 QN
G 1 1 D
Input Output
D, G, PRE QN
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
Others 1
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Combinational, Wide Decode

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
Data Latch with active low Preset, Clock and Output
8} Truth Table
—p  PRE oNO— PRE | G | Qum
0 X 0
1 0 D
4@ G 1 1 ON
Input Output
D, G, PRE ON
) Modules
Family
Seq Comb
ACT 1/ 1
40MX
Others 1

DXAND7 3200DX, 42MX

Function
Seven-input AND Gate
A — |
B— Truth Table
C— > Y A through G Y
D— Allinputs =1 1
E— Any input=0 0
F—1
G—
Input Output
A/ B,C,DEFG Y

. Modules
Family
Seq DX
3200DX/ 1
42MX
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Combinational, Wide Decode

DXAX7 3200DX, 42MX
Function
A Eight-input AND/Exclusive-OR Gate
B—
C— ; Truth Table
D— A through G H Y
E— Any input=0 0 0
F— Any input=0 1 1
G—j Allinputs = 1 0 1
y/ Alinputs =1| 1 0
H
Input Output
A, B,C,D,EFGH Y
. Modules
Family
Seq DX
3200DX/ 1
42MX
DXNAND7 3200DX, 42MX
Function
Seven-input NAND Gate
A—
B— Truth Table
C *DO Y AthroughG | Y
D— Alinputs=1| O
E— Any input=0 1
F—]
G —
Input Output
A B,C,D,EFG Y
. Modules
Family
Seq DX
3200DX/ 1
42MX
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Combinational, Wide Decode

FA1 ACT 1, 40MX, 54SX
Function
1 bit adder with active high I/Os
Truth Table
— A A B cl S co
0 0 0 0 0
B co 1 0 0 1 0
2% 0 1 0 1 0
<l S 1 1 0 0 1
0 0 1 1 0
1 0 1 0 1
Input Output 0 1 1 0 1
A, B,CL Cco, S 1 1 1 1 1
. Modules
Family
Seq Comb
ACT 17 3
40MX
54SX 2

* A 2 on the symbol implies 2 logic module delays only in ACT 1 and 40MX.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
1-bit Adder, with active low Carry In and Carry Out, and active low A-
Input
—(O A Truth Table
A B Cl S co
—B CcaO— 0 0 0 0 0
* 9 0 0 1 1 1
—(Ccl S 0 1 0 1 0
0 1 1 0 0
1 0 0 1 1
Input Output 1 0 1 0 1
A, B, Cl CO, S 1 1 0 0 0
1 1 1 1 1
Modules
Family
Seq Comb
All 2

* A 2 on the symbol implies 2 logic module delays in all families except 54SX.
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Combinational, Wide Decode

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
1-bit Adder, with active low Carry In and Carry Out
— A Truth Table
A B Cl coO S
0 0 0 1 1
— B co— 0 0 1 1 0
0 1 0 0 0
2 0 1 1 1 1
—) cl S——
1 0 0 0 0
1 0 1 1 1
Input Output 1 1 0 0 1
A, B, Cl CO, S 1 1 1 0 0
. Modules
Family
Seq Comb
All 2

* A 2 on the symbol implies 2 logic module delays in all families except 54SX.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
1-bit Adder, with active low Carry In and Carry Out, and active low A0 ahd
Al Inputs, used in multipliers
—) AO
Truth Table *
—() AL A0 Al B Cl CcoO S
0 0 0 0 0 0
B COO 0 0 0 1 1 1
A cl sl 2 0 0 1 0 0 1
0 0 1 1 0 0
0 1 0 0 1 1
0 1 0 1 1 0
Input Output
A0, AL, B, CI CO, S 0 1 1 0 0 0
0 1 1 1 1 1
. Modules
Family
Seq Comb
All 2

* A 2 on the symbol implies 2 logic module delays in all families.
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Combinational, Clock Net Interface

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input AND Clock Net
Troth Tabte
A A G Y
X 0 0
Y
0 X 0
G 1 1 1
Input Output
A G Y
. Modules
Family
Seq Comb
All 1

NOTE: G pin can be connected directly to a Global Clock Network.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-to-1 Mux Clock Net
G SO
DO
@\ Truth Table
D1 G SO Y
v 0 0 DO
D2 0 1 D1
1 0 D2
D3 1 1 D3
Input Output
DO, D1, D2, D3, SO, G Y
. Modules
Family
Seq Comb
All 1
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Combinational, Clock Net Interface

GNAND2 ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX
Function
2-Input NAND Clock Net
Truth Table
A A G Y
Y X 0 T
G 0 X 1
1 1 0
Input Output
A G Y
Modules
Family
Seq Comb
A il

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Ground

L

Input Output
Y

NOTE: Ground does not use any modules.
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Combinational, Clock Net Interface

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input NOR Clock Net
Truth Table

A G Y
Y 0 0 1
G X 1 0
1 X 0

Input Output

A G Y
. Modules
Family
Seq Comb
All 1

NOTE: G pin can be connected directly to a Global Clock Network.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input OR Clock Net
Truth Table
A G Y
Y 0 0 0
G X 1 1
1 X 1
Input Output
A G Y
. Modules
Family
Seq Comb
All 1
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Combinational, Half Adder

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input XOR Clock Net
Truth Table
A G Y
Y 0 0 0
G 0 1 1
1 0 1
1 1 0
Input Output
A G Y
. Modules
Family
Seq Comb
All 1

NOTE: G pin can be connected directly to a Global Clock Network.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Half Adder
A Truth Table
B Cco S
CO
0 0 0 0
B 0 1 0 1
S 1 0 0 1
1 1 1 0
Input Output
A B CO, S
. Modules
Family
Seq Comb
All 2
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Combinational, Half Adder

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Half-Adder with active low A-Input
46 A Truth Table
A B coO S
C
0 0 0 1
B 0 1 1 0
S 1 0 0 0
1 1 0 1
Input Output
A B CO, s
. Modules
Family
Seq Comb
All 2

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Half-Adder with active low Carry Out and Sum
A Truth Table
B coO S
co —
0 0 1 1
B 0 1 1 0
Soi 1 0 1 0
1 1 0 1
Input Output
A B CO, S
) Modules
Family
Seq Comb
All 2
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Combinational, Inverters

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Half-Adder with active low Carry Out

A Truth Table
B CO S
COo{ ——
0 0 1 0
0 1 1 1
S 1 0 1 1
1 1 0 0
Input Output
A B CO, S
. Modules
Family
Seq Comb
All 2

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Inverter with active low Output

Truth Table
A Y
0 1
1 0

Input Output
A Y
) Modules
Family
Seq Comb
All 1
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JK Flip-Flop

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Inverter with active low Input
Truth Table
A Y
A 0 T
1 0
Input Output
A Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
JK Flip-Flop with active low Clock and K-Input

J Q Truth Table
J K CLK Qn+1
—p CK 0 0 7 0
0 1 ! Q
L 1 0 ! 10
1 1 | 1
Input Output
J, K, CLK Q
Modules
Family
Seq Comb
ACT 17 2
40MX
54SX 1 1
Others 1
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JK Flip-Flop

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
JK Flip-Flop with active low Clear and K-Input
J Q Truth Table
CLK CLR J K CLK Q ni1
0 X X X 0
—O K 1 0 0 1 0
CLR 1 0 1 T Q
jt 1 1 0 1 1Q
1 1 1 1 1
Input Output
CLR, J, K, CLK Q
Modules
Family
Seq Comb
ACT 17 2
40MX
54SX 1 1
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
JK Flip-Flop with active low Clear, Clock and K-Input
J Q Truth Table
— CLK CLR J K CLK Q n+1
0 X X X 0
—O K
CLR 1 0 0 1 0
1 0 1 1 Q
; 1 1 0 1 Q
1 1 1 ! 1
Input Output
CLR, J, K, CLK Q
) Modules
Family
Seq Comb
ACT 17 2
40MX
54SX 1 1
Others 1
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JK Flip-Flop

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
JK Flip-Flop with active high Clear, and active low K-Input
J Q Truth Table
CLK CLR J K CLK Q ne1
1 X X X 0
—C K LR 2 0 0 0 T 0
0 0 1 1 Q
0 1 0 1 Q
0 1 1 1 1
Input Output
CLR, J, K, CLK Q
Modules
Family
Seq Comb
ACT 1 2
Others 1 1

* A 2 on the symbol implies a 2 logic module delay on all families except ACT1 and 40MX.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
JK Flip-Flop with active high Clear, and active low Clock and K-Input
-4 Q Truth Table
—(CP CLK CLR J K CLK Q1
1 X X X 0
—JK R 2 0 0 0 ! 0
0 0 1 1 Q
0 1 0 1 Q
0 1 1 1 1
Input Output
CLR, J, K, CLK Q
Modules
Family
Seq Comb
ACT 1 2
Others 1 1

* A 2 on the symbol implies a 2 logic module delay on all families except ACT1 and 40MX.
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JK Flip-Flop

JKF3A ACT 1, 40MX, 545X
Function
JK Flip-Flop with active low Preset and K-Input
PRE Truth Table
—J Q PRE J K CLK Qs
— CLK 0 X X X T
1 0 0 1 0
1 1 0 1 IQ
1 1 1 1 1
Input Output
J, K, PRE, CLK Q
Modules
Family
Seq Comb
ACT 17 2
40MX
54SX 1 1
JKF3B ACT 1, 40MX, 545X
Function
JK Flip-Flop with active low Preset, Clock and K-Input
PRE Truth Table
—J Q PRE J K CLK Qi1
0 X X X 1
— CLK
1 0 0 | 0
—) K 1 0 1 ! Q
1 1 0 i IQ
1 1 1 | 1
Input Output
J, K, PRE, CLK Q
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
54SX 1 1
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JK Flip-Flop

JKF3C

ACT 1, 40MX
Function
JK Flip-Flop with active high Preset, and active low K-Input
PRE Truth Table
J Q PRE J K CLK Q41
CLK 1 X X X 1
0 0 0 1 0
—O Kk 0 0 1 1 Q
0 1 0 1 Q
0 1 1 1 1
Input Output
J, K, PRE, CLK Q
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
JKF3D ACT 1, 40MX
Function
JK Flip-Flop with active high Preset, and active low Clock and K-Input:
PRE Truth Table
— 3 Q PRE J K CLK Q41
1 X X X 1
—Cp CK 0 0 0 1 0
0 0 1 1 Q
JK 0 1 0 ! Q
0 1 1 1 1
Input Output
J, K, PRE, CLK Q
) Modules
Family
Seq Comb
ACT 17 2
40MX
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Combinational, AND-OR

