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Introduction

Definitions one combinatorial module. These macros are
assumed to have a load of two on some of their
Hard Macros input pins.

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
Family Field Programmable Gate Array Da-
tabook for definitions of ACT family modules. 3. All hard macros have logic levels equal to
The relative placement of two module-macros one except cells with pin delays of two. A *2”
is predefined. The timing characteristics are ais added to the corresponding symbol in the
function of the fanout on the output of the Hard Macro section of this manual.

macro.

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.

Truth Table Nomenclature

ACTgen Macro Truth tables are arranged withputsbefore
ACTgen macros are described in Actel’s pub-Outputs The following symbol definitions
lication, “A Guide to ACTgen Macros.” apply.

Combinability 1 denotes rising edge clock

denotes falling edge clock

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

For information on combinability, refer to the
Designer Series Development Tool

User’'s Guide

known’
How to Use this Guide '!Q  denotes Q not
Family Inclusion Indicator Pin Delay Annotation

On the side of each data page are tabs indicatf Wo-module combinatorial macros contain
ing whether the cell is a member of @T 1, extra delay on some or all of the pins. If a mac-

ACT 2/1200XL, 3200DX, ACT 3, 40MX, ro symbol in this guide displays a “2” on a pin,
42MX, or 54SX library. then two levels of logic delay exist on the input

to output path.

Guidelines . . .
daet Note: Many two-level logic functions in one

ros only. another family, hence the “2” may apply to
1. All input pin loading is assumed to be a sin-SPecific families only.

gle load except macros that are built using two

combinational modules or one sequential and




Restrictions HDL Instantiation of Macros

Special I/0s Individual macros can be instantiated in your

. Verilog or VHDL Code.
Some 1/O pins are able to connect to global g

control signals such as clock or clear. These In Verilog, an instantiation is performed with-
I/O pins may be used as “normal” data input/ in a module with the following syntax:

output buffers or they may be used as “special”, ., .o name instance name

pins. The following constraints apply to I/O  (macro_pin_name(net_name), ...):

ins used as “special” pins. : .
P P P For example, an instantiation of an AND3

All ACT 2/1200XL, 3200DX, ACT 3, 42MX,  macro could be entered as:

and 54SX register cells may be clocked by ei-

ther of the two global clock networks by con- ﬁ('\(gg)l)?('A(&Gl)"B(SIGZ)"C(SIG3)’

necting their CLK input to the output of a o S .
CLKBUF, CLKBIBUF, or CLKINT macro. In VHDL, an instantiation is performed within

an architecture with the following syntax:
All ACT 2/1200XL, 3200DX, ACT 3, 42MX,
and 54SX register cells may be globally prese
reset or enabled by connecting the PRE, CLR,
or E input to the output of a CLKBUF, CLK- For example, an instantiation of an AND3
BIBUF, CLKINT macro. macro could be entered as:

All ACT 2/1200XL, 3200DX, ACT 3, 42MX, ~ U12: AND3 PORT MAP (A=>SIG1, B=>SIG2,
and 54SX 1/0 three-state buffers may be glo- ¢=>SIG3, Y=>SIG4);

bally enabled by connecting their E inputto In either language, connection by name rather
the output of a CLKBUF, CLKBIBUF, OR than by position is shown and is the recom-
CLKINT macro. mended practice.

All ACT 3 and 54SX register cells composed _ . . -

of sequential modules may be clocked by high Migration Between Families

speed clock buffer network by connecting  Actel provides the capability of migrating a
their CLK input to the output of a HCLKBUF  netlist created for one family to another family

t instance_name: macro_name PORT MAP
'(macro_pin_name=>signal_name, ...);

macro. in some cases. Macros listed in this manual as
ACT 3 registered I/0O macros mayly be being availabl_e in the old family W?” not be
clocked by the IOCLKBUF macro. shown as a\_/al_lable_ in the new family When_ the
new macro is inefficient or when the function
ACT 3 registered I/O macros maply be can be better implemented with different mac-
asynchronously set or preset by the IOPCL  ros, however, the macro may be available in
macro. the new family. Such macros are not recom-

. _ mended for new designs.
Advanced Appllcatlon Notes In all cases, if an HDL description is available,

For Advanced Application notes, please it is best to resynthesize, targeting the new
refer to Actel'sDatabook. family.

Vi



If an HDL description is not available, itis still to use the netlist in Designer, but a migration
generally best to do gate level retargeting to library must be enabled in CAE environments
the new family. as explained in individual CAE interface

If neither of the above is done, a netlist created guides.

for one family may be used in another family
as follows: No special procedures are needed

Target Family
Original Family ACT L1/40MX R araa0nL] 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, IOCLK, and IOPCL
** Except QCLK and RAM

Vii
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Combinational, AND

AND?2
Function
2 Input AND
A
Truth Table
Y A B Y
B X 0 0
0 X 0
1 1 1
Inputs Outputs
AB Y
) Modules
Family
Seq Comb
All 1
AND2A
Function
2 Input AND with active low A-Input
-0
v Truth Table
A B Y
B X 0 0
0 1 1
1 X 0
Inputs Outputs
AB Y
. Modules
Family
Seq Comb
All 1
Macro Library Guide 3

ACT 1

ACT 2/1200XL

ACT 3

40MX

42MX

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX



ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

Combinational, AND

AND2B

Function

2 Input AND with active low Inputs

LO Truth Table
Y A B Y
B 0 0 1
-0 X 1 0
1 X 0
Inputs Outputs
A B Y
) Modules
Family
Seq Comb
All 1
AND3
Function
3 Input AND
A
Truth Table
B Y A B Cc Y
X X 0 0
C X 0 X 0
0 X X 0
1 1 1 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
All 1




Combinational, AND

AND3A
Function
3 Input AND with active low A-Input
A C
Truth Table
B Y A B 9 Y
X X 0 0
C X 0 X 0
0 1 1 1
1 X X 0
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
All 1
AND3B
Function
3 Input AND with active low A- and B-Inputs
A O
Truth Table
B C Y A B C Y
X X 0 0
0 0 1 1
¢ X 1 X 0
1 X X 0
Inputs Outputs
A B C Y
. Modules
Family
Seq Comb
All 1
Macro Library Guide 5

ACT 1

ACT 2/1200XL
ACT 3
3200DX

40MX
42MX

548X

ACT 1

ACT 2/1200XL

ACT 3

40MX

42MX

54SX



ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

Combinational, AND

AND3C

Function

3 Input AND with active low Inputs

Truth Table
B O Y A B C Y
0 0 0 1
X X 1 0
-0 X 1 X 0
1 X X 0
Inputs Outputs
A B,C %
) Modules
Family
Seq Comb
Al 1
AND4
Function
4 Input AND
A g
B |» Truth Table
Y A B C D Y
C X X X 0 0
X X 0 X 0
D X 0 X X 0
0 X X X 0
1 1 1 1 1
Inputs Outputs
A/B,CD Y
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

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




Combinational, AND

AND4A ACT 1

4 Input AND with active low A-Input
*
Aoz
. Trth Table
C X X X 0 0
X X 0 X 0
D X 0 X X 0
0 1 1 1 ]
1 X X X 0
Inputs Outputs
AB,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.

AND4B
Function

4 Input AND with active low A- and B-Inputs
J
—( Y Truth Table

c ]

B C D Y
X X X 0 0
D X X 0 X 0
- : ; ; 0
X 1 X X 0
1 X X X 0
Inputs Outputs
AB,CD Y
) Modules
Family
Seq Comb
All 1
Macro Library Guide 7



Combinational, AND

o JWANDAC

4 Input AND with active low A-, B- and C-Inputs
A
—q
B O Truth Table
Y A B 9 D \
<0 X X X 0 0
0 0 0 1 1
D | X X 1 X 0
X 1 X X 0
1 X X X 0
Inputs Outputs
A,B,CD Y
) Modules
Family
Seq Comb
All 1

AND4D
ACT 2/1200XL Function ) )
_ 4 Input AND with active low Inputs
Ag
BC y Truth Table
A B C D Y
4OI\/IX c ~ ; = - - -
b X X X T 0
—O X X 1 X 0
1 X X X 0
Inputs Outputs
AB,CD Y
Famil Modules
y Seq Comb
54SX 1
Others 2

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




Combinational, AND

ANDSA

Ag
B |
C }
D |
_E |
Inputs Outputs
A, B,CDE \4
. Modules
Family
Seq Comb
54SX 1

Function
5 Input AND with active low A input

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

ANDS5B

Function
5 Input AND with active low A- and B-Inputs
A a p p
B
—C Truth Table
C Y A B C D E Y
D X X X X 0 0
— X X X 0 X 0
E X X 0 X X 0
I 0 0 1 1 1 1
X 1 X X X 0
1 X X X X 0
Inputs Outputs
A, B,C,D E \
) Modules
Family
Seq Comb
All 1

Macro Library Guide



Combinational, AND

ANDS5C

Function ) ) )
5 Input AND with active low A-, B-, and C-inputs
29
B O Truth Table
c y A B C D E Y
—=Q 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
Inputs Outputs
AB,C,DE Y
. Modules
Family
Seq Comb
54SX 1

10



Combinational, AND-OR

AO1

Function
3 Input AND-OR

Truth Table
A B C Y
Y X 0 0 0
X X 1 1
0 X 0 0
1 1 X 1
Inputs Outputs
A/B,C Y
) Modules
Family
Seq Comb
Al 1
AO10
Function
5 Input AND-OR-AND
A
B | Truth Table
c A B C D E Y
X X X 0 0 0
D is X 0 0 X X 0
E X X 1 X 1 1
X X 1 1 X 1
0 X 0 X X 0
1 1 X X 1 1
1 1 X 1 X 1
Inputs Outputs
A/B,CDE Y
. Modules
Family
Seq Comb
Al 1
Macro Library Guide 11

ACT1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

ACT 2/1200XL

ACT 3

3200DX

42MX

548X




Combinational, AND-OR

AO11

Function
3 Input AND-OR
— Truth Table
A Y A B C Y
X 0 0 0
B
—D 0 0 X 0
C 0 X 0 0
X 1 1 1
1 X 1 1
1 1 X 1
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
All 1
AO12
Function
A 3 Input AND-OR
B
c —i Truth Table
Y A B C Y
0 0 0 1
1 0 0 0
L 0 1 0 1
1 1 0 1
—9 0 0 1 0
1 0 1 1
0 1 1 1
1 1 1 0
Inputs Outputs
ABC Y
) Modules
Family
Seq Comb
54SX 1




Combinational, AND-OR

AO13
Function
A 3 Input AND-OR
B
Truth Table
A B C Y
C 0 0 0 0
1 0 0 1
0 1 0 1
1 1 0 1
—CO 0 0 1 0
1 0 1 0
0 1 1 0
1 1 1 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
54SX 1
AO14
A Function
3 Input AND-OR
B
Truth Table
Cc
Y A B C Y
0 0 0 0
1 0 0 1
0 1 0 1
1 1 0 1
0 0 1 1
1 0 1 0
0 1 1 0
1 1 1 1
Inputs Outputs
ABC Y
. Modules
Family
Seq Comb
54SX 1

Macro Library Guide
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Combinational, AND-OR

AO15

A Function
B \,:>— 3 Input AND-OR
c
4 Truth Table
v A B C Y
0 0 0 1
1 0 0 0
0 1 0 0
—9 1 1 0 0
—Q — 0 0 1 0
a 1 0 1 1
0 1 1 1
1 1 1 0
Inputs Outputs
ABC Y
) Modules
Family
Seq Comb
54SX 1
AO16
Function
A 3 Input AND-OR
B
c Truth Table
G Y A B C Y
0 0 0 0
9 1 0 0 0
—C 0 1 0 0
1 1 0 1
0 0 1 1
1 0 1 0
0 1 1 0
1 1 1 0
Inputs Outputs
ABC Y
) Modules
Family
Seq Comb
54SX 1

14



Combinational, AND-OR

AO17

A Function
3 Input AND-OR
mimiy
C
Truth Table
A B C Y
0 0 0 0
1 0 0 0
0 1 0 1
1 1 0 0
= 0 0 1 1
1 0 1 0
0 1 1 0
1 1 1 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
54SX 1
AO18
Function
3 Input AND-OR
A
b Truth Table
A B C Y
c 0 0 0 1
1 0 0 0
0 1 0 1
o 1 1 0 1
0 0 1 0
1 0 1 0
0 1 1 1
1 1 1 0
Inputs Outputs
A B C Y
) Modules
Family
Seq Comb
54SX 1

Macro Library Guide
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ACT1

ACT 2/1200XL

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

Combinational, AND-OR

AO1A
Function ) )
3 Input AND-OR with active low A-Input
A0
B A B C Y
Y X 0 0 0
c X X 1 1
0 1 X 1
1 X 0 0
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
Al 1
AO1B
Function

3 Input AND-OR with active low C-Input

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

Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
All 1

16




Combinational, AND-OR

AO1C
Function
3 Input AND-OR with active low A- and C-Inputs
A
—O Truth Table
B A B C Y
Y X X 0 1
c X 0 1 0
0 1 X 1
1 X 1 0
Inputs Outputs
A B,C \%
. Modules
Family
Seq Comb
Al 1
AO1D
Function
3 Input AND-OR with active low A- and B-Inputs
A
— Truth Table
B A B c Y
G Y 0 0 X 1
C X 1 0 0
X X 1 1
1 X 0 0
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
Al 1
Macro Library Guide 17




Combinational, AND-OR

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

AO1E
Function
3 Input AND-OR with active low Inputs
A
—q Truth Table
B
O v A B c Y
X X 0 1
c 0 0 X 1
X 1 1 0
1 X 1 0
Inputs Outputs
A B C Y
) Modules
Family
Seq Comb
Al 1
Function
4 Input AND-OR
A
B i_l—{ Truth Table
1 A B C D Y
C Y X 0 0 0 0
X X X 1 1
D X X 1 X 1
0 X 0 0 0
1 1 X X 1
Inputs Outputs
A/B,CD Y
. Modules
Family
Seq Comb
Al 1




Combinational, AND-OR

AO2A
4 Input AND-OR with active low A-Input
A—O
B Trth Table
c Y X 0 0 0 0
D X X X L L
X X 1 X 1
0 1 X X ]
1 X 0 0 0
Inputs Outputs
AB,CD Y
) Modules
Family
Seq Comb
All 1

AO2B ACT 2/1200XL

Funcion
4 Input AND-OR with active low A- and B-Inputs
A
42MX
B Truth Table L
O A [ e [ c [ o [ ¥
Y 0 0 X X 1
D X 1 0 0 0
X X X 1 1
X X 1 X 1
1 X 0 0 0

Inputs Outputs
A/B,C,D Y
) Modules
Family
Seq Comb
All 1

Macro Library Guide 19



Combinational, AND-OR

AO2C

_ 4 Input AND-OR with active low A- and C-Inputs
3
A
A0 Truth Table
B
c
D

54SX A

XX |o|X|—

X[X|—|o|X|| &
=1 ]
(X | X o|o| O
Pk |olo] <

Inputs Outputs
AB,C,D Y
. Modules
Family
Seq Comb
Al 1

AO2D

4 Input AND-OR with active low A-, B- and C-Inputs
A
N Truh Table
O » [ e [ ¢ [ o T v
C Y X X 0 X 1
0 0 X X 1
D X 1 1 0 0
X X X 1 1
1 X 1 0 0
Inputs Outputs
A/B,CD Y
. Modules
Family
Seq Comb
Al 1




Combinational, AND-OR

AO2E
Function

4 Input AND-OR with active low Inputs

Truth Table
A

o o(J)w(L:D

X o X|X|| T

(X |O|X|X

X< |o|X|| O
(| X[ X|o|| O
(= =1

Inputs Outputs
AB,C,D Y

Modules

Seq Comb
All 1

Family

AO3

Functon o
4 Input AND-OR with active low A Input

Truth Table
A

o |0 |cu (g:D

X OoX|X| T

XXX o O

olr|okr|lo| <

(O X (XX
o|Xx|o|~|o| O

Inputs Outputs
A/B,C,D Y

Modules

Seq Comb
All 1

Family

Macro Library Guide 21



Combinational, AND-OR

AO3A

4 Input AND-OR
Truth Table

54SX A

O XX | X

= X<| O X|X|| @
XX ||| O
xX|lolor|o|| O
===l R

Inputs Outputs
AB,C,D Y
. Modules
Family
Seq Comb
Al 1

AO3B

4 Input AND-OR with active low A-, B- Inputs
3
32000 ] A
__O
42MX
D B Truth Table
1 » [ e [ ¢ [ o T~
¢ Y X X 0 0 0
X X X 1 1
D 0 0 1 X 1
X 1 X 0 0
1 X X 0 0
Inputs Outputs
AB,CD Y
. Modules
Family
Seq Comb
Al 1




Combinational, AND-OR

AO3C

AO4A

Function
4 Input AND-OR with active low A-, B-, C- Inputs
A
2 0
B Truth Table
g A B C D Y
C o Y 0 0 0 X 1
X X 1 0 0
D X X X 1 1
X 1 X 0 0
1 X X 0 0
Inputs Outputs
AB,CD Y
) Modules
Family
Seq Comb
All 1

Function
4 Input AND-OR

A
B @ Truth Table
c A B C D Y
L Y X X 0 X 0
D X 0 X 0 0
- 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
Inputs Outputs
AB,CD Y
) Modules
Family
Seq Comb
All 1
Macro Library Guide 23




Combinational, AND-OR

AO5A

4 Input AND-OR
A e |
A
B Truth Table
L | v A B C D Y
c X 0 0 0 0
X X X 1 1
D 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
Inputs Outputs
A/B,C,D Y
) Modules
Family
Seq Comb
Al 1
AO6
Function
2-wide 4-Inputs AND-OR
A
Truth Table
2] v A B c D Y
c X 0 X 0 0
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
Inputs Outputs
AB,CD Y
. Modules
Family
Seq Comb
All 1




Combinational, AND-OR

AOGA
Function ) )
2-wide 4-Inputs AND-OR with active low D-Input
A
B Truth Table
— Y A B c D Y
C X 0 0 X 0
5 X X 1 0 1
'S X 0 X 1 0
0 X 0 X 0
0 X X 1 0
1 1 X X 1
Inputs Outputs
AB,CD Y
) Modules
Family
Seq Comb
All 1
AO7
Function
5 Input AND-OR
A,
B
C| A B C D E Y
X X 0 0 0 0
D Y X X X X 1 1
E X X X 1 X 1
X 0 X 0 0 0
0 X X 0 0 0
1 1 1 X X 1
Inputs Outputs
A/B,C,DE Y
) Modules
Family
Seq Comb
All 1
Macro Library Guide 25

ACT 2/1200XL

ACT 3

3200DX

42MX

548X

ACT 2/1200XL

ACT 3

3200DX

42MX

548X




Combinational, AND-OR

5 Input AND-OR with active low C- and D-Inputs
A
B } Truth Table
545X c % A B C D E Y
g X X 0 0 X 1
D 4 X 0 X 1 0 0
E X X X X 1 1
X 0 1 X 0 0
0 X X 1 0 0
0 X 1 X 0 0
1 1 X X X 1
Inputs Outputs
AB,C,DE Y
) Modules
Family
Seq Comb
Al 1

ACT 3 Function

5 Input AND-OR

) Tiuh Table

A

B |

b
E

B C D E Y

X 0 0 0 0 0
X X X X 1 1
X X X 1 X 1
X X 1 X X 1
0 X 0 0 0 0
1 1 X X X 1

Inputs Outputs

A B,C,DE Y

. Modules
Family
Seq Comb
All 1




Combinational, AND-OR-INVERT

AOI1 ACT 1

Function ACT 2/1200XL
3 Input AND-OR-INVERT

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

Inputs Outputs
ABC 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.

