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PREFACE

Since its founding in 1966, American Microsystems, Inc., headquartered in Pocatello, Idaho, has been the architect of the
custom MOS/VLSI industry. Today, the company supports a continuum of Application Specific IC (ASIC) solutions includ-
ing E2 programmable logic, gate array, standard cell, and cell-based custom integrated circuits, with a goal of providing
users with the design approach which best meets specific requirements of their application.

AMI believes that getting the optimum ASIC solution requires more than just an ASIC vendor--it requires a partner with a
full range of ASIC alternatives, focused yet flexible design approaches and an eye toward innovation in a rapidly evolving
field. Since the best design for your system may require a combination of programmable logic devices, gate arrays, stan-
dard cell designs or cell-based custom circuits, your success rests in selecting a vendor with a full spectrum of ASIC
design alternatives as well as design methods that are both flexible and customer-controlled.

With its continuum of ASIC products and design options, AMI Semiconductors can offer you tailored, low-cost solutions
to your ASIC needs--no matter how sophisticated or varied. And, we do it without sacrificing quality, reliability or innova-
tion. Company-wide implementation of Statistical Process Control (SPC) to build quality into AMI’s semiconductor prod-
ucts is just one example of how our products, design expertise and systems have evolved as your ASIC needs have
changed and matured.

At AMI Semiconductors we are firmly committed to the philosophy that one- or two-product ASIC vendors with rigid
design rules cannot provide the optimum solution. They offer a product, a design process--to which customers must
adapt. At AMI, it’s the other way around. We offer a variety of ASIC products and design interface flexibility. AMI offers
solutions.

This data book provides you with the important information you need to design with AMI GDX series gate arrays. The
GDX series is fabricated in a 1.0-micron, oxide-isolated, isoplaner silicon-gate CMOS technology. Members of the GDX
series can be used to implement logic circuits as large as 120,000 usable gates.

Included in this data book are Design Information, ASIC Standard functions, our basic MSI and 7400 functions, and
megacell functions.

For design software, complete technical data,or for application assistance or training, contact your local AMI sales office
(see listing at back of data book).
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Name Size Description Symbol Page
AA21 2 2-input AND gate 3-1

A Q
o -
AR21
A
A :D& a
AA21
AA22 2 2-input AND gate 3-2
:q° )e
B
AA22
A
B @o- Q
AA22
AA31 2 3-input AND gate A 3-3
=D
c
AA31
A
B @o— Q
c
AA31
AA32 3 3-input AND gate A 3-4
)
c
AA32
A
B §2>o— Q
c
AA32
AA41 3 4-input AND gate 3-5
=l
AA41
E D
AA41
AA42 3 4-input AND gate 3-6
Q
AA42
Q
AA42
EN21 3 Exclusive NOR. 3-71
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EO21 3 Exclusive OR. 3-73

=
S
=
[}
=
]
]
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NA21 1 2-input NAND gate A 3-157
g e
B
NA21
A
s=g o
NA21
NA22 2 2-input NAND gate 3-158
o
NA22
A
5 =g >
NA22
NA31 2 3-input NAND gate A 3-159
i e
c
NA31
A
S Pa
c
NA31
NA32 3 3-input NAND gate A 3-160
i e
c
NA32
A
>
c
NA32
NA41 2 4-input NAND gate 3-161
Q
NA41
Q
NA41
NA42 4 4-input NAND gate 3-162
Q
NA42
Q
NA42
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NA51 5-input NAND gate . 3-163
El
T T NASst
g a
NA51
NA52 5-input NAND gate —5 3-164
El
T NAs2
g %} o
NAS52
NA61 6-input NAND gate 3-165
NA61
=
NA61
NA81 8-input NAND gate 3-166
Q
E NAs1
EPS
§ NAS1
NO21 2-Input NOR buiffer. 3-167
g‘ :Do— Q
NO21
sl )
NO21
NO22 2-Input NOR buffer. 3-168
8 aQ
NO31 3-Input NOR buffer. 3-169

[}

Oow>» QWX

W >
> z z
[e] @]
@%? xﬁjmi
o)

[+}

NO31
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NO32 3 3-Input NOR buffer. 3-170
A
B Q
C =
NO32 28
A =
B Q =]
Cc o
NO32
NO41 2 4-Input NOR buffer. 3-171

NO42 4 4-Input NOR buffer. 3-172

o> oom>
Z
o
6:
(o]

NO51 3 5-Input NOR buffer. 3-173

NO52 5 5-Input NOR buffer. 3-174

OR21 2 2-Input OR buffer. 3-203

OR22 2 2-Input OR buffer. 3-204



1.0Em CMOS

AMILscaiconsuctors ate Array

April, 1992 ASIC Standard Selection Guide
OR31 2 3-Input OR buffer. A 3-205
B Q
c
OR31
A
B Q
c
OR31
OR32 3 3-Input OR buffer. A 3-206
B Q
c
OR32
A
B Q
c
OR32
OR41 3 4-Input OR buffer. 3-207
Ela
OR41
Ela
OR41
OR42 3 4-Input OR buffer. 3-208
Eiba
OR42
Eilbe
Complex Gates
Name Size Description Symbol Page
AN11 2 2x2-input AND into 2-input NOR. 3-7

oo w >

z

; £
[}

AN31 2 2-input AND into 3-input NOR. 3-8

o0 @™ >
[+]

AU11 7 One bit full adder. 3-9
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ON11 2 2x2-input OR into 2-input NAND. 3-201
A ON11
a £
c 235
D K ad
ON31 2 2-input OR into 3-input NAND. 3-202

Inverting Drivers

Name Size Description Symbol Page
INV1 1 inverter 3-87
INV2 1 “ A Q 3-88
INV3 2 “ INV1 3-89
INV4 2 “ 3-90
INV5 3 “ 3-91

INV6 3 - A 4 >-a 3-92

Internal 3-State Drivers

Name Size Description Symbol Page

ITA1 2 Internal TS buffer, non-inverting. 3-126

ITA2 4 Internal TS buffer, non-inverting. EN 3-128
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ITB1 2 Internal TS buffer, inverting. EN 3-129
B1
EN
D
BI
ITB2 4 Internal TS buffer, inverting. EN 3-131
B2
EN
TB2
ITD1 2 Internal TS buffer, inverting. € 3-132
o
mD1
E
-
D1
ITD2 4 Internal TS buffer, inverting. e 3-133
E mn2
TD2
ITE1 1 Internal TS buffer, inverting. N 3-134
A% ON
ITEY
E
A %— ON
ITE1
Glock Drivers ”
Name Size Description Symbol Page
ID2 2 Non-inverting clock driver. 3-84
e
ID2
A —<{>o— Q
ID2
1ID4 3 Non-inverting clock driver. 3-85
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1ID6 4 Non-inverting clock driver. 3-86
A —-ﬁ— Q
D6 s .,
=
[T 1
o3
A —({ >0— Q =s
Muxes and Decoders e
Name Size Description Symbol Page
DC24 8 2:4 Line Decoder. DC24 3-14
._.lg |
QBp-
Qp-
—S1 Qip-
—is0 Qop-
DC38 18 3:8 Line Decoder. 3-16
MX21 3 2:1 Digital Multiplexer. 3-151
MX41 8 4:1 Digital Multiplexer. MX41 3-153
51
S0
MX81 16 8:1 Digital Multiplexer. 3-155
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Name Size Description Symbol Page
DF081 6 D-type F/F without set and reset. 3-18
—1D Q—
—C
DF081
Qp-
DF091 7 D-type F/F with active low set. 3-20
—bS o
~%roe
Qp-
DFOA1 7 D-type F/F with active low reset. 3-22
—D Q—
] %Fom_
5 9P~
?
DFOB1 8 D-type F/F with active low set and reset. 3-24
—1ID s Ql—
_%Foal
" 9P
N
DF101 8 D-type F/F with active low set. 3-26
Buffered. 4
b sl a—
1% 01
| Qp-
DF111 8 D-type F/F with active low reset, 3-28
Buffered. _Ip ‘ a—
~%ri1 1a
&l °p-
Y

10
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DF121 10 D-type F/F with active low set 3-30
and reset. Buffered. o
—p 5‘ o—
—%r+ 1
m| op-
?
DFA81 5 D-type F/F without set and reset. 3-32
Equivalent to DF081 with lower gate count. P
%FA81_
Qp-
DFA91 6 D-type F/F with active low set. 3-34
Equivalent to DF091 with lower gate count. &
—iD § Ql—
%FA91_
Qp—
DFAA1 6 D-type F/F with active low reset. 3-36
Equivalent to DFOA1 with lower gate count. 1o a—
%FAAl
5 9p-
?
DFAB1 7 D-type F/F with active low set and reset. 3-38
Equivalent to DFOB1 with lower gate count. s
—iD Q—
%FABl
8 9P
?
DFBO1 7 D-type F/F with active low set. Buffered. 3-41
Equivalent to DF101 with lower gate count. 4
—IpS| g
1% 1
Q

1

=
=
=
[
L
-4
7

Guides
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DFB11 D-type F/F with active low reset. Buffered. 3-42
Equivalent to DF111 with lower gate count. —ip | a—
% 1
ﬁl Qp-
Y
DFB21 D-type F/F with active low set and reset. 4 3-44
Buffered. Equivalent to DF121 with lower 5
gate count. —P | a—
% 1
ﬁl Qp-
?
DL531 D-type latch without set or reset. 3-46
—p Q—
ABsar
ap-
DL541 D-type latch with active low reset. 3-48
_9 Ql—
Bisar
5 op-
(l)
DL551 D-type latch with active low set. 3-50
o
—pS a
4 Busst B
Qp-
DL561 D-type latch with active low set and reset. (]’ 3-52
_[1 s Q—
I%use 1
R Qp—
o
DL641 D-type latch with active low reset. Buffered. 3-55
—D Q—
9 %L64 1
7 @
?

12
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DL651 5 D-type latch with active low set. Buffered. 3-57
o
—2°| o g
by gs
[% 5%
DL661 6 D-type latch with active low set and reset. é 3-59
Buffered =
—P S |a—
—G
DL661
R |Q o—
T
DLA41 4 D-type latch with active low reset. 3-62
Equivalent to DL541 with lower gate count. —1b aq—
Brast
& 9P~
?
DLB41 5 D-type latch with active low reset. Buffered. 3-63
Equivalent to DL641 with lower gate count. —o | a—
“IBLear
ﬁl Qp-
?
DLZ01 4 D-type latch without set or reset and a 3-65
dual-enable tri-state output. |
] 2 E EQ_
9Bzl
—
DLZ11 5 D-type latch with active low reset, and a 3-68
dual-enable tri-state output. | J)
] DE EQ_
—BztP—
—
R
b

13



A'Mll.Semioonductors

1.0

GMOS
ate Array

April, 1992 ASIC Standard Selection Guide
JK091 10 JK-type F/F with active low set. 3-135
4
148 o—
-] %Kom
— Qp-
JKOA1 10 JK-type F/F with active low reset. 3-137
—J Q—
ﬁxom_
R 9P
v
JKOB1 13 JK-type F/F with active low set and reset. 3-139
g
— S Ql—
] §K081_
& 9p-
(2]
JKA91 9 JK-type F/F with active low set. 3-141
Equivalent to JK091 with lower gate count. ol
148 o —
] &KAQL
— Qp-
JKAA1 9 JK-type F/F with active low reset. 3-143
Equivalent to JKOA1 with lower gate count. 4y a—
] §m1
g Q
9
JKAB1 10 JK-type F/F with active low set and reset. 3-145
Equivalent to JKOB1 with lower gate count. g
—J
:§KAB1_ r
F p-
JKBB1 13 JK-type F/F with active low set and reset, N 3-147
and buffered output. Q
1y S |Q_._
—c
_|Rxes8t
" | Qp-
¥
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JKCB1 11 JK-type F/F with active low set and reset, A 3-149
and buffered output. Equivalent to JKBB1 S
with lower gate count. —é | Q—
__|@xest
" |o o
9
SC121 16 Sync. counter, ripple carry with sci21 3-218
active low set and reset. 5
<R
—qcr cop-
Qap-
SC801 15 Sync. counter, async. load, ripple carry. 3-221
SC801
PL
[
ap-
SC921 19 Sync. counter, async. load, ripple carry, Ssce21 3-224
with active low set and reset. N
| i
¢ T
CO—
=
SCA21 12 Sync. counter, ripple carry with active low set 3-227
and reset. Equivalent to SC121 with lower §°A21
gate count. R
) r
-gci c_gt
ap-

=
=]
=
3
2
D
v
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Special Cells

Name Size Description Symbol Page
BLO2 7 Tri-state bus latch. 3-1
BLO2
QDOo1X1 0 3.58 MHz (1 MHz - 10 MHz) crystal oscillator. 3-215
QDO1Xt1
AN
BH>o>o—
QDO03X1 0 20 MHz (10 MHz -32 MHz) crystal oscillator. 3-216
QDo3X1
e B e
EH >
QD11X1 0 32 KHz (1 KHz - 1 MHz) crystal oscillator, 3-217
with Schmitt-trigger. QD11X1
‘il ETD I E SI:JD P‘
B> e ot
PORA 0 Power-on-reset circuit for 5 volt operation. 3-209

PORB 0 Power-on-reset circuit for 3 volt operation. 3-210

RESET

c
l PORB

16
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Name Size Description Symbol Page g .,
-— 0
1BO1X1 0 CMOS input buffer. 3-75 25
1Bo1X1 w
EEREG
CMOS
IBO3X1 0 CMOS input buffer with Pull-Up. 3-76
1B03X1
B>
CMOS
1BO5X1 0 CMOS input buffer with Pull-Down. 3-77

1BO5X1
Al PIN q
A PAD
MOS <V

Cl

IBO7X1 0 TTL input buffer. 3-78
1B0O7X1
_HA o E O_
TTL
1B0O9X1 0 TTL input buffer with Pull-Up. 3-79
1BO9X1
RG>
TTL
1BOBX1 0 TTL input buffer with Pull-down. 3-80

IBODX1 0 CMOS Schmitt Trigger input buffer. 3-81

17
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1B30X1 0 TTL Schmitt Trigger input buffer. 3-83
1B30X1
PR
TTL
Output Pad Cells
Name Size Description Symbol Page
OB01X1 0 TTL output buffer, 1ma. 3-175
0Bo1X1
PR
TTL
OB01X2 0 TTL output buffer, 2ma. 3-176
0BO1X2
Pl
TTL
0OB01X3 0 TTL output buffer, 4ma. 3-177
0B01X3
PR
TTL
0B01X5 0 TTL ouput buffer, 8ma. 3-178
0B01X5
P>l
TTL
0OB03X1 0 CMOS output buffer, 1ma. 3-179
OB0O3X1
P>l
CMOS
0OB03X2 0 CMOS output buffer, 2ma. 3-180

0B03X2

CMOS

A PN [a]
N PAD
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0OB03X3 0 CMOS output buffer, 4ma. 3-181
0BO3X3
PAD 5 E
CMOS g fg
7]
OB03X5 0 CMOS output buffer,8ma. 3-182
0OB03X5
P
CMOS

0BO06X1 0 CMOS p-channel, open drain, 3-183
inverting output buffer, 1ma. OBOGX1
PAD
CMOS
0OB06X2 0 CMOS p-channel, open drain, 3-184
inverting output buffer, 2ma. 0BOGX2

A PIN Q|
1 PAD

CMOS

0OB06X3 0 CMOS p-channel, open drain, 3-185
inverting output buffer, 4ma. 08B06X3

A PN |a
PAD B

CMOS

0OB07X1 0 TTL n-channel open drain output buffer, 1ma. 3-186

0B07X1

A PIN Q
PAD I~

V
TTL

0B07X2 0 TTL n-channel open drain output buffer, 2ma. 3-187

0BO7X2

A PN |of
PAD

<V
TTL

19
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0OB07X3

TTL n-channel open drain output
buffer, 4ma.

A PN 1a|
PAD

V

0B07X3

TIL

3-188

0OB09X1

CMOS 3-state output buffer, 1ma.

EN

_A

0B09X1

PIN Q
PAD

CMOS

3-189

0OB09X2

CMOS 3-state output buffer, 2ma.

EN

_A

0B09X2

PIN |a
PAD

CMOS

3-190

0OB09X3

CMOS 3-state output buffer, 4ma.

EN

0B09X3

A PN jaf
B PAD

CMOsS

3-191

0OB15X1

TTL 3-state output buffer, 1ma.

EN

_A

OB15X1

PIN |q
PAD

3-192

OB15X2

TTL 3-state output buffer, 2ma.

3-193

OB15X3

TTL 3-state output buffer, 4ma.

20
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OB81X5 0 TTL output buffer, 8ma, with 3-195
controlled slew rate output. oBeTE
RN A
TTL
0OB83X5 0 CMOS output buffer, 8ma, with 3-196
controlled slew rate output. 0B83X5
T or
CMOS
0OB86X5 0 CMOS inverting open drain p- 3-197
channel output buffer, 8ma, with 0B86X5
controlled slew rate output. - A D Q
] PAD B
CMOS
OB87X5 0 TTL open drain n-channel output 3-198
buffer, 8ma, with controlled slew 08B7X5
rate output. _L% al
TTL
0OB89X5 0 CMOS Tri-state output buffer, 8ma, 3-199
with controlled slew rate output. _LEN OBBIXS
PR
CMOS
OB95X5 0 TTL Tri-state output buffer, 8ma, 3-200

with controlled slew rate output.