JKF4B ACT 1, 40MX
Function
‘ JK Flip-Flop with active high Preset, active low Clear, Clock and K-Inppt
PRE
— ] QF—— Truth Table
CLR PRE J K CLK Q n+1
—p CLK 0 0 X X X 0
1 1 X X X 1
UK CLR 1 0 0 0 ! 0
1 0 0 1 1 Q
9 1 0 1 0 1 Q
5 1 0 1 1 1 1
Input utput
CLR, J, K, PRE, CLK Q 0 1 X X X -
) Modules
Family
Seq Comb
ACT 17 2
40MX
JKFPC ACT 1, 40MX
Function
‘ JK Flip-Flop with active high Preset, and active low Clear and K- Input|
PRE
J Qr— Truth Table
CLR PRE J K CLK Qn+1
CLK 0 0 X X X 0
1 1 X X X 1
« CLR 1 0 0 0 1 0
1 0 0 1 1 Q
Q[) 1 0 1 0 1 Q
oo 1 0 1 1 1 1
Input utpu
CLR, J, K, PRE, CLK Q 0 1 X X X -
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
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Combinational, AND-OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input majority function
A
Truth Table
- A B C Y
B | | Y X 0 0 0
] 0 0 X 0
0 X 0 0
c X 1 1 1
1 X 1 1
1 1 X 1
Input Output
A, B, C Y
) Modules
Family
Seq Comb
All 1
\VAWC) ¢ 545X
Function
2 of 3 function
A
B
c Truth Table
o A B C Y
e Y 0 0 0 0
1 0 0 0
L5 0 1 0 0
1 1 0 1
0 0 1 0
1 0 1 1
Input Output 0 1 1 1
AB.C Y 1 1 1 0
) Modules
Family
Seq Comb
54SX 1
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Combinational, AND-OR

MAJ3XI 545X

Function
A 2 of 3 function with active low output
TN
C o Truth Table
- A B C Y
L o 0 0 0 1
1 0 0 1
0 1 0 1
- 1 1 0 0
0 0 1 1
1 0 1 0
Input Output 0 1 1 0
A B, C Y 1 1 1 1
) Modules
Family
Seq Comb
54SX 1

MIN3 545X

Function
3-Input minority function
A O P! y
B O:)_ Truth Table
Lo A B C Y
X 0 0 1
C o 0 0 X 1
a 0 X 0 1
) X 1 1 0
1 X 1 0
1 1 X 0
Input Output
A B, C Y
) Modules
Family
Seq Comb
54SX 1
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Combinational, AND-OR-INVERT

MIN3X 545X

Function
A 1 of 3 function
119N
Cc o Truth Table
L5 A B C Y
Y 0 0 0 0
1 0 0 1
O 0 1 0 1
g 1 1 0 0
. ) 0 0 1 1
1 0 1 0
0 1 1 0
Input Output 1 1 1 0
A,B,C Y
. Modules
Family
Seq Comb
54SX 1

MIN3XI 545X

Function
1 of 3 function with active low output
s
o Truth Table
g A B C Y
Y 0 0 0 1
o 1 0 0 0
L g 0 1 0 0
:}_ 1 1 0 1
0 0 1 0
1 0 1 1
Input Output 0 1 1 1
A B, C Y 1 1 1 1
) Modules
Family
Seq Comb
54SX 1
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Combinational, Multiplexer

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2 to 1 Multiplexer

Truth Table
I S Y
Y 0 A
1 B
Input Output
A, B, S Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2 to 1 Multiplexer with active low A-Input

Truth Table
S Y
0 1A
1 B

Input Output
A B, S Y
) Modules
Family
Seq Comb
All 1
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Combinational, Multiplexer

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2 to 1 Multiplexer with active low B-Input

Truth Table
S Y
0 A
1 B

Input Output
A, B, S Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2 to 1 Multiplexer with active low Output

Truth Table
S Y
Ql 0 IA
1 B
Input Output
A B, S Y
) Modules
Family
Seq Comb
All 1
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Combinational, Multiplexer

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function

4 to 1 Multiplexer

S1 | SO
DO Truth Table
D1 S1 SO Y
oo Y 0 0 DO
e 0 1 D1
D3 1 0 D2
1 1 D3
Input Output
DO, S0, S1, D1, D2, D3 Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
Carry select multiplexer, used in adders
C
b Y Truth Table
A B S Y
A x5
B 0 X 0 C
=212 1 X 0 D
s X 0 1 C
X 1 1 D
Input Output
S,A/B,C,D Y
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 2
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Combinational, NAND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX

Function
SOA Multiplexer with separate select lines
DO
*2 *D
D1 Truth Table
*2 v SOB |SOA | S1 | Y
D2 X 0 0 DO
X 1 0 D1
D3 0 X 1 D2
SOB s1 1 X 1 D3
Input Output
DO, D1, D2, D3, SOA, Y
SO0B, S1
) Modules
Family
Seq Comb
ACT 17 1
40MX
Others 2

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input NAND
Truth Table
A A B Y
Y X 0 T
B 0 X 1
1 1 0
Input Output
A B Y
) Modules
Family
Seq Comb
All 1
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Combinational, NAND

NANDZ2A ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX
Function
2-Input NAND with active low A-Input
Truth Table
A0 A B Y
Y X 0 T
B 0 1 0
1 X 1
Input Output
A B Y
Modules
Family
Seq Comb
All 1
NAND?2B ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX
Function
2-Input NAND with active low Inputs
Truth Table
A0 A B Y
Y 0 0 0
B O X 1 1
1 X 1
Input Output
A B Y
Modules
Family
Seq Comb
All 1
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Combinational, NAND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input NAND
A1y Truth Table
A B C Y
B Y
X X 0 1
X 0 X 1
C 0 X X 1
1 1 1 0
Input Output
A, B, C Y
) Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1

NAND3A ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX
Function
3-Input NAND with active low A-Input
‘AC Truth Table
A B C Y
B Y X X 0 i
X 0 X 1
C 0 1 1 0
1 X X 1
Input Output
A, B, C Y
Modules
Family
Seq Comb
All 1
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Combinational, NAND

NAND3B ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 545X
Function
3-Input NAND with active low A- and B-Inputs
—AC Truth Table
A B C Y
B0 Y X X 0 T
0 0 1 0
C X 1 X 1
1 X X 1
Input Output
A, B, C Y
Modules
Family
Seq Comb
All 1

NAND3C ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 545X
Function
3-Input NAND with active low Inputs
—AC Truth Table
v A B C Y
B0 0 0 0 0
X X 1 1
C C X 1 X 1
1 X X 1
Input Output
A B,C Y
Modules
Family
Seq Comb
All 1
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Combinational, NAND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input NAND
A 2*
Truth Table
B 5 A B C D Y
Y X X X 0 T
C X X 0 X 1
D X 0 X X 1
0 X X X 1
1 1 1 1 0
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
54SX 1
Others 2

NAND4A ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 545X
Function
4-Input NAND with active low A-Input
A 2* Truth Table
B |7 A B c D Y
Y X X X 0 1
c X X 0 X 1
b X 0 X X 1
0 1 1 1 0
1 X X X 1
Input Output
A B, C,D Y
) Modules
Family
Seq Comb
ACT I/ 5
40MX
Others 1
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Combinational, NAND

NAND4B ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input NAND with active low A- and B-Inputs

AC 2 Truth Table
430 > A B C D Y
Y X X X 0 T
C X X 0 X 1
D 0 0 1 1 0
X 1 X X 1
1 X X X 1
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
ACT 17 2
40MX
Others 1

NAND4C ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX
Function
4-Input NAND with active low A-, B- and C-Inputs
A
—C Truth Table
B A B c D Y
- Y X X X 0 il
RS 0 0 0 1 0
5 X X 1 X 1
— X 1 X X 1
1 X X X 1
Input Output
A B, C,D Y
Modules
Family
Seq Comb
Al 1
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Combinational, NAND

NAND4D ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 545X
Function
4-Input NAND with active low Inputs
AC Truth Table
A B c D Y
jc v
0 0 0 0 0
£ X X X 1 1
5 X X 1 X 1
—( X 1 X X 1
1 X X X 1
Input Output
A B, C,D Y
Modules
Family
Seq Comb
Al il

NAND5B 545X

Function
5-input NAND with active low A- and B-inputs
20
B Truth Table
—( A B c D E Y
_C | Y 1 X X X X 1
D X 1 X X X 1
X X 0 X X 1
E X X X 0 X 1
X X X X 0 1
0 0 1 1 1 0
Input Output
A, B,C,D,E Y
Modules
Family
Seq Comb
54SX 1
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Combinational, NOR

NANDS5C ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX
Function
5-Input NAND with active low A-, B- and C-Inputs
AC
B Truth Table
o A B C D E Y
CH Y X X X X 0 1
D X X X 0 X 1
- 0 0 0 1 1 0
E X X 1 X X 1
X 1 X X X 1
1 X X X X 1
Input Output
A, B,C,D,E Y
Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input NOR
A Truth Table
B Y
Y 0 0 1
B X 1 0
1 X 0
Input Output
A B Y
) Modules
Family
Seq Comb
All 1
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Combinational, NOR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input NOR with active low A-Input
A Truth Table
A B Y
Y 0 X 0
B 1 0 1
X 1 0
Input Output
A B Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input NOR with active low Inputs
Truth Table
A
A B Y
Y X 0 0
B 0 X 0
1 1 1
Input Output
A B Y
) Modules
Family
Seq Comb
All 1
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Combinational, NOR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input NOR
Truth Table
A B C Y
0 0 0 1
X X 1 0
X 1 X 0
1 X X 0
Input Output
A B,C Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input NOR with active low A-Input

Truth Table
A B C Y
0 X X 0
1 0 0 1
X X 1 0
X 1 X 0

Input Output
A B, C Y
) Modules
Family
Seq Comb
All 1
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Combinational, NOR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input NOR with active low A- and B-Inputs

Truth Table
A B C Y
X 0 X 0
0 X X 0
1 1 0 1
X X 1 0

Input Output
A, B, C Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input NOR with active low Inputs

Truth Table
A B C Y
X X 0 0
X 0 X 0
0 X X 0
1 1 1 1

Input Output
A B, C Y
) Modules
Family
Seq Comb
All 1
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Combinational, NOR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input NOR
A 2*
Truth Table
B Sy A B c D N
) Y 0 0 0 0 1
c X X X 1 0
D X X 1 X 0
X 1 X X 0
1 X X X 0
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
54SX 1
Others 2

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input NOR with active low A-Input
A
Truth Table
B A B C D Y
Y 0 X X X 0
C 1 0 0 0 1
D X X X 1 0
X X 1 X 0
X 1 X X 0
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1
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Combinational, NOR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input NOR with active low A- and B-Inputs
A
Truth Table
B A B C D Y
Y X 0 X X 0
C 0 X X X 0
D 1 1 0 0 1
X X X 1 0
X X 1 X 0
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input NOR with active low A-, B- and C-Inputs
Truth Table
A B C D Y
X 0 X 0
X 0 X X 0
0 X X X 0
1 1 1 0 1
X X X 1 0
Input Output
A B, C, D Y
Modules
Family
Seq Comb
ACT 17 2
40MX
Others 1
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Combinational, NOR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input NOR with active low Inputs
AC 2% Truth Table
B A B C D Y
Y X X X 0 0
C X X 0 X 0
D X 0 X X 0
—d 0 X X X 0
1 1 1 1 1
Input Output
A, B,C,D Y
Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1