AOI1A

ACT 3

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

Truth Table
X 0 0 1
X X 1 0
; . 5 :
1 X 0 1

Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
All 1

Macro Library Guide 27



Combinational, AND-OR-INVERT

AOI1B

3 Input AND-OR-INVERT with active low C-Input
A
— Truth Table
B A B C Y
X X 0 0
C X 0 1 1
0 X 1 1
1 1 X 0
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
Al 1

AOILC

3 Input AND-OR-INVERT with active low A- and B-Inputs
A
=g Truth Table
B o S T
543X
Y 0 0 X 0
¢ X 1 0 1
X X 1 0
1 X 0 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
Al 1




Combinational, AND-OR-INVERT

AOI1D

AOI2A

Function ) )
3 Input AND-OR-INVERT with active low Inputs
A a
Truth Table
B
=g A B C Y
c X X 0 0
0 0 X 0
X 1 1 1
1 X 1 1
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
All 1

Function
_AO 4 Input AND-OR-INVERT with active low A-Input
B
| Truth Table
c Y A B C D Y
D X 0 0 0 1
X X X 1 0
X X 1 X 0
0 1 X X 0
1 X 0 0 1
Inputs Outputs
A/BCD Y
. Modules
Family
Seq Comb
All 1
Macro Library Guide 29




ACT 2/1200XL

ACT 1

ACT 2/1200XL
ACT 3
3200DX
40MX

42MX

54SX

Combinational, AND-OR-INVERT

AOI2B
Function ] )
4 Input AND-OR-INVERT with active low A- and C-Inputs
B i—l_‘ Truth Table
1 A B C D Y
c Y X X 0 X 0
X 0 1 0 1
D X X X 1 0
0 1 X X 0
1 X 1 0 1
Inputs Outputs
A/B,C,D Y
Famil Modules
y Seq Comb
Al 1
AOI3A
Function
4 Input AND-OR-INVERT with active low Inputs
A9
l—C Truth Table
£l A Y A B C D Y
0 0 X X 0 0
D 0 0 0 X 0
O X X 1 1 1
X 1 X 1 1
1 X X X 1
Inputs Outputs
AB,CD Y
Famil Modules
y Seq Comb
All 1




Combinational, AND-OR-INVERT

AOI4
2-wide 4-Inputs AND-OR-INVERT
A 3200DX
. Trth Table L s2000x
. v A [ e T ¢ [ o T v
L X 0 X 0 1
b X 0 0 X L
—1 X X 1 1 0
0 X X 0 ]
0 X 0 X 1
1 1 X X 0
Inputs Outputs
A/B,C,D Y
) Modules
Family
Seq Comb
54SX 1
Others 2
* A 2 on the symbol implies 2 logic module delays for all families except 54SX.
AOI4A
2-wide 4-Inputs AND-OR-INVERT with active low C-Input
A__|
- Truth Table
— v A ° c 0 v
¢ 4 X 0 X 0 1
D X X 0 1 0
1 X 0 1 X 1
0 X X 0 1
0 X 1 X 1
1 1 X X 0
Inputs Outputs
A/BCD Y
. Modules
Family
Seq Comb
All 1
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ACT 1

ACT 2/1200XL
ACT 3
3200DX
40MX

42MX

54SX

Combinational, AND-XOR

AQI5
Function
3-Input AND-OR-INVERT
A
B Truth Table
C 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
Inputs Outputs 0 1 1 0
A B,C Y
Family Modules
Seq Comb
54SX 1
AX1
Function
3 Input AND-XOR with active low A-Input
A
—O Truth Table
B A B C Y
DL X 0 0 0
¢ X 0 1 1
0 1 0 1
0 1 1 0
1 X 0 0
1 X 1 1
Inputs Outputs
AB,C Y
Family Modules
Seq Comb
Al 1




Combinational, AND-XOR

AX1A
Function ) )
3 Input AND-XOR-INVERT with active low A-Input
A *
2 Truth Table
B A B C Y
Y X 0 0 1
c X 0 1 0
0 1 0 0
0 1 1 1
1 X 0 1
1 X 1 0
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
ACT 1/40MX/54SX 1
Others 2

* A 2 on the symbol implies 2 logic module delays for all families except ACT 1, 40MX, and 54SX.

AX1B
Function
3 Input AND-XOR with active low A- and B-Inputs
A Truth Table
Q A B C Y
Ve 0 0 0 1
0 0 1 0
c X 1 0 0
X 1 1 1
1 X 0 0
1 X 1 1
Inputs Outputs
A B C Y
) Modules
Family
Seq Comb
All 1
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ACT 2/1200XL

42MX
54SX

54SX

Combinational, AND-XOR

AX1C
Function
3 Input AND-XOR
A
] Truth Table
B A B C Y
Y 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
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
All 1
AX1D
Function
3 Input AND-XOR
AC Truth Table
B A B C Y
= Y 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
1 1 1 0
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
54SX 1




Combinational, 3-Input Gate

AXIE

Function
3 Input AND-XNOR
A Truth Table
B | A B C Y
Y 0 0 0 1
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
1 1 1 1
Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
AXO1
Function
3-Input Gate
A Truth Table
B
v A B C Y
0 0 0 0
1 0 0 0
€ 0 1 0 1
1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 0
1 1 1 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, 3-Input Gate

AXO2
Function
3-Input Gate
éC Truth Table
B
v A B C Y
0 0 0 0
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
1 1 1 1
Inputs Outputs
A.B,C Y
) Modules
Family
Seq Comb
54SX 1
AXO3
Function
3-Input Gate
A
] Truth Table
B
v 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
1 1 1 0
Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXO5
Function
3-Input Gate
A
—( Truth Table
B
v 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
1 1 1 0
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
54SX 1
AXO6
Function
3-Input Gate
A
I Truth Table
B
v 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
1 1 1 1
Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, 3-Input Gate

AXO7
Function
3-Input Gate
A
—0 Truth Table
B
v 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
1 1 1 0
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
54SX 1
AXOI1
Function
3-Input Gate
A
Truth Table
B A B Cc 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 0
0 1 1 1
1 1 1 0
Inputs Outputs
AB.C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXOI2
Function
3-Input Gate
A
—( Truth Table
B
v 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 0
0 1 1 0
1 1 1 1
Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
AXOI3
Function
3-Input Gate
A
Truth Table
B
v A B C Y
0 0 0 1
1 0 0 0
c 0 1 0 0
1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 1
1 1 1 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, 3-Input Gate

AXOl4
Function
3-Input Gate
A
Truth Table
B A B c Y
0 0 0 0
1 0 0 0
c 0 1 0 1
1 1 0 0
0 0 1 1
1 0 1 1
0 1 1 0
1 1 1 0
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
54SX 1
AXOI5
Function
3-Input Gate
A
g Truth Table
B
v A B C Y
0 0 0 0
1 0 0 0
c 0 1 0 0
1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 0
1 1 1 0
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, 3-Input Gate

AXOI7
Function
3-Input Gate
A
Truth Table
B 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
1 1 1 1
Inputs Outputs
A B,C Y
) Modules
Family
Seq Comb
54SX 1
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ACT1

ACT 2/1200XL

40MX

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

Buffers

BUFA

Function_ )
Buffer, with active low Input and Output

Truth Table
A \% A Y
0 0
1 1
Inputs Outputs
A Y
. Modules
Family
Seq Comb
All 1
BUFF
Function
Buffer
Truth Table
A Y A Y
0 0
1 1
Inputs Outputs
A Y
. Modules
Family
Seq Comb
All 1




Clock Interface

CLKINT

Function
Internal Clock Interface

A Y
0 0
1 1

Inputs

Outputs
Y

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

Macro Library Guide
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Combinational, Module

cM7

Function

Full Combinational Module
DO Y—
D1
D2

DO ——
S0 DI ——

lw)
@

S10
S11
D2 ——
D3 —
L1
Inputs Outputs 510
DO, D1, D2, D3, S0, S10, Y
S11 SO — S11
Truth Table
S11 S10 S0 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
Al 1
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Combinational, Module

CM8
Function
Full Combinational Module
— D0 Y/
—D1
—D2 DO I
—D3
—1S00 n—
— 501 g
—&t
S D2 ™
D3
Inputs Outputs S00 10
DO, D1, D2, D3, S00, S01, Y ]
S10, 511 Su | i
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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ACT 1
40MX

Combinational, Module

CMB8A
Function
Full Combinational Module
—1A0 Y—
—Al
—B0 20
—B1 Al
—SA SA
—1SB
—1S0 BO
—S1
Bl
SB
SO
Inputs Outputs
A0, AL, BO,B1, SA, SB, S0, ||Y S1
S1
Truth Table
S0 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 Bl
X 1 X 1 Bl
) Modules
Family
Seq Comb
ACT 1/40MX 1
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Combinational, Module

CMS8F
Function = . )
Full Combinational Module with fast output
—A0 Y—
—
—B1 DO I
— lsa . D1
—SB T Y
I FY
—S1
D2 T~
D3
Inputs Outputs
DO, D1, D2, D3, S00, S01, Y, FY
S10, S11 S00 S10
S01 Sl1
Truth Table
S11 S10 So1 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.
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Combinational, Module Inverter

CMBINV

Function )
Inverter with active low output

Truth Table
A Y A Y
0 1
1 0

Inputs Outputs
A Y
) Modules
Family
Seq Comb
54SX 0

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

CMB7

Function
Full Combinational Module
—D0 Y/
—D1
—D2 DO ™~
0B D1
—1S00 /\/_ v
—S01
—S11
D2 I
DB
—CO
//
Inputs Outputs
DO, D1, D2, DB, S00, SO01, Y
S11
500 s
S01 )_
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMBB

Function =
Full Combinational Module
—D0 Y—
—D1
—D3 Do M
—DB D1
—S00
3% S .
—S11
DB —O\ ,_
D3
—
Inputs Outputs ]
DO, D1, D3, DB, S00, S01, || Y
S11
300 Sl
S01 )_
. Modules
Family
Seq Comb
54SX 1

50



Combinational, Module

CMBF
Function = .
Full Combinational Module
—D0 Y/
—D
D3 DO I
— DB D1
—1S00
0 L ,
—S11
D2 I
D3
Inputs Outputs
DO, D1, D2, D3, DB, S00, Y
S01, S11 S00_ DB
S01 Sl
) Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, Module

CMEB
Function =
Full Combinational Module
—D0 Y—
—D1
—D3 DO I
— DB D1
—S01 LT
—S10
—S11
DB O\
D3
Inputs Outputs
DO, D1, D3, DB, S01, S10, || Y
S11 S10
S01 s11
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMEE
Function = .
Full Combinational Module
—D1 Y/
—|D DB
__O\
— B D1
—S01 T \_
—1S10 Y
—S11
D2 T~
D3
Inputs Outputs
D1, D2, D3, DB, S01, S10, Y
S11 S10
S01 Sl1
) Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, Module

CMEF
Function
Full Combinational Module
— D0 Y—
—D
D3 DO I
— DB D1
—S01
" i
—S11
D2 I
D3
Inputs Outputs
DO, D1, D2, D3, DB, S01, Y
$10, 511 DB §10
S01 Si1
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMF3
Function = .
Full Combinational Module
—D0 Y/
—D1
DB DO I
— >
" L ,
—S11
DB :\
—O0
Inputs Outputs
DO, D1, DB, S00, S01, S10, Y
si S00 S10
S01 S11
) Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, Module

CMF5
Function =
Full Combinational Module
— D0 Y/
—D2
—DB DO I
—1S00 oL I
—S01 1
—S10
—S11
D2 I
—O
Inputs Outputs
DO, D2, DB, S00, S01, S10, || Y
s11 S00_ S10
soL si1
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMF6
Function = .
Full Combinational Module
—D1 Y/
—r;
DB :\
— N
o1 T y
—S11
D2 ™~
——O0
Inputs Outputs
D1, D2, DB, S00, S01, S10, || Y
si1 S00 510
S01 S11
) Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, Module

CMF7
Function =
Full Combinational Module
— D0 Y—
—
DB DO I
— E—
" T
—S11
D2 T~
DB O
Inputs Outputs
DO, D1, D2, DB, S00, S01, || Y
S10, S11 S00 s10
soL S11
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMF9
Function = .
Full Combinational Module
—D0 Y/
—D3
—DB Do ~——
— 8
" L ,
—S11
\
D3
Inputs Outputs
DO, D3, DB, S00, S01, S10, Y
si S00 S10
S01 Si1
) Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, Module

CMFA
Function =
Full Combinational Module
—D1 Y—
—
DB 0 I
— >
" T
—S11
—O\
D3
Inputs Outputs
D1, D3, DB, S00, S01, S10, || Y
s11 S00_| S10
S01 su
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMFB
Function = .
Full Combinational Module
—1D0 Y/
—
DB DO I
— —
" L .
—S11
DB :\
D3
Inputs Outputs
DO, D1, D3, DB, S00, S01, Y
S10, S11 S00_| s10
S01 Sl1
) Modules
Family
Seq Comb
54SX 1
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54SX

Combinational, Module

CMFC
Function =
Full Combinational Module
—D2 Y—
—D3
—DB DB M~
— T
" T
—S11
D2 ——
D3
Inputs Outputs
D2, D3, DB, S00, S01, S10, Y
si S00 S10
S01 Si1
. Modules
Family
Seq Comb
54SX 1
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Combinational, Module

CMFD
Function = .
Full Combinational Module
—D0 Y
—D2
JE— B% DO I
—1S00 DL E—
—S01 1
—S10 Y
—S11
D2 I
D3
Inputs Outputs
DO, DB, D2, D3, S00, S01, || Y
S10, S11 S00 S10
S01 S11
) Modules
Family
Seq Comb
54SX 1
Macro Library Guide
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54SX

Combinational, Module

CMFE
Function =
Full Combinational Module
—D1 Y
—D2
—D3 DB M~
—— DB —F—0
— >
" T
—S11
D2 I
D3
Inputs Outputs
D1,D2,D3,DB, S00,S01, || Y
S10, S11 S00 S10
SoL su
. Modules
Family
Seq Comb
54SX 1
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Combinational, Boolean

Cs1
Function o
Carry Select for Implementing High Speed Adders
C
Y
D \/’7 Truth Table
A A S B C D Y
B X X X 0 0 0
S 0 X 0 0 X 0
0 X 0 1 X 1
0 0 X 0 X 0
0 0 X 1 X 1
X 1 1 X 1 1
X 1 1 X 0 0
1 X X X 1 1
Inputs Outputs 1 X X X 0 0
A S,B,C,D Y X X X 1 1 1
) Modules
Family
Seq Comb
Al 1
CS2
Function
Carry Select for Implementing High Speed Adders
g jl Truth Table
B A S B C D Y
X X X 0 0 0
A 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
X 1 1 X 0 0
1 X 1 X 1 1
Inputs Outputs 1 X 1 X 0 0
A S,B,C,D Y X X X 1 1 1
) Modules
Family
Seq Comb
All 1
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Combinational, Boolean

CY2A

Carry Generator
— Bl
Truth Table
— Al
— & = 2 = :
BO X 0 0 X 0
] 0 0 X X 0
AD 0 X X 0 0
0 X 0 X 0
X 1 1 1 1
1 X 1 1 1
1 1 X X 1
Inputs Outputs
Al, B1, A0, BO Y
) Modules
Family
Seq Comb
All 1

CY28

Carry Generator
—
—u Tuth Table
— B0 X 0 0 0 0
0 0 X X 0
A0 0 X 0 0 0
X 1 X 1 1
X 1 1 X 1
1 X X 1 1
1 X 1 X 1
1 1 X X 1
Inputs Outputs
Al, B1, AO, BO Y
) Modules
Family
Seq Comb
All 1




Sequential, D-Type Flip-Flop

DF1
Function
D-Type Flip-Flop
0 Truth Table
CLK | Quu
1 D
— > CLK
Inputs Outputs
D, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DF1A

Function ) )
D-Type Flip-Flop with active low Output

—D QN Truth Table
CLK | QNpy
1 D

—— > CLK
Inputs Outputs
D, CLK QN

) Modules

Family
Seq Comb

ACT 1/40MX 2
Others 1
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3200DX

40MX

42MX

54SX
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Sequential, D-Type Flip-Flop

DF1B

D-Type Flip-Flop with active low Clock
D Q Truth Table
CLK | Qu
! D

—( > CLK
Inputs Outputs
D, CLK Q

. Modules

Family
Seq Comb

ACT 1/40MX 2
Others 1

acr1 JRFELC

ACT 2/1200XL Function . .
D-Type Flip-Flop with active low Clock and Output

—o N[ |TuhTable
ot Ol
! 'D
—( ek
Inputs Outputs
D, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1




Sequential, D-Type Flip-Flop

DFC1

Function ) o
D-Type Flip-Flop, with active high Clear

— Q
Truth Table
CLR CLK Qn1
R 1 X 0
CLK 0 1 D
CLR?

Inputs Outputs
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.

DFC1A
Function
D-Type Flip-Flop, with active high Clear, and active low Clock
—D
Q Truth Table
CLR CLK Qn1
1 X 0
—(> CLK 0 ! D
*
CLR 2
Inputs Outputs
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.
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Sequential, D-Type Flip-Flop

DFC1B

D-Type Flip-Flop, with active low Clear
Truth Table
CLR CLK Qi1
0 X 0
— CLK 1 1 D
CLR
Inputs Outputs
CLR, D, CLK Q
. Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFCI1C

D-Type Flip-Flop, with active high Clear and Clock
—D N O—
Truth Table
CLR CLK QN p4q
— D CLK 1 X 1
0 1 'D
CLR
Inputs Outputs
CLR, Db, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2




Sequential, D-Type Flip-Flop

DFC1D

Function

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

—D Q
Truth Table
CLR CLK Qnit
0 X 0
—( CLK 1 f D
CLR
Inputs Outputs
CLR, D, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFC1E

Function
D-Type Flip-Flop, with active low Clear and Output
*2
—1p QN
Truth Table
CLR CLK QN pyq
0 X 1
CLK 1 T ID
CLR
Inputs Outputs
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.
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Sequential, D-Type Flip-Flop

DFCIF

40MX

Function_ ) o )
D-Type Flip-Flop, with active high Clear, active low Clock and Output
—D N O—
Truth Table
CLR CLK QN pyq
—(CLK 1 X 1
CLR 0 ! 'D
Inputs Outputs
CLR, D, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2

DFC1G

Function
D-Type Flip-Flop, with active low Clear, Clock and Output
*2
—0D NO—
Truth Table
CLR CLK Qn+1
0 X
Op 1 1 D
Cé_ﬁR
Inputs Outputs
CLR, Db, 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.