21

=
S
=
[T}
=
[-3
]

Guides




1.0um GMOS
AMIK seciconcuctors ate Array

April, 1992 ASIC Standard Selection Guide
Input/Output Pad Cells

Name Size Description Symbol Page

1001X1 0 TTL I/O buffer, ima. 3-93
__|EN 1001X1
ERE T ESNn
] 4 E TTL

1001X2 0 TTL I/O buffer, 2ma. 3-94
_|en 1001X2
BEE
<Ml T

1001X3 0 TTL I/O buffer, 4ma. 3-95
_|EN 1001X3
EEEEN
_ 4 E -

1003X1 0 CMOS I/0O buffer, 1ma. 3-97
__|EN 1003X1
ERETIEds

B CMOS

1003X2 0 CMOS 1/O buffer, 2ma. 3-98
_|en 1003X2
RETEy
N < H CMOS

1003X3 0 CMOS /O buffer, 4ma. 3-99
_|eN 1003X3
"ii‘-: >. f:i?o o
7] 4 E CMOS

103CX1 0 CMOS 1/0O buffer with Pull-down, 1ma. . 3-101
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103CX2 0 CMOS I/O buffer with Pull-down, 2ma. 3-102

Guides

=
S
=
[~}
=
@
(]

103CX3 0 CMOS /0 buffer with Pull-down, 4ma. 3-103

103FX1 0 TTL I/O buffer with Pull-down, 1ma. 3-104

I0O3FX2 0 TTL I/O buffer with Pull-down, 2ma. 3-105

I03FX3 0 TTL /O buffer with Pull-down, 4ma. 3-106

1041X1 0 TTL /O buffer w/ pull-up, 1ma. 3-107

1041X2 0 TTL I/O buffer w/ pull-up, 2ma. 3-108

23
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1041X3 TTL /O buffer w/ pull-up, 4ma. 3-109
1042X1 CMOS I/0 buffer w/ pull-up, 1Tma. 3-111
1042X1
PIN [0
PAD
P
P cwmos
1042X2 CMOS /0 buffer w/ pull-up, 2ma. 3-112
1042X3 CMOS /0 buffer w/ pull-up, 4ma. 3-113
1042X3
PIN IO_
PAD
P
O] cmos
1051X1 CMOS /O buffer w/ Schmitt 3-115
Trigger input, 1ma.
1051X2 CMGOS 1/0 buffer w/ Schmitt 3-116
Trigger input, 2ma.
1051X3 CMOS /O bufter w/ Schmitt 3-117

Trigger input, 4ma.

24




I.BEm CMOS

AlMl-Semieondudors a‘e Anav
T
April, 1992 ASIC Standard Selection Guide
1081X5 0 TTL I/O Tri-state buffer, 8ma, 3-119
with controlled slew rate output. EN 1081X5
1a SR PN |IO] =
2 £g
—+&-<Hal =35
TTL S
(7]
1083X5 0 CMOS /O Tri-state buffer, 8ma, 3-120
with controlled slew rate output. _|en 1083x5
Q
Ry
] < E CMOS
I0BCX5 0 CMOS /O Tri-state buffer with Pull-down, 3-121
and controlled slew rate output, 8ma.
IOBFX5 0 TTL /O Tri-state buffer with Pull-down, 3-122
and controlled slew rate output, 8ma.
10C1X5 0 TTL I/O Tri-state buffer with Pull-up, 3-123
and controlled slew rate output, 8ma.
10C2X5 0 CMOS /O Tri-state buffer with Pull-up, 3-124
and controlled slew rate output, 8ma.
I0D1X5 0 CMOS /O Tri-state buffer with Schmitt-trigger, 3-125

and controlled slew rate output, 8ma.

25
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7400 SERIES TTL FUNCTIONAL INDEX

Function Page g g
Simple Gates 28.29 22
Complex Gates 30-31

Non-Inverting and Inverting Drivers 31-32

Internal Tri-State Drivers 32-39

Latches 39-42

Memory e 42

D FIODS o . 42-49

ROOIS S oo . 49-56

Binary Counters ... ... .. 56-59

Up/Down Counters .. 59-62
Miscellaneous Counters . 63-64

Multiplexers 64-69

Decoders 69-72

Adders 72-74

ALU 74

Comparators 74-75

Priority Encoders 76

ParityDetectors ... ... ... .. ... 76-77

Clock Prescalers . . 77

27



1.0um GMOS
AMI seuiconsuciors ate Array

April, 1992 7400 Series TTL Selection Guide
Simple Gates

Name Size Description Symbol

74LS00 1 2 Input NAND ]

v

74LS02 1 2 Input NOR D*
74L.S08 2 2 Input AND -—j_
74LS10 2 3 Input NAND :}
74LS11 2 3 Input AND :jj"
741513 2 4 Input NAND ;’j}
741520 2 5 Input NAND o
D=
74LS21 3 4 Input AND :}
741524 1 2 Input NAND .—}
74LS25 4 4 Input NOR with Strobe ?_

28
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Name Size Description Symbol

74LS27 2 3 Input NOR DO“
Sw
58
S5
[T -

74L830 6 8 Input NAND 7] @

741532 2 2 Input OR D

7415133 10 13 Input NAND .

74LS260 3 5-input NOR gate i

29
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Complex Gates
Name Size Description Symbol
74LS51 10 And-or-invert gates o—f1a

e

+—{1D

o 1E

o—{1F Ride)

o—{2A 2Y0e

—28

—{2C

o—{2D
74LS51A 2 And-Or-Invert gate

[ R A A

74LS51B 5 2 Wide 3 Input And-Or-Invert Gate

RREREREN

74L.S54 10 4 Wide And-Or-Invert Gate

ERETELEIL:
Q@

74L.S55 7 2 Wide 4 Input And-Or-Invert Gate

ISAEEEEL

30
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Name Size Description Symbol
741564 11 4-2-3-2 Input And-Or-Invert Gate L_:A
—iB
—cC
o—{D
—E o
—F —o
—iG
—lH
jaly
,0— K
74L.S86 3 2 Input Exclusive OR

y

Non-inverting And Inverting Drivers

Name Size Description Symbol
74LS04 1 Inverter >
74LS14 1 Inverter >
741828 1 2 Input NOR Buffer D
74LS37 1 2 Input NAND Buffer — >
74LS40 2 4 Input NAND Buffer — >

o

31
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Name Size Description Symbol

7415805 5 2 Input NOR Driver D__

7415808 4 2 Input AND Driver - >

74LS1000 5 2 Input NAND Driver L >

74LS1004 3 Inverting Driver >

74L.S1034 4 Driver >

Internal Tri-State Drivers

Name Size Description Symbol

7418125 4 Bus Buffer w/3-state Output ._}_'
74LS125A 4 Bus Buffers With 3-State Outputs ._i_
74L.S126 3 Bus Buffer w/3-state Output ._?_‘
74LS126A 3 Bus Buffers With 3-State Outputs ,_}__
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Name Size Description Symbol
74L.S226 94 4 Bit Parallel Latched Bus Transceiver w/3-State o st
Outputs =
At
o—{ A2 Bl o
o—{A3 B2 Lo
o—{ A4 B3| o
o—{ GAB B4 o
o— GBA
% ocaB
._‘ OCBA
74L.S240 18 Octal Buffers and Line Drivers w/inverted 3-State oAt 1 e
Outputs e ::; g
o— A4 o Y4 Do
b
74LS241 26 Octal Buffers and Line Drivers w/3-State Outputs and o1 1 |o
Complementary Gates e e
o—{1a4 1Y4 |-
o— 2A1 2Y1 o
o 2A2 2Y2 o
o—{2A3 2Y3 o
o—2a4 Ql g Ml
|
74LS242 18 Quadruple Bus Transceiver w/Inverted Outputs o] ar B |
e =l
o—{ A4 B4 |
33
7l
74L.5243 26 Quadruple Bus Transceiver 1A 18l
—2A o
a s
o—4A @ 4Bf—o
17
74LS244 26 Octal Buffers and Line Drivers w/3-State Outputs oAt v |
e vl
o—{A4 o, Y4 o
7

=
S
=
[~
-]
[
)
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Name Size Description Symbol

7418245 54 Octal Bus Transceiver w/3-State Outputs oAt Bt [
— A2 B2 o
—{A3 B3 —o
— M B4 |o
o—{ AS BS o
o— A8 B6 -
o— A7 87 |—o
A8 nE:I o, B3 |

l

74LS340 18 Octal Buffers and Line Drivers w/Inverted 3-State o

o—{ 1A1 o
Outputs e ﬁ _°

—{1A3 w3 [
o 1A4 “iva o
—{1e -
s EF
°o— 2A3 3
—j2as T
G

74L.S344 26 Octal Buffers and Line Drivers w/3-State Outputs
o— 1A1 v1 [
o— 1A2 :V; o
o—{1A3 w3 o
o ﬁ 1v4 [
16
’—1 2a1 2vt [°
o 2A2 2v2 —*
o] 20 o o
—2A 2ve [
26

74LS365 21 Hex Bus Drivers w/3-State Outputs
o— Al vi
o A2 —o
— AL va °
ot ns v |
o AB Ye o
a1
ez
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Name Size Description Symbol
74LS365A 34 Hex bus drivers w/3-state outputs

1A 1v

2A

3A 3y
4A 4y
5a 5y
6A (34

ITrrid

trrrte

=
[~
=
[}
2
[-53
"]

Guides

741.S366 15 Hex Bus Drivers w/3-State Inverted Outputs

At Y

ITTTT]

T1TTTTITy
R[2[z% 28R

Al Y1

741.S366A 28 Hex bus drivers w/3-state outputs

I
s

%%

3
4
Ys

1111
R

G
() _a
‘<
3

7418367 20 Hex Bus Drivers w/3-State Outputs

2 gnz
TTT]

11

ey

IBEAREEE
R2ge|tsss

35



1.0um CMOS
AM senicmsucor ate Array

April, 1992 7400 Series TTL Selection Guide
Name Size Description Symbol
74LS367A 22 Hex bus drivers w/3-state outputs 1A wp

—{2A 2y
—{3A 3Y o
o—{4A 4Y|—o
o—{5A 5Y}—o
o—6A Yo
GI 8I
TY
741.S368 14 Hex Bus Drivers w/3-State inverted Outputs
—{1A ‘__V —o
o—2A 2Y o
o vy
*— G1 —
o—{sa Y Lo
o—ga oy
=
74LS368A 16 Hex bus drivers w/3-state outputs o]1a Yo
O gl
o—4A Rije
54 SYOe
o— 6A _sY
GI 8! P‘
be
74L.S540 19 Octal Buffers and Line Drivers w/3-State Inverted oAt 1 e
— A2 _y2
Outputs e - g
o— A Y4 Do
o—{As Y5 Do
o A8 _Y6 Do
—{ A7 Y7 Do
—% 3 g| Y8 Do
7Y

36



1.0&[“1 CMOS

AMIL scniconsuctors ate Array

April, 1992 7400 Series TTL Selection Guide
Name Size Description Symbol
74L.S541 27 Octal Buffers and Line Drivers w/3-State Outputs o—|at vt o
— A2 Y2 |—o
— A3 Y3 |—o .g g
—{ At (79 N E; =
*—{AS Y5 —o -1
o— A6 Y6 |—o 8 o
— A7 Y7 |—o
o—{A8 5‘ 3I Y8 |—o
74L.S544 92 Octal Registered Bus Transceiver w/3-State Inverted o—{a0_ T®o
Outputs —AL B
-~ A2 B2[—°
—{as_ =
—m T
o AS st
o— A7 e
o— OEBA OEAB [—°
*— CEBA CEAB [—©
| LEBA LEAB[®
74L.S640 38 Octal Bus Transceiver w/3-State Inverting Outputs — At Bt |
o— A2 B2 |-
o—{ A3 B3 [—e
— M B4 o
*— AS BS —o
o—{ AS B6 |—o
o— A7 B7 |—
o—{A8 £ o 88 Lo
74L.S643 52 Octal bus transceivers o] ar 81 |-
o— A2 B2 o
o— A3 83 |—o
e -
o—{ A8 86 | o
A7 B7 |
A8 U' B8 |—o

*—DIR
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Name Size Description Symbol
741.S645 54 Octal Bus Transceiver w/3-State Outputs o a1 Bt [
o— A2 B2 |
o—{A3 B3 o
o— AL B4 o
o— AS BS o
o—{ AS 86 |—o
o—{ A7 B7 |—o
o— A8 £ o 88 |«
I
74L.S646 189 Octal Bus Transceiver and Register w/3-State o—fat Bt
Outputs e o
o— A4 B4l
o—> CAB
o—>CBA
o— AS BS|—o
o— A8 BS|—o
o— A7 B7}—o
o— A8 B8
£933
17l
74LS648 173 Octal Bus Transceiver and Register w/3-State on s
Inverted Outputs e con |y
o—SAB SBA | o
o— Al Bl |—o
— A2 B2 (o
A3 B3 [
o— A4 B4 ©
A5 BS [
o—{ A6 B [
o— A7 87 °
o— A8 B8 ©
74L.S651 169 Octal Bus Transceiver and Register w/3-State o -
Outputs ons oo

SAB

IARRESRREENS

AR E
g3gaeg B2 88
TTTITTTTTT]
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Name Size Description Symbol
7415652 185 Octal Bus Transceiver and Register w/3-State o o
Inverted Outputs e s |y Sw
o—{GAB GBA o ‘3 g
o—f At Bl |—o % g
o—{ A2 B —o «»
o—{ A3 B3 [
o— A4 B4 [
o—{AS B
o—|AS 86
o— A7 87 |—°
o—{ A8 B8 [
Name Size Description Symbol
74LS75 22 4 Bit Bistable Latch 10
o—1D 1,000
{20 20—
20000
l
74LS77 8 4-bit Bistable Latch. oo 10—
*— 20 \ 20 —o

74LS116 44 Dual 4 Bit Latches w/Clear _
o— 1C1
o—lice
o—{1D1 101 f—o
o—{1D2 1Q2 o
+—{1D3 103 —o
o—1D4 108 o
o—1CL
N
*— 2c2
*— 201 201 o
o— 202 202 o
*—{2D3 2Q3 o
*o—{2D4 204 o
*ecL
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74LS256 74 Dual 4-bit addressable latch oAl
QlA|l—o
o—{DA Q2A|—o
QAo
QOB o
+—{ DB QiB}—o
Q28—
« Q38—
Szgw
71l
74L.S259 65 8 Bit Addressable Latch o 0
o— Qo |»
o—: ol Lo
Ql o
QAo
+—D Q4o
Q5| o
o ; Q6 |
— Q7 |o
CcL
7418279 12 Quad SN, RN latches —{1R
o—{1_81 10}
o—{1_82
—2R 20—
—28
—{3R
o—3.81 30t
{382
{4 R 4o
o—{4S
74LS279A 3 SN-RN Latch —1|s
._E Q t—o
74L.S279B 4 SN1-SN2-RN Latch U o
—1s2 O}—o
*—r
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Name Size Description Symbol
74L.S363 50 8-bit octal transparent latch with 3-state outputs o{1D 10}
o 2D 20l -
{30 30}
o—{ 4D 4l
°o— 5D 50—
o— 6D 6Q—o
*—{ 7D 7Q1—o
o— 80 z 80—
o8
I7
74L.S373 42 Octal D Latch w/3-State Outputs oot o]
o—{ D2 Q21—
o—{D3 Q3o
o—{D4 Q4}—o
o— D5 Q51—
o— D6 Q06—
D7 Q7f—
o—{D8 2z Q8o
o8
[7
7418375 22 4 Bit Bistable Latch 10|
1000
1D 20—
o—{20 20|00
o—{ 3D Qo
o—{ 4D 3000
Qo
S e
Il
741L.S533 61 8-bit latches w/inverting outputs o Yol
o—{_D1 Y-
~—_ Y2{ o
o—_D3 Y3l
o—{_D4 Y4l o
o—{_DS Y5t—o
o—_D6 Y6|—o
o—{_D7 2 Yo
8 o
Q]
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Name Size Description Symbol

74L.S573 42 Octal D Latch w/3-State Outputs
o—{1D 10 (o
o— 20 20 °
o— 3D 30 °
o— 4D @
o—{ 50 50 [—o
o— 6D e [°
*—{ 7D 70
*— 8D 8a
o—oc
e

Memory

Name Size Description Symbol

74LS670 129 4-by-4 Register Files w/3-State Outputs o1 ot |-
o— D2 Q2 |-
+—{D3 Q3 |—e
o— D4 Q4 |—o

552z
eyl 1Tl

Flip Flops

Name Size Description Symbol
74LS73 13 J-K Flip Flop w/clear —1s

42
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Name Size Description Symbol
74LS73A 11 Dual JK flip-flop w/cir 1l ol
—Cp o g
L=
oIk & 0 33
‘;f 73
741874 9 D Positive Edge Trig Flip Flop w/Preset and Clear 1
*—D [ * Q Fo
°*—jcK
o_—-o
E
l
74L.S74A 7 Dual D flip-flop positive-edge triggered w/pre and cir X
o—{D 5 Q (o
o—b CLK
g
be
74LS76 13 J-K Flip Flop w/Preset and Clear &
—iJ E| Q |-
o(P_CLK
o—{K g 0 De
7
74LS76A 11 J-K Flip Flop w/Preset and Clear &
o—{J E( Q o
o(P_CLK
—K L Oe
be
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Name Size Description Symbol
74LS78 13 J-K Flip Flop w/Preset and Clear L
—Ty ' g al—
ok
—x [ 5 oo
74LS107 13 J-K Flip Flop w/Clear —y ol
ol
o—K l é o_—o
74LS107A 11 J-K Flip-Flop With Clear —1s o}
o—(p CLK
—k F aD—
74L.S109 13 J-K Positive Edge Trig Flip Flop w/Preset and Clear
—tJ I € ot—o
o—JCK
—Jk l;—',' Qf—
74LS109A 11 J-K Positive Edge Triggered Flip-Flop With Preset l’
And Clear .
—ly §| ol
o——1> CLK
gk § o
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Name Size Description Symbol

74LS112 13 J-K Flip Flop w/Preset and Clear I
— g of— é 8
o—|CK § E
—1K [ g Qt—o

74LS112A 11 J-K Negative Edge Triggered Flip-Flops with Preset (L

And Clear M

o—J ‘,‘_I Qft—o
—Cpow

74L.5113 12 J-K Flip Flop w/Preset I

s Tg o]—

e

PR P SN
74LS113A 10 J-K Negative Edge Triggered Flip-Flops With Preset (L

o— & o|—

o—c>w<|

ek b
74LS114 13 J-K Flip Flop w/Preset and Clear I

s Tg o]—
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Name Size Description Symbol
74LS114A 21 Dual J-K Negative Edge Triggered Flip-Flops with ot othe
Preset, Clear, and Common Clock “
o Qt De
(P> CLK
o—{J2 Q2
e L _020e
EI 6l EI
7Y%
74LS174 46 Hex D Flip Flops w/Clear oot ot}
o—{ D2 02|—¢
o—{ D3 Q3f—o
o CLK Q4—o
o—{ D4 Q5o
o—{ D5 S Q6o
o—{ D6 ol sc
by
74LS175 35 Quadruple D Flip Flops w/Clear 10}
{10 _;: 2
{20 2000
o—> CLK
°o— 3D Qo
o—{4D _30[0e
4o
4000
3 sc
b
74LS273 60 Octal D Positive Edge Trig Flip Flop w/Clear o1
°*— }-’
e ol
o—{ 4D Qo
o— 5D 4o
o— 6D 50—
o— 7D 6Q}—o
*— 8D 70—
o—D CLK « 8o
b4
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Name Size Description Symbol
7418276 13 J-KN Flip Flop w/Preset and Clear I

o—J IEQ-——O

Guides

° CK

=
(=]
=
[
2
@
»