NOR5B 545X

Function
5-Input NOR with active low A- and B-Inputs
Truth Table
A B C D E Y
0 X X X X 0
X 0 X X X 0
X X 1 X X 0
X X X 0 X 0
X X X X 1 0
1 1 0 0 0 1
Input Output
A B,C,D,E Y
Modules
Family
Seq Comb
54SX 1
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Combinational, OR-AND

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
5-Input NOR with active low A-, B- and C-Inputs
Truth Table
A B C D E Y
0 X X X X 0
X 0 X X X 0
X X 0 X X 0
X X X 1 X 0
X X X X 1 0
1 1 1 0 0 1
Input Output
A B,C, D, E Y
Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3 Input OR-AND

Truth Table

A A B C Y
B X X 0 0
Y 0 0 X 0
C
X 1 1 1
1 X 1 1
Input Output
A B, C Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3 Input OR-AND with active low A-Input

A
Truth Table
B A

X| | o] X
| O X| X|/| @

R X| k|l o O
R|lo| k| o <

Input Output
A B, C Y
) Modules
Family
Seq Comb
54SX 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3 Input OR-AND with active low C-Input

A
Truth Table
B A

| X[ X[ O
X[ X| | o @
o|r|o| x| O
R|o|l k| ol <

Input Output
A B, C Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3 Input OR-AND with active low A- and C-Inputs

A
Truth Table
B A

Y
c 00 A

X| | X]| O

R o X[ X||
o| X|r|ol| O
| ol o| k|| <

Input Output
A, B, C Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-wide 4-Input OR-AND

A

@1 v Truth Table
Do
o) T

B C D Y
X X 0 0 0
0 0 X X 0
X 1 X 1 1
X 1 1 X 1
1 X X 1 1
1 X 1 X 1
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2 wide 4-Input OR-AND with active low A-Input

v Truth Table
c j— A B C D Y
X X 0 0 0
D 0 X X 1 1
0 X 1 X 1
1 0 X X 0
X 1 X 1 1
X 1 1 X 1
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4- Input OR-AND

A
;D—L Truth Table
C
D

v A B C D Y
X X X 0 0
=2 0000 X X 0 X 0
0 0 X X 0
X 1 1 1 1
1 X 1 1 1
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR-AND with active low C-Input

A

@1 Truth Table
C ~
D

v A B C D Y
X X X 0 0
L — 0 0 X X 0
X 1 0 1 1
X X 1 X 0
1 X 0 1 1
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR-AND with active low A- and C-Inputs

A

@1 Truth Table
C O

D

v A B C D Y
X X X 0 0
- 0 X 0 1 1
X X 1 X 0
1 0 X X 0
X 1 0 1 1
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND-INVERT

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
4-Input OR-AND
A
B Truth Table
c A B C D Y
Y X X X 0 0
b 0 0 0 X 0
X X 1 1 1
X 1 X 1 1
1 X X 1 1
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR-AND with active low C-Input
A
B Truth Table
c A B C D Y
Y X X X 0 0
|> B X X 0 1 1
0 0 1 X 0
X 1 X 1 1
1 X X 1 1
Input Output
A B, C, D Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND-INVERT

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input complex OR-AND
Truth Table
A B C D Y
0 X X 0 0
0 0 0 X 0
X X 1 1 1
X 1 X 1 1
1 X X X 1
Input Output
A B, C, D Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input OR-AND-INVERT

A
Truth Table
B A

| X[ o] X
X| o] X| @

Rl k| X o O
o|o|r|r|| <

Input Output
A B, C Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND-INVERT

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR-AND-INVERT with active low D-Input
A Truth Table
B A B C D Y
c 0 0 0 X 1
v X X 1 0 0
D X X X 1 1
X 1 X 0 0
1 X X 0 0
Input Output
A, B,C,D Y
) Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4 Input OR-AND-INVERT

A Truth Table
B A B C D Y
X X X 0 1
c | Y X X 0 X 1
D 0 0 X X 1
=] X 1 1 1 0
1 X 1 1 0
Input Output
A,B,C,D Y
. Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1
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Combinational, OR-AND-INVERT

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4 Input OR-AND-INVERT with active low C- and D-Inputs

A Truth Table
B A B C D Y
0 0 X X 1
c s Y X 1 0 0 0
D X X X 1 1
—O X X 1 X 1
1 X 0 0 0
Input Output
A,B,C,D Y
. Modules
Family
Seq Comb
All 1

166



Combinational, OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input OR
A Truth Table
A B Y
Y 0 0 0
B X 1 1
1 X 1

Input Output
A B Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input OR with active low A-Input
A Truth Table
A B Y
Y 0 X i
B 1 0 0
X 1 1
Input Output
A, B Y
. Modules
Family
Seq Comb
All 1
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Combinational, OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input OR with active low Inputs
A Truth Table
A B Y
Y X 0 1
B 0 X 1
1 1 0
Input Output
A B Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input OR
Truth Table
A B C Y
0 0 0 0
X X 1 1
X 1 X 1
1 X X 1

Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1
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Combinational, OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input OR with active low A-Input

Truth Table
A B C Y
0 X X 1
1 0 0 0
X X 1 1
X 1 X 1

Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input OR with active low A- and B-Inputs

Truth Table
A B C Y
X 0 X 1
0 X X 1
1 1 0 0
X X 1 1

Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1
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Combinational, OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input OR with active low Inputs
A
2% Truth Table
A B C Y
B Y X X 0 i
X 0 X 1
0 X X 1
¢ 1 1 1 0
Input Output
A, B,C Y
. Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR
A
Truth Table
B A B C D Y
Y 0 0 0 0 0
C > X X X 1 1
X X 1 X 1
D X 1 X X 1
1 X X X 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
All 1
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Combinational, OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR with active low A-Input

A o
Truth Table
B A B C D Y
Y 0 X X X 1
C ) 1 0 0 0 0
X X X 1 1
D X X 1 X 1
X 1 X X 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR with active low A- and B-Inputs

A ors
2 Truth Table
B 5% A B C D Y
Y X 0 X X 1
C 0 X X X 1
1 1 0 0 0
D X X X 1 1
X X 1 X 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ACT 17 2
40MX
Others 1
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Combinational, OR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR with active low A-, B- and C-Inputs
Truth Table
A B C D Y
X X 0 X 1
X 0 X X 1
0 X X X 1
1 1 1 0 0
X X X 1 1
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
ACT 1/ 2
40MX
Others 1

*A 2 on the symbol implies 2 logic module delays only for ACT 1 and 40MX.

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
4-Input OR with active low Inputs
A 2*
Truth Table
B A B C D Y
Y X X X 0 1
c X X 0 X 1
X 0 X X 1
D 0 X X X 1
1 1 1 1 0
Input Output
A, B,C,D Y
. Modules
Family
Seq Comb
54SX 1
Others 2

* A 2 on the symbol implies 2 logic module delays except for 54SX.
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Combinational, OR

OR5A 54SX

Function
5-Input OR with active low A- and B-Inputs
A
-0
B Truth Table
o A B C D E Y
c\ Y 0 X X X T I
X 1 X X X 1
D X X 1 X X 1
X X X 1 X 1
E | X X X X 1 1
1 0 0 0 0 0
Input Output
A, B,C,D,E Y
. Modules
Family
Seq Comb
54SX 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
5-Input OR with active low A-Input
Truth Table
A B C D E Y
X 0 X X X 1
0 X X X X 1
1 1 0 0 0 0
X X X X 1 1
X X X 1 X 1
X X 1 X X 1
Input Output
A, B,C,DE Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, OR

OR5C 54SX

Function
5-Input OR with active low A-, B- and C-Inputs
Truth Table
A B C D E Y
0 X X X X 1
X 0 X X X 1
X X 0 X X 1
X X X 1 X 1
X X X X 1 1
1 1 1 0 0 0
Input Output
A, B,C,D,E Y
Famil Modules
y Seq Comb
54SX 1

QCLKINT 3200DX, 42MX

Function
Internal Clock Interface
Truth Table
A Y
A Y 0 0
1 1
Input Output
A Y

NOTE: QCLKIN does not use any modules

For more information on the Global Clock Network, refer to Actel's Data Book.
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Sequential, Toggle Flip-Flop

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
T-Type Flip-Flop with active low Clear

T
Q Truth Table
CLR T CLK Qi1
0 X X 0
CLK 1 1 T 10
C%-R 1 0 t Q
Input Output
CLR, T, CLK Q
. Modules
Family
Seq Comb
All 1

ACT 2/1200XL, ACT 3, 3200DX, 42MX, 54SX

Function
T-Type Flip-Flop with active low Clear and Clock
T Q
Truth Table
CLR T CLK Qpig
—{(P CLK 0 X X 0
CLR 1 1 ! 10
ﬂj 1 0 ) Q
Input Output
CLR, T, CLK Q
. Modules
Family
Seq Comb
All 1
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Combinational, XOR-AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Power

Input Output
Y

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input XOR-AND

A Truth Table
o) :
B

Y
<c

=l (=1

X[k [X|o| O
o|r|r|o|o|<

(=l [=]Pa

Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1
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Combinational, XNOR-AND

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input XNOR-AND

A Truth Table
A B C Y
B v X X 0 0
c 0 0 1 1
0 1 X 0
1 0 X 0
1 1 1 1
Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1

XA1B 545X

Function

3-Input XNOR-AND with active low C-input

A Truth Table
A B C Y
B v X X T 0
c 0 0 0 0
—-—F(C 1 0 0 1
0 1 0 1
1 1 0 0
Input Output
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, XNOR-NAND

XA1C 545X

Function
3-Input XNOR-AND with active low C-input

A Truth Table
A
B

B C Y
X X 1 0
- 1 0 0 0
0 1 0 0
1 1 0 1
Input Output
A B, C Y
. Modules
Family
Seq Comb
54SX 1

XAll 545X

Function
3-Input XNOR-NAND

A Truth Table
A
B

B C Y
X X 0 1
- 1 0 1 0
0 1 1 0
1 1 1 1
Input Output
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, XNOR

XAI1A 545X

Function
3-Input XNOR-NAND

A Truth Table
A
B

B C Y
X X 0 1
_— 1 0 1 0
0 1 1 0
1 1 1 1
Input Output
A, B,C Y
. Modules
Family
Seq Comb
54SX 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2- Input XNOR