Sequential, D-Type Flip-Flop with Enable

DFE
Function ] o
D-Type Flip-Flop, with active high Enable
—— D Q
Truth Table
—E E CLK Qn+1
0 X Q
—— >CLK 1 1 D
Inputs Outputs
D,E, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFE1B

Function

D-Type Flip-Flop, with active low Enable

—D Qr— Truth Table
E CLK Qnut
—CE 1 X Q
0 1 D
— CLK
Inputs Outputs
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

DFELC

Function _ o
D-Type Flip-Flop, with active low Enable and Clock
—D Q—— Truth Table
E CLK Qns1
—(E 1 X Q
0 i D
—(C> CLK
Inputs Outputs
D, E, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFE2D

‘ D-Type Flip-Flop, with active high Preset, active low Enable, Clear,
and Clock
PRE
D Q Truth Table
CLR PRE E CLK Q
—(JE n+l
0 0 X X 0
1 1 X X 1
Cp ek CLR 1 0 1 X Q
1 0 0 . D
(f 0 1 X X *
Inputs Outputs
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.




Sequential, D-Type Flip-Flop with Enable

DFE3A

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

Truth Table
—E CLR E CLK Qi1
0 X X 0
—pCLK 1 0 X Q
%R 1 1 1 D
Inputs Outputs
CLR, D, E, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFE3B

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

—— D
Truth Table
—E CLR E CLK Qi
0 X X 0
—(ClK 1 0 X Q
CLR 1 1 ! D
Inputs Outputs
CLR, D, E, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1
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ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

Sequential, D-Type Flip-Flop with Enable

DFE3C

Function

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

D Q Truth Table
—(JE CLR E CLK Qni
0 X X 0
—>CLK 1 1 X Q
CES 1 0 t D
Inputs Outputs
CLR, D, E, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFE3D

—
—

CLK
CLR

Function

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

it

Truth Table
CLR E CLK Qnit
0 X X 0
1 1 X Q
1 0 | D

Inputs Outputs
CLR, D, E, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1




Sequential, D-Type Flip-Flop with Enable

DFE4

Function ) o
D-Type Flip-Flop, with active high Enable and Preset
PRE Truth Table
PRE E CLK Qni1
—E 1 X X 1
0 0 X Q
— CLK 0 1 1 D
Inputs Outputs
D, E, PRE, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2

DFE4A

Function
D-Type Flip-Flop, with active high Enable and Preset, and active low
‘ Clock
PRE
D Q Truth Table
. PRE E CLK Qnst
1 X X 1
e 0 0 X Q
CLK 0 1 ! D
Inputs Outputs
D, E, PRE, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
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DFE4B

40MX

DFE4C

40MX

Sequential, D-Type Flip-Flop with Enable

Function

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

PRE
D o Truth Table
PRE E CLK Qpi1
Qe 1 X X 1
0 1 X Q
CLK 0 0 1 D
Inputs Outputs
D, E, PRE, CLK Q
. Modules
Family
Seq Comb
ACT 1/40MX 2

Function
D-Type Flip-Flop, with active low Enable and Clock, and active high
‘ Preset
PRE
D Q Truth Table
PRE E CLK Qnit
—JE 1 X X 1
0 1 X Q
—CpCLK 0 0 L D
Inputs Outputs
D, E, PRE, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
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Sequential, D-Type Flip-Flop with Enable

DFE4F

&

Function

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

DFE4G

PRE
PRE E CLK Qni1
gE 0 X X 1
1 1 X Q
—p CK 1 0 1 D
Inputs Outputs
D, E, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1

Function
D-Type Flip-Flop, with active low Enable and Clock, and active low
é Preset
PRE
D Q Truth Table
PRE E CLK Qnst
—CE 0 X X 1
1 1 X Q
—CPCLK 1 0 1 D
Inputs Outputs
D, E, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1
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Sequential, D-Type Flip-Flop with Enable

DFEA

D-Type Flip-Flop, with Enable, and active low Clock
D
? Truh Table
0 X Q

—( P cK
Inputs Outputs
D, E, CLK Q

. Modules
Family
Seq Comb

ACT 1/40MX 2
Others 1

T JMPDEEB

40MX Function
‘ D-Type Flip-Flop, with Enable, Preset, and active low Clear
PRE
D Q Truth Table

E CLR PRE E CLK Qn1

0 0 X X 0

— MNeK 1 1 X X 1

CLR 1 0 0 X Q

1 0 1 1 D

9 0 1 X X *

Inputs Outputs
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

DFEC

Function ) .
D-Type Flip-Flop, with Enable, Preset, and active low Clear and
| Clock
PRE
D Q Truth Table
—E CLR PRE E CLK Qi1
0 0 X X 0
—OP CLK 1 1 X X 1
CLR 1 0 0 X Q
(R 1 0 1 I D
0 1 X X *
Inputs Outputs
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.

DFED

Function
‘ D-Type Flip-Flop, with active low Enable and Clear, and active high
PRE Preset
Truth Table
—O E
CLR PRE E CLK Qi1
— CLK 0 0 X X 0
CLR 1 1 X X 1
%) 1 0 1 X Q
1 0 0 ) D
0 1 X X *
Inputs Outputs
CLR, D, E, PRE, CLK Q
. Modules
Family
Seq Comb
ACT 1/40MX 2

*You 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

DFEG

Function_ ) )
8} D-Type Flip-Flop with Enable and active low Preset Clear and Clock
PRE
Truth Table
—(QE CLR PRE E CLK Quit
0 X X X 0
CLK CIR 1 0 X X 1
1 1 1 1 Q
¢ 1 1 0 T D
Inputs Outputs
CLK, CLR, D, E, PRE Q
. Modules
Family
Seq Comb
54SX 1

DFEH

Function
8) D-Type Flip-Flop with active low Enable and Clear and Preset
PRE
— D
Truth Table
—CE CLR PRE E CLK Qi1
0 X X X 0
Op CLk CIR 1 0 X X 1
1 1 1 X Q
¢ 1 1 0 ! D
Inputs Outputs
CLK, CLR, D, E, PRE Q
) Modules
Family
Seq Comb
54SX 1
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Sequential, D-Type Flip-Flop with Enable

IODFE

Function ) )
D-Type Flip-Flop, with active low Enable
— D Q— Truth Table
E CLK Qnu
Qe 1 X 0
0 1 D
—> CLK
Inputs Outputs
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 I/0O module.

IODFEC

Function
D-Type Flip-Flop, with active low Enable and Clear
E Truth Table
IOPCL E CLK Qi1
— > CLK 0 X X 0
I0PCL 1 1 X Q
0 1 D

Q 1

Inputs Outputs
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 I/0 module.
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Sequential, D-Type Flip-Flop with Enable

ODFEP

Function_ ) )
J) D-Type Flip-Flop, with active low Enable and Preset
IOPCL
— 1D Q Truth Table
IOPCL E CLK Qni
gE 0 X X 1
1 1 X Q
CLK 1 0 1 D
Inputs Outputs
CLK, DE, IOPCL 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 I/0 module.
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM
Function o )
D-Type Flip-Flop with 2-input Multiplexed Data
Q Truth Table
S CLK Qny
0 A
1 B
—— CLK
Inputs Outputs
A, B, S, CLK QQ
. Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFM1B
Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active low
Output
— A QN Truth Table
— B S CLK QNpyq
0 1A
— S 1 B
— > CLK
Inputs Outputs
A B, S, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1
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ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

ACT1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

Sequential, D-Type Flip-Flop with Multiplexed Data

DFM1C

Function

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

— A QN Truth Table
— B S CLK QNpi1
0 ! A
—' S 1 | 'B
—(>CLK
Inputs Outputs
A,B,S,CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFM3

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active high Clear

— A Q
1B Truth Table
CLR S CLK Qn+1
— S 0 0 A
— > CLK 0 1 B
CLR
2*
Inputs Outputs
A B, CLR, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1 1

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




Sequential, D-Type Flip-Flop with Multiplexed Data

DFM3B

Function o ) ]
D-Type Flip-Flop with 2-input Multiplexed Data, and active low Clear
and Clock

DFM3E

— A Q
1B Truth Table
CLR S CLK Qni1
— S 0 X X 0
—O) CLK 1 0 ! A
CLR 1 1 ! B
Inputs Outputs
A, B,CLR, S, CLK Q
. Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

Function o ) )
D-Type Flip-Flop with 2-input Multiplexed Data, Clear, and active low
Clock

—A
B Q Truth Table
CLR S CLK Qnet
— S 1 X X 0
—(CO)> CLK 0 0 ! A
CLR 0 1 ! B
2*
Inputs Outputs
A, B,CLR, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1 1

* A 2 on the symbol implies 2 logic module delays except for ACT 1 and 40MX.
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM3F

D-Type Flip-Flop with 2-input Multiplexed Data, Clear, and active low
Output
— A QNO—
—— B Truth Table
CLR S CLK QN yq
— SCLK 1 X X 1
0 0 ) A
CLR 0 1 1 B
Inputs Outputs
A,B,CLR, S, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2

DFM3G

D-Type Flip-Flop with 2-input Multiplexed Data, Clear, and active low
Clock and Output
—] g ONO— Truth Table
CLR S CLK QN g
s 1 X X 1
O CLK 0 0 ! A
CLR 0 1 | 'B
Inputs Outputs
A B, CLR, S, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM4

40MX

Function o ) o
D-Type Flip-Flop with 2-input Multiplexed Data, and active high
‘ Preset
PRE
A Q Truth Table
B PRE S CLK Qnit
1 X X 1
s 0 0 1 A
— MNCeLK 0 1 1 B
Inputs Outputs
A, B, PRE, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2

DFM4A

&

Function

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

40MX

= Truth Table
— B PRE S CLK Qnit
0 X X 1
— S 1 0 1 A
— D CLK 1 1 1 B
Inputs Outputs
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

DFM4B

D-Type Flip-Flop with 2-input Multiplexed Data, and active low Preset
(}) and Clock
A PRE Q Truth Table
B PRE S CLK Qi1
0 X X 1
S 1 0 ! A
Inputs Outputs
A, B, PRE, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2

DFMAC

(}) D-Type Flip-Flop with 2-input Multiplexed Data, and active low Preset
and Ot
PRE
A N Truth Table
B PRE S CLK | QNpy
_ s 0 X X 0
1 0 1 A
CLK 1 1 1 'B
Inputs Outputs
A, B, PRE, S, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1




Sequential, D-Type Flip-Flop with Multiplexed Data

DFM4D

o

Function o ) ]
D-Type Flip-Flop with 2-input Multiplexed Data, and active low

Preset, Clock and Output

A PRE N Truth Table
B PRE S CLK QNpig
0 X X 0
N 1 0 ! A
< > CLK 1 1 1 B
Inputs Outputs
A, B, PRE, S, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFMA4E

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

PRE
— A Q Truth Table
— B PRE S CLK Qnst
1 X X 1
—S 0 0 ! A
—(Cp CLK 0 1 ! B
Inputs Outputs
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

D-Type Flip-Flop with 2-input Multiplexed Data, Preset, and active
‘ low Clear
PRE
g Q Truth Table
CLR | PRE S CLK | Quu
— SCLK 0 0 X X 0
I 1 1 X X 1
CLR 1 0 0 1 A
ﬂ) 1 0 1 1 B
0 1 X X *
Inputs Outputs
A, B, CLR, PRE, S, 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.

DFMSB

D-Type Flip-Flop with 2-input Multiplexed Data, Preset, and active
‘ low Clear and Clock
PRE
;\ Q Truth Table
CLR | PRE S CLK | Qp

—S 0 0 X X 0

—P CK 1 1 X X 1

CLR 1 0 0 ) A

Q 1 0 1 ! B

0 1 X X *

Inputs Outputs

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

Modules

Seq Comb
Al 2

Family

*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

DFM6A

Function o ) )
—D0 Q D-Type Flip-Flop with 4-input Multiplexed Data, active low Clear, and
—D1 active high Clock
—D2
— D3 Truth Table
CLR | S1 | SO | CLK |Qpsg
30 0 [ X | X ]| X |0
— St 1] o0o]o ]t | Do
— ClK 1 JoJ1[1r D1
CLR 1110+ [D2
(ﬁ 1 1 1 1 D3
Inputs Outputs
DO, D1, D2, D3, SO, S1, Q
CLK, CLR
) Modules
Family
Seq Comb
All 1

DFM6B

Function
— 1o Q— D-Type Flip-Flop with 4-input Multiplexed Data, active low Clear, and
D1 Clock
—D2
— o3 Truth Table\
CLR| S1 | SO |CLK | Qpyg
—S0 0 [ X | X[ X
—S1 1 010 ! DO
—CP CLK 1 0 1 ! D1
1 1 0 i D2
%R 111+ | D3
Inputs Outputs
DO, D,1 D2, D,3 S0, S1, Q
CLK, CLR
. Modules
Family
Seq Comb
All 1
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM7A

—— D0 Q— D-Type Flip-Flop with 4-input Multiplexed Data, active low Clear, and
— D1 active high Clock
— D2
— D3 Truth Table
_ 1310 CLR |S11|S10|SO |CLK | Q41
—|S11 0 X X [ X| X 0
—1'S0 1 0 00| 1 DO
— D CLK 1 0 0 ]1] 1 D1
1 1 X 10| 1 D2
CLR 1 [ x| 1]o]| | b2
1 1 X [1] 1 D3
1 X 111 1 D3
Inputs Outputs
DO, D1, D2, D3, S0, S10, Q
S11, CLK, CLR
) 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

D
Si1




Sequential, D-Type Flip-Flop with Multiplexed Data

DFM7B

Function_ o ) )
— Ipo Q—— D-Type Flip-Flop with 4-input Multiplexed Data, active low Clear and
— ot Clock
—
—D3 Truth Table
s10 CLR |S11|S10 | SO | CLK | Qpy
s11 0 X | X [ X] X 0
_ 150 1 10]0]0] DO
1 0 011 1 D1
— CLK
1 1 ] X]0] D2
CLR 1 [ x[1]o]y D2
ﬁl Tt |1 x[1] | b3
1 X 1 ]1] ¢ D3
Inputs Outputs
DO, D1, D2, D3, SO, S10, Q
S11, CLK, CLR
Modules
Family Seq Comb
Al 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.

DO
D1
D2
D3

SO

D
Si1
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM8A

Function
—D0 Q——— D-Type Flip-Flop with 4-input Multiplexed Data, active low Clear, and
— D1 active high Clock
— D2
— D3
Truth Table
— 38(1) CLR S11 S10 S01 S00 CLK Qni1
S10 0 X X X X X 0
—1511 1 0 0 0 X 1 DO
— 1 CLK 1 0 0 X 0 1 DO
CLR 1 0 0 1 1 ) D1
1 1 X 0 X 1 D2
1 X 1 0 X ) D2
1 1 X X 0 1 D2
1 X 1 X 0 ) D2
Inputs Outputs 1 1 X 1 1 1 D3
DO, D1, D2, D3, S00, S01, Q
S10, S11, CLK, CLR L X L L L ! b3

Modules
Seq Comb
ACT 3 1

Family

NOTE 1: The DFM8A macro represents the full ACT 3 S-Module.
NOTE 2: The following schematic describes the interconnections of the select lines.

DO
D1
D2
D3

i
S01
D
S11
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Sequential, D-Type Flip-Flop with Multiplexed Data

DFM8B

] | Function_ o ) )
DO Q D-Type Flip-Flop with 4-input Multiplexed Data, active low Clear and
D1 Clock
D2
— D3
S00 Truth Table
- CLR | si1 | s10 | sor | s00 | CLK | Quu
] gﬂ 0 X X X X X 0
e 1 0 0 0 X ! DO
CLK CLR 1 0 0 X 0 | DO
1 0 0 1 1 ! D1
1 1 X 0 X ] D2
1 X 1 0 X ! D2
1 1 X X 0 ] D2
1 X 1 X 0 ! D2
Inputs Outputs 1 1 X 1 1 ! D3
DO, D1, D2, D3, 500, 501, || Q
S10, S11, CLK, CLR L X L 1 L : 2

Modules

Seq Comb
ACT 3 1

Family

NOTE 1: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

i
S01
D
Si1
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ACT3

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

ACT1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

Sequential, D-Type Flip-Flop with Multiplexed Data

DFMA

- 1A Q

—B

—S

—( > ClK
Inputs Outputs
A B, S, CLK Q

) Modules
Family
Seq Comb

ACT 1/40MX 2
Others 1

Function

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

Truth Table
S CLK Qns1
0 A
1 B

DFMB

Function
D-Type Flip-Flop with 2-input Multiplexed Data, and active low Clear
—A
— B
Truth Table
s CLR S CLK Qn+1
0 X X 0
CLK 1 0 1 A
CLR 1 1 1 B
Inputs Outputs
A B, CLR, S, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1




Sequential, D-Type Flip-Flop with Preset

DFME1A

Function _ ) ) )
2-bit D-Type Flip-Flop with Multiplexed Data, and active low Enable
— A Q
B Truth Table
s E S CLK Qs
(e 1 X X Q
CLK 0 0 1 A
0 1 1 B
Inputs Outputs
A B,E, S, CLK Q
. Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFP1

Function

D-Type Flip-Flop with active high Preset

PRE™
—D Q
— ) CLK
Inputs Outputs
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.

Truth Table
PRE CLK Qnit
1 X 1
0 1 D

Macro Library Guide
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Sequential, D-Type Flip-Flop with Preset

rcT1 MDEPTA

_ D-Type Flip-Flop with active high Preset, and active low Clock
ACT 3
PRE Truth Table
—° o = == 2o
1 X 1
0 1 0
—(Op cK
Inputs Outputs
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.

DFP1B
D-Type Flip-Flop with active low Preset
PRE
Truth Table
—° o PRE | Ok | Qu
0 X 1
1 T 5
— CLK
Inputs Outputs
D, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1
Others 2
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Sequential, D-Type Flip-Flop with Preset

DFP1C
Function ) o )
" D-Type Flip-Flop with active high Preset, and active low Output
PRE
Truth Table
— N[ —
b Q PRE CLK QNp4g
1 X 0
0 1 'D
— 1 CLK
Inputs Outputs
D, PRE, CLK ON
. 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 ACT 1 and 40MX.

DFP1D
Function
(g D-Type Flip-Flop with active low Preset and Clock
PRE
b 0 Truth Table
PRE CLK Qni1
0 X 1
1 ! D
—(> CLK
Inputs Outputs
D, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1
Others 2

Macro Library Guide
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ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

ACT1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

Sequential, D-Type Flip-Flop with Preset

DFP1E

.

Function

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

PRE
Truth Table
b QN PRE CLK QNp41
0 X 0
1 1 'D
— > CLK
Inputs Outputs
D, PRE, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFP1F

Function
D-Type Flip-Flop with active high Preset, and active low Clock and
Output
Truth Table
PRE CLK QN
1 X 0
0 ! 'D

E
PRE
—— D ON
—( CLK
Inputs Outputs
D, PRE, CLK QN
) Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1 1
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Sequential, D-Type Flip-Flop with Preset and Clear

DFP1G

Function

L
g D-Type Flip-Flop with active low Preset, Clock and Output

Truth Table
D QN PRE CLK QN
1 ! 'D
— > CLK
Inputs Outputs
D, PRE, CLK QN
. Modules
Family
Seq Comb
ACT 1/40MX 2
Others 1

DFPC

‘ 2 D-Type Flip-Flop with active high Preset, active low Clear, and active
—° I
Truth Table
ClR PRE CLK Qo
o ° 0 X 0
CLK 1 1 X 1
%) 0 1 X *%
Inputs Outputs
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.