._K}

o——CLR

74L.S374 59 Octal D Positive Edge Trig Flip Flop w/3-State oot
Outputs e e
o—{D4 Q3
o—{ D5 Q4o
o—{ D6 Q5
D7 Q6o
o— D8 Q71—
o—b CLK o8l
8(
be
74LS376 12 J-KN Positive Edge Trig Flip Flop w/Clear ols ol
o—1]cK
74L8377 54 Octal D Flip Flop w/Enable

jrrereeey
wBJdB85885
B3885885
TTTTTTT
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Name Size Description Symbol
7418378 42 Hex D Flip Flop w/Enable
o— 1D 10
*—20 20 |
*— 30 oY and
o— 4D «
*—sp so °
e o
ex
e
7418379 34 Quad D Flip Flop w/Enable w0 10
_10
—2D 20 2
2000
o—>CLK
*—{30 Qo
30
o—{4D 4Qp—o
A
o,
b
74L.S574 59 Octal D Positive Edge Trig Flip Flops w/3-State _
Outputs :{ py f: :
*— 2D 20 [—*
*— 30 30
4D w
o—{ SO sq
o—{ 6D e [°
—{70 720
*—{8D 8
7418576 59 Octal D Positive Edge Trig Flip Flops w/3-State —
Inverted Outputs - =
+—{3D ; —e
o—{ 4D ? —o
{50 =3
6D &
+— 7D ; —o
o—{ 80 oy o
+—{CLK
oo
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Name Size Description Symbol
7418577 68 Octal D Positive Edge Trig Flip Flops w/3-State o L.
Inverted Outputs and Synchronous Clear Tew =
oJor 0 b
1D 4w |-
{30 e
*~ 4 ? o
*—{ 50 —
*—{6D s
D
*— 8D
Name Size Description Symbol
74LS91 46 8 Bit Shift Register
—{A QHl—o
B
oD CLK _QH[De
741894 42 4 Bit Presettable Shift Register w/Dual Source o—{PEr
o|PE2
+—{CLR
*—{CLK
o—SER
o—{P1A
o—{P2A ab | o
o—{P2B
+—{PIC
—{P2C
+—{PID
+—{P2D
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Name Size Description Symbol

74LS95 37 4 Bit Right-shift Left-shift Register w/Synchronous

Load o MoDE

o—{SER
o—A Al o
{8 QB | o
{C Qac o
oD [o1: ) BN
o— CK1
o—{CK2

74LS95B 45 4-bit parallel-access shift register oA oal-
a1 pot il
—D QDf—o
:] :ODE
o> CK R
o(>CK L

74L.S96 50 5 Bit Presettable Shift Register oA oAl
—{B QBl—o
o CLK
o—st
*—C QaCi—o
D abl—
oE 1 QE|—o

EN
71
74LS99 56 4 bit Right-shift Left-shift Register w/Synchronous
Load and J-KN Serial Input e

—k
o—lA oAl o
o—{B o8| o
—{C oC o
D o1} BN
o— CKi1 a0 |
o CK2

50
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Name Size Description Symbol
74LS164 62 8 Bit Parallel Out Serial Shift Register oAl
s ool Eg
o—B QDo [T
> CLK QEf—o % E
oF o (7]
QG—o
§’ QH{—o
b
74LS165 88 8 Bit Presettable Shift Register st
o—A
ols
*—C
*—D QH|—o
o—E _OHl—e
o—F
—G
¥
o—b CLK _
2%
7
7415166 71 8 Bit Shift Register w/Synchronous Load oA
e
o— D
o E QH{—o
o—F
+—G
o H
o— st
£ CLK
233
LY
74LS173 46 4 bit D Register w/3-State Outputs o]0 10}
{20 o
o—p> CLK : —o
{30 Qo
o— 4D
=z 0 8 g
TYYYl
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Name Size Description Symbol
74LS173A 49 4-Bit D-Type Registers with 3-State Outputs 10 Jry
o— 20 20t
*— 3D 3Qt—o
o—{ 4D 4Q}—
oD CLK
,l zI 6| sI g
771
74LS179 53 4-Bit Shift Register w/Clear, Hold and Synchronous
Load il

*—|SER
A OA o
o—B QB Lo
—C ol o
D QD |—o
- o |-
e
e

74LS194 56 4 Bit Bidirectional Universal Shift Register
Ja
o—{SR
o sL QA |—o
o—A QB o
o—B oC |
o—C QD | »
{0
*—CcK
e

741.S194A 56 4-Bit Bidirectional Universal Shift Register oA ol
: :R_SER *r
o— SL_SER
a4 acle
D QDo

8% 9
LY

52
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Name Size Description Symbol
74L.S195 44 4 Bit Shift Register w/Clear, Synchronous Load and
J-KN Serial Input Mk S
—lA =
B oA | 25
—C QB Lo 3 et
D QoC |-
o—{CK Q0
e—~cL __ apl-e
®— SHALD
74LS195A 43 4-Bit Parallel-Access Shift-Register ofa oAl
::CLK “r
o—{J
g K oct—o
—{C QD}|—o
—{D 3‘ g _oD e
17
74L.5198 101 8 Bit Bidirectional Shift Register w/Synchronous Load
e
*+—{SR
o—A QA
B QB |—e
—c oc |—
*—D QD [—e
—E QE [—o
— F oF |—*
— G QG (—o
o H QH —o©
*—SL
*+— CK
e
741.S295 39 4 Bit Right-shift Left-shift Register w/3-State Outputs
and Synchronous Load oo
o—{ SER
—iA oA [
8 o8 [
—C ac °
—°_ oo [°
o cK
*—0C
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Name Size Description Symbol
74L.5299 127 8 Bit Universal Shift/Storage Register with I/O Ports o—{sn
and Asynchronous Clear o] L
o—{BOB
o— cac QA —o
o—{ DQD QH e
o— EQE
o— FOF
+—GQG
o—{ HOH «
p o dl 6: s| 35
7Yyl
74L.S322 121 8 Bit Shift Register w/Sign Extend and I/O Ports w
=
o— Ds
o—| DO
+—{ D1
o— AQA
°*— OB
o— cac QH [
+— DQD
*— EQE
| FoF
*— GaG
o— HOH
o— OE
— G
1 CK
o— oL
74LS323 123 8 Bit Universal Shift/Storage Register with I/O Ports o—{aj0a
and Synchronous Clear o
.7 cjac
o— DjCD
o ElOE QAo
o—{ FloF QH |
o—{GOG
o—{ HloH
o—> CLK
o—{SR
o—{SL
259 3| g|
L1999
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Name Size Description Symbol
74LS534 69 8-bit latches w/inverting outputs and common clk, clr o0 _YolDe
o—{D1 Rilel
|02 2[00 E ]
D3 3o s
D4 _Y4[De % E
o—{D5 Ys50e [’}
D6 _Y6[Oo
07 R’
o ClLK
‘gl
b
74L.S595 125 8-bit shift register w/output latches [
5 ol
OB{—o
QaCl—o
o—{ SER QD|—o
o—> RCK QE}|—o
o—> SRCK QF —o
QG—o
QH|—o
QI §I
7
7418597 135 8-bit shift register w/input latches —a
e
oD
0—? RCLK OH. |—o
o—> SCLK
o E
o—{F
G [ 4
ofn £33
77
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Name Size Description Symbol

74LS671 109 4 Bit Universal Shift Register/Latch w/3/State Outputs =

and Asynchronous Clear e

{81
*—{SR
o—{SL
o—A oA [
{8 o8 [
—{C oc o
—D ap
*—RS
o—{ RCK
*—{SCK
e CASC

74LS672 118 4 Bit Universal Shift Register/Latch w/3/State Outputs T

and Synchronous Clear e

o—{ st
*—{SR
o—{SL
o—A oA °
*—{B o8
—c ac [
D _ Qo |
*— RS
9— RCK
*—{SCK
* ‘G_ CASC

Binary Counters
Name Size Description Symbol
74LS93 31 Divide-by 2/Divide-by-4 Counter oAl
o(JA 0Bl
o8 acl—
QDl—o
I
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Name Size Description Symbol

74L.S160 71 Synchronous Decade Counter w/Asynchronous Clear
o—{ ENT
o— ENP E 8
o—A g E
{8 QA | E a
C QB Lo (7]
o—D c o
Ty o | o
a8 Reo [
*+—cL

74LS160A 74 Synchronous 4-Bit Counter oo ROl
N s
—C oCt—o
—D QDi—o
o CLK
o(J_CLR

[l
74LS161 75 Synchronous 4-bit Binary Counter w/Asynchronous
Clear T

o— ENP
—A
B QA | o
o—C QB | o
oD acC o
o— —LE— QD | o
o g(_ RCO o
e—cL

74LS161A 77 Synchronous 4-Bit Binary Counter With Direct Clear [

Q
o—A e QA -
—{B QB | o
—c oc |
oD oD |-+
o> CLK
5589
ey
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Name Size Description Symbol
74L.S162 70 Synchronous Decade Counter
o—{ ENT
o— ENP
A
o—B QA |-
o—C QB o
oD Qc o
o] |,
o— Cl RCO f—o
—CcL
74LS162A 68 Synchronous 4-Bit Binary Counter With Direct Clear !
o
9 oalo
—i{B QB
—C QoCl—o
oD bl
O—BCLK
o(J_CLR
Il
74L.S163 65 Synchronous 4-bit binary Counter
o— ENT
o— E:P
— A
B QA |-
o—C QB | o
o— D Qac o
oo a |,
°o— (1 RCO —o
*—cL
74LS163A 65 Synchronous 4-Bit Binary Counter With Direct Clear !
o— A § QA |—o
B QB (o
*—{C Qac o
o—{D QD (o
oD CLK
5593
ey
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Name Size Description Symbol
74LS197 56 Divide-by 2/Divide-by-4 Presettable Counter/Latch oA oAl
B QBl—o
od> o 1 E b4
oCh> CLK 2 as
o—c ac %: g
._1 LI QDo (73
Iy
7415293 31 Divide-by 2/Divide-by-4 Counter o> CLK A oAl
o> CLK B QBf—o
Qacl—o
-~ QD}—o
I
74LS393 30 Divide-by 2/Divide-by-4 Counter oAl
o> _CKA 0Bl
QoCt—-o
g. Dl
]
Name Size Description Symbol
74L5168 90 Synchronous Up/Down Decade Counter
o] ENT
O ENP
A
o—B QAt o
—C QB l o
o—D QaC |-
Ty ap |,
oK E —o
*—jup

59
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Name Size Description Symbol
74LS168A 86 Synchronous 4-Bit Up/Down Decade Counter S
38
g0 5
o— UP_DN
o—{A QAl—o
B QB
0—1 [ QCl—
o— D QDf—e
o CLK .
77
74L.5169 81 Synchronous Up/Down 4zbit Binary Counter —
o] ENT
> ENP
—A
B QA o
—{C o] 3y NN
—D Qac o
Ty LY N
—CcK Tnoo o
*—up
74LS169A 80 Synchronous 4-Bit Up/Down Counter s
8
A 1 QAf—o
:j B Bi—o
_D
ﬁ> CLK
[ ac Lo
q D QD|—o
7Y
74LS190 95 Presettable Synchronous Up/Down Decade Counter &1
gI §I
3
—A QAl—o
+—B QBl—o
o—p> CLK oCl—o
—{C QDf—o
D % o
528
[7
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Name Size Description Symbol
7415191 88 Presettable Synchronous Up/Down 4-bit Binary 1P
Counter 3g
—A QAl—o
o—{B QBl—o
oo
> CLK
+—{C oCl—
oD gl g QDf—o
I7
74LS192 88 Presettable Synchronous Up/Down Decade Counter PP
w/Clear 28
o—A QA o
—B QB [—o
—C QoC o
+—D QD o
o—> DOWN
o—D UP « g
[7
74L.S193 81 Presettable Synchronous Up/Down 4-bit Binary )9S
Counter w/Clear g8
o— A QA
*—{B QB|—o
o—> DOWN
o—p UP
o—C QoCl—o
o—D ) QDo
53
7
74L.S668 93 Synchronous Up/Down Decade Counter &
Q
o—{A gl QAl—o
o—B QBLo
*—{C QCi—o
oD QDo
o—>CLK
5ils
Y
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Name Size Description Symbol
7415669 81 Synchronous Up/Down 4 Bit Binary Counter &
E
o—A ! QAt—o
o—B QB|—o
—{C QCl—o
o—{D QaDf—o
o—p CLK
HEE
1?7
74L.S697 127 Sync. up/down counter w/output registers and &
multiplex 3-state outputs 8
o—A T QA —o
o—B QB o
—C QacC o
o—D QD —»
oJ> RCK
o—> CCK
o, :: gu gl %r gll §[
LIT979
74L.S699 123 Sync. up/down counter w/output registers and &
multiplex 3-state outputs 8
o—A ! QAl—o
o—B QBl—o
+—{C QCi—o
oD QDo
o—> RCLK
o—> CCLK
a 5
cl :I gl EI EI 8I 3I
I[1Ye99
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Miscellaneous Counters

Name Size Description Symbol Sy
o=
74LS90 40 Decade/Bi-quinary Counter £5
QAf—o
oA QBt—e «
QCl—e
o8 QDo
RN
74LS92 37 Divide by 2/Bi-divide-by-6 Counter ol
oA QB—o
o(>8 Qacl—o
QD—o
Il
74L.S176 62 Decade/Bi-quinary Presettable Counter/Latch
o CKit
*—{cK2
j ; ale
o—C QB |
o—D Qc o
odiD oD |»
el
74L8177 56 Divide-by 2/Divide-by-4 Presettable Counter/Latch
o—| CK1
*—{ck2
o—A
B QA | o
o—C QB o
o—D [o o) NP
o a|
o
74LS196 62 Decade/Bi-quinary Presettable Counter/Latch o—tfa oAl
o— QBl—o
oC:CLK 1
o(P CLK_2
—{C QoC—o
—{D « 9 QDo
55
71
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Name Size Description Symbol
74L.S290 42 Decade/Bi-quinary Counter
QA t—o
o3> _CKA QB |—o
QoC o
o&>_cxs QD o
T
74L.S390 35 Decade/Bi-quinary Counter o> CLK_A oAl
o>ClK B QB
QCl—o
g Qabf—o
I
Name Size Description Symbol
74LS150 43 1 of 16 Multiplexer w/Inverted Outputs
.
C
D
EO
Et
E2
E3
E4
ES J—
E6 w |

TTTTTTTTJ;TTTTTTTTTTT
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Name Size Description
74LS151 23 1 of 8 Multiplexer

(%2}
<
3
T
=3

]

D3 Y
D4
DS

(IR

o7

_S

o—A
o— B
—{C

7415152 21 1 of 8 Multiplexer w/inverted Outputs and No Strobe

281828

IRRRARERE

S8

—iA
*—B
—iC

74LS153 13 Dual 4 to 1 line Multiplexer o100
o 1C1 Yi—o
o— 1C2
o—1C3

2c0
2c1 Y2i—o
2c2
2c3

711t

1G

A
o—B

7418157 14 Quadruple 2 to 1 line Multiplexer

Yo

o

trrrertt
5888845

G

—{8

=
[—]
2
o
=2
@
»
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Name Size Description Symbol
74LS158 18 Quadruple 2 to 1 line Multiplexer w/Inverted Outputs 1A Y.
1B
o2 2Y0e
o— 28
o—{3A _3Y[De
o—{38
o—4A 4o
o—{ 4B
2] 0l
7
7418251 26 1 of 8 Multiplexer w/3-State Outputs {00
*—{D1
e vl
o— D4 W De
o— D5
o—{ D6
b il < o O ol
11
7418253 16 Dual 4 to 1 line Multiplexer w/3-State Outputs o100
e e
*—{1C3
o— 2C0
o—2C1 2Yf—-o
o—{2C2
*—{2C3
9! gI gl gI
77
74LS257 18 Dual 4 to 1 line Multiplexer w/3-State Outputs o 1A
o— 1B
*aa
o 28 Wio
o—{3A Lo
o— 38 Lo
o—4A &lo
o~
> AB
e
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74LS257A 30 Quad 2 to 1 MUX