A Truth Table
A B Y
Y 0 0 T
B 0 1 0
1 0 0
1 1 1

Input Output
A B Y
. Modules
Family
Seq Comb
All 1

Macro Library Guide 179



Combinational, XOR-OR

XNOR3 545X
Function
3-Input XNOR
A Truth Table
A B C Y
B Y 0 0 0 I
c 1 0 0 0
0 1 0 0
1 1 0 1
0 0 1 0
1 0 1 1
0 1 1 1
Input Output 1 1 1 0
A, B,C Y
. Modules
Family
Seq Comb
54SX 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input XOR-OR

A Truth Table
A
B

B C Y
0 0 0 0
Y X X 1 1
¢ 0 1 X 1
1 0 X 1
1 1 0 0
Input Output
A, B,C Y
. Modules
Family
Seq Comb
All 1
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Combinational, XOR

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
3-Input XOR-OR

A Truth Table
A B C Y
B
Y 0 0 0 1
C X X 1 1
0 1 0 0
1 0 0 0
1 1 0 1
Input Output
A B, C Y
. Modules
Family
Seq Comb
All 1

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
2-Input XOR
A Truth Table
v A B Y
0 0 0
B 0 1 1
1 0 1
1 1 0
Input Output
A B Y
. Modules
Family
Seq Comb
All 1
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Combinational, Gate

XOR3 54SX
Function
3-Input XOR
A Truth Table
A B C Y
B Y 0 0 0 0
C 1 0 0 1
0 1 0 1
1 1 0 0
0 0 1 1
1 0 1 0
0 1 1 0
Input Output 1 1 1 1
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
ZOR3 54SX
Function
3-Input function
B Truth Table
A B C Y
Y 0 0 0 1
|—C 1 0 0 0
0 1 0 0
g 1 1 0 0
L 0 0 0 1 0
1 0 1 0
0 1 1 0
Input Output 1 1 1 1
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, Gate

ZORS3I 545X
Function
3-Input function
B Truth Table
c A B [ Y
LC 0 0 0 0
1 0 0 1
. 0 1 0 1
1 1 0 1
—O 0 0 1 1
1 0 1 1
0 1 1 1
Input Output 1 1 1 0
A, B,C Y
. Modules
Family
Seq Comb
54SX 1
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CC-Module Flip Flops

These macros are useful in some radiation hostile applications. They
sacrifice area in exchange for a lower single-event upset (SEU) rate
caused by ion particle collisions. These special cells use two combi-
national modules to implement a register instead of using the dedi-
cated registers in the array. (See the application note titled, Design
Techniques for RadHard Field Programmable Gate Arrays.)
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ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function

D-Type Flip-Flop

DF1A_CC

— Q—— Truth Table
CLK | Qpy
1 D
— > CLK
Input Output
D, CLK Q
. Modules
Family
Seq Comb
All 2

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function

D-Type Flip-Flop with active low Output

QN — Truth Table
CLK | QNpyy
1 D
—— > CLK
Input Output
D, CLK ON
. Modules
Family
Seq Comb
All 2
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DF1B_CC

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function

D-Type Flip-Flop with active low Clock

——D QoQ—— Truth Table
CLK | Qpy
[ D
—( > CLK
Input Output
D, CLK Q
. Modules
Family
Seq Comb
All 2

DF1C_CC

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function

D-Type Flip-Flop with active low Clock and Output

—D QNO* Truth Table
CLK [ QNpy
[ D

—( > CLK
Input Output
D, CLK QN

. Modules
Family
Seq Comb
All 2

Macro Library Guide

187



DFC1_CC ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
D-Type Flip-Flop, with active high Clear
Truth Table
CLR CLK Qn+1
1 X 0
—/ CLK 0 T D
CLR
Input Output
D, CLK, CLR Q
Famil Modules
y Seq Comb
All 2

DFC1A CC ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
D-Type Flip-Flop, with active high Clear, and active low
Clock
Truth Table
CLR CLK Qnit
—C CLK T e 0
CLR 0 L D
Input Output
D, CLK, CLR Q
Famil Modules
y Seq Comb
All 2
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DFC1B_CC ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
D-Type Flip-Flop, with active low Clear
Truth Table
CLR CLK Qi1
0 X 0
— CLK 1 1 D
CLR
Input Output
D, CLK, CLR Q
. Modules
Family
Seq Comb
All 2

DFC1D_CC ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
D-Type Flip-Flop, with active low Clear and Clock
—D Q [
Truth Table
CLR CLK Qpit
0 X 0
—(» CLK 1 f D
CLR
Input Output
D, CLK, CLR Q
Famil Modules
y Seq Comb
All 2

Macro Library Guide 189



ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
D-Type Flip-Flop, with active high Enable
— D Q— Truth Table
E CLK Qneg
_ E 0 X Q
1 1 D
—>CLK
Input Output
D, E, CLK Q
. Modules
Family
Seq Comb
All 2

DFE1B_CC ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
D-Type Flip-Flop, with active low Enable
D Q Truth Table
E CLK Quu
e 1 X Q
0 1 D
— > CLK
Input Output
D, E, CLK Q
Famil Modules
y Seq Comb
All 2
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DFE1C_CC ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
D-Type Flip-Flop, with active low Enable and Clock
D Q Truth Table

E CLK Qnit

—E 1 X Q
0 1 D

—( CLK

Input Output
D, E, CLK Q
. Modules
Family
Seq Comb
All 2

DFEA_CC ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
D-Type Flip-Flop, with Enable, and active low Clock
—D Q— Truth Table
E CLK Qney
E 0 X Q
1 | D
—( > CLK
Input Output
D, E, CLK Q
Famil Modules
y Seq Comb
All 2
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ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function

D-Type Flip-Flop with 2-input Multiplexed Data

— A o——— Truth Table
—B S CLK Qn+1
0 1 A
s 1 1 B
— ) CLK
Input Output
A, B, S, CLK Q
. Modules
Family
Seq Comb
All 2

DFMA_CC ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Clock
— B Truth Table
S CLK Qn+y
0 [ A
S 1 i B
—( > CcLK
Input Output
A B, S, CLK Q
Famil Modules
y Seq Comb
Al 2
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DFM1B_CC

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function

D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Output

— A NC—
B Q Truth Table
S CLK QNpiq
0 1 1A
— S
|
CLK 1 1 B
Input Output
A, B, S, CLK QN
Famil Modules
y Seq Comb
All 2

DFM1C_CC

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function

D-Type Flip-Flop with 2-input Multiplexed Data, and active
low Clock and Output

— N O>—
g Q Truth Table
S CLK QN piq
]
s S ———
—( ) CLK :
Input Output
A, B, S, CLK QN
Famil Modules
y Seq Comb
All 2
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DFP1_CC* ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
D-Type Flip-Flop with active high Preset
PRE Truth Table
PRE CLK Qne1
—D Q— T X T
0 1 D
—— > CLK
Input Output
D, PRE, CLK Q
. Modules
Family
Seq Comb
All 2

* |dentical to macro DFP1.

DFP1A_CC* ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
D-Type Flip-Flop with active high Preset, and active low
Clock
PRE
Truth Table
b Q PRE CLK Qni1
1 X 1
0 1 D
—(CP CcLK
Input Output
D, PRE, CLK Q
Famil Modules
y Seq Comb
All 2

* |dentical to macro DFP1A.
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DFP1B_CC* ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
(% D-Type Flip-Flop with active low Preset
PRE Truth Table
D Q PRE CLK Qne1
0 X 1
1 1 D
— ) CLK
Input Output
D, PRE, CLK Q
. Modules
Family
Seq Comb
All 2

* |dentical to macro DFP1B.

DFP1D CC* ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
(% D-Type Flip-Flop with active low Preset and Clock
PRE Truth Table
— b Q PRE CLK Qi1
0 X 1
1 ! D
—( > CLK
Input Output
D, PRE, CLK Q
Famil Modules
y Seq Comb
All 2

* |dentical to macro DFP1D.
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DFPC_CC* ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
D-Type Flip-Flop with active high Preset, active low Clear,
‘ and active high Clock
PRE
—D Q
Truth Table
CLR PRE CLK Qni1
0 X X 0
— > CLK 1 1 X 1
CLR 1 0 ! D
Input Output
CLR, D, PRE, CLK Q
. Modules
Family
Seq Comb
All 2

* |dentical to macro DFPC.

DFPCA _CC* ACT 2/1200XL, ACT 3, 3200DX, 42MX
Function
D-Type Flip-Flop with active high Preset, active low Clear,
‘ and active low Clock
PRE
— D
Q Truth Table
CLR PRE CLK Qpit
0 0 X 0
—O> CLK 1 1 X 1
CLR 1 0 ! D
Q 0 1 X **
Input Output
CLR, D, PRE, CLK Q
. Modules
Family
Seq Comb
All 2

* |dentical to Macro DFPCA.

** Your design should not allow both PRE and CLR to be asserted at the same time.
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RAM Macros
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RAM Macros

RAMA4FA 3200DX, 42MX,

Function
64X4 dual-port RAM with falling Write clock and asyn-
chronous Read

— RDADS5 RD3 [—
— RDAD4 RD2 [—
— RDAD3 RD1 —
—1 READ2 RDO [—
— RDAD1
—1 RDADO

— WD3
— WD2
— wD1 Truth Table

— WDO WCLK BLKEN WEN Action

— WRADS ! BLKENS WDV&VSKeDn to
— WRAD4

— WRAD3 X none
— WRAD2 X none
— WRAD1 IBLKENS none
— WRADO X none

X|X|~|O
O|X|X|X]| +

— WEN

— BLKEN )
—] BLKENS NOTE 1: RDAD contents always appear at RD.

—Dwelk NOTE 2: BLKENS must be driven by a GND or VCC
macro.

NOTE 3: The use of ACTgen RAM blocks is recommended
Input Output over direct use of RAM macros because ACTgen includes
RDADS5, RDAD4, RD3, RD2, RD1, RDO buffering to achieve optimal performance.

RDADS3, RDAD2,
RDAD1, RDADO, WD3,
WwD2, WD1, WDO,
WRADS5, WRAD4,
WRAD3, WRAD2,
WRAD1, WRADO, WEN,
BLKEN, BLKENS, WCLK

Modules
RAM
All 1

Family

198



RAM Macros

RAMAFF 3200DX, 42MX,

RDADS5
RDAD4
RDAD3
READ2
RDAD1
RDADO

REN
RCLK

oY

RD3 [—
RD2 [—
RD1 [—
RDO [—

WD3
WD2
WD1
WDO

WRADS
WRAD4
WRAD3
WRAD2
WRAD1
WRADO

WEN
BLKEN
BLKENS

- wWCLK

Function

Read clock

64X4 dual-port RAM with falling Write clock and falling

Write Truth Table

Input

RDADS5, RDAD4,
RDADS, RDAD2,
RDAD1, RDADO, REN,
RCLK, WD3, WD2, WD1,
WDO0, WRADS5, WRAD4,
WRAD3, WRAD2,
WRAD1, WRADO, WEN,
BLKEN, BLKENS, WCLK

Output
RD3, RD2, RD1, RDO

WCLK BLKEN WEN Action
WD written to
1 BLKENS 1 WDAD
0 X X none
1 X X none
X IBLKENS X none
X X 0 none
Read Truth Table
RCLK REN Action
1 1 RDAD contents appear at RD
0 X RD is unchanged
1 X RD is unchanged
X 0 RD is unchanged

NOTE 1: BLKENS must be driven by a GND or VCC

macro.