** |n 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

DFPCA
|

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

D Q
Tt Tae

o  ——
CLR 1 0 1 D
S) 0 1 X :

Inputs Outputs
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

Function
(5 D-Type Flip-Flop, with active low Clear, and Preset
PRE
D
Truth Table
CLR PRE CLK Qi1
CLK 0 X X 0
CLR 1 0 X 1
%) 1 1 1 D
Inputs Outputs
CLR, D, E, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1
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Sequential, Data Latch

DFPCC

&

Function

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

PRE
Truth Table
CLR PRE CLK Qni1
—(C) CLK 0 X X 0
CLR 1 0 X 1
9) 1 1 ! D
Inputs Outputs
CLR, D, E, PRE, CLK Q
) Modules
Family
Seq Comb
54SX 1
DL1
Function
Data Latch
° Truth Table
G Qn+1
0 Q
1 D
Inputs Outputs
D,G Q
. Modules
Family
Seq Comb
ACT 1/40MX 1
54SX 1
Others 1
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ACT1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

Sequential, Data Latch

DL1A

Function

Data Latch, with active low Output

Truth Table
G QNn4y
0 QN
1 D

Inputs Outputs
D,G QN
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1

DL1B

Function

Data Latch, with active low Clock

Truth Table
G Qn+1
1 Q
0 D

Inputs Outputs
DG Q
) Modules
Family

Seq Comb
ACT 1/40MX 1
54SX 1
Others 1
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Sequential, Data Latch

DL1C

Function

Data Latch, with active low Clock, and Output

6 | QNp
1 ON
0 D

Inputs Outputs
D,G QN
. Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1

DL2A

Function

Data Latch with active low Clear, and active high Preset

PRE
—D Q— Truth Table
CLR PRE G Qn+t
0 0 X 0
1 1 X 1
G R 1 0 0 Q
1 0 1 D
0 1 X *
Inputs Outputs
CLR, D, G, PRE Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
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 priority over PRE.
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Sequential, Data Latch

DL2B
Data Latch with active high Clear, and active low Preset, Clock and

Oupu
—p PR v

1 1 X 1
_q T S

G R 0 1 1 ON
0 1 0 'D
1 0 X *

Inputs Outputs
CLR, D, G, PRE QN
) Modules
Family
Seq Comb
ACT 1/40MX 1
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 priority over PRE.

acr1 JRE2C

ACT 2/1200XL Functon o A
Data Latch with active low Clear, active high Preset, and active low
PRE
—Db Q
Truth Table
0 0 X 0
—06 g I 1 X h
® S D S
0 1 X *
Inputs Outputs
CLR, D, G, PRE Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
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 priority over PRE.
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Sequential, Data Latch with Clear

DL2D

o

Function

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

PRE
D QN Truth Table
CLR PRE G QNpsq
1 1 X 1
—G 0 0 X 0
CLR 0 1 0 N
0 1 1 D
1 0 X *
Inputs Outputs
CLR, D, G, PRE ON
. Modules
Family
Seq Comb
ACT 1/40MX 1
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 priority over PRE.

DLC
Function
Data Latch with active low Clear
Truth Table
CLR G Qns1
0 X 0
1 0 Q
CLR 1 1 D
Inputs Outputs
CLR,D, G Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
54SX 1
Others 1
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Sequential, Data Latch with Clear

DLC1

Data Latch with active high Clear
—D Q——
Truth Table
CLR G Qnst
—6 1 X 0
CLR
0 0 Q
0 1 D
Inputs Outputs
CLR,D,G Q
) Modules
Family
Seq Comb
All 1

DLC1A
ACT 2/1200XL Functon = )
_ Data Latch with active high Clear, and active low Clock
ACT3
HNED — s d
Truth Table
G 1 X 0
L T —
Inputs Outputs
CLR,D,G o)
) Modules
Family
Seq Comb
Al 1
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Sequential, Data Latch with Clear

DLC1F

DLC1G

Function o )
Data Latch with active high Clear, and active low Output
—1D ON Oi
Truth Table
CLR G QNpip
—G 1 X 1
CLR
0 0 ON
0 1 'D
Inputs Outputs
CLR,D,G QN
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 2

Function

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

—D ON
Truth Table
CLR G QN1
G 1 X 1
C CLR 0 1 ON
0 0 D
Inputs Outputs
CLR,D,G QN
. Modules
Family
Seq Comb
ACT 1/40MX 1
Others 2
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Sequential, Data Latch with Enable

DLCA

Data Latch with active low Clear and Clock
D Q——
Truth Table
CLR G Quit
O 0 X 0
¢ CLR 1 1 Q
(ﬁ 1 0 D
Inputs Outputs
CLR,D, G Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
54SX 1
Others 1
DLE
ACT 2/1200XL Functon =
_ Data Latch with active high Enable
D Q——
Truth Table
; e | ¢ | om
0 X Q
‘ S ——
1 1 D
Inputs Outputs
D,E G Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1
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Sequential, Data Latch with Enable and Clear

DLE1D

Function ) )
Data Latch with active low Enable and Clock, and active low Output
—D QN{_—
Truth Table
—(JE E G QNpsy
1 X ON
—Je X 1 N
0 0 'D
Inputs Outputs
D.E,G QN
) Modules
Family
Seq Comb
ACT 1/40fMX 1
Others 1

DLE2A

Function
Data Latch with active high Enable and Clear, and active low Clock
D Q
E Truth Table
CLR E G Qnit
4@ G CLR 1 X X 0
0 0 X Q
0 X 1 Q
0 1 0 D
Inputs Outputs
CLR,D,E, G Q
. Modules
Family
Seq Comb
ACT 1/40MX 1
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ACT1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

Sequential, Data Latch with Enable and Clear

DLE2B

DLE2C

Function )
Data Latch with active low Enable, Clear and Clock
—1D Q
{) E Truth Table
CLR E G Qn+1
() G CLR 0 X X 0
1 1 X Q
9 1 X 1 Q
1 0 0 D
Inputs Outputs
CLR,D,E, G Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1

Function

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

—D Q
O E Truth Table
CLR E G Qns1
—(J6 1 X X 0
CLR
0 1 X Q
0 X 1 Q
0 0 0 D
Inputs Outputs
CLR,D,E, G Q
) Modules
Family
Seq Comb
Al 1

114




Sequential, Data Latch with Enable and Preset

DLE3A

Function

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

DLE3B

—D Q Truth Table
PRE E G Qnat
—E 1 X X 1
0 0 X Q
—(Je 0 1 0 D
0 X 1 Q
Inputs Outputs
D,E, G, PRE Q
) Modules
Family
Seq Comb
ACT 1/40MX 1

Function

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

PRE
—D Q Truth Table
e PRE E G Qnst
1 X X 1
0 1 X Q
e 0 X 1 9
0 0 0 D
Inputs Outputs
D,E, G, PRE Q
. Modules
Family
Seq Comb
All 1
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Sequential, Data Latch with Enable

DLE3C

Data Latch with active low Enable, Preset and Clock
— b PRE. oI— Truth Table
PRE E G Qni1
—(JE 0 X X 1
1 1 X Q
—(Jje 1 X 1 Q
1 0 0 D
Inputs Outputs
D, E, G, PRE Q
) Modules
Family
Seq Comb
All 1

act1 JDEEA

ACT 2/1200XL Functon o
Data Latch with active low Enable, and active high Clock

D

Q Truth Table

—qe e [ & [ am
1 X Q

S S
0 1 D

Inputs Outputs
D,E G Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1
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Sequential, Data Latch with Enable

DLEB

Function o o
Data Latch with active high Enable, and active high Clock

D < Truth Table
E E G Qi1
0 X Q
—O6G X 1 Q
1 0 D
Inputs Outputs
D,E, G Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1

DLEC

—q
—q

Function
Data Latch with active low Enable, and Clock

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

Inputs Outputs
D,EG Q
. Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1
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Sequential, Data Latch with Multiplexed Data

DLM
Data Latch with 2-input Multiplexed Data
— A Q
3200DX
BTy 00 Tt Tale
s G | Qu
—_Isg X 0 Q
1 1 B
Inputs Outputs
A B,G S Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1

DLM2

Data Latch with 2-input Multiplexed Data and Active-Low Clear
S q
— B
Truth Table
s CLR S G Qn+1
G 0 X X 0
CLR 1 X 0 Q
O 1 0 1 A
| 1 1 1 B
Inputs Outputs
A B,CLR,G, S Q
) Modules
Family
Seq Comb
Al 1
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Sequential, Data Latch with Multiplexed Data

DLM2A

Functon ) )
Data Latch with 2-input Multiplexed Data and Clear, and Active-Low
Clock

DLM2B

Truth Table
CLR S G Qn+1
1 X X 0
@ CLR 0 X 1 Q
0 0 0 A
0 1 0 B
Inputs Outputs
A B,CLR,G,S Q
) Modules
Family
Seq Comb
ACT 1/40MX 1

Function
Data Latch with 2-input Multiplexed Data and Active-Low Clock and
Clear

Truth Table
CLR S G Qnet
0 X X 0
— CLR 1 X 1 Q
1 0 0 A
(‘) 1 1 0 B
Inputs Outputs
A B, CLR,G, S Q
) Modules
Family
Seq Comb
All 1
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Sequential, Data Latch with Multiplexed Data

DLM3

Data Latch with 4-input Multiplexed Data

e I
—o 1
— 1 ruth Table
— D3 S1|S0 | G | Qg
X X 0 Q
0 01011 DO
& 0 [ 1] 1| b1
1 0 1 D2
1 1 1 D3
Inputs Outputs

DO, D1, D2, D3, S0, S1, G Q

Modules
Seq Comb
All 1

Family

DLM3A

Data Latch with 4-input Multiplexed Data, and active low Clock
— DO Q——
— D1
— D2 Truth Table
— b3 s1]s0] G | Qu
— 150 X X 1 Q
— 81 0 0 0 DO
—O6 0 1 0 D1
1 0 0 D2
1 1 0 D3
Inputs Outputs
Do, D1, D2, D3, SO, S1, G Q

Modules
Seq Comb
All 1

Family
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Sequential, Data Latch with Multiplexed Data

DLM4

Functon )
Data Latch with 4-input Multiplexed Data
— DO o——
—— D1
— Bg Truth Table
S10|S11| S0 | G | Qunu
— S0
210 X [ X[ X0 Q
Sl 0,001 DO
-G 0 0 1 1 D1
X 1 0 1 D2
1 X 0 1 D2
X 1 1 1 D3
1 X 1 1 D3
Inputs Outputs
DO, D1, D2, D3, DO, SO, Q
S10, 811, G
) Modules
Family
Seq Comb
All 1

DLM4A

Function
Data Latch with 4-input Multiplexed Data
—— D
D3 Truth Table
S10|S11| SO | G | Quu
R X [ X X | 1] 0
ISt 0 0 0 0 DO
—CG 0] 0 1 0 D1
X1 ,0]0 D2
1 X 0 0 D2
X 11 1 0 D3
1 X 1 0 D3
Inputs Outputs
Do, D1, D2, D3, DO, SO, Q
S10, 811, G
. Modules
Family
Seq Comb
All 1
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Sequential, Data Latch with Multiplexed Data

DLMSA

Function o ) )
DO Q D-Type Latch with 4-input Multiplexed Data and active low Clear
— D1
— D2
D3 Truth Table
— Is00 CLR | S11 | S10 | S01 | S00 G Qui
—S01 0 X X X X X 0
— 810 1 X X X X 0 0
o 1 0 0 0o | X 1| D0
CLR 1 0 0 X 0 1 DO
1 0 0 1 1 1 D1
ﬂ) 1 1 X 0 X 1 D2
1 X 1 0 X 1 D2
1 1 X X 0 1 D2
|nput5 Outputs 1 X 1 X 0 1 D2
DO, D1, D2, D3, S00, S01,
S10, S11, CLK, CLR @ 1 )1( )1( i 1 1 Bg

Modules

Seq Comb
ACT 3 1

Family

DO
D1
D2
D3

2D
S01
D
Si1

NOTE 1: The DLM8A 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, Data Latch with Multiplexed Data

DLM8B

Function o ) )
— Do o—— D-Type Latch with 4-input Multiplexed Data and active low Clear
— D1
— D2
b3 Truth Table
—1S00 CLR S11 S10 S01 S00 G Qn+1
3 0 X X X X X 0
— 511 1 X X X X 1 Q
—CG 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
1 X 1 0 X 0 D2
1 1 X X 0 0 D2
Il:r;g uEt)sl D2, D3, S00, S01 gmpms 1 X : X g g D2
, D% D, DS, 5UY, SUL 1 1 X 1 1 0 D3
S10, S11, CLK, CLR 1 X 1 1 1 0 D3

Modules

Seq Comb
ACT 3 1

Family

DO
D1
D2
D3

<u i
S01
IO
Si1

NOTE 1: The DLM8B 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, Data Latch with Multiplexed Data

71 WPEMA

ACT 2/1200XL Function =~ ] )
Data Latch with 2-input Multiplexed Data, and active low Clock
A Q
—B Truth Table
S G Qn+1
—S X 1 Q
—J¢ 0 0 A
1 0 B
Inputs Outputs
AB,GS Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1

DLME1A
ACT 2/1200XL Function
2-bit Data Latch with Multiplexed Data and Enable, and active low
B Truth Table
1 X X
—QE T x 1o
—Oe¢6 0 0 0 A
0 1 0 B
Inputs Outputs
A BEG,S Q
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1
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Sequential, Data Latch with Preset

DLP1

Function o
Data Latch with active high Preset, and Clock

DLP1A

D PRE
Truth Table
PRE G Qna1
1 X 1
0 0 Q
G 0 1 D
Inputs Outputs
D, G, PRE Q
. Modules
Family
Seq Comb
All 1

Function o )
Data Latch with active high Preset, and active low Clock

PRE Q Truth Table
PRE G Qni1
1 X 1
0 1 Q
: 0 0 D
Inputs Outputs
D, G, PRE Q
. Modules
Family
Seq Comb
All 1
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Sequential, Data Latch with Preset

71 MPEP1IB

ACT 2/1200XL Function
_ Data Latch with active low Preset, and active high Clock
D &
o PRE o] Tuth Table
PRE [ G [ Qu
0 X 1
DD 1 0 0
EEDD L Lo
Inputs Outputs
D, G, PRE Q
) Modules
Family
Seq Comb
All 1

acr1 JWREP1IC

ACT 2/1200XL Functon
Data Latch with active low Preset and Clock
A
——|p PRE Q— Truth Table
0 X 1
. 1 1 0
~ T

Inputs Outputs
D, G, PRE Q
) Modules
Family
Seq Comb
Al 1
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Sequential, Data Latch with Preset

DLP1D

o

Function

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

D PRE N
Truth Table
PRE G QNpag
0 X 0
— G 1 0 ON
1 1 'D
Inputs Outputs
D, G, PRE QN
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1

DLP1E

o

Function

Data Latch with active low Preset, Clock and Output

B PRE oN[D— Truth Table
PRE G Qn1
0 X 0
1 0 'D
—(J6 1 1 ON
Inputs Outputs
D, G, PRE QN
. Modules
Family
Seq Comb
ACT 1/40MX 1
Others 1
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Combinatorial, Wide Decode

DXAND?

Seven-input AND Gate
A JE—
B—1
c—1 Y Truth Table
D__| 7 A through G Y
E_| Allinputs = 1 1
Any input = 0 0
F—
G —
Inputs Outputs
AB,C,DEFG Y
) Modules
Family
Seq DX
3200DX/ 42MX 1
DXAX7
A — Eight-input AND/Exclusive-OR Gate
B—1
C N
) Truth Table
: o A through G H Y
] Any input=0 0 0
F— Any input = 0 1 1
G —| Allinputs =1 0 1
DiY Allinputs =1 1 0
H
Inputs Outputs
A/B,CDEFGH Y
) Modules
Family
Seq DX
3200DX/ 42MX 1

128



Combinatorial, Wide Decode

DXNAND7

Function
Seven-input NAND Gate
A —
B—1
Truth Table
¢ 73@L Athrough G Y
D—j Allinputs = 1 0
E— Any input =0 1
F—1
G J—
Inputs Outputs
AB,C,D,E,FG Y
) Modules
Family
Seq DX
3200DX/42MX 1
FA1
Function
1 bit adder with active high 1/0s
A Truth Table
A B Cl S Co
B co 0 0 0 0 0
1 0 0 1 0
o 0 1 0 1 0
— S 1 1 0 0 1
0 0 1 1 0
1 0 1 0 1
0 1 1 0 1
Inputs Outputs ! 1 ! L !
A B, Cl Co, S
) Modules
Family
Seq Comb
ACT 1/ 40MX 3
54SX 2
* A 2 on the symbol implies 2 logic module delays only in ACT 1 and 40MX.
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ACT1

ACT 2/1200XL

ACT 3

40MX

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

Combinatorial, Wide Decode

FA1A

Function ) ) )
1-bit Adder, with active low Carry In and Carry Out, and active low A-

Input
—() A Truth Table
A B Cl S co
— B coO— 0 0 0 0 0
*2 0 0 1 1 1
—(J Cl S 0 1 0 1 0
0 1 1 0 0
1 0 0 1 1
1 0 1 0 1
1 1 0 0 0
Inputs Outputs L L L L !
A B,Cl co,s
) Modules
Family
Seq Comb
Al 2
* A 2 on the symbol implies 2 logic module delays in all families except 54SX.
FA1B
Function
1-bit Adder, with active low Carry In and Carry Out
— A
Truth Table
A B Cl co S
— B coO— 0 0 0 1 1
0 0 1 1 0
o 0 1 0 0 0
—()a S—— 0 1 1 1 1
1 0 0 0 0
1 0 1 1 1
1 1 0 0 1
1 1 1 0 0
Inputs Outputs
A B, Cl co,s
) Modules
Family
Seq Comb
Al 2

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

130




Combinatorial, Wide Decode

FA2A

Function ) ) )
1-bit Adder, with active low Carry In and Carry Out, and active low

A0 and Al Inputs, used in multipliers
—(J A0
— AL
—— B CoO O—
*2
—J cl S
Inputs Outputs
A0, AL, B, CI co,s
A0 Al B Cl CO S
0 0 0 0 0 0
0 0 0 1 1 1
0 0 1 0 0 1
0 0 1 1 0 0
0 1 0 0 1 1
0 1 0 1 1 0
0 1 1 0 0 0
0 1 1 1 1 1
1 0 0 0 1 1
1 0 0 1 1 0
1 0 1 0 0 0
1 0 1 1 1 1
1 1 0 0 1 1
1 1 0 1 1 0
1 1 1 0 0 0
1 1 1 1 1 1
. Modules
Family
Seq Comb
Al 2