7]
<
XEEEEEAE
o
o

trrrTTLY

&
2
l

s
_G

o—

74LS257B 18 Quad 2 to 1 MUX

3Yi—o

4o

TrrTTTTEY

58888855

o—18

7418258 22 Quadruple 2 to 1 line Multiplexer w/3-State inverted
Outputs

AESAEERENEA
ozt E8EBS 5 3
HEIEIEY
1171

74L.S258A 26 Quad 2 to 1 MUX

(OB R R

(IR AR R R A AR
55888835
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74L.S258B 22 Quad 2 to 1 MUX o
{18
—{2A AYOe
{28 2YDe
—{3a 3Y0e
{38 AY e
—{4A
4B »
l
7415298 34 Quadruple 2 Input Multiplexer w/Storage
o—{ Al
o— A2 QA [*
o—{B1
—{B2 OB [—*
—{Ct
—{C2 oc [—*
ot
D2 QD —o
—{ws_
*—{cK
7418352 26 Dual 4 to 1 line Multiplexer w/inverted Outputs
+—{1C0
c1 v e
o—{1C3 Bl
’J 2c0 A
:1 2c1 —_é e
2c2 G2 *
+—{2Cc3
7418353 15 Dual 4 to 1 line Multiplexer w/3-State Inverted Outputs  «{1c0
*—{1C1
*—{1C2
*—{1C3 Y De
o—{2C0 2y De
*—{2C1
202
1> gl 8| < @
Il
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7418398 42 Quad 2-input MUXs wy/storage a1 oAl
A2 _0Ae =
81 0Bf—o g F
B2 _a8[0e ﬂr.; 'g
g sole e
o—{C2 _ace
*—{D1 QDf—o
*—{D2 _ape
g
I
Name Size Description Symbol
74L842 24 BCD to Decimal Decoder 1o
100
200
—A 3 Oo
B 400
—{C 5 Oo
D 1o
70
800
900
74L843 24 Excess 3 to Decimal Decoder _
" i
*—{C S
0 7
L o
—{2 9l o
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7415137 37 3 to 8 line Decoder/Demultiplexer w/Address Latches
o—A ;6_ L,
18 ¥l
E —o
° al
ol
0—-‘ G1 & -
ooz o N
e
74L.S138 22 3 to 8 line Decoder/Demultiplexer Yoloe
O°
—A 200
B Y3
—C Y4[Do
500
Y6 e
< @ \d o°
598
19Y
74LS139 16 Dual 2 to 4 line Decoder/Demultiplexer Yo 0o
o Y1 Do
0—: Y200
O YSOo
b¢
74LS139A 8 2-line to 4-line Decoder/Demuitiplexer el
oA Yo
B Y200
o, Y30e
b
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Name Size Description Symbol
74LS154 48 4 to 16 line Decoder/Demultiplexer _00[0e
_O1 00
o2l Sg
0300 [T
040w 23
0500 (7]
o— A0 0800
o— Al 0700
o—{ A2 _08[0e
o—| A3 09|00
01000
o111 e
01200
01300
_o1400
85 01500
74185155 21 Dual 2 to 4 line Decoder/Demultiplexer 1¥o [0
11 00
!Y;Oo
o—Ct 1¥Y30eo
o(Jc2 2¥0De
2100
2200
2v3[00
(—5 g < ©
7l
74LS155A 23 2-line to 4-line Decoder/Multiplexer 1vol0e
b
o—1C 1Y3 00
oJ2¢ 2¥0 (Do
2v1 e
2¥20o
2V30¢
28 ..
Il

A
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Name Size Description Symbol
7418548 23 Octal Decoder and Demultiplexer _
*— A0 00 [—o
o— Al o1 o
— A2 oz
o—{E2 “oa o
o—E3 “os
o— E4 o8
o—wR oKk
Name Size Description Symbol
74LS82 28 2 Bit Binary Full Adder
o—{ Al il
o—{ A2
o—{ Bt Zz —o
—| B2
o— COo -3 Y
74LS83 57 4 Bit Binary Full Adder w/Fast Carry a1
o— A2
— A3 El —o
o— A4 E2 o
o—{B1 E3 |—o
o—{ B2 B4l o
83
o—{ B4
— CO Cil o
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Name Size Description Symbol
74LS83A 65 4 Bit Binary Full Adder w/Fast Carry

C4|—o

Al

Sti—o

=
S
4
(=
=
]
»

Guides

11

trrerree
EXBERRZ
8.

*—1C0

74L.S182 40 Look Ahead Carry Generator

Tr1eerttee
gl 388|238 32

TTTT1

74L.5183 26 Dual Carry-Save Full Adder

CnPlL1f—o

o—iCn

7415283 57 4 Bit Binary Full Adder w/Fast Carry T

Sti—o

1111ttt e
EXBEERREX
2R
11
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Name Size Description Symbol
7415882 112 32 Bit Look Ahead Carry Generator .
" Cni8 [ o
0—; Cn16 o
HE Cn+24 o
—{P1 cﬂﬁ —o
o— a1 67 [
—r_ Elnd
o— P4 '; —o
a4
Name Size Description Symbol
7418381 159 Arithmetic Logic Unit/Function Generator &&
o— A0 Y FOl—o
o— Al
o—{ A2 Fii—o
o— A3
o—{ BO F2l—o
o— Bl
—{B2 F3l—o
o—{B3
8a8s
T
Name Size Description Symbol
741885 57 4 Bit Magnitude Comparator % arsol.
—A1 AEQB_O
1Bt AGTB O
— A2
—82
de .
b g' :,_'
It
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Name Size Description Symbol
74LS521 30 8 Bit Identity Comparator
*«—{ PO Q0 o
P at [
P2 Q2
*—{P3 Q3 [
o—{ P4 Q4 o
*—PS as [°
*— P6 6 °
b i a7 [°
—aG
TP [
74L.S684 81 8 Bit Magnitude/Identity Comparator
o— PO
Pt
o— P2
*—{P3
o P4
o PS5 Tho
o—{P6
o P7
o0 TP>o [
*—Qt
*—Q2
*—Q3
a4
Qs
o—{ Q6
a7
741.S688 96 8 Bit Magnitude/Identity Comparator ]P0
o— Pt
P2
o—{P3
o—{ P4
—{P5
Pé
::] P7 _PEQQ De
{00
— Q1
o— Q2
— Q3
— Q4
Q5
*— Q6
— Q7 0'
be

75
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Priority Encoders
Name Size Description Symbol
7415147 39 10 to 4 line Priority Encoder el
2
s o
Qs 80
s cfoe
el D[0e
el
«Q8
oq 9
74LS148 44 8 to 3 line Priority Encoder 5 &
«go 2 8
el
«q2 2[00
o3 Ao
el 2[00
(5
o(Js
«q7 @
7
74L.S348 50 8 o 3 line Priority Encoder w/3-State Outputs L&
@ o
'C o oI 1
o oloe
«(d3 _A1 Do
o4 200
.5
(.6
g7 @,
b¢
Name Size Description Symbol
74L.S280 26 9 Bit Odd/Even Parity Generator/Checker oA
B
—C
oD
—E SUM_E—o
o]F suM ol o
G
o H
o—{1
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Name Size Description Symbol

74L.5286 31 9 Bit Parity Generator/Checker w/Bus Driver Parity /0

Pon o—A PARI/O [—o =

—lB PARERR | g g;
€k g3
o—E H e (7]
o—F o

Name Size Description Symbol

74LS97 117 Synchronous 6 Bit Binary Rate Mulitiplier
N vl
*—C
o—{D
o E —
—]F z |,
—cas
o—{ CLK
o—{CLR
*| st8 —
e EO |—
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SELECTION GUIDE FUNCTIONAL INDEX

Function Page 58
internal Tri-State Drivers 8o &%

Two-Phase Clock Drivers ==~ 80
Latches ... 80

ReGISterS 81-83
Binary Counters 83-85
Gray Counters 85-86
Polynomial Counters 86-88
Modulo Counters 89-905
Up/Down Gounters 95
Miscellaneous Counters ... ... .. . . . e . 96-97
Multiplexers . . 97-102
DeCOHRIS . . e 102-105
Adders .. . .. . .. . ... e e o e 106
Comparators ... ... .. ... .. S 107
Parity Detectors 107
Synchronizers 108
Clock Prescalers 108
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Internal Tri-State Drivers

Name Size Description Symbol Page

GSM244C 26 Dual 4 bit int TS buffer, w/ active low enables. & 4-162
B0 _ QBO)

Two-Phase Clock Drivers

Name Size Description Symbol Page

GSCPGH1 7 2 phase clock gen, w/ positive underlap. 4-108

GSCPG2 7 2 phase clock gen, w/ minimum underlap. 4-109

GSCPG3 9 2 phase clock gen, w/ positive underlap. 4-110

GSCPG4 9 2 phase clock gen, w/ minimum underiap. 4-111

Latches

Name Size Description Symbol Page

GSL4 13 4 bit data latch. T 4-141
]

GSL8 25 8 bit data latch. T 4-142
oo

o
g
g
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Registers

Name Size Description
GSMR41 29 4 bit reg, w/ 2 bit MUX inputs.

Page
4-166

Guides

=
(=]
-
[
e
-3
(7]

2 B °r§ﬁ -Z,
. 3
99 4

[
99

GSMR42 33 4 bit reg, w/ 2 bit MUX inputs and reset not. 4-167

ﬁ
)

3|
8]

GSMR43 31 4 bit reg, w/ 2 bit MUX inputs and sync reset. 4-168

ﬁ ﬁg
ag g

3|
8]

GSMR44 35 4 bit reg, w/ 2 bit MUX inputs, sync reset and async 4-169

reset not.

ﬁ ig
a9 |g

23]
98

i
28

GSMR81 57 8 bit reg, w/ 2 bit MUX inputs. 4-170

e
EE:

LR
99

GSMR82 65 8 bit reg, w/ 2 bit MUX inputs and reset not. 4-171

S
r

83
98

2]
99

GSR41 20 4 bit data register. 4-207

g
ag

GSR42 24 4 bit data reg, w/ reset not. 4-208

ig

8
98]
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Name Size Description
GSR81 40 8 bit data register.

Page
4-209

(2]
<
ia
o
=

8
g8

GSR82 48 8 bit data reg, w/ reset not. 4-210

ii i
98] 99

o
g
99

GSSR41 20 4 bit shift register. 4-211

@
g8

GSSR42 24 4 bit shift reg, w/ reset not. 4-212

1]
g8

GSSR43 24 4 bit shift reg, w/ set not. 4-213

@
g9

GSSR44 30 4 bit shift reg, sync parallel load. 4-214

GSSR45 31 4 bit shift reg, sync parallel load and reset. 4-215

igﬁig
3¢) 188 .

[ 2
gs

GSSR46 40 4 bit shift reg, async parallel load. 4-216

Eii g
49 188
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Name Size Description Symbol Page
GSSR47 24 4 bit shift reg, w/ sync reset not. -SR 4-217
[
. Sg
f g =
£3
GSSR84 60 8 bit shift reg, w/ 2 bit MUX inputs, sync parallel load. 4-218
(9
D7 . Q7;
Name Size Description Symbol Page
GSCB4C 43 Fast 4 bit bin up cntr, w/ sync reset. “ 4-26
o
o
oo
GSCB4F 47 Fast 4 bit bin up cntr w/ individual set nots and reset 4-27
nots. 0 oo
R =
GSCB5C 57 Fast 5 bit bin up cntr, w/ sync reset. 4-28
GSCB5F 63 Fast 5 bit bin up cntr, w/ individual set nots and reset R 4-29
nots. R o}
&=
GSCB6C 70 Fast 6 bit bin up cntr, w/ sync reset. :La—r‘ 4-30
[

99999g
IARRAR
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~ Name Size Description Symbol Page
GSCB6F 77 Fast 6 bit bin up cntr, w/ individual set nots and reset 4-31
nots. 2w}
ENES
GSCB7C 85 Fast 7 bit bin up cntr, w/ sync reset. 4-32
GSCB7F 93 Fast 7 bit bin up cntr, w/ individual set nots and reset R 4-33
nots. ERE
ERIES
GSCB8C 100 Fast 8 bit bin up cntr, w/ sync reset. 4-34
GSCBS8F 109 Fast 8 bit bin up cntr, w/ individual set nots and reset T 4-35
nots. EE
GSCB9C 115  Fast 9 bit bin up cntr, w/ sync reset. 4-36
GSCB9F 125  Fast 9 bit bin up cntr, w/ individual set nots and reset T 4-37
nots. EE
B =
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Name Size Description
GSCB10C 130  Fast 10 bit bin up cntr, w/ sync reset.

Page
4-39

=
(=3
=
[
2
@
v

Guides

> 2]
<

i ﬁ g
9999999999 g

GSCB10F 141 Fast 10 bit bin up cntr, w/ individual set nots and 4-40
reset nots. EXE
8=
GSCB41 50 Expandable 4 bit bin up cntr w/ reset not. T o 4-42
[
Q0|
Q1
Q2|
Q3
GSCB42 54 Expandable 4 bit bin up cntr w/ sync and async reset 4-43
nots.
Name Size Description Symbol Page
GSC2G 12 Mod 4 gray cntr, w/ reset not. 0 4-1
c
=
TOp—
Qi
ol
GSC3G 25 Mod 8 gray cntr, w/ reset not. 4-2
GSC4G 50 Mod 16 gray cntr, w/ reset not. 4-3
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Name Size Description Symbol Page
GSC5G 63 Mod 32 gray cntr, w/ reset not. 4-4
Q1
Q2|
Q3
Q4
GSC6G 76 Mod 64 gray cntr, w/ reset not. iw 4-5
Qt
Q2|
Q3
o5
GSC7G 90 Mod 128 gray cntr, w/ reset not. m 4-6
E
Qt
Q2
Q3
as
Q8|
GSC8G 104  Mod 256 gray cntr, w/ reset not. 4-7
Name Size Description Symbol Page
GSC3LSR 22 3 bit mod 7 linear feedback shift reg, w/ reset not. ﬂn 4-8
[+ &
TOp—
Qff—
Tip—
&
GSC4LSR 28 4 bit mod 15 linear feedback shift reg, w/ reset not. . 4-9
3
GSC5LSR 33 5 bit mod 31 linear feedback shift reg, w/ reset not. 4-10
&k
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Name Size Description Symbol Page
GSC6LSR 40 6 bit mod 63 linear feedback shift reg, w/ reset not. . 4-11
=

GSC7LSR 46 7 bit mod 127 poly cntr, w/ reset not. . 4-12
3

GSC8LSR 58 8 bit mod 255 poly cntr, w/ reset not. . 4-13
- Q7]
S

GSCIOLSR 57 9 bit mod 511 poly cntr, w/ reset not. & 4-14
_ @D

GSC10LSR 63 10 bit mod 1023 poly cntr, w/ reset not. . 4-15
3
o9
Sk

GSC11LSR 69 11 bit mod 2047 poly cntr, w/ reset not. _ 4-16
3

GSC12LSR 81 12 bit mod 4095 poly cntr, w/ reset not. . 4-17
Q0|
%

GSC13LSR 87 13 bit mod 8191 poly cntr, w/ reset not. _ 4-18

87
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Name Size Description Symbol ~ Page
GSC14LSR 93 14 bit mod 16383 poly cntr, w/ reset not. _ 4-19

3
GSC15LSR 93 15 bit mod 32767 poly cntr, w/ reset not. _ 4-20
Q0|
=
GSC16LSR 105 16 bit mod 65535 poly cntr, w/ reset not. A 4-21
=
GSC17LSR 105 17 bit mod 131071 poly cntr, w/ reset not. m 4-22
3
- Q16|
b
GSC18LSR 111 18 bit mod 262143 poly cntr, w/ reset not. _ 4-23
Qo]
=
53
GSC19LSR 123 19 bit mod 524287 poly cntr, w/ reset not. . 4-24
[+
Q0]
=
- Q18]
aT8)
GSC20LSR 123 20 bit mod 1040575 poly cntr, w/ reset not. _ 4-25
Q0]
[
- Q19
o)
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Name Size Description Symbol Page
GSCM3B 13 Mod 3 binary cntr, w/ reset not. T 4-48

ob

Qt

[e1)
GSCM4B 16 Mod 4 binary cntr, w/ reset not. 4-49
GSCM4J 12 Mod 4 Johnson cntr, w/ reset not. 4-50
GSCM5B 27 Mod 5 binary cntr, w/ reset not. 4-51
GSCM5SR 19 Mod 5 shift cntr, w/ reset not. 4-52
GSCM6B 29 Mod 6 binary cntr, w/ reset not. 4-53
GSCMé6J 18 Mod 6 Johnson cntr, w/ reset not. 4-54
GSCM7B 32 Mod 7 binary cntr, w/ reset not. 4-55

89
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Name Size Description Symbol Page
GSCM8B 27 Mod 8 binary cntr, w/ reset not. 4-56
GSCM8BR 18 Mod 8 binary ripple cntr, w/ reset not. . 4-57
Q2]
GSCM8J 24 Mod 8 Johnson cntr, w/ reset not. “ 4-58
=
GSCM8SR 22 Mod 8 shift cntr, w/ reset not. 4-59
Sof
Qt
E
Q2
S
GSCM9B 39 Mod 9 binary cntr, w/ reset not. . 4-60
Q0|
.
[ o
GSCM9BR 29 Mod 9 binary ripple cntr, w/ reset. A 4-61
Qt
Q2
Q3]
GSCM9SR 28 Mod 9 shift cntr, w/ reset not. m 4-62
&
[ &
GSCM10B 40 Mod 10 binary cntr, w/ reset not. _ 4-63
I
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Page

GSCM10BR 30

Mod 10 binary ripple cntr, w/ reset.

4-64

GSCM10J 30

Mod 10 Johnson cntr, w/ reset not.

4-65

GSCM10SR 32

Mod 10 shift cntr, w/ reset not.

4-66

GSCM11B 43

Mod 11 binary cntr, w/ reset not.

4-67

GSCM11BR 30

Mod 11 binary ripple cntr, w/ reset.

GSCM12B 41

Mod 12 binary cntr, w/ reset not.

4-69

GSCM12BR 31

Mod 12 binary ripple cntr, w/ reset.

4-70

GSCM12J 36

Mod 12 Johnson cntr, w/ reset not.

GE] G CE o3 oD oD GE '(<D '
! !. 8ge ! 98. sseg. ! !I ! 98 ! g8 g2y g

4-71
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Name Size Description Symbol Page
GSCM12SR 31 Mod 12 shift cntr, w/ reset not. . 4-72
3

GSCM13B 44 Mod 13 binary cntr, w/ reset not. . 4-73
.

GSCM13BR 30 Mod 13 binary ripple cntr, w/ reset. 4-74
[
Q1
Q2
Q3

GSCM14B 44 Mod 14 binary cntr, w/ reset not. W 4-75
n Top

GSCM14BR 31 Mod 14 binary ripple cntr, w/ reset. 4-76
Qal
Q2]
Q3!