NOTE 2: The use of ACTgen RAM blocks is recommended
over direct use of RAM macros because ACTgen includes
buffering to achieve optimal performance.

. Modules
Family

RAM

All 1
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RAM Macros

RAMA4FR 3200DX, 42MX,

Function
64X4 dual-port RAM with falling Write clock and rising
— RDADS RD3 [— Read clock
— RDAD4 RD2 [—
— RDAD3 RD1 |—
— READ2 RDO |—
— RDAD1
—{ RDADO
—] REN
—> RCLK
Write Truth Table
— wb3 -
— wb2 WCLK BLKEN WEN Action
—| wb1 -
WD written to
—| wpo ! BLKENS 1 WDAD
— WRADS 0 X X none
— WRAD4 1 X X none
— WRAD3 1
| wrap2 X IBLKENS X none
—{ WRAD1 X X 0 none
—| WwRADO
] \é‘ﬁ’\éN Read Truth Table
—| BLKENS RCLK REN Action
> weik 1 T RDAD contents appear at RD
0 X RD is unchanged
1 X RD is unchanged
Input Output X 0 RD is unchanged
RDADS5, RDAD4, RD3, RD2, RD1, RDO
RDADS, RDAD2,
RDAD1, RDADO, REN, .
RCLK, WD3, WD2, WD1, NOTE 1: BLKENS must be driven by a GND or VCC
WDO0, WRADS5, WRAD4, macro.
WRAD3, WRAD2, .
WRAD1, WRADO, WEN, NOTE 2: The use of ACTgen RAM blocks is recommended
BLKEN. BLKENS. WCLK over direct use of RAM macros because ACTgen includes
' ' buffering to achieve optimal performance.
. Modules
Family
RAM
All 1
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RAM Macros

RAMA4RA 3200DX, 42MX,

Function
64X4 dual-port RAM with rising Write clock and
I RDADE RD3 — asynchronous Read
—{ RDAD4 RD2 [—
— RDAD3 RD1 |—
— READ2 RDO |—
— RDAD1
— RDADO
— wgg Write Truth Table
— wbD1 WCLK BLKEN WEN Action
— WDO
' BLKENS 1 WD riten to
— WRAD5
— WRAD4 0 X X none
— WRAD3 1 X X none
—] WRAD2 X IBLKENS X none
— WRAD1 X X 0 none
— WRADO
— WEN
—1 BLKEN
—| BLKENS
—Dwelk NOTE 1: RDAD contents always appear at RD.
NOTE 2: BLKENS must be driven by a GND or VCC
macro.
Input Output NOTE 3: The use of ACTgen RAM blocks is recommended
RDADS, RDAD4, RD3, RD2, RD1, RDO over direct use of RAM macros because ACTgen includes
RDAD3, RDADZ, buffering to achieve optimal performance.
RDAD1, RDADO, WD3,
WD2, WD1, WDO,
WRADS5, WRAD4,
WRAD3, WRAD?2,
WRAD1, WRADO, WEN,
BLKEN, BLKENS, WCLK

Modules
RAM
All 1

Family
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RAM Macros

RAMA4RF 3200DX, 42MX,

Function
64X4 dual-port RAM with rising Write clock and falling
— RDAD5 RD3 |— Read clock
—{ RDAD4 RD2 [—
—{ RDAD3 RD1 [—
— READ2 RDO —
— RDAD1
— RDADO
— REN
—g>RCLK .
Write Truth Table
I Vs WCLK | BLKEN WEN Action
— wD1 WD written to
— wbo 1 BLKENS 1 WDAD
] 0 X X none
| wgﬁgi 1 X X none
— WRAD3 X IBLKENS X none
—{ WRAD2 X X 0 none
— WRAD1
— WRADO
Read Truth Table
— WEN -
—| BLKEN RCLK REN Action
— BLKENS | 1 RDAD contents appear at RD
] 0 X RD is unchanged
WCLK 1 X RD is unchanged
X 0 RD is unchanged
Input Output
RDADS5, RDAD4, RD3, RD2, RD1, RDO
RDAD3, RDAD2,
RDAD1, RDADO, REN, NOTE 1: BLKENS must be driven by a GND or VCC
RCLK, WD3, WD2, WD1, macro.
WDO, WRAD5, WRAD4,
WRAD3, WRAD2, NOTE 2: The use of ACTgen RAM blocks is recommended
WRAD1, WRADO, WEN, over direct use of RAM macros because ACTgen includes
BLKEN, BLKENS, WCLK buffering to achieve optimal performance.
. Modules
Family
RAM
All 1
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RAM Macros

RAM4RR 3200DX, 42MX,

Function
64X4 dual-port RAM with rising Write clock and rising
— RDAD5 RD3 |— Read clock
— RDAD4 RD2 [—
—{ RDAD3 RD1 —
—{ READ2 RDO [—
— RDAD1
— RDADO
— REN
—{DRCLK
Write Truth Table
— wbD3 -
—{ wb2 WCLK BLKEN WEN Action
— wb1
— woo i BLKENS 1 WD writen to
— WRAD5 0 X X none
— WRAD4 1 X X none
| WRAD3 X IBLKENS X none
— WRAD2 X X 0
—1 WRAD1L none
— WRADO
—{ WEN Read Truth Table
— BLKEN :
1 sikens RCLK REN Action
1 1 RDAD contents appear at RD
—{pwcLK 0 X RD is unchanged
1 X RD is unchanged
X 0 RD is unchanged
Input Output
RDADS5, RDAD4, RD3, RD2, RD1, RDO
RDAD3, RDAD2,
RDAD1, RDADO, REN, NOTE 1: BLKENS must be driven by a GND or VCC
RCLK, WD3, WD2, WD1, macro.
WDO, WRAD5, WRAD4,
WRAD3, WRAD2, NOTE 2: The use of ACTgen RAM blocks is recommended
WRAD1, WRADO, WEN, over direct use of RAM macros because ACTgen includes
BLKEN, BLKENS, WCLK buffering to achieve optimal performance.
. Modules
Family
RAM
All 1
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RAM Macros

RAMS8FA 3200DX, 42MX,

Function
32X8 dual-port RAM with falling Write clock and
asynchronous Read

RDAD4 RD7
RDAD3 RD6
READ2 RD5
RDAD1 RD4
RDADO RD3
RD2
RD1
RDO

wD7 :
WD6 Write Truth Table

WDS WCLK | BLKEN | WEN Action
WD4
WD written to
wD3
WD2 BLKENS WDAD
X none
X

wD1
WDO none
'BLKENS none

X

none

WRAD4
WRAD3
WRAD2
WRAD1
WRADO

X[ X[ |Oo] «

O|X|X|X]|

—| wen NOTE 1: RDAD contents always appear at RD.

BLKEN .
BLKENS NOTE 2: BLKENS must be driven by a GND or VCC

macro.
—J OWCLK

NOTE 3: The use of ACTgen RAM blocks is recommended
over direct use of RAM macros because ACTgen includes

Input Output buffering to achieve optimal performance.
RDAD4, RDAD3, RD7, RD6, RD5, RD4,

RDAD2, RDAD1, RD3, RD2, RD1, RDO
RDADO, WD7, WD6,
WD5, WD4, WD3, WD2,
WD1, WDO0, WRAD4,
WRAD3, WRAD2,
WRAD1, WRADO, WEN,
BLKEN, BLKENS, WCLK

Modules
RAM
All 1

Family
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RAM Macros

RAMS8FF 3200DX, 42MX,

Function

32X8 dual-port RAM with falling Write clock and falling

Input

RDAD4, RDAD3,
RDAD2, RDAD1,
RDADO, REN, RCLK,
WD3, WD2, WD1, WDO,
WRAD4, WRAD3,
WRAD2, WRAD1,
WRADO, WEN, BLKEN,
BLKENS, WCLK

Output
RD7, RD6, RD5, RD4,
RD3, RD2, RD1, RDO

— RDAD4 RD7 [—
1 noans "o |— Read clock
— READ2 RD5 [—
— RDAD1 RD4 [—
— RDADO RD3 [—
RD2 [—
RD1 [—
RDO [—
—. REN
-O DRCLK
—{ wbp7 Write Truth Table
— Woe WCLK | BLKEN | WEN Action
— WD4
— WD written to
WD3
— wo2 ! BLKENS 1 WDAD
— WwD1
| woo 0 X X none
1 X X none
— WRAD4
—| WRaps X IBLKENS X none
— WRAD2 X X 0 none
— WRAD1
—1] WRADO
— wen Read Truth Table
—| BLKEN -
BLKENS RCLK REN Action
—OD>weLk [ 1 RDAD contents appear at RD
0 X RD is unchanged
1 X RD is unchanged
X 0 RD is unchanged

NOTE 1: BLKENS must be driven by a GND or VCC

macro.

NOTE 2: The use of ACTgen RAM blocks is recommended
over direct use of RAM macros because ACTgen includes
buffering to achieve optimal performance.