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

GAND2

ACT 2/1200XL Function
2-Input AND Clock Net

ACT1

Truth Table
Y
40MX A G Y
G X 0 0
0 X 0
1 1 1

w
w
>

Inputs Outputs
AG Y
. Modules
Family
Seq Comb
Al 1

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

GMX4
ACT 2/1200XL Function
CT 21200 4-to-1 Mux Clock Net
Do e
Y Truh Table
. = = :
Y 0 0 DO
b2 1 0 D2
D3
Inputs Outputs
DO, D1, D2, D3, SO, G Y
) Modules
Family
Seq Comb
All 1

NOTE: G pin can be connected directly to a Global Clock Network.
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Combinational, Clock Net Interface

GNAND2
Function
2-Input NAND Clock Net
A Truth Table
A G Y
Y X 0 1
G 0 X 1
1 1 0
Inputs Outputs
A G Y
. Modules
Family
Seq Comb
All 1

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

GND
Function
Ground
L
Inputs Outputs
Y

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

ACT 1 GNOR2

ACT 2/1200XL Function
2-Input NOR Clock Net

ACT 3

3200DX A Truth Table
40MX Y A

X o ®
oo <

0
42MX G X
1

54SX

Inputs Outputs
A G Y
. Modules
Family
Seq Comb
All 1

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

ACT1 GOR2

ACT 2/1200XL Function
2-Input OR Clock Net

A Truth Table
0 0 0
1 X 1

54SX

Inputs Outputs
A G Y
) Modules
Family
Seq Comb
All 1

NOTE: G pin can be connected directly to a Global Clock Network.
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Combinational, Clock Net Interface

GXOR2
Function
2-Input XOR Clock Net
A
Truth Table
A ¢ Y
G 0 0 0
0 1 1
1 0 1
1 1 0
Inputs Outputs
AG Y
. Modules
Family
Seq Comb
Al 1

NOTE: G pin can be connected directly to a Global Clock Network.
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ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

Combinational, Half-Adders

HAL1
Function
Half-Adder
A
co Truth Table
8 A B co S
0 0 0 0
S 0 1 0 1
1 0 0 1
1 1 1 0
Inputs Outputs
A B CO, S
. Modules
Family
Seq Comb
All 2

HA1A

Function

Half-Adder with active low A-Input

—O A Truth Table
co A B co S
0 0 0 1
B 0 1 1 0
S 1 0 0 0
1 1 0 1
Inputs Outputs
AB co, s
. Modules
Family
Seq Comb
All 2
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Combinational, Half-Adders

HA1B

Function
Half-Adder with active low Carry Out and Sum
A
Truth Table
co( )— A B co S
B 0 0 1 1
0 1 1 0
s{_— 1 0 1 0
1 1 0 1
Inputs Outputs
AB Co, S
) Modules
Family
Seq Comb

Al 2
HA1C

Function
Half-Adder with active low Carry Out
A
A B co S
co —
0 0 1 0
0 1 1 1
1 0 1 1
S 1 1 0 0
Inputs Outputs
AB co, S
. Modules
Family
Seq Comb
All 2
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ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

Combinational, Inverters

INV
Function
Inverter with active low Output
Truth Table
A A Y
0 1
1 0
Inputs Outputs
A Y
. Modules
Family
Seq Comb
All 1

INVA

Function
Inverter with active low Input

A
Inputs Outputs
A Y
) Modules
Family
Seq Comb
All 1

Truth Table
A Y
0 1
1 0

138



Sequential, JK Flip-Flops

JKF
Function
JK Flip-Flop with active low K-Input
J
Truth Table
J K CLK Qi1
CLK
0 0 1 0
0 1 1 Q
—O« 1 0 t Q
1 1 1 1
Inputs Outputs
J, K, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
54SX 1 1
Others 1

JKF1B

Function
JK Flip-Flop with active low Clock and K-Input
J Q Truth Table
> cLK J K CLK Qnit
0 0 ! 0
0 1 ! Q
Ok 1 0 ! Q
1 1 ! 1
Inputs Outputs
J K, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
54SX 1 1
Others 1
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ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

Sequential, JK Flip-Flops

JKF2A

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

J Q
LK Truth Table
CLR J K CLK Qi1
O K 0 X X X 0
CLR 1 0 0 1 0
1 0 1 1 Q
9 1 1 0 1 Q
1 1 1 1 1
Inputs Outputs
CLR, J, K, CLK Q
. Modules
Family
Seq Comb
ACT 1/40MX 2
54SX 1 1
Others 1

JKF2B

Function

JK Flip-Flop with active low Clear, Clock and K-Input

R Q
Truth Table
—Op K CLR J K CLK Qi1
0 X X X 0
—gK CLR 1 0 0 ! 0
1 0 1 ! Q
Q 1 1 0 L 1
1 1 1 ! 1
Inputs Outputs
CLR, J, K, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
54SX 1 1
Others 1
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Sequential, JK Flip-Flops

JKF2C ACT 1

JK Flip-Flop with active high Clear, and active low K-Input
e
Truth Table
CLK CIR J K CLK Qo
— - e e i
K %9 0 0 0 1 0 2
CLR
0 0 1 1 Q
0 1 0 1 Q
0 1 1 1 1
Inputs Outputs
CLR, J, K, CLK Q
. Modules
Family
Seq Comb
ACT1 2
Others 1 1

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

JKF2D

ACT1

Function
JK Flip-Flop with active high Clear, and active low Clock and K-Input
—J
:
Truth Table
—Cpa
CLR J K CLK Qi1
4@ K *9 1 X X X 0 A2MX
CLR 0 0 0 ! 0
0 0 1 ! Q
0 1 0 ! Q
0 1 1 ! 1
Inputs Outputs
CLR, J, K, CLK Q
) Modules
Family
Seq Comb
ACT1 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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Sequential, JK Flip-Flops

JKF3A

(5 JK Flip-Flop with active low Preset and K-Input
PRE
J
Truth Table
CLK PRE J K CLK Q it
0 X X X 1
OGN 1 0 0 1 0
1 0 1 1 Q
1 1 0 1 Q
1 1 1 1 1
Inputs Outputs
J, K, PRE, CLK Q
. Modules
Family
Seq Comb
ACT 1/40MX 2
54SX 1 1
JKF3B
JK Flip-Flop with active low Preset, Clock and K-Input
4 e "
PRE
—J Q Truth Table
~ PRE J K CLK Qni1
CLK 0 X X X 1
1 0 0 ! 0
G K 1 0 1 L Q
1 1 0 ! Q
1 1 1 ! 1
Inputs Outputs
J, K, PRE, CLK Q
) Modules
Family
Seq Comb
ACT 1/40MX 2
54SX 1 1
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Sequential, JK Flip-Flops

JKF3C

Function
‘ JK Flip-Flop with active high Preset, and active low K-Input
PRE
J Q Truth Table
CLK PRE J K CLK Qnt
1 X X X 1
—O«k 0 0 0 1 0
0 0 1 1 Q
0 1 0 1 Q
0 1 1 1 1
Inputs Outputs
J, K, PRE, CLK Q
. Modules
Family T
Seq Comb
ACT 1/40MX 2

40MX

JKF3D

Function
JK Flip-Flop with active high Preset, and active low Clock and
‘ K-Inputs
PRE Truth Table
J Q PRE J K CLK Qi1
b cLk 1 X X X 1
0 0 0 ! 0
0 0 1 ! Q
Gk 0 1 0 | 10
0 1 1 ! 1
Inputs Outputs
J, K, PRE, CLK Q
. Modules
Family
Seq Comb
ACT 1/40MX 2
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Sequential, JK Flip-Flops

JKF4B

‘ JK Flip-Flop with active high Preset, active low Clear, Clock and
K-Input
PRE
J Q Truth Table
D LK CLR PRE J K CLK Qi
0 0 X X X 0
1 1 X X X 1
QK 1 0 0 0 . 0
CLR
1 0 0 1 ! Q
Q 1 0 1 0 L 1)
1 0 1 1 | 1
0 1 X X X *
Inputs Outputs
CLR, J, K, 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.

JKFPC

‘ JK Flip-Flop with active high Preset, and active low Clear and K- Input
PRE
J I
Q Truth Table
CLK CLR PRE J K CLK Q1
0 0 X X X 0
—( K 1 1 X X X 1
CLR 1 0 0 0 T 0
1 0 0 1 T Q
9 1 0 1 0 1 Q
1 0 1 1 T 1
0 1 X X X *
Inputs Outputs
CLR, J, K, 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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Combinational, AND-OR

MAJ3
Function )
3 Input majority function
A
| Truth TableY
B A B C Y
| X 0 0 0
| | 0 0 X 0
0 X 0 0
< X 1 1 1
1 X 1 1
1 1 X 1
Inputs Outputs
A B,C Y
. Modules
Family
Seq Comb
All 1
MAJ3X
Function
A 2 of 3 function
B
q Truth TableY
] A B C Y
Lo 0 0 0 0
1 0 0 0
0 1 0 0
— 1 1 0 1
0 0 1 0
1 0 1 1
0 1 1 1
1 1 1 0
Inputs Outputs
A B C Y
) Modules
Family
Seq Comb
54SX 1
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Combinational, AND-OR

MAJ3XI

A Functon )
2 of 3 function with active low output
miniy
c
a Truth TableY
B A B C Y
ame Y 0 0 0 1
1 0 0 1
0 1 0 1
— 1 1 0 0
= 0 0 1 1
1 0 1 0
0 1 1 0
1 1 1 1
Inputs Outputs
A B,C Y
. Modules
Family
Seq Comb
54SX 1

MIN3

A Function )
—O 3 input minority function
N,
O Truth TableY
— y A B c Y
X 0 0 1
C 0 0 X 1
o 0 X 0 1
—( X 1 1 0
) 1 X 1 0
1 1 X 0
—0(
Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
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Combinational, AND-OR-INVERT

MIN3X

MIN3XI

Function
A 1 of 3 function
i
C
O Truth TableY
—3 A B C Y
X 0 0 1
; ————
— X 1 1 0
—0O H 1 X 1 0
1 1 X 0
Inputs Outputs
A B,C Y
. Modules
Family
Seq Comb
54SX 1

A Function )
1 of 3 function with active low output
i)
O Truth Table
—d A B C Y
0 0 0 1
1 0 0 0
O 0 1 0 0
—d 1 1 0 1
Lo >_ 0 0 1 0
1 0 1 1
0 1 1 1
1 1 1 1
Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
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Combinational, Multiplexer

MX2
2 to 1 Multiplexer
S
A Truth Table
S Y
Y 0 A
D 1 s
D -
Inputs Outputs
AS,B Y
. Modules
Family
Seq Comb
All 1

act1 JEMX2A

ACT 2/1200XL Function ) .
2 to 1 Multiplexer with active low A-Input

54SX

Truth Table

s v
0 IA

-

Inputs Outputs
A 'S B Y
) Modules
Family
Seq Comb
Al 1
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Combinational, Multiplexer

MX2B

Function ) )
2'to 1 Multiplexer with active low B-Input

Truth Table
S Y
0 A
1 B

Inputs Outputs
A S,B Y
. Modules
Family
Seq Comb
All 1

MX2C

Function ] )
2to 1 Multiplexer with active low Output

S
Truth Table
S Y
O 0 A
1 B
Inputs Outputs
A 'S B Y
) Modules
Family
Seq Comb
All 1
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ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX




Combinational, Multiplexer

MX4
S1 | SO 4 to 1 Multiplexer
00|
DL , Truh Table
D2 st [0 [
0 0 DO
D3 0 i b1
] . 0
Inputs Outputs
DO, SO, S1, D1, D2, D3 \
) Modules
Family
Seq Comb
Al 1
MXC1
ACT 2/1200XL Function . )
_ Carry select multiplexer, used in adders
C
D Y Truth Table
7*2
0 X 0 C
X 0 1 c
S X 1 1 D
Inputs Outputs
S,A,B,C,D Y
) Modules
Family
Seq Comb
ACT 1/40MX 1
Others 2

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

MXT
Function
SOA Multiplexer with separate select lines
DO
D1 Truth Table
— *
2 Y SOB | SOA | St | Y
X 1 0 D1
D3 0 [ x | 1 [ D2
— 1 X 1 D3
S0B S1
Inputs Outputs
DO, D1, D2, D3, SOA, SOB, || Y
S1
. Modules
Family
Seq Comb
ACT 1/40MX 1
Others 2

* A 2 on the symbol implies a 2 logic module delay on all families except ACT 1 and 40MX.

NAND?2
iU ATD
_A Truth Table
X 0 1
Inputs Outputs
AB Y
) Modules
Family
Seq Comb
All 1
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Combinational, NAND

NAND2A

ACT1

2-Input NAND with active low A-Input
Truth Table
% A B Y
Y X 0 1
0 1 0
B 1 X 1
Inputs Outputs
AB Y
. Modules
Family
Seq Comb
Al 1
NAND2B
ACT 2/1200XL Function ) )
_ 2-Input NAND with active low Inputs
A ) Truth Table
! . : :
B
1 X 1
Inputs Outputs
A B Y
) Modules
Family
Seq Comb
Al 1
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Combinational, NAND

NAND3

Function
3-Input NAND
A 2
Truth Table
A B C Y
B X X 0 1
X 0 X 1
0 X X 1
C
1 1 1 0
Inputs Outputs
AB,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.

NAND3A

Function ) )
3-Input NAND with active low A-Input

A O
Truth Table
B A B C Y
X X 0 1
X 0 X 1
C 0 1 1 0
1 X X 1
Inputs Outputs
A B C Y
) Modules
Family
Seq Comb
All 1
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ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

ACT 2/1200XL

ACT 3
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Combinational, NAND

NAND3B

3-Input NAND with active low A- and B-Inputs
4A© Truth Table
v A B C Y
B O X X 0 1
0 0 1 0
X 1 X 1
c 1 X X 1
Inputs Outputs
A B,C Y
. Modules
Family
Seq Comb
All 1

11 WNANDSC

ACT 2/1200XL Function ) )
3-Input NAND with active low Inputs

-d
Truth Table
Y A B C Y
B
20 . - : -
C X 1 X 1
Inputs Outputs
A/B,C Y
) Modules
Family
Seq Comb
Al 1
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Combinational, NAND

NAND4

A |p*

Pt

Function
4-Input NAND
Truth Table

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

Inputs Outputs
A/B,C,D Y
. Modules
Family
Seq Comb
54SX 1
Others 2

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

NAND4A

gz

s

Function

4-Input NAND with active low A-Input

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

Inputs Outputs
A/BCD 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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ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX




Combinational, NAND

NANDAB

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

Truth Table

-Ag
-BJ2 v A
_C |
D |

=X | O XX

X || o|X|X|| @
X[X|—o|X|| O
x| X[ |X ||| O
ROk <

Inputs Outputs
AB,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.

acr1 INAND4C

ACT 2/1200XL Function ) )
4-Input NAND with active low A-, B- and C-Inputs

ACT 3

4AC
3200DX B v Truth Table
40MX C A

42MX D

54SX

|
XX |o|Xx
X[ | X |o|X|| @
X[X|—o|X|| O
XX | X~ |o| O
PPk |ok|| <

Inputs Outputs
AB,CD Y
) Modules
Family
Seq Comb
All 1
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Combinational, NAND

NAND4D
4-Input NAND with active low Inputs
A
- 3200DX
. Trth Table L s2000x
c 0 0 0 0 0
“ X X X L L
D X X 1 X 1
—d X 1 X X ]
1 X X X 1
Inputs Outputs
AB,CD Y
. Modules
Family
Seq Comb
All 1

NANDSB 548X

Function
5-input NAND with active low A- and B-inputs
A
40
B
O Truth Table
A B C D E Y
¢ Y 1 X X X X 1
X 1 X X X 1
D X X 0 X X 1
X X X 0 X 1
E X X X X 0 1
0 0 1 1 1 0
Inputs Outputs
A/B,C,DE Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, NOR

acT 21200x. IINANDSC

Function ) )
5-Input NAND with active low A-, B- and C-Inputs

42MX

4AC
B O Truth Table
<0

£4SX v A B C D E Y
X X X X 0 1
X X X 0 X 1
Db 0 0 0 1 1 0
X X 1 X X 1
E X 1 X X X 1
1 X X X X 1
Inputs Outputs
AB,C,DE Y
) Modules
Family
Seq Comb
Al 1

NOR2
2-Input NOR
A
, Truh Table
A [ 8 TV
B 0 0 1
1 X 0
Inputs Outputs
AB Y
. Modules
Family
Seq Comb
Al 1
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Combinational, NOR

NOR2A ACT 1

2-Input NOR with active low A-Input
A Trth Table
0 X 0
X 1 0
Inputs Outputs
AB Y
. Modules
Family
Seq Comb
All 1

NOR2B

2-Input NOR with active low Inputs

A Truth Table
A

(X | ol @
—|olo] <

X
B 0
1

Inputs Outputs
AB Y

Modules

Seq Comb
All 1

Family
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Combinational, NOR

NOR3

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

Inputs Outputs
A B,C %
) Modules
Family
Seq Comb
Al 1

acr1 JINORSA

ACT 2/1200XL Function . .
3-Input NOR with active low A-Input

Truth Table

2 ° ¢ !
0 X X 0
X X 1 0

Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
Al 1
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Combinational, NOR

NOR3B ACT 1

Function ACT 2/1200XL
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

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

NOR3C

3-Input NOR with active low Inputs

Truth Table
X X 0 0
X 0 X 0
1 1 1 1

Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
All 1
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Combinational, NOR

NOR4

4-Input NOR
A o
B ~2 Truth Table
c 0 0 0 0 1
X X X 1 0
D X X 1 X 0
X 1 X X 0
1 X X X 0
Inputs Outputs
A,B,CD Y
. Modules
Family
Seq Comb
54SX 1
Others 2

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

acr1 NOR4A

ACT 2/1200XL Function . .
_ 4-Input NOR with active low A-Input
Truth Table
0 X X X 0
X X X 1 0
X 1 X X 0
Inputs Outputs
AB,CD Y
. Modules
Family
Seq Comb
Al 1
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Combinational, NOR

NOR4B ACT 1

Function ACT 2/1200XL
4-Input NOR with active low A- and B-Inputs

ACT3

Truth Table 3200DX

40MX

42MX

54SX

XX (X |o|| T

x| x| |o|Xx|| >
= X<|o|Xx|X|| O
X~ |o|Xx|Xx| O
o|lo|r|o|o| <

Inputs Outputs
AB,CD Y
. Modules
Family
Seq Comb
All 1

NORA4C

4-Input NOR with active low A-, B- and C-Inputs

Truth Table
A

X=X (o X| T

X O XX

|| |x<|o| O
o X|X|X| O
olr|loolo| <

Inputs Outputs
A/BCD 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, NOR

NOR4D

ACT1

4-Input NOR with active low Inputs
A 2%
B Truth Table
C A B C D Y
X X X 0 0
D X X 0 X 0
X 0 X X 0
0 X X X 0
1 1 1 1 1
Inputs Outputs
AB,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.
NOR5B
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
Inputs Outputs
A/B,CDE Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, OR-AND

NORS5C
Function ) )
5-Input NOR with active low A-, B- and C-Inputs
Ag
B Truth Table
—C A B c D E Y
C Y 0 X X X X 0
X 0 X X X 0
D | X X 0 X X 0
X X X 1 X 0
E | X X X X 1 0
1 1 1 0 0 1
Inputs Outputs
AB,C,DE Y
. Modules
Family
Seq Comb
All 1
OAl
Function
3 Input OR-AND
A Truth Table
B X X 0 0
Y
0 0 X 0
c X 1 1 1
1 X 1 1
Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
All 1
Macro Library Guide
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Combinational, OR-AND

OAIA

3 Input OR-AND with active low A-Input
A Truth Table
B A B C Y
Y X X 0 0
C 0 X 1 1
1 0 X 0
X 1 1 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
All 1
ACT1 OA1B
ACT 2/1200XL Function ) )
3 Input OR-AND with active low C-Input
ACT3
3200DX Truth Table

A
40MX A
B

42MX Y
c A
54SX

=X |X|o
X|X|—|o| T
ol |ox| O

ok o<

Inputs Outputs
A/B,C Y
) Modules
Family
Seq Comb
Al 1
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Combinational, OR-AND

OAl1C ACT 1

Function ACT 2/1200XL
3 Input OR-AND with active low A- and C-Inputs

ACT3

A

@1 Truth Table 3200DX

B A
Y 40MX

c .