GSCM14J 42 Mod 14 Johnson cntr, w/ reset not. _ 4-77
QO
=
[ &

GSCM15B 46 Mod 15 binary cntr, w/ reset not. _ 4-78
&

GSCM15BR 31 Mod 15 binary ripple cntr, w/ reset. 4-79

ot
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Name Size Description Symbol Page
GSCM16B 39 Mod 16 binary cntr, w/ reset not. . 4-80

et =
[ & S8
H .6 E
53
GSCM16BR 24 Mod 16 binary ripple cntr, w/ reset not. , 4-81
Q0|
Ql
Q2
Q3
GSCM16J 48 Mod 16 Johnson cntr, w/ reset not. . 4-82
-
a7
s
GSCM17B 53 Mod 17 binary cntr, w/ reset not. . 4-83
Qo
-
GSCM17BR 35 Mod 17 binary ripple cntr, w/ reset. " 4-84
a5
Qf f—
Q22—
Q3
Q41—
GSCM18BR 36 Mod 18 binary ripple cntr, w/ reset. -n 4-85
1 Qo
a1
Q2
Q3
Q4
GSCM19BR 36 Mod 19 binary ripple cntr, w/ reset. 4-86
[1J
[}
Q2
Q3
Q4
GSCM20BR 37 Mod 20 binary ripple cntr, w/ reset. :E——D 4-87
c o
Qf—
Q2
Q3f—
S
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Name Size Description Symbol Page
GSCM21BR 36 Mod 21 binary ripple cntr, w/ reset. -F. 4-88
1 Qo
Qff—
Q22—
ol
Q4—
GSCM22BR 37 Mod 22 binary ripple cntr, w/ reset. " 4-89
oo
Q1 f—
Q22—
Q34—
Q41—
GSCM23BR 37 Mod 23 binary ripple cntr, w/ reset. 4-90
QO]
Qff—
Q2—
Q33—
v
GSCM24BR 37 Mod 24 binary ripple cntr, w/ reset. :L—JR 4-91
: [
Qlf—
Q22—
P
Q41—
GSCM25BR 36 Mod 25 binary ripple cntr, w/ reset. 4-92
Qo]
Q1
Q2
Q3
Q4
GSCM26BR 37 Mod 26 binary ripple cntr, w/ reset. :ﬁn 4-93
[ s
Q-
Q2—
Q3—
Q4f—
GSCM27BR 37 Mod 27 binary ripple cntr, w/ reset. 4-94
Q0|
Qt
Q2
Q3
Q4
GSCM28BR 37 Mod 28 binary ripple cntr, w/ reset. _ 4-96
Q0!
Q1
Q2
Q3
Q4
GSCM29BR 37 Mod 29 binary ripple cntr, w/ reset. 4-98
Qo
Q1
Q2|
Q3|
Q4
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Name Size Description Symbol Page
GSCM30BR 37 Mod 30 binary ripple cntr, w/ reset. :Lg—j 4-100
i Sa
sl 3=
i 22
(7]
GSCM31BR 37 Mod 31 binary ripple cntr, w/ reset. ﬁn 4-102
c o
Qlf—
Q22—
Q3
Q4
GSCM32BR 30 Mod 32 binary ripple cntr, w/ reset not. " 4-104
£ ]
Q11—
Q22—
Q31—
Q41—

Up/Down Counters

Name Size Description Page
GSCUD41 61 4 bit up/down counter, w/ reset not. 4-112
GSCUD42 79 4 bit up/down cntr, w/ reset not. 4-114
GSM169C 66 4 bit binary up/down counter. 4-161
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Miscellaneous Counters

Name Size Description Page
GSM160C 58 Sync 4 bit BCD counter, w/ reset not. 4-152
GSM160D 66 Sync 4 bit BCD counter, w/ reset not. 4-153
GSM161C 55 Sync 4 bit binary counter, w/ reset not. 4-154
GSM161D 61 Sync 4 bit binary counter, w/ reset not. ® 4-155

T lco

T

c

DO _ Q0]
GSM162C 56 Sync 4 bit BCD counter, w/ sync reset not. 4-156
GSM162D 62 Sync 4 bit BCD counter, w/ sync reset not. 4-157
GSM163C 55 Sync 4 bit binary counter, w/ sync reset not. 4-158
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Name Size Description Page
GSM163D 62 Sync 4 bit binary counter, w/ sync reset not. 4-159
5,
e
-
[ X--]
(7]
GSM163F 91 Sync 4 bit binary counter, w/ sync reset not. 4-160
Name Size Description Symbol Page
GSM150C 36 16 input gated inverting MUX, w/ active low enable. 5 4-146
jg
S3
—{10 -
—n
—R
—1B
—i4
—s
—16
a7 1 op
—9
—{no
—
— 12
—n3
— 14
—15
GSM151C 19 8 input gated MUX, with active low enable. 5 4-147
ji‘?
J
[
—r
—1B Lol o
—4 | Tp-
—15
—.
—7
GSM152C 17 8 input inverting MUX. 4-148
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Name Size Description Page
GSM153C 18 Dual 4 input MUX, w/ active low enables. 4-149
GSM157C 13 Quad 2 input gated MUX, w/ active low enable. 4-150
GSM158C 11 Quad 2 input inverting gated MUX, w/ active low 4-151

enable.
GSMX22H 6 Dual 2 bit non-inverting MUX. SeT 4-172
a1 oo
0 e
GSMX24H 12 Quad 2 bit non-inverting MUX. 4-173
Moo
o0 | a3
GSMX24L 8 Quad 2 bit inverting MUX. I 4-174
M)
GSMX31H 7 3 bit non-inverting MUX. 4-175
GSMX31L 6 3 bit inverting MUX. m 4-176
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Page
4177

Name Size Description
GSMX32H 12 Dual 3 bit non-inverting MUX.

Guides

=
(=]
=
[
2
<3
7

GSMX34H 22 Quad 3 bit non-inverting MUX. 4-178

gﬁ

T}
=
o
=)

GSMX41GH 9 4 bit non-inverting gated MUX, w/ active low enable. f—] 4-179
S0
. S
— IO‘
n | oo
—B
GSMX41H 8 4 bit non-inverting MUX. % 4-180
i
e | o
3
GSMX41L 8 4 bit inverting MUX. = 4-181
st
—{i6
b | oop
—13
GSMX42H 14 Dual 4 bit non-inverting MUX. % 4-182
St
—A0
T8 1 o
—a3
—{80
Ja | ot
—83
GSMX44H 26 Quad 4 bit non-inverting MUX. :C——Jso 4-183
St
—{A0
RERES
— D3
GSMX51H 12 5 bit non-inverting MUX. f—j 4-184
S1
s2
—i0
—n
—e | of
—1s
—{4
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Name Size Description Symbol Page
GSMX51L 11 5 bit inverting MUX. EL?—J 4-185
1
o
—n
—2 | op-
I
GSMX52H 21 Dual 5 bit non-inverting MUX. = 4-186
S2
—Ja0
— Al
—a2 | oo}~
aa
—80
—B1
Eé | o1
GSMX54H 39 Quad 5 bit non-inverting MUX. © 4-187
e
— Al
—{a2 | oo}
— a3
—{ae
—{D0 -
— Dt
— 02 | Q3—
— b3
—{D4
GSMX61H 13 6 bit non-inverting MUX. f—] 4-189
St
e
—n
8 1 oo
e
GSMXe61L 14 6 bit inverting MUX. E{ﬁ 4-190
e
—n
2 | op
s
GSMX62H 24 Dual 6 bit non-inverting MUX. = 4-191
St
S2
—{a0
— At
I
— a4
—AS
—{80
— 81
2 ) arf-
—{B4
—{88
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Name Size Description Symbol Page
GSMX64H 46 Quad 6 bit non-inverting MUX. =) 4-192
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GSMX71H 17 7 bit non-inverting MUX. jjso 4-194
St
2
—0
—n
—R
—B8 | o
— 4
—5
— 6
GSMX71L 16 7 bit inverting MUX. E{:—’Jso 4-195
St
S2
[J
n
1
B8 | op
"
5
[
GSMX72H 31 Dual 7 bit non-inverting MUX. © 4-196
S
S2
— A0
— Al
— A2
amw b er
—{ AS
—1 A6
— B0
—{B1
— 8
—B83 | ot
— B4
—BS
—B6
GSMX74H 59 Quad 7 bit non-inverting MUX. % 4-197
St
s2
—{A0
— Al
—A2
—A3 | Qof—
— AL
— AS
—1A8
—{oo
—D1
— D2
—D3 | Q3j—
—{ D4
— D5
—{ D&
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Name Size Description Symbol Page
GSMX82H 40 Dual 8 bit non-inverting MUX. EE?—T 4-199
S2
—{A0
— Al
— A2
T | oo
—{as
—{ a8
— A7
—{B80
— Bt
— B2
e | ot
—85
—B6
—{B7
GSMX84H 75 Quad 8 bit non-inverting MUX. f—] 4-200
g
e
82 | a0
—As
— A8
— A7 ;
ot
—{ D2
% | es-
—{ 05
e
Name Size Description Symbol Page
GSD24GH 10 2 to 4 decoder, active high gated outputs. 4-116
Q0]
m
Q3
GSD24GL 9 2 to 4 decoder, active low gated outputs. - ] 4-117
dso | 8
— 81 T2
[ox}
GSD24H 6 2 to 4 decoder, active high outputs. w 4-118
s | &
Q3
GSD24L 6 2 to 4 decoder, active low outputs. w 4-119
— S0 o
—{st ferd
T3
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Name Size Description

MSI Selection Guide

Page

GSD38GH 19 3 to 8 decoder, active high gated outputs.

4-120

Guides

=
S
-
<]
2
]
v

GSD38H 19 3 to 8 decoder, active high outputs. e 4-121
Qatp—
q% | &E
S AU
bl
Q7
GSD410H 24 4 to 10 decoder, active high outputs. S0} 4-122
Qff—
—so gg:
—st Q4l—
—s2 Qs
02| &b
Q71—
Q8 —
a9l
GSD410L 24 4 to 10 decoder, active low outputs. = 4-123
ol
_so gE
— st Lol
—s2 5
—s3 TB|
a7
T8
fo}:]
GSDM6JH 6 Active high mod 6 Johnson counter decoder. o o9 4-124
E E
— D2 Q4
o2 Qs
GSDM6JL 6 Active low mod 6 Johnson counter decoder. —Do T 4-125
|2
— D2 oz}
—q D2 T5)
GSDM8JH 8 Active high mod 8 Johnson counter decoder. —Bo | o 4-126
— D0 Qt
—D1 Q2
e 8“%
— D2 Q5
— D3 Q6|
D3 Q7
GSDM8JL 8 Active low mod 8 Johnson counter decoder. T @ 4-127
E E
— D2 T3
—02 T5|
— D3 TH|
— D3 o7
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Name Size Description
GSDM10JH 10 Active high mod 10 Johnson counter decoder.

Page
4-128

GSDM10JL 10 Active low mod 10 Johnson counter decoder. 4-129

ALl AlilLl
gRE2989288

GSDM12JH 12 Active high mod 12 Johnson counter decoder. 4-130

AL LA Ll

laaaeaaagsgss

GSDM12JL 12 Active low mod 12 Johnson counter decoder. 4-131

aaaaaaaggggq

junusuRuNuNy|

GSDM14JH 14 Active high mod 14 Johnson counter decoder. 4-132

EEEEEREENTEREE

GSDM14JL 14 Active low mod 14 Johnson counter decoder. 4-133

™
D1
Dl
D2
o2
D3
o3
D4
123
D5
D5
D6
1o
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Name Size Description Symbol Page
GSDM16JH 16 Active high mod 16 Johnson counter decoder. 4-134
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GSDM16JL 16 Active low mod 16 Johnson counter decoder. 4-135

DO
DO
D1
Dl
D2
D2
D3
o
D4
D3
DS
DS
D&
D&
D7
124

GSM42C 24 4 to 10 decoder. 4-143

NN
49
tEEEEREEREE]

GSM138C 21 Gated 3 to 8 line decoder. 4-144

:mﬂﬂ

1
828

99899999
IAREARAS

GSM138D 22 Gated 3 to 8 active low decoder. 4-145
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Name Size Description Symbol Page
GSCLA1 18 Carry look ahead for a 4 bit adder [LSN]. —a 4-44
— A0
e | eo
— Bt Gi—
— A2 COH—
— B2
—a3
—B3
GSCLA2 20 Carry look ahead for a 4 bit adder. = 4-46
8 | sl
— Bt Gi—
— A2 CO|
—B2
—{ a3
—{B3
GSFA2 14 2 bit full adder. o T 4-136
I
m | s
GSFA4 42 4 bit binary full adder. 4-137
GSFA16 233 16 bit full adder. 4-138
GSFAS2 30 2 bit twoscompfulladd/sub.’ 4-139
GSHA1 5 Half adder. 4-140
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Name Size Description Symbol Page =
GSCMP4 14 4 bit equality comparator. % 4-106 § é

% | o *
B1
B2
B3
GSCMP8 29 8 bit equality comparator. — 4-107
4z
—|A
— s
— A6
& | o
—{B1
s
e
=
GSMAG2 22 2 bit extendable binary magnitude comparator. A 4-163
Tace as
— A0 AEB|—
— A1 AGB—
— 80
—B1
GSMAG2H 17 2 bit binary magnitude comparator. T I 4-164
Al
® 5
GSMAG4 44 4 bit expandable binary magnitude comparator. 4-165
Name Size Description Symbol Page
GSPARS 21 8 bit odd parity detector. Do 4-202
— D1
20 o
— DS
—{D6
—D7
GSPAR9 24 9 bit odd parity detector. oo 4-203

LiL L
g
[*]
T
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Synchronizers

Name Size Description Symbol Page
GSSYNCO1 11 Synchronizer for asynchronous 0 to 1 event. 4-219
GSSYNC10 11 Synchronizer for asynchronous 1 to 0 event. 4-220
Clock Prescalers

Name Size Description Symbol Page
GSPS2 13 Divide by 2 external clock prescaler. . 4-204
GSPS3 19 Divide by 3 external clock prescaler. . 4-205
GSPS4 25 Divide by 4 external clock prescaler. . 4-206
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DIGITAL MEGACELL FUNCTIONAL INDEX

Function Page ?3 8
SEARAN...........oooee sttt 110 52
SOMCRIIS ...............eo ettt 110
SYNheSized CelIS ... 112
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Searams
Name Description Symbol Page

RASONwyz MxN synchronous static RAM compiler RASONwyz 5-1

with active low (OEN) 3-state outputs

Softcells

Name Description Symbol Page
MG29C01 4-bit Microprocessor E 5-11
MG29C10 Microprogram Controller/Sequencer 3;__5 é— 5-13
MG80C85 8-bit CMOS Microprocessor :m — 5-15
MG82C37A Programmable DMA Controller E 5-17
MG82C50A Asynchronous Communications Element i 5-19
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MG82C54 Programmable Interval Timer 5-21
MG82C55A Programmable Peripheral Interface . 5-23
MG82C59A Programmable Interrupt Controller = al 5-25

- 'I:.’—
MG82C84A Clock Generator and Driver = 5-27
—] §7§? ReseT |
— EF)
] ggwc CclKBY2 |
— :D":;" cxeya |
——4 AEN2
—d ASYNC READY
MGMC51 8-bit core microcontroller 5-29
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Synthesized Gells

Name Description Symbol
MGAmMmMNNAv Synthesizer builds mm bit by nn bit 5-31
adder/subtracters which employ the ADD
look-ahead carry technique F‘
—]csi cBol—
——A{(mm-1):0) S((mm-1):0)}—
—1B((nn-1):0)
MGBxxyyAv Synthesizer builds barrel shifters which 5-33
provide various shift functions for an input
word size of xx bits
-
—— D((xx-1):0)  Q{(yy-1):0) |—
MGFxxyyAv Synthesizer builds latch based FIFO’s of xx 5-35
words by yy bit sizes WRN IRN
RDN ORN
RSTN
—1D(yy-1):0) O((yy-1):0——
MGMmmnnBv Synthesizer builds 2's compliment multipliers 5-37
of mm bit by nn bit sizes — A((mm-1):0)
P((nn+mm-1):0) —
— B((nn-1):0)
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1.0 INTRODUCTION

1.1 This data book contains electrical and delay charac-
teristics of the American Microsystems, Inc. (AMI) 1.0pm
Gate Array library (GDx). This library is designed in AMI’'s
1.0um (CYx) CMOS process with the following features:
single poly, 2 or 3 metal levels, twin tub, and p- starting
material. The library cells are characterized for 5V +/-
10% applications but will operate between 2.5V and 5.5V.

1.2 LIBRARY FEATURES

1.2.1 The library implements all the functions in JEDEC
Standard No. 12-3. Several additional functions supple-
ment this standard. AMI refers to this implementation as
the ASIC Standard Library. The ASIC Standard Library is
the core offering for both Standard Cells and Gate Array
(future Standard Cell and Gate Array libraries will contain
this function set).

1.2.2 Gate Array libraries are now functionally compatible
with Standard Cell libraries because of the ASIC Standard
approach. Both libraries use the same transistor level
schematics (except for transistor sizes). Standard cells
take advantage of the ability to vary transistor widths to
optimize the switch point of the gates. The Gate Array
cells have comparable delays with the Standard cells so
that designs can be migrated from one library to the other
with minimum effort.

1-1

1.2.3 This Gate Array library was developed using AMI’s
internal design system called Accolade. This system s a
complete cell design system featuring symbolic graph
compaction, mask data extraction, characterization, logic
model data creation, and datasheet creation. Accolade
makes the libraries process independent which facilitates
faster cell migration to new process technologies.

1.2.4 Soft macro support exists for over 200, 7400 series
TTL functions and over 200 MSI functions which can be
used in conjunction with the ASIC Standard library. Mega-
cells are available such as core processors, RAMs,
DPRAMs, ROMS, FIFOs, and DSP type cells. Megacell
offerings vary between the GDx and Standard Cell librar-
ies (SDx). You should consult the appropriate databook
before finalizing your logic design.

1.3 FORMAT OF THE DATA BOOK

1.3.1 This introduction is preceded by an alphanumeric
index and selection guides for the ASIC Standard func-
tions, the MSI functions and the Digital Megacell Func-
tions. Following this introduction, Section 2 of the data
book contains library electrical characteristics, derating
factors, datasheet usage, base, and packaging informa-
tion. Section 3 contains datasheets for the ASIC Standard
functions. Section 4 contains datasheets for the MSI
functions. Section 5 contains the datasheets for the Digi-
tal Megacell functions. Finally Section 6 contains Terms
of Sales and Sales Offices Information.