Modules

Family RAM

All 1

Macro Library Guide

205



RAM Macros

RAMSFR 3200DX, 42MX,

Function
32X8 dual-port RAM with falling Write clock and rising
] RoAe RO 1I— Read clock
—t RDAD3 RD6 [—
—1 READ2 RD5 [—
—1 RDAD1 RD4 [—
—1 RDADO RD3 [—
RD2 [—
RD1 [—
RDO [—
—. REN
— )RCLK
— wb7 Write Truth Table
i e WCLK | BLKEN | WEN Action
— wbD4 WD written to
] vwvgg ! BLKENS 1 WDAD
— wb1 0 X X none
— WDo 1 X X none
— WRAD4 X IBLKENS X none
— WRAD3
—| wraD2 X X 0 none
— WRAD1
—1 WRADO
Read Truth Table
—1 WEN N
—| BLKEN RCLK REN Action
BLKENS
1 1 RDAD contents appear at RD
—-g>wWeLk 0 X RD is unchanged
1 X RD is unchanged
X 0 RD is unchanged
Input Output
RDAD4, RDAD3, RD7, RD6, RD5, RD4,
RDAD2, RDAD1, RD3, RD2, RD1, RDO
RDADO, REN, RCLK, NOTE 1: BLKENS must be driven by a GND or VCC
WD7, WD6, WD5, WD4, macro.
WD3, WD2, WD1, WDO,
WRAD4, WRAD3, NOTE 2: The use of ACTgen RAM blocks is recommended
WRAD2, WRAD1, over direct use of RAM macros because ACTgen includes
WRADO, WEN, BLKEN, buffering to achieve optimal performance.
BLKENS, WCLK

Modules
RAM
All 1

Family

206



RAM Macros

RAMSRA 3200DX, 42MX,

RDAD4
RDAD3
READ2
RDAD1
RDADO

RD7
RD6
RD5
RD4
RD3
RD2
RD1
RDO

wWD7
WD6
WD5
WD4
WwD3
WD2
WwD1
WDO0

WRAD4
WRAD3
WRAD2
WRAD1
WRADO

WEN
BLKEN
BLKENS

—{ )WCLK

Function
32X8 dual-port RAM with rising Write clock and
asynchronous Read

Write Truth Table

Input

RDAD4, RDAD3,
RDAD2, RDAD1,
RDADO, REN, RCLK,
WD7, WD6, WD5, WD4,
WD3, WD2, WD1, WDO,
WRAD4, WRAD3,
WRAD2, WRAD1,
WRADO, WEN, BLKEN,
BLKENS, WCLK

Output
RD7, RD6, RD5, RD4,
RD3, RD2, RD1, RDO

WCLK BLKEN WEN Action
WD written to
1 BLKENS 1 WDAD
0 X X none
1 X X none
X IBLKENS X none
X X 0 none

NOTE 1: RDAD contents always appear at RD.

NOTE 2: BLKENS must be driven by a GND or VCC
macro.

NOTE 3: The use of ACTgen RAM blocks is recommended
over direct use of RAM macros because ACTgen includes
buffering to achieve optimal performance.

Modules

Family RAM

All 1
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RAM Macros

RAM8RF 3200DX, 42MX,

Function
32X8 dual-port RAM with rising Write clock and falling
—{ RDAD4 RD7 |— Read clock
— RDAD3 RD6 (—
— READ2 RD5 [—
— RDAD1 RD4 [—
— RDADO RD3 [—
RD2 [—
RD1 [—
RDO [—
— REN
-Q DRCLK
— wo7 Write Truth Table
] woe WCLK | BLKEN WEN Action
—] wo4 WD written to
] wgg 1 BLKENS 1 WDAD
] wgé 0 X X none
1 X X none
— mﬁgg X IBLKENS X none
— WwraD2 X X 0 none
— WRAD1
— WRADO
— WEN Read Truth Table
—| BLKEN i
1 Bikens RCLK REN Action
—Nweik [ 1 RDAD contents appear at RD
0 X RD is unchanged
1 X RD is unchanged
X 0 RD is unchanged
Input Output
RDAD4, RDAD3, RD7, RD6, RD5, RD4,
RDAD2, RDAD1, RD3, RD2, RD1, RDO
RDADO, REN, RCLK,
WD7, WD6, WD5, WD4,
WD3, WD2, WD1, WDO, NOTE 1: BLKENS must be driven by a GND or VCC
WRAD4, WRAD3, macro.
WRAD2, WRAD1,
WRADO, WEN, BLKEN, NOTE 2: The use of ACTgen RAM blocks is recommended
BLKENS, WCLK over direct use of RAM macros because ACTgen includes
buffering to achieve optimal performance.
. Modules
Family
RAM
All 1
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RAM Macros

RAM8RR 3200DX, 42MX,

RDAD4
RDAD3
READ2
RDAD1
RDADO

REN
RCLK

RD7
RD6
RDS
RD4
RD3
RD2
RD1
RDO

wD7
WD6
WD5
wD4
WD3
wD2
wD1
WDO

WRAD4
WRAD3
WRAD2
WRAD1
WRADO

WEN
BLKEN
BLKENS

WCLK

Function

Read clock

32X8 dual-port RAM with rising Write clock and rising

Input

RDAD4, RDAD3,
RDAD2, RDAD1,
RDADO, REN, RCLK,
WD7, WD6, WD5, WD4,
WD3, WD2, WD1, WDO,
WRAD4, WRAD3,
WRAD2, WRAD1,
WRADO, WEN, BLKEN,
BLKENS, WCLK

Output
RD7, RD6, RD5, RD4,
RD3, RD2, RD1, RDO

Write Truth Table

WCLK BLKEN WEN Action
WD written to
1 BLKENS 1 WDAD
0 X X none
1 X X none
X IBLKENS X none
X X 0 none
Read Truth Table
RCLK REN Action
1 1 RDAD contents appear at RD
0 X RD is unchanged
1 X RD is unchanged
X 0 RD is unchanged

Modules

Family RAM

All 1
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Input/Output, General Use

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Bidirectional Buffer, High Slew (with Hidden Buffer at Y pin)
Truth Table
’\1E\ MODE E D PAD Y
D PAD OUTPUT 1 X D D
‘ ‘ INPUT 0 X X PAD
Y
Input Output
D, E, PAD PAD, Y
. Modules
Family
Seq 1/0
All 1

CLKBIBUF ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX
Function
Biderctional with Input Dedicated to routed Clock Network
Truth Table
E
D PAD D E PAD Y
‘ X 0 Z X
X 0 0 0
Y X 0 1 1
0 1 0 0
1 1 1 1
Input Output
D, E, PAD PAD, Y
. Modules
Family
Seq 110
All 1

NOTE: Refer to Actel's Databook for more Clock Network information.
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Input/Output, General Use

CLKBUF

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

PAD Y
Input Output
D, PAD Y
. Modules
Family
Seq 1/0
All 1

Function
Input for Dedicated Routed Clock Network

Truth Table
PAD Y
0 0
1 1

NOTE 1: For an internal Clock net, refer to the CLKINT macro.

NOTE 2: Refer to Actel’'s Databook for more Clock Network information.

CLKBUFI 545X

Function
Inverting Input for Dedicated Routed Clock Network
Truth Table
PAD Y
PAD Y 0 1
1 0
Input Output
PAD Y
. Modules
Family
Seq 1/0
54SX 1

NOTE 1: For an internal Clock net, refer to the CLKINTI macro.
NOTE 2: Refer to Actel’s Databook for more Clock Network information.
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Input/Output, General Use

CLKINTI 545X

Function
Inverting Internal Clock Interface

Truth Table
A Y
A Y 0 1
1 0

Output

Input
A Y

NOTE: CLKINTI does not use any modules.
For more information on the Global Clock Network, refer to Actel's Databook.

HCLKBUF ACT 3, 54SX

Function
Dedicated high-speed S-Module Clock Buffer

Truth Table
PAD Y
PAD Y 0 0
1 1

Input Output
PAD Y
Famil Modules

y Seq | 1O
All 1

NOTE: Refer to Actel’'s Databook for more Clock Network information.
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Input/Output, General Use

ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Input Buffer
Truth Table
PAD Y
PAD Y 0 0
1 1
Input Output
PAD Y
. Modules
Family
Seq 1/0
All 1

OUTBUF ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Output Buffer, High Slew

Truth Table
D PAD
D > PAD 0 0

1 1

Input Output

D PAD
. Modules
Family
Seq 1/0
All 1
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Input/Output, General Use

TRIBUFF ACT 1, ACT 2/1200XL, ACT 3, 3200DX, 40MX, 42MX, 54SX

Function
Tristate Output, High Slew

Truth Table
E E PAD
D PAD 0 7
1 D

Input Output
D, E PAD
. Modules
Family
Seq 1/0
All 1

NOTE: Refer to Actel's Databook for internal tristate implementation using multiplexers.
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ACT 2/XL/DX/42MX 1/O Macros

BBDLHS ACT 2/1200XL, 3200DX, 42MX
Function
Bidirectional with Input Latch and Output Latch
HIGH SLEW
D E PAD
D Qs Truth Table
GouT | mooe | E |®QY|GIN | PAD | Q
T 0 T [PAD,;| Qni
LD 5 Q OUTPUT —7 1 o 5 o
1 0 X 1 X Qnt
GIN INPUT 5 X 0 X PAD
139G

| Output

nput
D, E, GOUT, GIN, PAD PAD, Q

Modules
Seq 1/0
All 1

Family

ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
Bidirectional Buffer, High Slew
HIGH SLEW Truth Table
E MODE E PAD Y
D PAD OUTPUT i D D
‘ INPUT 0 X PAD
Y
Input Output
D, E, PAD PAD, Y
. Modules
Family
Seq 110
All 1

NOTE: For new designs, instead of BBHS we recommend that you use “BIBUF” on page 212.
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ACT 2/XL/DX/42MX 1/O Macros

IBDL

ACT 2/1200XL, 3200DX, 42MX

Function

Input Buffer with Input Latch, with active low Clock

Truth Table
PAD
D e 9 c 9
1 Qn—l
0 PAD
& o
Input Output
G, PAD Q
. Modules
Family
Seq 1/0
All 1
IR ACT 2/1200XL, 3200DX, 42MX
Function
Input Register
Truth Table
PARd P @ Q CLK Q
1 PAD
CLK—p>CLK
Input Output
PAD, CLK Q
. Modules
Family
Seq 1/0
All 1 1
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ACT 2/XL/DX/42MX 1/O Macros

IRI ACT 2/1200XL, 3200DX, 42MX
Function
Input register with active Low output
Truth Table
P A% [ CLK QN
D QN N 1 PAD
CLK CLK
Input Output
PAD, CLK QN
. Modules
Family
Seq 1/0
All 1 1

OBDLHS ACT 2/1200XL, 3200DX, 42MX

HIGH SLEW
D PAD
I Q
G
— G
Input Output
D, G PAD
. Modules
Family
Seq 110
All 1

Function
Output Buffer with Output Latch, High Slew

Truth Table
G PAD
0 PAD,_4
1 D
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ACT 2/XL/DX/42MX 1/O Macros

OBHS ACT 2/1200XL, ACT 3, 3200DX, 42MX

Function
Output Buffer, High Slew
Truth Table
HIGH SLEW D PAD

0 0

D PAD 1 1
Input Output
D PAD

. Modules
Family
Seq 1/0
All 1

NOTE: For new designs, instead of OBHS we recommend that you use “OUTBUF” on page 215.