42MX

x|~ |X<|o

oI X|X|| m@
(=1 =]Ke]
Rlo|lo-|| <

54SX

Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
All 1
OA2

Function
2-wide 4-Input OR-AND

A

0
v Truth Table

c A

o)

B C D Y
X X 0 0 0
0 0 X X 0
X 1 h 1 I
X 1 1 X 1
1 X X 1 1
1 X 1 X 1
Inputs Outputs
A/BCD Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND

OA2A

e
2 wide 4-Input OR-AND with active low A-Input
Truth Table
A B C D Y
X X 0 0 0
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
Inputs Outputs
A/B,C,D Y
. Modules
Family
Seq Comb
Al 1
OA3
ACT 2/1200XL Function
4 Input OR-AND
A
o) O, T Tave
C Y X X X 0 0
D 0 0 X X 0
1 X 1 1 1
Inputs Outputs
A/B,CD Y
) Modules
Family
Seq Comb
Al 1
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Combinational, OR-AND

OA3A ACT 1

Function ACT 2/1200XL
4 Input OR-AND with active low C-Input

A Truth Table
A
B
C ~
b

ACT3

3200DX

40MX

42MX

54SX

ok |lo|x|x| O
(X |~ | X o O
ok |o|of| <

Q
=X | X |o|Xx
XX o X|| T

Inputs Outputs
A/B,C,D Y
. Modules
Family
Seq Comb
All 1

OA3B

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

A

@1 Truth Table
A

C ~

b 0|

42MX

= O X|X|X|| T

oX|k|o/x| O

X=X |Oo|X>X
(X[ X |o|| O
R loolkr|o|<

Inputs Outputs
A/BCD Y
) Modules
Family
Seq Comb
All 1
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ACT 2/1200XL

42MX

54SX

ACT 1

ACT 2/1200XL
ACT 3
3200DX
40MX

42MX

54SX

Combinational, OR-AND

OA4
Function
4 Input OR-AND
A
B Truth Table
A B C D Y
C X X X 0 0
Y 0 0 0 X 0
b X X 1 1 1
X 1 X 1 1
1 X X 1 1
Inputs Outputs
A/B,C,D Y
. Modules
Family
Seq Comb
All 1
OA4A
Function
4 Input OR-AND with active low C-Input
A
B Truth Table
A B C D Y
c y X X X 0 0
D X X 0 1 1
1 0 0 1 X 0
X 1 X 1 1
1 X X 1 1
Inputs Outputs
AB,CD Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR-AND

OA5 ACT1

Function ACT 2/1200XL
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

Inputs Outputs
A/B,C,D Y
. Modules
Family
Seq Comb
All 1

OAIL

ACT 3

A Truth Table
40MX

Function
3 Input OR-AND-INVERT

XX

X |o|X| T
=]
ook <

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

OAI2A

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
Y X X 1 0 0
D X X X 1 1
X 1 X 0 0
1 X X 0 0
Inputs Outputs
A,B,CD Y
. Modules
Family
Seq Comb
All 1
OAI3
ACT 2/1200XL Function
4 Input OR-AND-INVERT
A <o
m Truth Table
2
2 - : - :
C Y X X X 0 1
D 0 0 X X 1
1 X 1 1 0
Inputs Outputs
AB,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.
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Combinational, OR

OAI3A ACT 1

Function ACT 2/1200XL
4 Input OR-AND-INVERT with active low C- and D-Inputs

ACT3

A
@1 Truth Table 3200DX
A
c A
D

42MX

40MX
}

54SX

= XX |X|o

XX | X |~ |o|| T
o |Xx|o|X|| O
olX |k |lo|x|| O
ok |k |o|k]| <

Inputs Outputs
AB,C,D Y

Modules

Seq Comb
All 1

Family

OR2

Function ACT 2/1200XL
2-Input OR
ACT3
3200DX
42MX

Truth Table
A

X~ ol @
o <

0
X
1

Inputs Outputs
AB Y

Modules

Seq Comb
All 1

Family
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Combinational, OR

rcr1 JMORZA

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

acr1 JOR2B

ACT 2/1200XL Functon
2-Input OR with active low Inputs
A Truth Table
B X 0 1
1 1 0
Inputs Outputs
AB Y
) Modules
Family
Seq Comb
Al 1
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Combinational, OR

OR3

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

Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
All 1

ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

OR3A

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

Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
All 1
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ACT1

ACT 2/1200XL

40MX

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

Combinational, OR

OR3
Function )
3-Input OR with active low A- and B-Inputs
A Truth Table
A B C Y
B Y X 0 X 1
0 X X 1
1 1 0 0
¢ X X 1 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
All 1

OR3C

Function

3-Input OR with active low Inputs

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

Inputs Outputs
AB,C Y
Combinational, OR
) 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, OR

OR4
Function
4-Input OR
A Truth Table
B A B C D Y
v 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
Inputs Outputs
A/B,C,D Y
. Modules
Family
Seq Comb
All 1

OR4A

Function )
4-Input OR with active low A-Input

A ®
Truth Table
B A B C D Y
) Y 0 X X X 1
¢ 1 0 0 0 0
X X X 1 1
D X X 1 X 1
X 1 X X 1
Inputs Outputs
AB,CD Y
) Modules
Family
Seq Comb
All 1
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Combinational, OR

71 JMOR4B

ERED
Funcion
4-Input OR with active low A- and B-Inputs
3
HRED A i
B Truth Table
C X 0 X X 1
D 1 1 0 0 0
HEDD - X X X 1 1
X X 1 X 1

Inputs Outputs
AB,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.

acT1 JOR4C

ACT 2/1200XL Functon
4-Input OR with active low A-, B- and C-Inputs
Truth Table
X X 0 X 1
0 X X X 1
X X X 1 1

Inputs Outputs
A/B,CD 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.

178



Combinational, OR

OR4D ACT 1

Function ACT 2/1200XL
4-Input OR with active low Inputs

Truth Table
A B c D Y
X X X 0 1
X X 0 X 1
X 0 X X 1
0 X X X 1
1 1 1 1 0

Inputs Outputs
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.

OR5A 54X

Function
5-Input OR with active low A- and B-Inputs
Truth Table

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

Inputs Outputs

A/B,CDE Y

) Modules
Family
Seq Comb
54SX 1
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Combinational, OR

ORSB

5-Input OR with active low A-Input
LS
LS Tiuth Table
c Y : : > : : !
—] X 0 X X X 1
D 0 X X X X 1
— 1 1 0 0 0 0
E X X X X 1 1
— X X X 1 X 1
X X 1 X X 1
Inputs Outputs
AB,C,DE Y
. Modules
Family
Seq Comb
All 1

ORS5C

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

Inputs Outputs

A B,C,DE Y

) Modules
Family
Seq Comb
54SX 1
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Sequential, Toggle Flip Flop

QCLKINT 32000%

Function 42MX
Internal Clock Interface

Truth Table
A Y A Y
0 0
1 1

Inputs Outputs
A Y

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

TF1A

T-Type Flip-Flop with active low Clear
—T Q[ — Truh Table
0 X X 0
— CLK 1 1 1 IQ
CLR 1 0 1 Q
Inputs Outputs
CLR, T, CLK Q
) Modules
Family
Seq Comb
All 1
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vCC

acT21200x. W TELB

T-Type Flip-Flop with active low Clear and Clock
— T Q—
Truth Table
DD CLR T CLK Qns
—CP CLK 0 X X 0
1 1 ! Q
C(I{.)R 1 0 i 5
Inputs Outputs
CLR, T, CLK Q
. Modules
Family
Seq Comb
All 1
vee
ACT 2/1200XL Function
Power
v
Inputs Outputs
Y

NOTE: VCC does not use any module.
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Combinatinal, XOR-AND

XAl ACT 1

Function ACT 2/1200XL
3 Input XOR-AND

ACT3

A Truth Table 3200DX
B A 40MX
Y
c

42MX

54SX

(O |o|X|| @

Xk |~ x| o O
ol |k |o|lo| <

R |Oo|o|X

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

XALA
Function

3 Input XNOR-AND

A Truth Table
: ;
Y

(O |o|X| @

oo o] <

A ==1>3
(XX |of| O

Inputs Outputs
A B C Y
) Modules
Family
Seq Comb
All 1
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Combinational, XNOR-AND

XA1B

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

Truth Table

A
A B C Y
B X X 1 0
Y 0 0 0 0
c A 1 0 0 1
0 1 0 1
1 1 0 0
Inputs Outputs
A B,C Y
. Modules
Family
Seq Comb
54SX 1

XALC

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

A Truth Table
) A
B D
Y
C‘C

== oo X| T

o|lo|lo|o|r| O
R ook |o|f| <

= Ok |o|X

Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
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Combinatorial, XNOR-NAND

XAIL

Function
3 Input XNOR-NAND

A Truth Table
A
e) L
Y
c

oo X|| @

A N EI=le]
R loolk|k|| <

=1t [=1P"

Inputs Outputs
A B,C Y
. Modules
Family
Seq Comb
54SX 1

XAI1A

Function
3 Input XNOR-NAND

A Truth Table
> A
B DO
Y
C

oo X| M@

A N RI=]e]
ol |k ok <

= [=1P"q

Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
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Combinational, XNOR

XNOR2

ACT1

2 Input XNOR
A Truth Table
A B Y
0 0 1
B 0 1 0
1 0 0
1 1 1
Inputs Outputs
ABY Y
) Modules
Family
Seq Comb
Al 1
XNORS3
Function
3 Input XNOR
A Truth Table
A B C Y
0 0 0 1
1 0 0 0
€ 0 1 0 0
1 1 0 1
0 0 1 0
1 0 1 1
0 1 1 1
1 1 1 0
Inputs Outputs
A/B,C Y
) Modules
Family
Seq Comb
54SX 1
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Combinational, XOR-OR

XO1

Function
3 Input XOR-OR

Truth Table

A

=1 =}
= O | X o]

o|X|X|—|o|| O

ol |k |k|o|| <

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

ACT1

ACT 2/1200XL

ACT3

3200DX

40MX

42MX

54SX

XO1A

Function
3 Input XOR-OR

A Truth Table
A B C Y
B 0 0 0 1
¢ Y X X 1 1
0 1 0 0
1 0 0 0
1 1 0 1
Inputs Outputs
AB,C Y
. Modules
Family
Seq Comb
All 1
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Combinational, XOR

XOR2
2 INput XOR
Truth Table
A A B Y
0 0 0
0 1 1
B 1 0 1
1 1 0
Inputs Outputs
AB Y
. Modules
Family
Seq Comb
Al 1
XORS3
Function
3 Input XOR
A Truth Table
A B C Y
0 0 0 0
1 0 0 1
& 0 1 0 1
1 1 0 0
0 0 1 1
1 0 1 0
0 1 1 0
1 1 1 1
Inputs Outputs
AB,C Y
) Modules
Family
Seq Comb
54SX 1
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Combinational, Gate

ZOR3
Function
3 Input function
B
Truth Table
|—C Y A B C Y
0 0 0 1
a 1 0 0 0
0 1 0 0
—O 1 1 0 0
0 0 1 0
1 0 1 0
0 1 1 0
1 1 1 1
Inputs Outputs
A B,C Y
. Modules
Family
Seq Comb
54SX 1
ZORa3I
Function
3 Input function
B
Truth Table
|_C Y A B C Y
0 0 0 0
a 1 0 0 1
0 1 0 1
—O 1 1 0 1
0 0 1 1
1 0 1 1
0 1 1 1
1 1 1 0
Inputs Outputs
A B C Y
. Modules
Family
Seq Comb
54SX 1
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Combinational, Gate
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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 combinational modules to implement a reg-
ister instead of using the dedicated registers in the
array. (See the application note titlddesign
Techniques for RadHard Field Programmable
Gate Arrays)







CC-Module Flip Flops

DF1 CC

Function
D-Tpe Fip o
D 0 Truth Table
CLK | Quu
1 D
— > CLK
Inputs Outputs
D, CLK Q
) Modules
Family
Seq Comb
All 2

DF1A_CC

Funcion

D-Type Flip-Flop with active low Output
42MX

—D N(O— Truth Table _

CLK QNpsy
1 'D

— > CLK
Inputs Outputs
D, CLK ON

. Modules

Family
Seq Comb

All 2
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CC-Module Flip Flops

DF1B_CC

D-Type Flip-Flop with active low Clock

3200

— P O | TuinTabe

CLK | Qpu
! D

—( > CLK
Inputs Outputs
D, CLK Q

. Modules

Family
Seq Comb

Al 2

ACT 2/1200XL DF1C CC

D-Type Flip-Flop with active low Clock and Output
— s o | TunTabe
CLK | QNpy
1 D

—(pcK
Inputs Outputs
D, CLK QN

. Modules

Family
Seq Comb

Al 2

194



CC-Module Flip Flops

DFC1_CC

Function
D-Type Flip-Flop, with active high Clear
—D Q
Truth Table
CLR CLK Qni1
] 1 X 0
CLK 0 1 D
CLR
Inputs Outputs
CLR, D, CLK Q
) Modules
Family
Seq Comb
All 2

DFC1A CC

Function

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

—D
Q Truth Table
CLR CLK Q1
1 X 0
—(> CLK 0 ! D
CLR
Inputs Outputs
CLR, D, CLK Q
) Modules
Family
Seq Comb
All 2
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CC-Module Flip Flops

DFC1B_CC

D-Type Flip-Flop, with active low Clear
Truth Table
CLR CLK Qni1
0 X 0
CLR
Inputs Outputs
CLR, D, CLK Q
. Modules
Family
Seq Comb
Al 2

ACT 2/1200XL DFC1D _CC

ACT3 Function o
D-Type Flip-Flop, with active low Clear and Clock

o
O

3200DX
42MX Truth Table
CLR CLK Qi1
0 X 0
—(C CLK 1 i D
CLR
Inputs Outputs
CLR, Db, CLK Q
) Modules
Family
Seq Comb

Al 2
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CC-Module Flip Flops

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

—— D Q

—E

—— >CLK
Inputs Outputs
D, E, CLK Q

) Modules
Family
Seq Comb

All 2

DFE1B_CC

Truth Table
E CLK Qnu
0 X Q
1 1 D

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

—D Qr— Truth Table
E CLK Qni
—CE 1 X Q
0 1 D
— CLK
Inputs Outputs
D, E, CLK Q
) Modules
Family
Seq Comb
All 2
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CC-Module Flip Flops

DFE1C_CC

Function o
D-Type Flip-Flop, with active low Enable and Clock
— D Ql—— Truth Table
E CLK Qnu
—(E 1 X Q
0 i D
—(> CLK
Inputs Outputs
D, E, CLK Q
) Modules
Family
Seq Comb
Al 2

ACT 2/1200XL DFEA _CC

D-Type Flip-Flop, with Enable, and active low Clock
—D
¢ Truth Table
c E CLK Qni
0 X Q
1 ! D
—( D CLK
Inputs Outputs
D,E, CLK Q
. Modules
Family
Seq Comb
Al 2
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CC-Module Flip Flops

DFM_CC

Function
D-Type Flip-Flop with 2-input Multiplexed Data
—A
B Truth Table
S CLK Qnu
0 1 A
—8 1 1 B
— CLK
Inputs Outputs
A B, S, CLK Q
) Modules
Family
Seq Comb
All 2

DFMA_CC

Function

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

A Truth Table
—|B s CLK Qa1
0 ! A
—F S 1 ! B
—( > CLK
Inputs Outputs
A B,S, CLK Q
. Modules
Family
Seq Comb
All 2
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CC-Module Flip Flops

DFM1B_CC

Function - _ _
D-Type Flip-Flop with 2-input Multiplexed Data, and active low
oupu
— A ANO— Truth Table
— | B S CLK QN
0 1 1A
— S 1 1 'B
—> CLK
Inputs Outputs
A B, S, CLK QN
) Modules
Family
Seq Comb
All 2

act 21200, MEDEMIC CC

D-Type Flip-Flop with 2-input Multiplexed Data, and active low Clock
and O
4 ONO— | TruthTable
— B S CLK QNpsr
0 ! A
—F' S 1 ! 'B
—(pCLK
Inputs Outputs
A B, S, CLK QN
) Modules
Family
Seq Comb
Al 2
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CC-Module Flip Flops

DFP1_CC*

Function

D-Type Flip-Flop with active high Preset

PRE
Truth Table
—D Q— PRE CLK Qnat
1 X 1
0 1 D
— > CLK
Inputs Outputs
D, PRE, CLK Q
. Modules
Family
Seq Comb
All 2

* |dentical to macro DFP1.

DFP1A_CC*

Function

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

PRE
Truth Table
D Q PRE CLK Qnat
1 X 1
0 ! D
—( CLK
Inputs Outputs
D, PRE, CLK Q
) Modules
Family
Seq Comb
All 2

* |dentical to macro DFP1A.
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CC-Module Flip Flops

DFP1B_CC*

g} D-Type Flip-Flop with active low Preset
PRE
Truth Table
D Q PRE CLK Qe
0 X 1
1 1 D
— > CLK
Inputs Outputs
D, PRE, CLK Q
) Modules
Family
Seq Comb
All 2

* |dentical to macro DFP1B.