=
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2.0 LIBRARY CHARACTERISTICS

2.1 DC OPERATING CHARACTERISTICS

2.1.1 Table 1 contains the absolute maximum ratings for 1.0 micron ASIC library chips. Table 2 and Table 3 contain the
input and output operating specifications respectively for the library. Note that Table 2 contains data with a Supply Voltage
range of 4.5v to 5.5v. The Library has been characterized with a Supply Voltage range of 2.5v to 5.5v. Please contact

factory for further details.

Table 1 : Absolute Maximum Ratings

1.0um CMOS
ate Aray

Parameter Range Units
VDD, Supply Voltage -03t07.0 Volts
Input Pin Voltage -0.3 to VDD+0.3 Volts
Input Pin Current -10.0to 10.0 mA
Storage Temperature - Plastic Packages -65t0 125 °C

- Ceramic Packages -65 to 150 °C
Lead Temperature 300 °C for 10 sec.

Note that these specifications indicate levels where permanent damage to the device may occur. Functional operation is not guaranteed under these
conditions. Operation at absolute maximum conditions for extended periods may adversely affect the long term reliability of the device.

Table 2 : Operating Specifications

Contact factory for 2.5 operating specifications.

Parameter Minimum Maximum Units
VDD, Supply Voltage 45 5.5 Volts
Ambient Temperature - Military -55 125 °C

- Commercial 0 70 °C

CMOS Input Specifications
Vil Low Level Input Voltage 0.3*VDD Volts
Vih High Level Input Voltage 0.7*VDD Volts
lil Low Level Input Current -1.0 HA
lih High Level input Current 1.0 HA
lil Input Pull-Up Current -30 -580 HA
lih Input Pull-Down Current 30 580 HA
Vit- Schmitt Negative Threshold 0.2*'VDD Volts
Vi+ Schmitt Positive Threshold 0.8*VDD Volts
Vh Schmitt Hysteresis 1.0 Volts

TTL Input Specifications
Vil Low Level Input Voltage 0.8 Volts
Vih High Level Input Voltage 2.0 Volts
lil Low Level Input Current -1.0 HA
lih High Level Input Current 1.0 HA
lil Input Pull-Up Current -30 -580 HA
lih Input Pull-Down Current 30 580 HA
Vit- Schmitt Negative Threshold 0.8 Volts
Vi+ Schmitt Positive Threshold 23 Volts
Vh Schmitt Hysteresis 0.4 Volts
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Table 3 : Output Operating Specifications

1.0um CMOS
ate Array

Parameter Minimum Maximum Units
1.0 mA Driver
Vol Low Level Output Voltage 0.4 Volts
Voh High Level Output Voltage 24 Volts
lol Low Level Output Current 1.0 mA
loh High Level Output Current -1.0 mA
2.0 mA Driver
Vol Low Level Output Voltage 0.4 Volts
Voh High Level Output Voltage 24 Volts
lol Low Level Output Current 2.0 mA
loh High Level Output Current 2.0 mA
4.0 mA Driver
Vol Low Level Output Voltage 04 Volts
Voh High Level Output Voltage 24 Volts
lol Low Level Output Current 4.0 mA
loh High Level Output Current -4.0 mA
8.0 mA Driver
Vol Low Level Output Voltage 0.4 Volts
Voh High Level Output Voltage 24 Volts
lol Low Level Output Current 8.0 mA
loh High Level Output Current -8.0 mA
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2.1.2 Figures 1 and 2 show typical current voltage curves for the pad driver transistors from 1 mA to 8 mA. References
to typical means the data was characterized for Tj = 25 degrees C, vdd = 5 volts, and typical (nominal) process. Figures
3 and 4 show the typical current voltage curves for input pads with pull-up and pull-down devices.

60
----- Jout (1MA) o —
lout (2MA) -
meme=- lout (4MA) /
509 — == lour(ama) 7/
v
’
/
/7
401 7
=
/ S
/ =%
—_ 4 ‘@ E
g 30 /, 3]
= =
5 =
K]

2
Vout (volts):l
Figure 1: Typical TTL and CMOS N-Channel Driver DC Characteristics
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Figure 2: Typical TTL and CMOS P-Channel Driver DC Characteristics
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Figure 3: Typical Input Pull-up DC Characteristics
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Figure 4: Typical Input Pull-down Characteristics
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2.1.3 Figure 8 and Tables 4 and 5 show derating factors for the current due to temperature voltage and process. Values
are normalized to typical conditions. To obtain a current value at conditions other than typical, multiply the derating factors
corresponding to those conditions to the current values from the curves in figures 1 through 4, i.e. Kyps*Kypc*Kppc*lpe-

13
1.2
’2 1.11
3 g8
<] o
3 SE
© 1.0
= £
@
N
8 0.9
S
P-4
0.8
0.7 T T T T —T —rT T T T T T T T T T
55 45 35 -25 -15 5 5 15 25 35 45 55 65 75 85 95 105 115 125 135
Tj = Junction Temperature (°C)
Figure 5: Temperature Derating Factors for DC Characteristics
Table 4 : Voltage Derating Factors for DC Characteristics
N-channel P-channel
(Vol = 0.4v) (Voh = 2.4v)
"Vpp 4.5v 5.0v 5.5v 45v 5.0v 5.5v
Kvoe 0.93 1.00 1.05 0.79 1.00 1.22
Table 5 : Process Derating Factors for DC Characteristics
N-channel P-channel
(Vol = 0.4v) (Voh = 2.4v)
WCS TYP BCS WCS TYP BCS
Kppe 0.76 1.00 1.39 0.70 1.00 1.49
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2.2 DELAY OPERATING CHARACTERISTICS

2.2.1 Delay values for CMOS cells are measured between the input and output 50% voltage supply (Vdd) crossing
points. TTL input buffers are measured from the input’s 1.4 volt crossing point to the output’s 50% Vdd crossing point.
TTL output buffers are measured from the input’s 50% Vdd crossing point to the output’s 1.4 volt crossing point. All delays
are characterized at typical conditions (Tj = 25 degrees C, Vdd = 5 volts, and typical process).

2.2.2 Figures 6, 7, and Table 6 contain derating factors for various temperatures, voltages, and process variation respec-
tively. To obtain a delay value at conditions other than typical, multiply the derating factors corresponding to those condi-
tions to the current values from the delays in the datasheets, i.e. Kt*Ky*Kp*Tp, where Tp can be a delay from the delay
characteristics table mentioned in 2.3.12 or a value calculated from the propagation delay equations as mentioned in

2.3.13:
14

131
1.21
1.1
1.01

0.9

Normalized factor (Ky)

0.8 1

0.7 T T T T -+ - T Y y Y ™ r Y T T T T T T
-55 -45 -35 -25 -15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145
Tj = Junction Temperature (°C)

Figure 6: Temperature Derating Factors for AC Characteristics

19

14

Normalized tactor (Ky)

0.9 T Y T Y Y
2.5 3.0 3.5 4.0 4.5 5.0 5.5

Volitage (volts)

Figure 7: Process Derating Factors for AC Characteristics

Table 6 : Process Derating Factors for AC Characteristics

Worst Case Typical Case Best Case

Kp 1.40 1.00 0.65
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2.3 INTERPRETING THE DATASHEET

2.3.1 Figure 8 shows a typical datasheet and points out the main features of the datasheet. Not shown is a schematic
which accompanies some of the more complex cells.

Figure 8
Library Type 1.0 um CMOS
AMILsceinitos ate Array
=
Cell Name > AA21 =2
|
- BE
Description r~————— Description 2 -
AA21 is a two-input gate, which performs a logical AND function. =
Logic Symbol * Logic Symbol Truth Table Pin Loading
Truth Table A B Q Ci
Pinloading o B - L L (a)
i _% L H L A 0.06
A a H L L B 0.06
B H H H
AA21
Equivalent Gates Equi Gates: 1.4
Bolt Syntax b BOIt SYNtAX: -.ooveerrecreseneereere Q.AA21AB;
Power Characteristics:
Parameter Value Units
Power Characteristics —————[ Suticipp T, = 85°C 13.47 nA
TCpd 0.19 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp?
‘tNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tdx ktdx 2 4 8
Delay Characteristics ———>| From To | (ns) (ns/pF) (0.14pFJ(0.29pF{(0.SOpF)
Any Input  Q tPLH 032 1.07 047| 063 | 0.96
Propagaﬁon Delay tPHL 0.39 0.83 051] 0.63 | 0.88
Equations » Propagation Delay Equation: t,(C() = Kpy Kritg, + kigxC())
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A description of these features of the datasheet are as follows:

2.3.2 LIBRARY TYPE: designates the feature size and library type such as Standard Cell or Gate Array.
2.3.3 CELL NAME: AMI’s cell name.

2.3.4 DESCRIPTION: A brief sentence about the function of the cell.

2.3.5 LOGIC SYMBOL: Shows a picture of the symbol as it appears as an icon in the workstation design kits.

2.3.6 TRUTH TABLE: Aboolean table showing the output logic levels as a function of the input logic levels.
Types of logic levels found in the logic tables are as follows:
H High level steady state

L = Lowlevel steady state
T = Transition from Low level to High level
d = Transition from High level to Low level
X = Any level including transitions

NC = No Change in output level for a given set of input levels
IL = The output level is unknown for this set of illegal input levels
Z = Highimpedance level

UN = Undriven Node or input

Q(n) = The level of Q before an active transition on the affecting node
QN(n) = The level of QN before an active transition on the affecting node

2.3.7 PIN LOADING: A table of cell input capacitances in picofarads. Output pin capacitance is given for 3 state cells
only. This information can be used to determine the fan-out loading on cell outputs.

2.3.8 EQUIVALENT GATES: Equivalent gates for the cell is defined as the cell area normalized to the area of the NA21
(2 input nand gate).

2.3.9 BOLT SYNTAX: BOLT (Block Oriented Logic Translator) is a AMI proprietary netlist format. This line shows the
BOLT syntax for the cell. One example of the use of BOLT is as a design interface from the workstation design kits to
AMI.

2.3.10 POWER CHARACTERISTICS:

2.3.10.1 Power for the cell can be described in three parts. The first part is the power dissipated due to the leakage cur-
rent across the channels and through the formed diodes. The second part is due to the switching voltage across capac-
itance on the internal nodes of the cell. And, the third part is due to the switching voltage across a load capacitance.

2.3.10.2 The power characteristics table provides the static leakage current for a junction temperature of 85 degrees C,
and the capacitance for all the switching nodes in the cell. It also gives the equation calculating power from these two
values. It does not include the power due to the load capacitance. This capacitance can be obtained by adding up all the
input capacitances of the driven cells and adding the interconnect capacitance. The average interconnect capacitance
for the 1.0 micron ASIC Standard library is 0.047pF. AMI can prepare an estimate of the power upon submission of a
netlist which uses a statistical model of the interconnect based on die size and fan-out.

Power = (Static Ipp) Vpp + CpaV?ppf + CLV pif
where
Static Ipp = static leakage current of the cell
Vpp = operating voltage
C,4 = capacitance of the switching nodes in the cell
fP: frequency of operation
Cy, = capacitance of the driven pins and interconnect

The frequency terms of the power equation dominates, making the static current term insignificant. However, the term
can be used to find the standby current.

2.3.11 DELAY CHARACTERISTICS: This table contains delay data for the various input to output paths in the cells.
Table 7 explains each column in the delay characteristics table.
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Table 7

EXPLANATION OF COLUMNS IN THE CELL CHARACTERISTICS TABLE

Column Name Explanation

Max Delay (ns) Names the two pins that identify the path for the delay

From To

Parameter Mnemonic for the propagation delay or timing parameter whose value can be caicu-
lated by using the tdx and Ktdx columns in conjunction with the propagation delay
equation =

=S

tpLH Input to output propagation delay for a rising edge on the output L E
tpHL Input to output propagation delay for a falling edge on the output a .E
tzn High impedance to high level delay
tzL High impedance to low level delay
thz High level to high impedance delay
tz Low level to high impedance delay
tsu Input setup time with respect to clock
th Input hold time

tdx (ns) Contains values for the intrinsic delay through the cell. The x in ty is a variable rep-
resenting r for the rising output delay (tp ), f for the falling output delay (tpyy), or x
for any of the other parameters. The values are given in nanoseconds.

Ktdx (ns) Contains delay per capacitance values to determine the delay due to capacitance
loading on the “To” pin. The x in Ky, has the same meaning as in the ty,. The values
are given in nanoseconds/picofarad.

Number of fanouts Contains the capacitance value and delay values for different loads. For output pad
cells 25pF, 50pF, 75pF, and 100pF loads are used. For core cells and input pad cells
fanouts of 2, 4, and 8 gates are used. These fanout loads are determined by the indi-
cated number of NA21 inputs and an interconnect capacitance from a statistical
table of fanout values for a chip that is 250 mils on a side.

2.3.12 PROPAGATION DELAY EQUATION: This equation shows how to calculate the total delay for the load dependent
delay paths using the delay characteristics table. Here are some notes to help in understanding how to use the equa-
tions.

2.3.12.1 KpyKry are the derating factors for finding delays at conditions other than typical. Use Figures 6 and 7 for these
values of Kp, Ky, and K1. Kpy = Kp*Krt.

2.3.12.2 When the equations use tg, and Kyqy, use either rise delay values or fall delay values for both variables.
2.3.12.3 If rise and fall delay numbers need to be inter-mixed, the equations will specifically state this, i.e. tg + Kig{C|).

2.3.12.4 If the equations inter-mix delays from different paths, then the delay variable will designate this with a pin value
in parenthesis at the end of the variable.
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2.4 GDx Series Bases

The AMI bases are built using a “sea-of-gates” architecture; that is, they consist of a solid array of P and N channel
devices built without routing channels. This allows greater flexibility in building cell macros, especially large memory mac-
ros, and allows for much tighter routing. Flexible I/O sites surround the sea-of-gates core which can be programmed to
be inputs, outputs, I/Os, or power supply pins. Further, in order to minimize supply noise in the core and input buffer cells,
all I/O sites contain double VSS or ground supply busses, with one set isolated from the core and dedicated to supplying
output drivers only. In addition, there are three “fixed”, non-programmable supply pins in each corner of the die.

The capacity of all bases in the GDx series arrays is given in Table 8. The “Base Name” column contains the names of
the bases available in the GDx series. Numbers in the “Raw Gates” column represent the number of sites available for
gate placement in the core of the given base, while the numbers given in the columns below “Usable Gates” are esti-
mates of the size of netlist that can be routed into the base. Of course, due to the space taken by interconnection of cells,
the number of usable gates cannot be as large as the raw sites; however, depending on the amount of interconnect
required to route the netlist, very high usage can be achieved by using triple-level interconnect, as can be seen in the
“Triple Metal” column. In situations where the pin count rather than core size dictates the selection of the base, or where
device cost or fabrication spans are critical parameters, double metal routing can be used. The “Double Metal” column
indicates an estimated maximum size for a netlist that can be routed on the given base using two levels of interconnect.
Finally, the last column gives the number of programmable pins available for each base. This pin count typically includes
both IO pins and supplies. Also, note that the numbers given do not include the 12 fixed supply pins which can be used
for additional supply pins if desired.

Table 8 : Capacities of GDx Series Gate Array Bases

Base Name Raw Gates Usable Gates Programmable Pad Count
Triple Metal Double Metal Available 5 mil In Development
GD170K 166,332 123,100 94,100 368 460
GD115K 115,856 85,700 64,500 304 384
GD85K 83,776 62,000 45,300 256 324
GD50K 55,664 41,200 29,400 204 256
GD35K 37,200 27,500 19,600 168 210
GD25K 26,600 19,700 14,000 140 174
GD20K 22,320 16,500 11,800 130 162
GD16K 17,264 12,800 9,100 112 142
GD12K 13,286 9,800 7,000 96 122
GD9K 9,920 7,300 5,200 84 106
GD7K 7,632 5,600 4,000 72 92
GDsK 5,104 3,800 2,700 60 76
GD3K 2,580 1,900 1,400 44 56

2-10
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2.5 Packaging

Package Lead ~GDx Series Gale Array Base _'4
Count 170K | 115K | 85K [ 50K | 35K | 25K | 20K | 16K | 12K | oK | 7K | 5K | 3K
“Plastic Quad Flat aﬁages-WP's
44
52
64
80
100
120
128
144
160
208
256
304 D

Plastic Pin Grid Arrays - PPGA’s
68 A A
84
100
108
120
132
144
180

> > > > >
> > > >

> > >| »| >| >
>| > >| > >»| >

>| > > | »| > >

>| >| > | »| »| >»| >

>| >| > > > > > >
>| > > >| 2| »| > > >
> >| | »| >| > | >| >

> >| >| 2| | > > >

Information

Ol >| »| »| >| »| >

O] Of »| »| >»

o
>

o

>| >| > »| > >

>| »| >| »| »| >

>| »| > »| > >»
>

O| »| 2| »| »| >»| >
Ol »| >| >| »| »| >

>| »| O| »

O| ol »| »|O

Plastic Leadless
20
28

>
>

> > > >
> >| > >
> >| > >
> > > > >
> > > > >
> 2| »| > >
> > > > >
> > > > >

44
68
84

Plastic Dual-In-line Packages - PDIP’s
8
14
16 A

18
20
22
24

28
40 A A
48 A A A A A A A
A - Package is available for the indicated device D - Package is under development -Not available (previously listed as available or in development)

>| > > >
>| > »| >
>| > > >

> > > > > > > > > >

>| >| >
> »| »| >

>| >| >

> > > >
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Package Lead GDx Series Gale Array Base

Count 170K ] 115K | 85K | 50K | 35K ] 25K | 20K | 16K | 12K | oK | 7K | 5K | 3K
Ceramic J Leaded Chip Carriers - CLDCC’s

RN E B
o| »| > »| >
o| »| > > >
ol »| > > >
o »| »| > »| »

D D A A D
Ceramic Pin Grid Arrays - CPGA’s

o
o
o
o]

>
>
>
>

oy
N
o

> > > >

» 0| 0|0

256

391

512 D

Ceramic Quad Flat Packages - CQFP’s

40

44 A A

84 A A A A A

132 D D D

144 A

172 A A

340

Ceramic Leadless Chip Carriers - CLCC’s

20

24 A A

28

>
>
>| >| »| >

36

A A

> >| 2| >| >| >
>
>
>

2

>

>
>| >| > >| »| >| >
>| >»| > >| > >| >
>| > 2| 2| »| »| >

A A A

28

A A

A - Package is available for the indicated device D - Package is under lopment =33 -Nof ilable (previously listed as available or in development)
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2.6 AMI Design Flow

The typical design flow is shown in . describes how the supported third party tools can be used to interface with AMI. A
designer starts with a specification entered in a supported third-party CAE workstation. The design is captured graphi-
cally using elements from AMI’s ASIC Standard Library. This is a portable library that is process and technology indepen-
dent, which allows for upward migration.