ORH ACT 2/1200XL, 3200DX, 42MX

Function
Output Register, High Slew

Truth Table
D—ID Q<] Pap CLK |PAD .,
1 D
CLK — > CLK
Input Output
D, CLK PAD
. Modules
Family
Seq 1/0
All 1 1
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ACT 2/XL/DX/42MX 1/O Macros

ORIH ACT 2/1200XL, 3200DX, 42MX

ORITH ACT 2/1200XL, 3200DX, 42MX

p—p QN o] PaD
CLK —1 > CLK
Input Output
D, CLK PAD
. Modules
Family
Seq 1/0
All 1 1

Function
Inverted Output Register, High Slew

Truth Table
CLK PAD 41
1 D

Function
Inverted Output Register, Tristate Enable, High Slew
HIGH SLEW Truth Table
E PAD E CLK | PAD 4
D —D Q = = >
1 1 D
CLK —| > CLK
Input Output
D, E, CLK PAD
. Modules
Family
Seq 110
All 1 1
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ACT 2/XL/DX/42MX 1/O Macros

ORTH ACT 2/1200XL, 3200DX, 42MX

Function
Output Register, Tristate Enable, High Slew
HIGH SLEW Truth Table
E PAD E CLK PAD n+1
°° ? 0 X Z
1 1 D
——| > CLK
Input Output
D, E, CLK PAD
. Modules
Family
Seq 1/0
All 1 1

QCLKBUF ACT 2/1200XL, 3200DX, 42MX

Function
Input for Dedicated Routed Clock Network

Truth Table
PAD Y
PAD Y 0 0
1 1

Input Output
PAD Y
. Modules
Family
Seq 110
All 1

NOTE 1: For an internal Clock net, refer to the CLKINT macro.
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ACT 2/XL/DX/42MX 1/O Macros

TBDLHS ACT 2/1200XL, 3200DX, 42MX

Function
Tristate Output with Latch, High Slew
HIGH SLEW Truth Table
D E PAD E G PAD
D Q 0 X Z
1 1 D
G G 1 0 PAD,_4
Input Output
D, E G PAD
Eamil Modules
y Seq | 10
All 1

TBHS ACT 2/1200XL, 3200DX, 42MX

Function
Tristate Output, High Slew

Truth Table
HIGH SLEW E 52D
D E PAD 0 z
— 1 D

Input Output
D, E PAD
Famil Modules

y Seq | 10
All 1

NOTE: For new designs, instead of TBHS we recommend that you use “TRIBUFF” on page 216.
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ACT 3 I/O Macros

BBHSA ACT 3

Function
Bidirectional buffer with AND gate, High Slew
E
HIGH SLEW Truth Table
D MODE E IDE PAD Y
PAD 1 1 D D
OUTPUT 1 0 D 0
v INPUT 0 1 X PAD
IDE 0 0 X 0
Input Output
D, E, IDE, PAD PAD, Y
. Modules
Family
Seq 1/0
ACT 3 1

BBLSA ACT 3

Function
Bidirectional buffer with AND gate, Low Slew
E
LOW SLEW Truth Table
D MODE E IDE PAD Y
PAD 1 1 D D
OUTPUT 1 0 D 0
v INPUT 0 1 X PAD
IDE 0 0 X 0
Input Output
D, E, IDE, PAD PAD, Y
. Modules
Family
Seq 110
ACT 3 1
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ACT 3 I/O Macros

BBUFTH ACT 3

Function
Bidirectional Buffer, Tristate Enable, High Slew
HIGH SLEW Truth Table
’J E MODE E PAD Y
D PAD OUTPUT i D D
‘ INPUT 0 X PAD
Y
Input Output
D, E, PAD PAD, Y
. Modules
Family
Seq 1/0
ACT 3 1
BBUFTL ACT3
Function
Bidirectional Buffer, Tristate Enable, Low Slew
LOW SLEW
Truth Table
b M E PAD MODE E PAD Y
OUTPUT 1 D D
‘ INPUT 0 X PAD
Y
Input Output
D, E, PAD PAD, Y
. Modules
Family
Seq 110
ACT 3 1
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ACT 3 I/O Macros

BIECTH ACT 3

Function
Bidirectional Input Register with Clear, Input Data Enable, Tristate Engble,

D y\g HIGH SLE oD High Slew
i Truth Table

° ° mope | E |'OPC|ipE |cLk | PAD

IDE L Q

== IbE
ok T 0 X 1 X D 0
CLK Mk outeuT | 1 1 0 | 1 ) D
CLR 1 1 1 1 D Qn1
5) 0 0 X | X X 0

IOPCL

NPUT | O 1 0 | 1 x| PAD
Input Output 0 1 1 1 X Qn-1

D, E, IDE, CLK, IOPCL, PAD PAD, Q

Modules
Seq 1/0
ACT 3 1

Family

BIECTL ACT 3

Function
Bidirectional Input Register with Clear, Input Data Enable, Tristate Engble,
b !\E Low SLE\A@ oD Low Slew
L ‘
Truth Table
P Q IOPC
DE MODE E L IDE |CLK | PAD Q
== IbE
1 0 X X D 0
CLK
=L BcLk outpuT | 1 1 0 1 D D
CLR 1 1 1 1 D Qn1
0 0 X X X 0
IOPCL
INPUT 0 1 0 1 X PAD
Input Output 0 1 1 1 X Qn-1

D, E, IDE, CLK, IOPCL, PAD PAD, Q

Modules
Seq 110
ACT 3 1

Family
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ACT 3 I/O Macros

BIEPTH ACT 3

D ,\E HIGH SLE% oAD
L |
T
IBE ipe
CLK__ bk
PRE
I0PCL
Input Output
D, E, IDE, CLK, IOPCL, PAD PAD, Q
. Modules
Family
Seq 1/0
ACT 3 1

BIEPTL ACT 3

Function
Bidirectional Input Register with Clear, Input Data Enable, Tristate Engble,
High Slew
Truth Table
mobe | E |'OPC|ipE ek | PAD | Q
1 0 X X D 1
output | 1 1 o |1 D D
1 1 1 1 D Q1
0 0 X X X 1
INPUT 0 1 0 1 X PAD
0 1 1 P X Qn1

Function
Bidirectional Input Register with Clear, Input Data Enable, Tristate Engble,
D E LOW SLEW Low Slew
o
> 0 Truth Table
Q MODE E | IOPCL | IDE | CLK | PAD Q
IDE_~\pg T 0 X X D 1
LK heik output | 1 1 0 ! D D
1 1 1 1 D Qn1
PRE 0 0 X X X 1
IoPCL INPUT | O 1 0 f X | PAD
0 1 1 1 X Qn-1
Input Output
D, E, IDE, CLK, IOPCL, PAD, Q
PAD
. Modules
Family
Seq 110
ACT 3 1
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ACT 3 I/O Macros

BRECTH ACT 3

Function
HIGH SLEW Bidirectional Output Register, with Clear, Output Data Enable, Tristate|
Enable, High Slew
D \/LE %PAD
D Q
ODE
——(JopE Truth Table
CLK
Dok mobe | E |'OPC| opE | cik |PaD | Y
) T | 01 X[ X[ 0
10PCL PAD
ouTPUT| 1 1 1 1 L Yo
Y
<} 1 1 0 1 D D
INPUT 0 X X X X PAD
Input Output

D, E, ODE, CLK, IOPCL, PAD PAD, Q

Modules
Seq 1/0
ACT 3 1

Family

BRECTL ACT 3

Function
Bidirectional Output Register, with Clear, Output Data Enable, Tristate|

E % PAD Enable, Low Slew

LOW SLEW

Truth Table

mobe | E |'OPC| opE | cik |PaD | Y
T 1 0 [ X [ X | 0 [ 0

ouTpPuT| 1 1 1 1 PAlD”‘ Yn1
1 11 0 T D | D

INPUT | 0 | X | X | X | X | PAD

Input Output
D, E, ODE, CLK, IOPCL, PAD PAD, Y

Modules
Seq 110
ACT 3 1

Family
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ACT 3 I/O Macros

BREPTH ACT 3

Function
HIGH SLEW
Bidirectional Output Register, with Preset, Output Data Enable, Tristate
D b E PAD Enable, High Slew
Q
ODE
ODE
CLK Truth Table
e IOPC
PRE MODE E L ODE | CLK | PAD Y
IOPCL 1 0 X X 1
PAD,.
Yy ouTPUT| 1 1 1 1 1 " Yna
N 1 1 0 1 D D
INPUT 0 X X X X PAD
Input Output
D, E, ODE, CLK, IOPCL, PAD PAD, Y
. Modules
Family
Seq 1/0
ACT 3 1
BREPTL ACT 3
Function
LOW SLEW Bidirectional Output Register, with Preset, Output Data Enable, Tristate
D E PAD Enable, Low Slew
D Q
ODE
—{ooE Truth Table
e IoPC
PRE MODE E L ODE | CLK | PAD Y
IOPCL 1 0 X X 5 AlD
n-
Y Q ouTtpuT| 1 1 1 1 L Y1
1 1 0 1 D D
INPUT 0 X X X X PAD
Input Output
D, E, ODE, CLK, IOPCL, PAD PAD, Y
. Modules
Family
Seq 110
ACT 3 1
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ACT 31/0

Macros

DECETH ACT 3
Function
HIGH SLEW Bidirectional Double Registered, with Clear, Input Data Enable, Tristats
b o E PAD Enable, High Slew, Output Data Enable
ODEH opbE
CLK ik
CLR Truth Table
mope | E |'OP¢| 9P |ipE [cik | PAD | Q
[D Q Q
IDE| +\pE 1 0 X1 X 1TX 0 0
CLK 1 1 oo D | PAD
opL CLR OUTPUT
é PAD
1 1 1 (1|1 L "l Qn1
Input Output 0 X X X 0
D, E, ODE, CLK, IOPCL, PAD PAD,
© INPUT | O 1 X | 0|1 X | PAD
. Modules
Family
Seq 1/0
ACT 3 1
DECETL ACT 3
LOW SLEW Function
D D Q E PAD Bidirectional Double Registered, with Clear, Input Data Enable, Tristat}
ODE Enable, Low Slew, Output Data Enable
~——=CJODE
CLK Lok
&R Truth Table
— Mope | E |'OPC|OD | pe|cLk|PAD | Q
D Q Q L E
IDE_ipe 1 0 X | X | X 0 0
CLK 1 1 of|o] D | PAD
CLR OUTPUT
10PCL I PAD
ST I I O I A L7l Qna
Input Output 0 X X X X 0
D, E, ODE, CLK, IDE, IORCL, PAD, Q
PAD INPUT 1 | x]0 1] x |PAD
. Modules
Family
Seq 110
ACT 3 1
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ACT 3 I/O Macros