ACT 2/1200XL DFP1D_CC*

Funciion
D-Type Flip-Flop with active low Preset and Clock
b 0 Truth Table
PRE CLK Qnst
0 X 1
1 ! D
—() CLK
Inputs Outputs
D, PRE, CLK Q
) Modules
Family
Seq Comb
Al 2

* |dentical to macro DFP1D.
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CC-Module Flip Flops

DFPC_CC*

PRE

CLK
CLR

¥

Function
D-Type Flip-Flop with active high Preset, active low Clear, and active
high Clock
Truth Table
CLR PRE CLK Qni1

0 X X 0

1 1 X 1

1 0 ! D

Inputs Outputs
CLR, D, PRE, CLK Q
. Modules
Family
Seq Comb
All 2

* |dentical to DFPC

DFPCA_CC*

PRE

CLK

CLR

¥

Function
D-Type Flip-Flop with active high Preset, active low Clear, and active
low Clock
Truth Table
CLR PRE CLK Quet

0 0 X 0

1 1 X 1

1 0 ! D

0 1 X i

Inputs Outputs
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







RAM Macros

RAM4FA

— RDADS5
—1 RDAD4
— RDAD3
—1 READ2
— RDAD1
—1 RDADO

— WD3
— WD2
—1 WD1
— WDO

—1 WRAD5
— WRAD4
—] WRAD3
—1 WRAD2
—| WRAD1
—1 WRADO

— WEN
— BLKEN
— BLKENS

- >wWCLK

Inputs
RDADS5, RDAD4, RDAD3,
RDAD2, RDAD1, RDADO,
WD3, WD2, WD1, WDO,
WRAD5, WRAD4, WRAD3,
WRAD2, WRAD1, WRADO,
WEN, BLKEN, BLKENS,
WCLK

Outputs
RD3, RD2, RDZ, RDO

Function
64X4 dual-port RAM with falling Write clock and asynchronous
Read
Write Truth Table
WCLK BLKEN WEN Action

1 BLKENS 1 WD written to 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.

Family

Modules

RAM

Al

1
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RAM Macros

RAMAFF

— RDAD5 RD3 |— . . " N
_1| RoAD4 RD2 |— 64X4 dual-port RAM with falling Write clock and falling Read
—{ RDAD3 RD1 — clock
— READ2 RDO |—
— RDAD1
— RDADO
—{_ REN
—Q DRCLK -
Write Truth Table

| wes WCLK | BLKEN WEN Action
— wbD1 1 BLKENS 1 WD written to WDAD
— wbo 0 X X none
—! WRADS 1 X X none
— WRAD4 X IBLKENS X none
— WRAD3 X X 0 none
— WRAD2
— WRAD1 Read Truth Table
| WRADO RCLK REN Action
— WEN ! 1 RDAD contents appear at RD
] gtEEms 0 X RD is unchanged

1 X RD is unchanged
—IOweLk X 0 RD is unchanged

NOTE 1: BLKENS must be driven by a GND or VCC macro.
Inputs Outputs NOTE 2: The use of ACTgen RAM blocks is recommended over
RDADS. RDAD4. RDAD3 RD3 RD2. RD1. RDO direct use of RAM macros because ACTgen includes buffering
RDAD2: RDADlI RDADOz ' ' ' to achieve optimal performance.

REN, RCLK, WD3, WD2,
WD1, WD0, WRADS,
WRAD4, WRAD3, WRAD2,
WRAD1, WRADO, WEN,
BLKEN, BLKENS, WCLK

Modules
RAM
All 1

Family
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RAM Macros

RAM4FR

RDADS5
RDAD4
RDAD3
READ2
RDAD1
RDADO

REN
> RCLK

RD3
RD2
RD1
RDO

WD3
WD2
WD1
WDO0

WRAD5
WRAD4
WRAD3
WRAD2
WRAD1
WRADO

WEN
BLKEN
BLKENS

&

D> weik

Function
64X4 dual-port RAM with falling Write clock and rising Read
clock
Write Truth Table
WCLK BLKEN WEN Action
[ BLKENS 1 WD written to 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

Inputs
RDADS5, RDAD4, RDAD3,
RDAD2, RDAD1, RDADO,
REN, RCLK, WD3, WD2,
WD1, WD0, WRADS,
WRAD4, WRAD3, WRAD2,
WRAD1, WRADO, WEN,
BLKEN, BLKENS, WCLK

Outputs
RD3, RD2, RDZ, RDO

Modules
RAM
All 1

Family

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.
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RAM Macros

RAM4RA

42MX

— RDADS5
— RDAD4
— RDAD3
— READ2
— RDAD1
— RDADO

RD3
RD2
RD1
RDO

— WD3
—1 wbD2
— wD1
— WDO

— WRAD5
— WRAD4
— WRAD3
—] WRAD2
— WRAD1
— WRADO

—1 WEN
— BLKEN
— BLKENS

—]1)WCLK

Inputs

RDADS5, RDAD4, RDAD3, RD3, RD2, RD1, RDO

RDAD2, RDAD1, RDADO,
WD3, WD2, WD1, WDO,
WRAD5, WRAD4, WRAD3,
WRAD2, WRAD1, WRADO,
WEN, BLKEN, BLKENS,

Outputs

WCLK
) Modules
Family
RAM
All 1

Function

64X4 dual-port RAM with rising Write clock and asynchronous
Read

Write Truth Table
WCLK BLKEN WEN Action
1 BLKENS 1 WD written to 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 mactro.

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

RAM4RF

— RDADS
— RDAD4
— RDAD3
— READ2
— RDAD1
— RDADO

—. REN
—Q )RCLK

RD3 |—
RD2 [—
RD1 —
RDO —

WD3
wD2
wD1
WDO

—] WRAD5
— WRAD4
— WRAD3
— WRAD2
— WRAD1
— WRADO

— WEN
— BLKEN
— BLKENS

—]WCLK

Function
64X4 dual-port RAM with rising Write clock and falling Read
clock
Write Truth Table
WCLK BLKEN WEN Action
1 BLKENS 1 WD written to 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

Inputs
RDADS5, RDAD4, RDAD3,
RDAD2, RDAD1, RDADO,
REN, RCLK, WD3, WD2,
WD1, WD0, WRADS,

WRAD1, WRADO, WEN,
BLKEN, BLKENS, WCLK

WRAD4, WRAD3, WRAD2,

Outputs
RD3, RD2, RDZ, RDO

Family

Modules
RAM

Al

1

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

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

achieve optimal performance.
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RAM Macros

RAM4RR

42MX

— RDAD5
— RDAD4
— RDAD3
— READ2
— RDAD1
— RDADO

—1 REN
—1 RCLK

RD3 —
RD2 [—
RD1 —
RDO —

— WD3
— WD2
—1 WD1
— wbDO

— WRADS5
— WRAD4
—] WRAD3
— WRAD2
— WRAD1
— WRADO

— WEN
— BLKEN
— BLKENS

—1WCLK

Inputs
RDADS5, RDAD4, RDAD3,
RDAD2, RDAD1, RDADO,
REN, RCLK, WD3, WD2,
WD1, WDO0, WRADS,
WRAD4, WRAD3, WRAD2,
WRAD1, WRADO, WEN,
BLKEN, BLKENS, WCLK

Outputs
RD3, RD2, RD1, RDO

Function

64X4 dual-port RAM with rising Write clock and rising Read
clock

Write Truth Table
WCLK BLKEN WEN Action
1 BLKENS 1 WD written to 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

RAMSFA

RDAD4
RDAD3
READ2
RDAD1
RDADO

RD7
RD6
RD5
RD4
RD3
RD2
RD1
RDO

wD7
WD6
WD5
WwD4
WD3
WD2
wD1
WDO

WRAD4
WRAD3
WRAD2
WRAD1
WRADO

WEN
BLKEN
BLKENS

4

WCLK

Inputs
RDAD4, RDAD3, RDAD?2,
RDAD1, RDADO, WD7,
WD6, WD5, WD4, WD3,

WRADO, WEN, BLKEN,
BLKENS, WCLK

WD2, WD1, WD0O, WRAD4,
WRAD3, WRAD2, WRAD1,

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

Function
32X8 dual-port RAM with falling Write clock and asynchronous
Read
Write Truth Table
WCLK BLKEN WEN Action

1 BLKENS 1 WD written to 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 mactro.

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

achieve optimal performance.

Family

Modules

RAM

Al

1
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RAM Macros

RAMBSFF

— RDAD4 RD7 |— . . . .
— RDAD3 RD6 [— 32X8 dual-port RAM with falling Write clock and falling Read
— READ2 RD5 [— clock
— RDAD1 RD4 |—
—1 RDADO RD3 |[—
RD2 |—
RD1 [—
RDO [—
—. REN
-0 DRCLK
1 wor Write Truth Table
— wb6 WCLK BLKEN WEN Action
awe l BLKENS 1 WD written to WDAD
— wb3 0 X X none
— WD2
] 1 X X none
1 Woo X IBLKENS X none
X X 0 none
— WRAD4
— WRAD3
T wnans Read Truth Table .
—] WRADL RCLK REN Action
WRADO 1 1 RDAD contents appear at RD
] \QlLi’\‘EN 0 X RD is unchanged
BLKENS 1 X RD is unchanged
X 0 RD is unchanged
- )wCLK
NOTE 1: BLKENS must be driven by a GND or VCC macro.

Inputs Outputs NOTE 2: The use of ACTgen RAM blocks is recommended over
RDAD4, RDAD3, RDAD2, RD7, RD6, RD5, RD4, RD3, direct use of RAM macros because ACTgen includes buffering to

RDAD1 RDADO. REN, RD2. RDL RDO achieve optimal performance.
RCLK, WD3, WD2, WD1,
WDO0, WRAD4, WRAD3,
WRAD2, WRAD1, WRADO,
WEN, BLKEN, BLKENS,

WCLK
. Modules
Family
RAM
All 1
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RAM Macros

RAMSFR

RDAD4
RDAD3
READ2
RDAD1
RDADO

REN
RCLK

RD7
RD6
RD5
RD4
RD3
RD2
RD1
RDO

wD7
WD6
WD5
wD4
WD3
wbD2
WD1
WDO

WRAD4
WRAD3
WRAD2
WRAD1
WRADO

WEN
BLKEN
BLKENS

6

WCLK

Inputs
RDAD4, RDAD3, RDAD?2,
RDAD1, RDADO, REN,
RCLK, WD7, WD6, WD5,
WD4, WD3, WD2, WD1,
WDO0, WRAD4, WRAD3,
WRAD2, WRAD1, WRADO,
WEN, BLKEN, BLKENS,
WCLK

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

Function
32X8 dual-port RAM with falling Write clock and rising Read
clock
Write Truth Table
WCLK BLKEN WEN Action
[ BLKENS 1 WD written to 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.

Family

Modules

RAM

Al

1
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RAM Macros

RAMBRA

42MX

RDAD4
RDAD3
READ2
RDAD1
RDADO

RD7
RD6
RD5
RD4
RD3
RD2
RD1
RDO

wD7
WD6
WD5
WwD4
wD3
wD2
wD1
WwDO

WRAD4
WRAD3
WRAD2
WRAD1
WRADO

WEN
BLKEN
BLKENS

WCLK

Function

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

Write Truth Table

WCLK BLKEN WEN Action

WD written to WDAD

BLKENS
X none

X none

IBLKENS none

Inputs
RDAD4, RDAD3, RDAD2,
RDAD1, RDADO, REN,
RCLK, WD7, WD6, WD5,
WD4, WD3, WD2, WD1,
WDO0, WRAD4, WRAD3,
WRAD2, WRADZ, WRADO,
WEN, BLKEN, BLKENS,
WCLK

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

X|X|—=o|l—
O XXX~

X 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.

Family

Modules

RAM

Al

1
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RAM Macros

RAMSRF

RDAD4
RDAD3
READ2
RDAD1
RDADO

REN
RCLK

ol

RD7
RD6
RD5
RD4
RD3
RD2
RD1
RDO

wWD7
WD6
WD5
WD4
WD3
WD2
wD1
WDO

WRAD4
WRAD3
WRAD2
WRAD1
WRADO

WEN
BLKEN
BLKENS

WCLK

Inputs
RDAD4, RDAD3, RDAD?2,
RDAD1, RDADO, REN,
RCLK, WD7, WD6, WD5,
WD4, WD3, WD2, WD1,
WDO0, WRAD4, WRAD3,
WRAD2, WRAD1, WRADO,
WEN, BLKEN, BLKENS,
WCLK

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

Family

Modules

RAM

Al

1

Function
32X8 dual-port RAM with rising Write clock and falling Read
clock
Write Truth Table
WCLK BLKEN WEN Action
1 BLKENS 1 WD written to 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.
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RAM Macros

RAMBRR

—{ roADs RD7 |— Function
—] RDAD3 RD6 |— 32X8 dual-port RAM with rising Write clock and rising Read
— READ2 RD5 [—
— RDAD1 RD4 |— clock
— RDADO RD3 [—
RD2 [—
RD1 [—
RDO [—
— REN
— P)RCLK
— wo7 Write Truth Table
T e WCLK BLKEN WEN Action
] wgg 1 BLKENS 1 WD written to WDAD
— wo2 0 X X none
— wb1 1 X X none
- wee X IBLKENS X none
— WRAD4 X X 0 none
— WRAD3
— WRAD2 Read Truth Table
2 Wraoo RCLK REN Action
— wen 1 1 RDAD contents appear at RD
—| BLKEN 0 X RD is unchanged
—| BLKENS 1 X RD is unchanged
—{pWcLK X 0 RD is unchanged
[
Inputs Outputs |
RDAD4, RDAD3, RDAD2, RD7, RD6, RD5, RD4, RD3, |
RDAD1, RDADO, REN, RD2, RD1, RDO i

RCLK, WD7, WD6, WD5,
WD4, WD3, WD2, WD1,
WDO0, WRAD4, WRAD3,
WRAD2, WRAD1, WRADO,
WEN, BLKEN, BLKENS,

WCLK
) Modules
Family
RAM
All 1
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I/0 Macros







General Use I/0 Macros

=1[=10]=

Function
Bidirectional Buffer, High Slew (with Hidden Buffer at Y pin)
E Truth Table
D PAD MODE PAD Y
OUTPUT D D
Y INPUT X PAD
Inputs Outputs
D, E, PAD PAD, Y
) Modules
Family
Seq I/0
Al 1

Macro Library Guide
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ACT1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX

Input/Output, General Use

CLKBIBUF

Function
Biderctional with Input Dedicated to routed Clock Network

D E PAD Truth Table
\ D E PAD Y
Y X 0 YA X
X 0 0 0
X 0 1 1
0 1 0 0
1 1 1 1
Inputs Outputs
D, E, PAD PAD,Y NOTE: Refer to Actel's Databook for more Clock Network information.
. Modules
Family
Seq 110
All 1

CLKBUF

Function
Input for Dedicated Routed Clock Network

Truth Table
PAD | Y PAD Y
0 0
1 1
Inputs Outputs NOTE 1: For an internal Clock net, refer to the CLKINT macro.
PAD Y NOTE 2: Refer to Actel's Databook for more Clock Network information.
) Modules
Family
Seq o]
All 1
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Input/Output, General Use

HCLKBUF

Function
Dedicated high-speed S-Module Clock Buffer

Truth Table
PAD PAD Y
0 0
1 1
Inputs Outputs
PAD M NOTE: Refer to Actel’s Databook for more Clock Network information.
. Modules
Family
Seq 110
All 1

INBUF

Function
Input Buffer
Truth Table
_PAD | PAD Y
0 0
1 1
Inputs Outputs
PAD Y
) Modules
Family
Seq I/0
Al 1

Macro Library Guide
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ACT 3

548X

ACT 1

ACT 2/1200XL

ACT 3

3200DX

40MX

42MX

54SX




Input/Output, General Use

OUTBUF
Output Buffer, High Slew

b PAD Truth gable —
T
0 0
-

Inputs Outputs
D PAD
Modules
Family Seq 110
All 1

acr1 I RIBUEE

ACT 2/1200XL Function
CT 2/1200 Tristate Output, High Slew

ACT3
3200DX Truth Table
AOMX D PAD E PAD
0 Z
42MX 1 D

54SX

m

Inputs Outputs ’ )
DE PAD NOTE: Refer to Actel's Databook for internal
' tristate implementation using multiplexers.
Modules
Family Seq 110
All 1
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ACT 2/XL/DX/42MX I/O Macros

BBDLHS
Function
Bidirectional with Input Latch and Output Latch
HIGH SLEW
D E PAD
—1D Q1
Truth Table
GOUT | G MODE E | GOUT| GIN PAD Q
1 0 1 PAD, 1 Qn1
L OUTPUT 1 1 0 D D
D Qz%Q 0 X 1 X Qn1
N INPUT 0 X 0 X PAD
GN_dg
Inputs Outputs
D, E, GOUT, GIN, PAD PAD, Q
) Modules
Family
Seq I/0
Al 1

Macro Library Guide
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ACT 2/1200XL

Input/Output, ACT 2/XL/DX/42MX

BBH

Function

Bidirectional Buffer, High Slew

HIGH SLEW
Truth Table
D PAD MODE E PAD Y
OUTPUT 1 D D
Y INPUT 0 X PAD
Inputs Outputs
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 221.

IBDL

3200DX
42MX

Function

Input Buffer with Input Latch, with active low Clock

P S >—o Q Truth Table
G Q
1 Qn-
G n-1
-6 0 PAD
Inputs Outputs
G, PAD Q
) Modules
Family
Seq o]
All 1
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Input/Output, ACT 2/XL/DX/42MX

ACT 2/1200XL

Input Register
PAD
% D D Q o) Truth Table
CLK Q

CLK CLK 1 PAD
Inputs Outputs
PAD, CLK Q

. Modules

Family
Seq 110

All 1 1

Function 3200DX
Input register with active Low output
42MX

Truth Table
PR  QNO—oN ck | on
1 IPAD
CLK CLK
Inputs Outputs
PAD, CLK ON
) Modules
Family
Seq I/0
All 1 1
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Input/Output, ACT 2/XL/DX/42MX

OBDLHS

HIGH SLEW Output Buffer with Output Latch, High Slew
D PAD
D Q Truth Table
G PAD
0 PAD,.1
G 1 D
—G
Inputs Outputs
D,G PAD
) Modules
Family
Seq o]
All 1

OBH

Output Buffer, High Slew
HIGH SLEW
Truth Table
D PAD D PAD
0 0
1 1
Inputs Outputs
D PAD
) Modules
Family
Seq 110
All 1

NOTE: For new designs, instead of OBHS we recommend that you use OUTBUF on page 224.
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Input/Output, ACT 2/XL/DX/42MX

ORH

Function ) 3200DX
Output Register, High Slew
42MX

Truth Table
D—pD o [P0 CLK | PAD,,

1 D
CLK — > CLK
Inputs Outputs
D, CLK PAD
. Modules
Family
Seq 110
All 1 1

ORIH

Function 3200DX
Inverted Output Register, High Slew
42MX

D—p N O—X|PAD  |TuhTable
CLK | PADp,

CLK —|>CLK ! D

Inputs Outputs
D, CLK PAD
) Modules
Family
Seq I/0
All 1 1
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Input/Output, ACT 2/XL/DX/42MX

ORITH

ACT 2/1200XL

Inverted Output Register, Tristate Enable, High Slew
HIGH SLEW Truth Table
o —Ip 0 S PAD E CLK | PAD,,;
0 X Z
1 1 'D
CLk —|> CLK
Inputs Outputs
D, E, CLK PAD
. Modules
Family
Seq 110
All 1 1

act21200x. I ORTH

Output Register, Tristate Enable, High Slew
HIGH SLEW
£ Truth Table
PAD
D —D Q E CLK PAD 141
0 X z
I 1 1 D
Inputs Outputs
D, E, CLK PAD
) Modules
Family
Seq o]
All 1 1
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Input/Output, ACT 2/XL/DX/42MX

QCLKBUF
I

Function 42MX
Input for Dedicated Routed Clock Network

PAD Y
Inputs Outputs
PAD Y
. Modules
Family
Seq 110
All 1

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.