Timing simulation can then be performed with user-supplied test vectors and/or automatically generated test vectors.
Fault coverage of the test vector set can be verified as an additional service. AMI's ACCESS Design Tools are intended
to be used interactively at each stage of the design .Afinal analysis is performed prior to sending the design to the factory.
Design analysis tools check both the design and test vectors for correctness and compatibility with in-house ASIC testers.
The design is also analyzed for inefficiencies and possible flaws that could cause problems in manufacturing the device.

When the design is received by the factory, the “Design Start Package” is reviewed by AMI engineers. This start package,
which is supplied by the designer, contains the device specification, netlist, critical timing paths, and vectors. For designs
that have not previously been screened by the ACCESS Design Tools this process must be performed. The design is
then simulated on AMI’s sign-off simulator and the results compared to the customers simulation from the third-party CAE
tool.

Once the design has passed the initial screening it is then ready for placement and routing. The layout proceeds by first
placing special macros, assigning priority to critical paths, and designing the distribution and buffering of clocks. The bal-
ance of the circuit is then automatically placed and routed.

After layout has been completed the interconnect data is extracted from the physical layout to be fed back to the sign-off
simulator for final circuit verification. This post layout interconnect data can be sent to the customer for his final validation.
When the post-layout simulation has been completed the design is then released for mask and wafer fabrication. The test
program is developed in parallel with the wafer fabrication using internal automatic test pattern generation software.

AMTI’s factory engineers and Field Application Engineers (FAEs) offer assistance in performing any step of the design
flow. These services include functional and timing simulation, fault vector grading, and test vector generation.

=
=S
B2s
[ 7]

&E
[— =3
[
=
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Figure 9: Typical Design Flow
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Figure 10 identifies how the designer can use AMI-supported third party tools to develop and transmit designs to AMI.
AMI is developing additional tools in both the synthesis and CAE environments. Through the use of standard interface
tools such as EDIF, AMI has developed libraries which are “graphically” portable among the various supported worksta-
tions. Currently, logic synthesis is supported on Synopsys™. Schematics that are generated using that tool can be ported
into the other CAE environments using EDIF schematic writers and readers.

Optional

AMI Environment

Memory
Compiler

AMI ASIC
Std. Libr.

Design
Compiler

i
=2
5%
[}
2E
ag
E

Third Party
Synthesis Tool Schematic
(Synopsys) Translation VHDL hé?fneéz Il:
i

AMI ASIC
Std. Libr.

Design
Verification

Place and
Route
Post Route
Verification

Netlist
Translation

Third Party
Environment

( Cadence, Dazix,
Mentor, Valid,
Viewlogic )

Vector

Generation

Estimated
Delays

Timing
Simulation

Figure 10: Interfacing with Third Party Design Environment

D AMI Sofware @ T Pary St
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2.7 Megacells

Awide array of megacells are also available in the AMI ASIC Standard library ranging from an eight bit I/0 port and micro-
controllers to generated cells such as adders and read/write memory. All of the megacelis consist of an assemblage of
low level ASIC Standard cells, therefore, the resulting megacells are portable across technologies just as the lower level
cells are. Generated megacells are large cell blocks which can be built to specified dimensions. For instance, if an appli-
cation requires the multiplication of two 12 bit words, a 12x12 multiplier megacell can be generated and supplied for use
as an element in a netlist, likewise for an adder. Single and dual port RAM block generators are also available which uti-
lize the sea-of-gates architecture of the gate array base core to implement a dense, fast memory core in sizes ranging
from 32 x 1 to 1024 x 32. Thus, upon request, AM! will build and deliver a complete RAM macrocell on the requested
workstation. The Megacell offering is listed in Table 9.

Table 9 : AMI ASIC Standard Library Megacells

Cell Name Description !quivalent Gates
MG29C01 4-Bit Microprocessor Slice 600
MG29C10 Microprogram Controller/Sequencer 750
MG80C85 8-Bit CMOS Microprocessor 2000
MG82C37A Programmable DMA Controller 3000
MG82C50A Asynchronous Communications Element 2300
MG82C54 Programmable Interval Timer 2600
MG82C55A Programmable Peripheral Interface 750
MG82C59A Programmable Interrupt Controller 900
MG82C84A Clock Generator and Driver 400
MGMC51 8-Bit Microcontroller, Intel™ Equivalent 9500
Multipliers 2's Comp. Cell Generator, sizes up to 32x32 Generated
Adders 2's Comp. Cell Generator, sizes up to 32x32 Generated
FIFOs First In First Out Register Generator Generated
Barrel Shifter Barrel Shift Generator Generated
RAM Cell Generator, sizes range from 32x1 to 1024x32 Generated
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Description:

AA21 is a two-input gate, which performs a logical AND function.

Logic Symbol Truth Table Pin Loading
A — Ci
B— Q (oF
AA21 A | 007
A Q B 0.07
B
AA21
Equivalent Gates: ............c.ccccecueeneee. 2
Bolt Syntax: ..........ccccoocrvenncnncnnene Q.AA21AB;

Power Characteristics:

Parameter Value Units
Static Ip Ty = 85°C 17.0 nA
TCoq 0.25 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.36 1.12 0.54 0.73 1.1
tPHL 0.40 0.66 0.50 0.62 0.84

Propagation Delay Equation: tp(CL) = Kpy Kt{tax + kigxCr)
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Description:
AA22 is a two-input gate, which performs a logical AND function.
Logic Symbol Truth Table Pin Loading
A— 2 Ci
B Q F
AA22 A | 0.07
A Q B | 0.07
=i
AA22
Equivalent Gates: ...........cc.ccccoevueune 2
Bolt Syntax: .........cccccoeveviiciiieecrennes Q.AA22AB;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 25.4 nA
TCpy 0.39 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f

tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:

Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.43 0.59 0.53 0.63 0.82
tPHL 0.47 0.44 0.54 0.61 0.76

Propagation Delay Equation: t,(C|) = Kpy Kr(tgy + kiaxCp)
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Description:
AA31 is a three-input gate, which performs a logidal AND function.
Logic Symbol Truth Table Pin Loading
A — A B C|Q
CB:— Q L X X |L
— X L X |L
A D31 X x LU
B §>@ Q H H HIH
c
AA31
Equivalent Gates: ............cccoeveeeene
Bolt Syntax: .............
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 17.0 nA
Tde 0.36 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp? f
tNote: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.54 1.16 0.72 0.92 1.31
tPHL 0.51 0.74 0.63 0.75 1.00

Propagation Delay Equation: t,(C{) = Kpy Ky(tgy + kigxCl)
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Description:

AA32 is a three-input gate, which performs a logical AND function.

1.0

CMOS
ate Array

Logic Symbol Truth Table Pin Loading
A—7% A B C |Q
(B: — Q L X X |L
— X L X |L
Ao h32 X X L|L
B Q H H HI|H
Cc
AA32
Equivalent Gates: .............................. 3
Bolt Syntax: ...........coovvvvviinnincnne. Q.AA32ABC;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 25.4 nA
T pd 0.51 pF
Power = (Static Ipp) (Vpp) + Cpd Vop® f
TNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditiofls: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input . Q tpLH 0.64 0.64 0.74 0.85 1.07
tpHL 0.59 0.48 0.66 0.74 0.91

Propagation Delay Equation: t,(C) = Kpy Ky(tgy + kiaxCy)

34
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Description:
AA41 is a four-input gate, which performs a logical AND function.
Logic Symbol Truth Table Pin Loading
— A B C D| Q
@ _— Q L X X X| L
— X L X X| L
AA4 X X L x|t
g@ Q X X X L|L
A4 H H H H| H
Equivalent Gates: ....
Bolt Syntax: ..........cccoocveiiiciiiieeeee Q.AA41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 21.2 nA
TCpd 0.41 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp® f
tNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.70 1.23 0.89 1.10 152
tPHL 0.57 0.77 0.70 0.83 1.09

Propagation Delay Equation: t,

3-5
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Description:

AA42 is a four-input gate, which performs a logical AND function.

Logic Symbol Truth Table Pin Loading
— 3 A B C D| Q
ﬁ :3— Q L X X X| L
— X L X X| L
AAd2 X X L x| L
g §">@ aQ X X x L|L
AAL2 H H H H| H
Equivalent Gates: ...........c.ccceennene. 3
Bolt Syntax: ........ccccoceveiiccnncninncnnnne Q.AA42ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 25.4 nA
TCoq4 0.55 pF
Power = (Static Ipp) (Vpp) + Cpd Vop® f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.82 0.68 0.92 1.04 1.27
tPHL 0.64 0.51 0.72 0.81 0.98

Propagation Delay Equation: tp(CL) = Kpy Kr(tax + KigxCL)
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Description:

AN11 is an AND-NOR circuit consisting of two 2-input AND gates into a 2-input NOR gate.

Logic Symbol Truth Table Pin Loading
A B C D] aa
A AN11 L X L X|H
B L X X L | H
a X L L X|H
c X L X L | H
D H H X X} L
X X H HIL
Equivalent Gates: ..............ccccveeeeee. 2
Bolt Syntax: .........ccoceiiviniinennicnne, Q.AN11ABCD;

Power Characteristics:

Parameter Value Units
Static Ipp Ty =85°C 17.0 nA
jGCd 0.31 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
tNote: Cq does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
Any Input Q tLH 0.51 1.56 0.76 1.03 1.55
tPHL 0.27 0.81 0.40 0.54 0.81

Propagation Delay Equation: tp(CL) = Kpy Kr{tax + kigxCL)
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Description:

AN31 is an AND-NOR circuit consisting of a 2-input AND gate and two direct inputs into a 3-input NOR gate.

Logic Symbol Truth Table Pin Loading

A B C D] Q

AN31 L X L L} H

A X L L L|H

B Q H H X X | L

c X X H X|L

D X X X HIL

Equivalent Gates: ..........cccocvieeeneennns 2

Bolt Syntax: ..........coorieeicnicinceeencne Q.AN31ABCD;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 25.4 nA
Tde 0.30 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
1Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
Any Input Q teLH 0.94 3.02 1.43 1.95 296
tPHL 0.23 0.86 0.36 0.51 0.80

Propagation Delay Equation: t5(Cy) = Kpy Kr(tgy + KigxCL)
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Description:

AU11 is a combinational one bit full adder.

Logic Symbol Truth Table Pin Loading
Cl A B | S CO
L L L L L
L L H H L
—lcl lcol— L H L|H L
AU11 L H H|L H
_‘ A H L L|H L
S— H L H L H
—B H H L|L H
H H H H H
Equivalent Gates: ..............cccccoeueeneee. 7
Bolt Syntax: ..........ccoovvvieeieiienene COS.AU11ABCI;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 75.9 nA
Tde 1.39 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® |
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
A S tpLH 158 1.14 177 1.96 2.34
tpHL 1.11 1.01 1.27 1.45 1.79
B [ tpLH 1.79 1.14 1.97 2.17 255
tPHL 1.43 1.01 1.59 1.77 2.10
Cl S toL 0.69 114 0.87 1.07 145
tPHL 1.28 1.01 1.44 1.62 1.96
A co tpLH 0.63 117 0.82 1.02 1.41
tpHL 1.16 1.15 1.35 1.55 1.93
B CcO tpLH 0.63 117 0.82 1.02 1.42
tpHL 1.21 1.15 1.40 1.59 1.98
Cl cO toLH 0.57 1.17 0.75 0.95 1.35
tpHL 0.82 1.15 1.01 1.21 1.59

Propagation Delay Equation: t,(C) = Kpy Kt{tgx + kiaxCr)

3-9



AMI seciconsucors
I ————

1.0um CMOS
ate Array

April, 1992

Logic Schematic
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Description:

BLO2 is a tri-state bus latch that stores the final binary level on the bus when left undriven.

Logic Symbol Truth Table Pin Loading
N/A Ci
BLO2
(pF)
10 | 0.15
Equivalent Gates: ...............c........... 7
Bolt Syntax: .......cccooveveivienininereene. 10 .BL02;

Power Characteristics:

Parameter Value Units
Static Inp Ty = 85°C 17.0 nA
Tde 1.92 pF

Power = (Static IDD) (VDD) + de V002 f
tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns)
Parameter tax
From To (ns)
10 10 tPLH 0.30
tPHL 0.58

Propagation Delay Equation: t,(Cy) = Kpy Kt(tay + kigxCr
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Description:

CVDD is the resistive tie-up to the core Vdd bus for all macro inputs.

Equivalent Gates: ............ccccocceueeueenne 1
Bolt Syntax: ........ccccccevvencenrencereennene, Q.CVDD;

CVvDD

o
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Description:

CVSS is the resistive tie-down to the core Vss bus for all macro inputs.

Equivalent Gates: ...............ccocoencee. 1
Bolt Syntax: ...........ccocovveiveiieceree. Q.CVSS;

CVSS

g
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Description:

DC24 is a two-to-four line decoder/demultiplexer with active low enable.

1.0um CMOS
ate Array

DC24

Logic Symbol Truth Table Pin Loading
DC24 EN S1 SO0 |QON QiIN Q2N Q3N
E H X X H H H H
L L L L H H H
A3 L L H H L H H
832& L H L|H H L H
—S1 Qip- L H H|H H H L
—S0 QO0p-
Equivalent Gates: ..............ccceeeeveneennne 8
Bolt Syntax: .........ccccovvvivvvrvenieen. QON Q1N Q2N Q3N .DC24 EN S0 St1;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 63.2 nA
TCpq 1.65 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp© |
fNote: C4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
BX aN- LH 0.44 115 0.63 0.82 121
tpHL 0.53 1.10 0.71 0.90 1.27
EN QN trn 062 115 — 081 1.00 139
tpHL 0.75 1.10 0.93 1.11 1.39

Propagation Delay Equation: t,(C() = Kpy Kt(tgx + kiaxCL)
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1.0um GMOS

AMIL semiconductors ate Aray
April, 1992 DC38
Description:

DC38 is a three-to-eight line decoder/demultiplexer with active low enable.

Logic Symbol Truth Table Pin Loading
Truth Table Appears Gi
On Next Page F
SO | 0.35
S1| 035
S2| 036
EN  0.07
Equivalent Gates: ............ccccccecunnee 18
Bolt Syntax: ..o QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .DC38 EN S0 S1 82 ;
Power Characteristics:
Parameter Value Units
Static Inp Ty = 85°C 151.6 nA
TCpq 381 pF
Power = (Static Ipp) (Vpp) + de Vooz f
TNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Sx QN tpLH 0.69 0.72 0.80 0.93 117
tpHL 0.88 0.85 1.01 1.16 1.44
EN QN tpLH 0.97 0.72 1.08 1.21 1.45
tPHL 1.24 0.85 1.38 1.52 1.80

Propagation Delay Equation: t,(Cy) = Kpy Kr(tax + kiaxCl)
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1.0um CMOS
AMLscniconsuctors Eale Anay

April, 1992 DF081

Description:

DF081 is a static master-slave D flip-flop without set or reset. Outputs are unbuffered and change state on
the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
D C |Q ON .
H t[H L Ci
—D Q— L ¢+ |L H F
—c X L |[NC NC D | 007
DF081 c | 021
Qo— NC = No Change
Equivalent Gates: .............cccccoceenen.e. 6
Bolt Syntax: ............ccocooivininiinnns QQN .DF081CD;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 59.0 nA
TCo4 1.61 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f

TNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
C Q tpLH 0.78 2.02 1.10 1.45 2.12
tPHL 0.22 0.67 0.33 0.45 0.67
Cc QN tpLH 0.53 1.15 0.72 0.92 1.30
tPHL 0.95 0.91 1.10 125 1.56
Min C Width  High tw 0.95
Min C Width  Low tw 1.08
Min D Setup tsu 1.08
Min D Hold t, 0.00
For Q Delays: tp(CL) = KpyKr(tax + Kigx * CL)
For QN Delays: ton(Criany: Cria)) = KpvKrltar(QN) + (kig(QN) « CL(QN)) + (kigr(Q) - CL(Q))]

tom(Criany: Cuiqy) = KpvKrltai(QN) + (kigf(QN) « CL(QN)) + (kyq(Q) « C(Q))]
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AMI scriconsuctrs

April, 1992

Description:

1.0um CMOS

3

ate Array

DF091

DF091 is a static master-slave D flip-flop. Set is asynchronous and active low. Outputs are unbuffered and
change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
& SN D ¢ |a oN
S L X X |H L
—D Q— H L t L H
_lc H H 4 |H L
DF091 H X L |NC NC
Q
o~ NC = No Change
Equivalent Gates: ...........c.ccoevuvrueeee. 7
Bolt Syntax: .........cccocrceineneenne. QQN .DF091 CD SN;;
Power Characteristics:
Parameter Value Units
Static Ipp T; = 85°C 59.0 nA
TCpy 1.92 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f

1Note: Cy does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty =25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Quts
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
C QN toLn 0.76 2.02 1.08 1.43 2.10
tpHL 0.22 0.66 033 | 044 | 066
C Q trLH 0.56 1.15 0.75 0.95 1.33
tpHL 1.06 1.06 123 | 1.4 1.76
SN Q tpLn 0.32 115 051 0.71 1.09
SN QN tpHL 0.77 0.66 087 | 098 | 1.20
Min CWidth  High tw 1.06
Min C Width  Low tw 1.07
Min SN Width  Low tw 0.77
Min D Setup tsu 1.07
I"Min D Hold th 0.00
| Min SN Setup tsu 0.30
"Min SN Hold t, 0.21
For Q Delays: ton(Crq) Criany) = KpvKtltadQ) + (kiar(Q) « CL(Q)) + (kigr(QN) « C (QN))]

ton(Cr): Criany) = KpvKtltar(Q) + (kar(Q) + CL(Q)) + (kigr(QN) » CL(QN))]