DEPETH ACT3
Function
EHIGH SLEW Bidirectional Double Registered, with Preset, Input Data Enable, Tristate
Db Enable, High Slew, Output Data Enable
ODEGiopE
LK beik
P(REE Truth Table
— ] MODE I0PC1 9D |1pE |cik | PAD | Q
D Q Q
IDE 0 X X X 1 1
CLK 1 0 0 1 D PAD
PRE OUTPUT
M PAD,,.
1 1| 1|1 L "™ Qpa
Input Output 0 X X X X 1
D, E, ODE, CLK, IDE, IORCL, PAD, Q
PAD INPUT 1y x |0}t | x |PAD
Famil Modules
y Seq | 10
ACT 3 1
DEPETL ACT 3
LOW SLEW Function
E PAD Bidirectional Double Registered, with Preset, Input Data Enable, Tristgte
Enable, Low Slew, Output Data Enable
Truth Table
MODE IOPC| OD | \pe |cLk | PAD | Q
Q L E
0 X X X 1 1
1 0 0 1 D PAD
OUTPUT
PAD
1 1| 1| L "™ Qpa
Input Output 0 X X X X 1
D, E, ODE, CLK, IDE, IORCL, PAD, Q
PAD INPUT 1 x| 0} 1r] x [PAD
Famil Modules
y Seq | 10
ACT 3 1
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ACT 3 I/O Macros

FECTH ACT3

Function
HIGH SLEW
Output Register with feedback, Clear, Output Data Enable, Tristate Enjable,

D | E PAD High Slew

D Q
ODE

ODE
CLK Truth Table

CLK lopc| oD
CLR E L E CLK| Y | PAD

IOPCL 1 0 X X 0 0
Y /‘ 1 1 0 T

] 1 1 1 X [ Yna!| Yna

0 0 X X 0 VA
Input Output 0 1 0 T
D, E, ODE, CLK, IDE, IORCL, PAD, Y
PAD 0 1 1 X | Yn1
. Modules
Family
Seq 1/0
ACT 3 1

FECTL ACT3

Function
LOW SLEW
Output Register with feedback, Clear, Output Data Enable, Tristate Enable,
D E PAD Low Slew
D Q[T
ODE
—J obE
CLK Truth Table
o E |'OPCIODicik| v | PaD
CLR L E
IOPCL 1 0 X X 0 0
Y /‘ 1 1 0 T
\‘ 1 1 1 X | Yna!| Yna
0 0 X X 0 VA
Input Output 0 1 0 T
D, E, ODE, CLK, IDE, IORCL, PAD, Y
PAD 0 1 1 X | Yn1
. Modules
Family
Seq 110
ACT 3 1
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ACT 3 I/O Macros

FEPTH ACT3

Function
HIGH SLEW Output Register with feedback, Preset, Output Data Enable, Tristate Enable,
D 5 | E PAD High Slew
ODE
—Jobe
CLK ok Truth Table
IOPC | OD
PRE E L E CLK| Y | PAD
10PCL 1 0 X X 1 1
v A 1 1 0 1 D D
N 1 1 1 X [ Yna!| Yna
0 0 X X 1 VA
Input Output 0 1 0 T D
D, E, ODE, CLK, IDE, IORCL, PAD, Y
PAD 0 1 1 X [ Yo,
. Modules
Family
Seq 1/0
ACT 3 1

FEPTL ACT3

Function
LOW SLEW Output Register with feedback, Preset, Output Data Enable, Tristate Enable,
D E PAD Low Slew
D QT
ODE
LK Jjooe Truth Table
CLK E IOE’C OED cik! v | PAaD
PRE
loPCL 9 il 0 [ X | X1 T
v o 1 1 0 1 D D
N 1 1 1| X [Yoa!| Yna
0 0 X X 1 Z
Input Output 0 1 0 T D
D, E, ODE, CLK, IDE, IORCL, PAD, Y
PAD 0 1 T X [Yoe
. Modules
Family
Seq 110
ACT 3 1

Macro Library Guide

233



ACT 3 I/O Macros

FECTMH ACT3
Function
HIGH SLEW Output Register with Muxed Feedback, with Clear, Output Data Enablg,
o Iy o E PAD Tristate Enable, High Slew
oD
—% JODE
CLK N ik Truth Table
CLR MOD E IOP | OD CL PA v
S) E CL E K D
I0PCL
M 1 0 X X 0 0
LSB
1 1 0 1 D
Y . ouTpP D
uT PA v
1 1 1 1 Dn- n-
1 1
Input Output
D, E, ODE, CLK, IDE, IOACL, PAD, Y INPU 0 L 0 ! X D
PA
PAD, M T 0 1 X X X 5
. Modules
Family
Seq 1/0
ACT 3 1
NOTE: When M = 0, LSB is selected. When M =1, MSB is selected.
FECTML ACT 3
Function
ELOW SLEW Output Register with Muxed Feedback, with Clear, Output Data Enablge,
D PAD Tristate Enable, Low Sle
O el | [Temeche tovse
ODE opE
CLK CLK Truth Table
CLR MOD E IOP | OD CL PA v
IOPCL ( )] E CL E K D
M 1 0 X X 0 0
LSB 1 1 D
v OuTP S R
MSB uT PA v
1 1 1 1 Dn- n-
1 1
Input Output
D, E, ODE, CLK, IDE, IORCL, PAD, Y 0 1 0 ! X P
PAD. M INPU PA
’ T 0 1 X X | X D

Modules

Family
Seq

1/0

ACT 3

1

NOTE: When M =0, LSB is selected. When M =1, MSB is selected.
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ACT 3 I/O Macros

FEPTMH ACT3

HIGH SLEW Function
E Output Register with Muxed Feedback, with Preset, Output Data Enable,
D I ol %F’AD Tristate Enable, High Slew
oD
—% JODE
CLK 5eik Truth Table *
PRE
mope | E |'OPC | obE | cLk [ PAD M | ¥
I0PCL ]
M 0 X 1 X 1
—— LsSB
1 1 D
Y | mse OUTPUT 0 ! D | X
PAD,..
1 1 1 1 L " X1 Ypa
Input Output
D, E, ODE, CLK, IDE, IOACL, PAD, Y INPUT 0 1 0 1 X 0 D
PAD, M
0 X X 1 | PAD
. Modules
Family
Seq 1/0
ACT 3 1
NOTE: When M =0, LSB is selected. When M =1, MSB is selected.
FEPTML ACT3
Function
LOW SLEW Output Register with Muxed Feedback, with Preset, Output Data Enaljle,
D o Q & PAD Tristate Enable, Low Slew
ooE
ODE
CH D ek Truth Table !
PRE IOPC
M MODE E L ODE | CLK | PAD | M Y
M 0 X 1 | X | 1
Y
1 D
OUTPUT | "] b |X
PAD
1 1 1 1 L "X Yo
Input Output
D, E, ODE, CLK, IDE, IOFCL, PAD, Y INPUT 0 1 0 1 X |0 D
PAD, M 0 1 X X 1 | PAD
. Modules
Family
Seq 110
ACT 3 1

NOTE: When M =0, LSB is selected. When M =1, MSB is selected.
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ACT 3 I/O Macros

IBUF ACT 3
Function
Input Buffer
Truth Table
PAD Y PAD Y
0 0
1 1
Input Output
PAD Y
. Modules
Family
Seq 1/0
ACT 3 1
IOCLKBUF ACT 3
Function
Dedicated I/O Module Clock Buffer
Truth Table
PAD PAD Y
0 0
1 1
Input Output
PAD Y
. Modules
Family
Seq 110
ACT 3 1

NOTE: Refer to Actel’s Databook for more Clock Network information.
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ACT 3 I/O Macros

IOPCLBUF ACT 3

Function
Dedicated I/O Preset Clear Buffer
Truth Table
PAD Y PAD Y
0 0
1 1
Input Output
PAD Y
. Modules
Family
Seq 1/0
ACT 3 1

NOTE: Refer to Actel’s Databook for more Clock Network information.

IREC ACT3

P> g

IDE ~

IDE

CLK CLK
CLR

IOPCL 9

Input Output
PAD, IDE, CLK, IOPCL Q
. Modules
Family
Seq 110
ACT 3 1

Function

Input Register, with Clear, Input Data Enable

Truth Table
IOPCL IDE CLK Qpip
0 X X 0
1 1 X Q
1 0 1 PAD

Macro Library Guide
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ACT 3 I/O Macros

IREP ACT3

Function
Input Register, with Preset, Input Data Enable

PAD D 0 Q

IDE ~\DE Truth Table

CLK IOPCL IDE CLK Qn+1

CLK 0 X X 1
PRE 1 1 X Q

loPCL (R 1 0 1 PAD

Input Output
PAD, IDE, CLK, IOPCL Q
. Modules
Family
Seq 1/0
ACT 3 1
OBUFTH ACT 3
Function
Output Buffer, Tristate Enable, High Slew
HIGH SLEW Truth Table
E D E PAD
D PAD X 0 7
0 1 0
1 1 1
Input Output

D, E, PAD PAD

. Modules

Family
Seq 110
ACT 3 1
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ACT 3 I/O Macros

OBUFTL ACT 3
Function
Output Buffer, Tristate Enable, Low Slew
LOW SLEW Truth Table
E D E PAD
D PAD X 0 Z
0 1 0
1 1 1
Input Output
D, E PAD
. Modules
Family
Seq 1/0
ACT 3 1
ORECTH ACT 3
Function
Output Register, with Clear, Output Data Enable, Tristate Enable, Hig
HIGH SLEW Slew
D b E PAD
Q
ODE ODE Truth Table
IOPCL E ODE CLK PAD
CLK) CLK
CLR 0 1 X X 0
X 0 X X Z
IOPCL 1 1 0 1 D

Input Output
D, ODE, CLK, IOPCL, E PAD
. Modules
Family
Seq 110
ACT 3 1
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ACT 3 I/O Macros

ORECTL ACT 3

Function
Output Register, with Clear, Output Data Enable, Tristate Enable, Low|
LOW SLEW Slew
E
BT D Q PAD
E ODE Truth Table
IOPCL E ODE CLK PAD
CLK
CLK
CLR 0 1 X X 0
X 0 X X Z
IOPCL 1 1 0 1 D

Input Output
D, ODE, CLK, IOPCL, E PAD
. Modules
Family
Seq 1/0
ACT 3 1

OREPTH ACT 3

Function
Output Register, with Preset, Output Data Enable, Tristate Enable, High
HIGH SLEW Slew
E
D D Q PAD
ODE
ODE Truth Table
IOPCL E ODE CLK PAD
CLK
— pCLK 0 1 X X 1
PRE X 0 X X Z
1 0 1 D

IOPCL ] 1

Input Output
D, ODE, CLK, IOPCL, E PAD
. Modules
Family
Seq 110
ACT 3 1
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ACT 3 I/O Macros

OREPTL ACT 3

Function
Output Register, with Preset, Output Data Enable, Tristate Enable, Loy
LOW SLEW Slew
E
D I Q PAD
ODE ODE Truth Table
IOPCL E ODE CLK PAD
CLK
CLK 0 i X X T
PRE X 0 X X Z
IOPCL 1 1 0 1 D
Input Output
D, ODE, CLK, IOPCL, E PAD
. Modules
Family
Seq 1/0
ACT 3 1
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