TBDLHS

Function
Tristate Output with Latch, High Slew
HIGH SLEW
D E PAD Truth Table
D Q E G PAD
0 X Z
G | G 1 1 D
1 0 PAD,.,
Inputs Outputs
D,E, G PAD
Modules
Family Seq )
All 1

Macro Library Guide
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Input/Output, ACT 2/XL/DX/42MX

TBHS

Function
Tristate Output, High Slew
HIGH SLEW Truth Table
D E PAD E PAD
0 z
1 D
Inputs Outputs ’ )
DE PAD NOTE: Refer to Actel's Databook for internal
' tristate implementation using multiplexers.
Modules
Family Seq 110
All 1

NOTE: For new designs, instead of TBHS we recommend that you use TRIBUFF on page 224.
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ACT 3 I/0 Macros

BBHSA

Function
Bidirectional buffer with AND gate, High Slew
E
HIGH SLEW Truth Table
D PAD MODE E | DE | PAD Y
1 1 D D
OUTPUT 1 0 ) 0
Y 0 1 X PAD
IDE INPUT 0 0 X 0
Inputs Outputs
D, E, IDE, PAD PAD, Y
Modules
Family Seq )
ACT 3 1
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Input/Output, ACT 3

BBLSA

Function
Bidirectional buffer with AND gate, Low Slew
E
LOW SLEW Truth Table
D PAD MODE | E | IDE | PAD Y
1 1 D D
OUTPUT 1 0 D 0
Y 0 1 X PAD
IDE INPUT 0 0 X 0
Inputs Outputs
D, E, IDE, PAD PAD, Y
Modules
Family Seq 110
ACT 3 1

BBUFTH

Function
Bidirectional Buffer, Tristate Enable, High Slew
HIGH SLEW
Truth Table
E
D PAD MODE E PAD Y
‘ OUTPUT 1 D D
INPUT 0 X PAD
Y
Inputs Outputs
D, E, PAD PAD,Y
Modules
Family Seq 110
ACT 3 1
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Input/Output, ACT 3

BBUFTL

BIECTH

Function
Bidirectional Buffer, Tristate Enable, Low Slew
LOW SLEW
E Truth Table
D PAD MODE E PAD Y
OUTPUT 1 D D
Y INPUT 0 X PAD
Inputs Outputs
D, E, PAD PAD,Y
Modules
Family Seq 110
ACT 3 1

Function
Bidirectional Input Register with Clear, Input Data Enable, Tristate Enable,
D y\g HIGH SLEW X - High Slew
|
Truth Table
D Q L Q MODE E |IOPCL | IDE |CLK | PAD Q
1 0 X X D 0
IDE
=] I0e output | 1 1 0 | 1 D D
Gk Meik 1 1 1 1 D Qn1
CLR 0 0 X X X 0
% ) INPUT 0 1 0 i X PAD
I0PCL 0 1 1 1 X Qnt
Inputs Outputs
D, E, IDE, CLK, IOPCL, PAD, Q
PAD
Modules
Family Seq )
ACT 3 1
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Input/Output, ACT 3

BIECTL

Function
Bidirectional Input Register with Clear, Input Data Enable, Tristate Enable, Low
b !\E LOW SLEW X o0 Slew
V
Truth Table
b 0 L Q MODE E |IOPCL | IDE | CLK | PAD Q
1 0 X X D 0
IDE
=) IbE OUTPUT 1 1 0 1 D D
CK ek 1 1 1|1 D | om
LR 0 0 X | X X 0
E D) INPUT 0 1 0o | 1 X | PAD
10PCL 0 1 1 1 X Qn1
Inputs Outputs
D, E, IDE, CLK, IOPCL, PAD, Q
PAD
Modules
Family Seq 110
ACT 3 1

BIEPTH

Function
Bidirectional Input Register with Clear, Input Data Enable, Tristate Enable,
D {EHIGH SLEW High Slew
S
‘ Truth Table
——p Q 9 MODE E |IOPCL | IDE | CLK | PAD Q
1 0 X X D 1
IDE
@
ourur | L | L Ot D b
CK_beik 1 1 1 1 D Qui
PRE 0 0 X X X 1
F ) INPUT 0 1 0 1 X PAD
I0PCL 0 1 1 1 X Q1
Inputs Outputs
D, E, IDE, CLK, IOPCL, PAD, Q
PAD
Modules
Family Seq 110
ACT 3 1
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Input/Output, ACT 3

BIEPTL

Function
Bidirectional Input Register with Clear, Input Data Enable, Tristate Enable, Low
D &LOW SLEW Slew
oo
Truth Table
— D Q - Q MODE E |IOPCL | IDE |CLK | PAD Q
1 0 X X D 1
IDE
= IDE
ourpur | L | 1 |0 |1 D P
CLK_ Nek 1 1 1 i D Qn-1
PRE 0 0 X X X 1
E D) INPUT | O 1 0o |t X | PAD
IOPCL 0 1 1 1 X Qn1
Inputs Outputs
D, E, IDE, CLK, IOPCL, PAD, Q
PAD
Modules
Family Seq 110
ACT 3 1

BRECTH

Function
HIGH SLEW Bidirectional Output Register, with Clear, Output Data Enable, Tristate Enable,
£ High Slew
D PAD
D Q
OB~ ooe Truth Table
CLK MODE E IOPCL | ODE | CLK PAD Y
cLK 1 0 X X 0 0
UR outpPuT | 1 1 1 t |PADpg| Ynq
I0PCL 1 1 0 1 D D
v o INPUT 0 X X X X PAD
N
Inputs Outputs
CLK, D, ODE, IOPCL, E, PAD, Q
PAD
Modules
Family Seq II0
ACT 3 1
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Input/Output, ACT 3

BRECTL

Function . .
LOW SLEW Bidirectional Output Register, with Clear, Output Data Enable, Tristate Enable,
. Low Slew
D b o PAD
ODE
—(Jope Truth Table
MODE E IOPCL | ODE | CLK | PAD Y
SR Bk
1 0 X X 0 0
GR outpuT | 1 1 1 t |[PADpy| Ypi
1OPCL 1 1 0 1 D D
INPUT 0 X X X X PAD
Y ]
N
Inputs Outputs
CLK, D, ODE, IOPCL, E, PAD, Y
PAD
Modules
Family Seq 10
ACT 3 1

BREPTH

Function
HIGH SLEW Bidirectional Output Register, with Preset, Output Data Enable, Tristate
E Enable, High Slew
<P
Truth Table
MODE E IOPCL | ODE CLK PAD Y
1 0 X X 1 1
output | 1 1 1 1 |PADpg| Yo
1 1 0 1 D D
INPUT 0 X X X X PAD

Inputs Outputs
CLK, D, ODE, IOPCL, E, PAD, Y
PAD

Modules
Family Seq 10
ACT 3 1
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Input/Output, ACT 3

BREPTL
Function
LOW SLEW Bidirectional Output Register, with Preset, Output Data Enable, Tristate
b E PAD Enable, Low Slew
D Q
ODE
—CjoDE Truth Table
CK Mok MODE E IOPCL | ODE | CLK PAD Y
PRE 1 0 X X 1 1
opeL S) ouTPUT | 1 1 1 T |PADp1| Yha
o 1 1 0 1 D D
Y INPUT 0 X X X X PAD
N
Inputs Outputs
CLK, D, ODE, IOPCL, E, PAD,.Y
PAD
Modules
Family Seq 110
ACT 3 1
DECETH
Function
EHIGH SLEW Bidirectional Double Registered, with Clear, Input Data Enable, Tristate
D g PAD Enable, High Slew, Output Data Enable
OBE obE
CLK
R Truth Table
MODE E |IOPCL | ODE | IDE | CLK | PAD Q
5 0 o) 1 0 X X X 0
IDE IDE OUTPUT 1 1 0 0 T PAD
CLK
CIR 1 1 1 | 1 | 1t |PADhg| Quq
Jopcl 7|
OPEL 0 0 | X | X | X 0
Inputs Outputs 0 1 X 1 T Qs
D, E, ODE, CLK, IDE, PAD, Q
IOPCL, PAD
Modules
Family Seq )
ACT 3 1
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Input/Output, ACT 3

DECETL
Function
ELOW SLEW Bidirectional Double Registered, with Clear, Input Data Enable, Tristate
D1 Q BAD Enable, Low Slew, Output Data Enabl
) , Output Data Enable
ODE Hope
CLK
e Truth Table
(B MODE E |IOPCL | ODE | IDE | CLK | PAD Q
5 B o 1 0 X X X 0
IDE DE OUTPUT 1 1 0 0 T PAD
o 1 1 1| 1| 1 |PADna| Quq
10PCL I 0 0 X X X 0
Inputs Outputs 0 1 X 1 1 0
D, E, ODE, CLK, IDE, PAD, Q n-
IOPCL, PAD
Modules
Family Seq 110
ACT 3 1
DEPETH
HIGH SLEW Function
E Bidirectional Double Registered, with Preset, Input Data Enable, Tristate
D—1p Q Enable, High Slew, Output Data Enable
ODE jope
o Truth Table
f MODE E |IOPCL | ODE | IDE | CLK | PAD Q
b 9 0 1 0 X X X 1 1
IDE OUTPUT 1 1 0 0 1 PAD
CLK
PRE 1 1 1] 1 | 1t |PADn1| Quq
M 0 0 X X X X 1
Inputs Outputs 0 1 X 1 1 X Qus
D, E, ODE, CLK, IDE, PAD, Q
IOPCL, PAD
Modules
Family Seq 110
ACT 3 1
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Input/Output, ACT 3

DEPETL
LOW SLEW Function . ) .
e Bidirectional Double Registered, with Preset, Input Data Enable, Tristate
D D Q PAD Enable, Low Slew, Output Data Enable
ODE jope
CLgRE Truth Table
(2 MODE E |IOPCL | ODE | IDE | CLK | PAD Q
ﬁ 1 0 X X X 1
b Q 2 1 T [0 0|1 PAD
IDE| ~pg OUTPUT
CLK 1 1 1 1 1 |PADp1| Quq
PRE
loPCL 0 0 X X X 1
Inputs OUtpUtS 0 1 X 1 1 Qn-l
D, E, ODE, CLK, IDE, PAD, Q
IOPCL, PAD
Modules
Family Seq 110
ACT 3 1
FECTH
Function
HIGH SLEW Output Register with feedback, Clear, Output Data Enable, Tristate Enable,
b E PAD High Slew
D Q [T
ol
EO ODE Truth Table
CLK oK E |IOPCL |ODE |CLK | Y PAD
CLR 1 0 X X 0
I0PCL 1 1 0 ! D D
v = 1 1 1 X | Yo | Yna
~ 0 0 X X 0 YA
0 1 0 1 D z
Inputs Outputs 0 1 1 X | Ypa VA
D, E, ODE, CLK, IOPCL, PAD, Y
PAD
Modules
Family Seq )
ACT 3 1
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Input/Output, ACT 3

FECTL

Function
LOW SLEW Output Register with feedback, Clear, Output Data Enable, Tristate Enable,
b E PAD Low Slew
D Q [T
ol
b ODE Truth Table
CLK oLk E |IOPCL |ODE |CLK | Y PAD
CLR 1 0 X X 0
IoPcL 1 1 0|t | D D
v A 1 1 1 X | Yp1 | Yna
~J 0 0 X | X ] o Z
0 1 0 1 D z
Inputs Outputs 0 1 1 X | Ypa z
D, E, ODE, CLK, IOPCL, PAD, Y
PAD
Modules
Family Seq 110
ACT 3 1

FEPTH

Function
HIGH SLEW Output Register with feedback, Preset, Output Data Enable, Tristate Enable,
D E PAD High Slew
D Q
ODE
—Jope Truth Table
Gk CLK E |IOPCL |ODE |CLK | Y PAD
PRE 1 0 X X 1
IoPCL 1 1 0 t D D
Y ] 1 1 1 X | Yp1 | Yna
N 0 0 | x| x| 1] z
0 1 0 1 D z
Inputs Outputs 0 1 1 X | Ypa z
D, E, ODE, CLK, IOPCL, PAD,Y
PAD
Modules
Family Seq 110
ACT 3 1
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Input/Output, ACT 3

FEPTL

Function
LOW SLEW Output Register with feedback, Preset, Output Data Enable, Tristate Enable,
o E PAD Low Slew
D Q M
o]
> ODE Truth Table
CLK . E |IOPCL |ODE |CLK | Y PAD
PRE 1 0 X X 1 1
IOPCL 1 1 0 f D D
v A 1 1 1 X | Yo1| Ypu
~ 0 0 X X 1 YA
0 1 0 1 D z
Inputs Outputs 0 1 1 X | Yna VA
D, E, ODE, CLK, IOPCL, PAD,Y
PAD
Modules
Family Seq 110
ACT 3 1
FECTMH
Function
Output Register with Muxed Feedback, with Clear, Output Data Enable,
HIGH SLEW Tristate Enable, High Slew
E
D b 0 PAD
OPE~ ooE Truth Table
CLK Mok MODE E |IOPCL| ODE | CLK | PAD | M Y
T 1] o [ x [ x| o [X
OouTPUT | 1 1 0 1 D X D
LSB
1 1 1 t | PADpa| X | Yo
MSB
0 1 0 1 X 0 D
INPUT 1 PAD
Inputs Outputs 0 X X X !
BAII:E) 3DE’ CLK, IOPCL, PAD,Y NOTE: When M =0, LSB is selected. When M =1, MSB is selected.
Modules
Family Seq II0
ACT 3 1
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Input/Output, ACT 3

FECTML

Function ) )
Output Register with Muxed Feedback, with Clear, Output Data Enable,

LOW SLEW Tristate Enable, Low Slew
E PAD
Truth Table
MODE E |IOPCL | ODE | CLK | PAD | M Y
1 0 X X 0 X 0
ouTPUT | 1 1 0 1 D X D
1] 1 1 t |PADng| X | Yy
0 1 0 1 X 0 D
INPUT i BAD
Inputs Outputs 0 X X X !
EAE) OMDE’ CLK, I0PCL, PAD.Y NOTE: When M =0, LSB is selected. When M =1, MSB is selected.
Modules
Family Seq 10
ACT 3 1
FEPTMH
Function
HIGH SLEW Output Register with Muxed Feedback, with Preset, Output Data Enable,
D 5 o E PAD Tristate Enable, High Slew
ODE
A Truth Table
e MODE | E [IOPCL [ ODE | CLK | PAD [M [ Y
I0PCL 1 0 X X 1 X
i LsB outpuT | 1 | 1 0 t D | x| D
Y
Ms8 1] 1 1 t |PADna| X | Yo
0 1 0 1 X 0 D
INPUT i BAD
Inputs Outputs 0 X X X !
EAE EDE‘ CLK, I0PCL, PAD,Y NOTE: When M =0, LSB is selected. When M =1, MSB is selected.
Modules
Family Seq /0
ACT 3 1
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Input/Output, ACT 3

FEPTML

Function
LOW SLEW Output Register with Muxed Feedback, with Preset, Output Data Enable,
o £ %PAD Tristate Enable, Low Slew
Truth Table
MODE E |IOPCL | ODE | CLK | PAD | M Y
1 0 X X 1 X 1
OouTPUT | 1 1 0 T D X D
1 1 1 1 [PADhy| X | Y4
INPUT 0 L 0 ! X 0 D
0 1 X X X 1 PAD
Inputs Outputs
BAIIIE), aDE’ CLK, I0PCL, PAD, Y NOTE: When M =0, LSB is selected. When M =1, MSB is selected.
Modules
Family Seq 110
ACT 3 1

IBUF

Function
Input Buffer
Truth Table
PAD { > Y PAD Y
0 0
1 1

Inputs Outputs
PAD Y
Modules
Family Seq )
ACT 3 1
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Input/Output, ACT 3

IOCLKBUF

Function
Dedicated 1/0 Module Clock Buffer
Truth Table
PAD Y PAD Y
0 0
1 1
Inputs Outputs
PAD Y NOTE: Refer to Actel's Databook for more Clock Network information.
Modules
Family Seq 110
ACT 3 1

IOPCLBUF

Function
Dedicated 1/0 Preset Clear Buffer
Truth Table
_PAD | Y PAD Y
0 0
1 1
Inputs Outputs
PAD Y NOTE: Refer to Actel's Databook for more Clock Network information.
Modules
Family Seq 110
ACT 3 1
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Input/Output, ACT 3

IREC
Function
Input Register, with Clear, Input Data Enable
"G g
IDE IDE Truth Table
IOPCL IDE CLK Q
CLK n+l
CLK 0 X X 0
CLR 1 1 X 0
I0PCL 1 0 1 PAD
Inputs Outputs
PAD, IDE, CLK, IOPCL Q
Modules
Family Seq 110
ACT 3 1
IREP
Function
Input Register, with Preset, Input Data Enable
PAD D Q
IDE—O IDE Truth Table
IOPCL IDE CLK
CLK LK Qn
PRE 0 X X 1
1 1 X Q
IOPCL 9 1 0 1 PAD
Inputs Outputs
PAD, IDE, CLK, IOPCL Q
Modules
Family Seq )
ACT 3 1
Macro Library Guide
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Input/Output, ACT 3

OBUFTH

Function

Output Buffer, Tristate Enable, High Slew

HIGH SLEW Truth Table
E D E PAD
X 0 Z
D PAD
— 0 1 0
1 1 1
Inputs Outputs
DE PAD
- Modules
Family Seq o
ACT 3 1
OBUFTL
Function
Output Buffer, Tristate Enable, Low Slew
LOW SLEW
E Truth Table
D PAD D E PAD
X 0 Z
0 1 0
1 1 1
Inputs Outputs
DE PAD
Modules
Family Seq 0
ACT 3 1
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Input/Output, ACT 3

ORECTH

Function
Output Register, with Clear, Output Data Enable, Tristate Enable, High Slew
HIGH SLEW
E
Db Q PAD |7t Table
%ODE I0PCL E ODE CLK PAD
CLK Mok 0 1 X X 0
CLR X 0 X X A
1 1 0 1 D
IOPCL
Inputs Outputs
D, ODE, CLK, IOPCL, E PAD
Modules
Family Seq 110
ACT 3 1

ORECTL

Function
Output Register, with Clear, Output Data Enable, Tristate Enable, Low Slew
LOW SLEW
E
(E;T D Q W Truth Table
4%ODE I0PCL E ODE CLK PAD
CLK ok 0 1 X X 0
CLR X 0 X X YA
1 1 0 1 D
I0PCL
Inputs Outputs
D, E, ODE, CLK, IOPCL PAD
Modules
Family Seq )
ACT 3 1
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Input/Output, ACT 3

OREPTH

Function ) ) )
Output Register, with Preset, Output Data Enable, Tristate Enable, High Slew

HIGH SLEW
E PAD
Truth Table
IOPCL E ODE CLK PAD
0 1 X X 1
X 0 X X Z
1 1 0 1 D

Inputs Outputs
D, E, ODE, CLK, IOPCL PAD
Modules
Family Seq 110
ACT 3 1

OREPTL

Function
Output Register, with Preset, Output Data Enable, Tristate Enable, Low Slew
LOW SLEW
D &E E ﬂ PAD
oD D Q Truth Table
4ECODE IOPCL E ODE CLK PAD
CLK b ek 0 1 X X 1
i3 T
IoPCL 0 :
Inputs Outputs
D, E, ODE, CLK, IOPCL PAD
Modules
Family Seq 110
ACT 3 1
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