For QN Delays: t(CL) = KpyKr{tax + Kiax * C)
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1.0um CMOS
AMLscviconductors ate Array

April, 1992 DFOA1

Description:

DFOAT1 is a static master-slave D flip-flop with asynchronous, active low reset. Outputs are unbuffered and
change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN D C |Q oN
—D - L X X |L H
c Q H L t L H
] H H t H L
DFOA% O— H X L |NC NC
R
(l) NC = No Change
Equivalent Gates: ..........cccccceeeeenenee 7
Bolt Syntax: .......ccccccevirvinenienennne, QQN .DFOA1CDRN;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 84.2 nA
TCpd 1.98 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f
tNote: de does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
C QN tpLH 0.77 2.03 1.10 1.45 2.13
tpHL 0.22 0.66 032 | 044 | 066
C Q tpLh 0.67 2.05 1.00 1.35 2.04
tppL 0.93 0.93 1.08 1.24 1.55
RN Q tpHL 0.48 0.93 0.63 0.79 1.10
RN QN tpLy 1.29 2.03 1.61 196 | 2.64
Min C Width  High tw 0.93
Min C Width  Low tw 1.16
Min RN Width Low tw 1.29
Min D Setup tsu 0.92
Min D Hold t 0.00
Min RN Setup tsu 0.80
Min RN Hold th 0.72
For Q Delays: ton(Cria) Crany) = KpvKtltar(Q) + (kigr(Q) « CL(Q)) + (Kiar(QN) « CL(QN))]

ton(Criq): Criany = KpvKtltar(Q) + (kig(Q) « CLQ)) + (kigr(QN) « CL(QN))]
For QN Delays: to(CL) = KpyKr{tay + Kigx * C)
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1.0um CMOS
AMIL sciconsucors ate Array

April, 1992 DFOB1

Description:

DFOB1 is a static, master-slave, D flip-flop, SET and RESET are asynchronous and active low. Outputs are
unbuffered and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN RN D C |Q N
4 L~ L X X |IL I
S L H X X |H L
—b " Q— HoLox XL H
- H H L L H
%FOBE_) H H H *|H L
8 9P H H X L |NC NC
? NC = No Change
IL = lllegal
Equivalent Gates: .............c.cceceeueneen. 8
Bolt Syntax: .........c.coccovvceicinnicnnenene QQN .DFOB1 CD RN SN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 75.8 nA
TCpq 2.42 pF
Power = (Static Ipp) (Vpp) + Cpq Vpp? f
tNote: de does not include interconnect capacitance.
Delay Characteristics:
Conditions: T,;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kigx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF)| (0.67pF)
C QN tpLH 0.79 2.02 111 1.46 213
touL 0.23 0.66 0.33 0.45 0.67
9 Q [ 0.55 117 0.74 0.94 1.33
tpuL 1.06 1.09 1.23 1.42 1.79
SN Q toLH 0.30 117 0.49 0.69 1.08
SN QN tpHL 1.09 0.66 1.19 1.30 153
RN Q tpHL 1.23 1.09 1.40 1.59 1.96
RN QN tpLH 0.96 117 1.28 1.63 2.30
Min C Width High Ty 1.06
Min C Width Low tw 1.23
Min RN Width Low ty 1.23
Min SN Width Low ty 1.09
Min D Setup [ 1.06
Min D Hold t 0.00
Min RN Setup tsu 0.90
Min RN Hold 1 0.74
Min SN Setup Ty 0.29
Min SN Hold 1 0.21

For Q Delays: toh(Cria) Crian)) = KpvKltar(Q) + (kiar(Q) « CL(Q)) + (kiat(QN) « CL(QN))]
tonl(CL(q), Criany) = KpvKltar(Q) + (kigr(Q) » CL(Q)) + (kiar(QN) « CL(QN))]
For QN Delays: tp(CL) = KpyKrltax + Kigx * CL)
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1.0um CMOS
AMKscuicosuctors ate Array

April, 1992 DF101

Description:

DF101 is a static, master-slave D flip-flop. Set is asynchronous and active low. Outputs are buffered and
change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
S SN D Cc|Q ON
5 L X X |H L
—1D Q— H L ¢+ |L H
—lc H H ¢+ H L
DF101 H X L |[NC NC
Qp- NC = No Change
Equivalent Gates: ...............c.cceune. 8
Bolt Syntax: ...........cccoeeeeevcnincneenn QQN .DF101 CDSN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 758 nA
TCod 219 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp? f
1Note: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF)| (0.67pF)
Cc QN tpLH 154 1.14 1.72 1.91 2.30
tPHL 0.79 0.74 0.91 1.03 1.28
C Q tPLH 0.47 117 0.66 0.86 125
tpHL 0.98 1.01 1.15 1.32 1.66
SN Q tpLH 1.03 1.17 1.22 1.42 1.81
SN QN tPHL 0.51 0.74 0.63 0.76 1.00
Min C Width  High ty 1.28
Min C Width  Low tw 1.07
Min SN Width tw 0.80
Min D Setup tsu 1.07
Min D Hold th 0.00
Min SN Setup tsy 0.30
Min SN Hold th 0.21

Propagation Delay Equation: t,(C() = Kpy Kr(tay + kiaxCy)
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1.0um CMOS
AM Eﬂlﬂ Anay

April, 1992 DF111

l.Semicondnctors

Description:

DF111 is a static master-slave D flip-flop. RESET is asynchronous and active low. Outputs are buffered and
change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN D Cc|Q ON
L X X{|{L H
—D | Q— H L ¢t|L H
—C H H 4| H L
DF111 H X L |NC NC
—| QP
(T) NC = No Change
Equivalent Gates: .............ccccceceeneene 8
Bolt Syntax: ..........ccececeveeveereenee....Q QN .DF111 CD RN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 101.1 nA
1Cpa 226 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f
1Note: C 4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: T,=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
[ QN tpLH 137 1.10 1.55 174 7 211
tPHL 0.97 0.89 1.1 1.26 1.56
c Q tpLH 0.47 1.16 0.65 0.85 124
tPHL 1.00 1.03 1.16 1.34 1.68
RN Q tpHL 1.51 1.03 1.68 1.85 2.20
RN QN tPLH 0.72 1.10 0.90 1.09 1.46
Min C Width  High tw 1.15
Min C Width  Low tw 1.15
Min RN Width tw 1.44
Min D Setup tsu 0.92
Min D Hold th 0.00
Min RN Setup tsu 0.80
Min RN Hold th 0.71

Propagation Delay Equation: t,(C}) = Kpy Ky{tgy + kiaxCp)
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1.0um CMOS
AM scriconduciors ate Aay

April, 1992 DF121

Description:

DF121 is a static, master-slave, D flip-flop, SET and RESET are asynchronous and active low. Outputs are
buffered and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN RN D C | Q ON
L L X X |IL 1L
O L H X X |H L
_Ibs I a— H L X X |L H
—lc H H L *|L H
DF121 H H H ¢ |H L
ﬁl Qp- H H X L INC NC
(P NC = No Change
IL = lllegal
Equivalent Gates: ..............ccccceeennee. 10
Bolt Syntax: ........ccccceevvvierinircnieennne, QQN .DF121 CDRN SN;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 92.7 nA
TCpq 2.69 pF
Power = (Static Ipp) (Vpp) + Cpa Vop? f
1Note: C,4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
C QN tpLH 1.54 1.15 1.72 1.92 2.30
tPHL 0.79 0.72 0.90 1.03 1.27
Cc Q tpLH 0.49 117 0.68 0.88 1.27
tpHL 1.02 1.03 1.18 1.36 1.71
SN Q tpLH 1.38 117 1.57 1.77 2.16
SN QN pHL 0.49 0.72 0.61 0.73 0.97
RN Q PHL 1.45 1.03 1.62 1.79 2.14
RN QN tpLH 1.97 115 215 2.35 2.73
| Min C Width High tw 1.29
Min C Width Low tw 1.21
Min RN Width ty 1.72
Min SN Width tw 112
Min D Setup tsu 1.04
Min D Hold th 0.00
Min RN Setup tsu 0.89
Min RN Hold th 0.73
Min SN Setup tsu 0.28
Min SN Hold 1 0.21

Propagation Delay Equation: t5(Cy) = Kpy Ky(tgyx + kigxCL)
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Description:

AM L scoiconsucor

April, 1992

1.0um CMOS

6

ate Array

DFA81

DFAB81 is a static master-slave D flip-flop without set or reset. Outputs are unbuffered, and change state on
the rising edge of the clock. Equivalent to DF081 with transmission gates.

Logic Symbol Truth Table Pin Loading
D C | Q QN .
H 4+ |H L CI;
D Q L 4L H
] B X L |Nc NC D | 007
%FAS]_ Cc | 021
Qp- NC = No Change
Equivalent Gates: ..............ccccecvennnee. 5
Bolt Syntax: .........cccocceeviriiciienee. QQN .DFA81CD;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 50.6 nA
TCod 1.69 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
C Q L 0.85 1.1 1.03 122 159
torL 0.68 0.65 078 | 0.89 1.11
C QN tpLy 0.38 115 056 | 076 | 1.14
tpHL 0.44 0.80 057 | 071 0.98
Min C Width  High tw 0.76
MinCWidth~  Low tw 1.01
| "Min D Setup tsy 1.01
| Min D Hold t, 0.00
For Q Delays: tp(CL) = KPVKT(th + ktdx * CL)
For QN Delays: ton(Cran): Cria)) = KpvKrltar(ON) + (ki (QN) « CL(QN)) + (kir(Q) - CL(Q))]

toni(Criany Cuiq)) = KpvKrltaQN) + (kigf(QN) « CL(QN)) + (ki (Q) - CL(Q))]
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1.0um CMOS
AMI secmiconductors Eate Anay

April, 1992 DFA91

Description:

DFA91 is a static master-slave D flip-flop. Set is asynchronous and active low. Outputs are unbuffered and
change state on the rising edge of the clock. Equivalent to DF091 with transmission gates.

Logic Symbol Truth Table Pin Loading
4 SN D Cc |a oN
Q L X X [H L
_IpS a— H L t L H
_% H H t |H L
FA91 H X L [NC NC
Qp—

NC = No Change

Equivalent Gates: .............ccccoevuenee. 6
Bolt Syntax: ..........ccocveverenrenreeenene. QQN .DFA91 CD SN ;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 50.6 nA
Tde 1.42 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f
tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
C QN tpLH 0.47 1.19 0.66 0.87 1.27
tpuL 0.52 0.81 0.65 0.79 1.06
c Q tpLH 0.81 112 0.99 1.18 1.55
tphL 0.71 0.85 0.84 0.99 1.28
SN Q tpLH 0.50 1.12 0.68 0.87 1.24
SN QN tpHL 0.86 0.81 0.99 1.13 1.40
Min C Width  High tw 1.18
Min C Width  Low tw 1.03
| Min SN Width Low tw 1.13
Min D Setup tsu 1.03
Min D Hold th 0.00
Min SN Setup sy 0.28
Min SN Hold th 0.21

For Q Delays: tph(Cra) Criany) = KpvKtltarQ) + (kiar(Q) « CL(Q)) + (kiar(QN) - G (QN))]
toni(Crq)s Crian)) = KpvKrltar(Q) + (kiar(Q) « CL(Q)) + (kiar(QN) » CL(QN))]
For QN Delays: tp(Co) = KpyKr(tax + kiax * C

3-34



1.0um CMOS
AMIL seciconduciors ate Amray

April, 1992 DFA91

Logic Schematic

SN >—

C CN
o —l_ QN
0 —‘D——D—T - —@a
CN ¢
CN
[}
Qp -

3-35



AMIK seciconductors

April, 1992

Description:

1.0

CMO0S
ate Array

DFAAT1 is a static master-slave D flip-flop with asynchronous, active low reset. Outputs are unbuffered and
change state on the rising edge of the clock. Equivalent to DFOA1 with transmission gates.

Logic Symbol Truth Table Pin Loading
RN D C | OoN
L X X L H
_Ib a— H L 4 |L H
_% H H ¢ |H L
FAA1 H X L NC NC
" Qp-
(') NC = No Change
Equivalent Gates: .............ccccocveeeeen. 6
Bolt Syntax: ..........ccoevveviecenieiee QQN .DFAA1CDRN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 50.6 nA
TCod 1.99 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f

1Note: C,4 does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
9] QN tpLH 0.45 1.15 0.64 0.84 1.22
tpHL 0.60 1.00 0.76 0.93 1.27
c Q tpLH 0.91 112 1.09 1.29 1.66
tpHL 0.62 0.67 0.72 0.84 1.06
RN Q tpHL 0.57 0.67 0.67 0.79 1.01
RN QN tpLH 0.31 1.15 0.49 0.69 1.08
Min C Width ~ High tw 1.62
| MinCWidth Low tw 0.94
| Min RN Width Low tw 0.69
| Min D Setup te 0.94
Min D Hold th 0.00
Min RN Setup tsu 0.20
Min RN Hold 1 0.36
For Q Delays: toh(Crq): Cany) = KpvKtltar(Q) + (kir(Q) « CL(Q)) + (kigr(QN) « C(QN))]

For QN Delays:

tonl(CL
tp(C v

Sk
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1.0Em CMOS

AlMl-Semieonductors ale A“'av
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April, 1992 DFAB1
Description:

DFAB1 is a static, master-slave, D flip-flop, SET and RESET are asynchronous and active low. Outputs are
unbuffered and change state on the rising edge of the clock. Equivalent to DFOB1 with transmission gates.

Logic Symbol Truth Table Pin Loading
SN RN D C | Q ON
(5 L L X X |IL I
S L H X X |H L
—% Q— H L X )f( L H
] H H L L H
FAB1
_ Qp- H H H *|H L
R H H X L |[NC NC
% NC = No Change
IL = lllegal
Equivalent Gates: ............cccocceeeeeneen. 7
BOlt Syntax: ........ccccoevvenennieeireeenene Q QN .DFAB1 CD RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 50.6 nA
TCpy 2.22 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp? f
TNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T,;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
C QN tpLy 0.49 1.19 0.68 0.88 1.28
tppL 0.60 1.00 0.76 0.93 1.26
C Q tpLH 0.90 113 1.08 1.28 1.65
tpuL 0.70 0.88 0.84 0.99 1.28
SN Q oy 0.47 1.13 0.65 0.85 1.23
SN QN tpyy 0.91 1.00 1.07 1.24 1.57
RN Q tpy 0.66 0.88 0.80 0.95 1.24
RN QN tp 1y 0.29 1.13 0.48 0.69 1.08
Min C Width High 1y 1.28
Min C Width Low 1y 0.99
Min RN Width  Low ty 0.95
Min SN Width Low 1y 1.24
Min D Setup tsy 0.99
Min D Hold t 0.00
Min RN Setup tsy 0.21
Min RN Hold th 0.36
Min SN Setup toy 0.26
Min SN Hold 1 0.17
For Q Delays: oin(Craq), Crany) = KpvKltar(Q) + (kiar(Q) + CL(Q)) + (kiar(QN) « CL(QN))]

toni{CLi@): Criany) = KpvKltar(Q) + (kiar(Q) « CL(Q)) + (kigr(QN) - CL(QN))]
For QN Delays: to(CU = KpyKr(tax + kiax * Cy)
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Description:

DFBO01 is a static, master-slave D flip-flop. Set is asynchronous and active low. Outputs are buffered and
change state on the rising edge of the clock. Equivalent to DF101 with transmission gates.

Logic Symbol Truth Table Pin Loading
i SN D ¢c |a aoN
0 L X X |H L
DS| d— H L 4+ |[L H
__mb H H 4 |H L
FBO1 H X L [NC NC
| Qp-
NC = No Change

Equivalent Gates: ...........ccccevevuenne. 7
Bolt Syntax: ........ccccoeeeccencreneenenenns QQN .DFB0O1 CD SN ;
Power Characteristics:

Parameter Value Units

Static Ipp Ty =85°C 67.4 nA

TCod 2.33 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
TNote: C4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktax 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF)| (0.67pF)
C QN tpLH 1.09 1.14 127 | 146 185
tpHL 1.07 0.71 1.18 1.30 1.54
c Q tpLH 0.77 112 0.95 1.14 151
tpHL 0.67 0.72 0.78 0.90 1.14
SN Q tpLH 1.12 1.12 1.30 1.49 1.87
SN QN tpuL 0.71 0.71 082 | 095 1.18
Min C Width  High tw 0.96
Min C Width  Low tw 1.05
Min SN Width tw 0.93
Min D Setup tsu 1.05
Min D Hold th 0.00
Min SN Setup tsu 0.29
Min SN Hold th 0.21

Propagation Delay Equation: tp(CL) = Kpy Kt{tgy + KiaxC)
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Description:

DFB11 is a static master-slave D flip-flop. RESET is asynchronous and active low. Outputs are buffered and
change state on the rising edge of the clock. Equivalent to DF111 with transmission gates.

Logic Symbol Truth Table Pin Loading
RN D ¢ |Q oN
L X X |L H
—D Q— H L +|L H
— % H H ¢ |H L
FB11 H X L |[NC NC
rl OP
NC = No Change
Q
Equivalent Gates: ..............cccccceveveenne 7
Bolt Syntax: ..o QQN .DFB11CDRN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 67.4 nA
TCoq 240 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f
tNote: Cy4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF) | (0.67pF)
[9] QN [ 0.94 1.1 1.1 1.30 1.68
tPHL 1.17 0.68 1.28 1.40 1.63
c Q tpLH 0.90 1.15 1.08 1.28 1.66
tpp 0.64 0.73 0.76 0.88 1.13
RN Q tPHL 0.50 0.73 0.62 0.74 0.99
RN QN tpLH 0.97 1.1 1.14 1.34 1.71
Min C Width  High tw 1.06
Min C Width  Low tw 0.96
Min RN Width tw 0.61
Min D Setup tsu 0.96
Min D Hold th 0.00
Min RN Setup tsu 0.20
Min RN Hold th 0.36

Propagation Delay Equation: tp(CL) = Kpy Kr{tgx + kiaxCL)

3-42



AMI seciconsuctors

1.0um CMOS
ate Aray

April, 1992

Logic Schematic

o—|[ Jp—2

3-43

DFB11

Y

@ Q

" >

—

|

QN




1.0um CMOS
AMIK scnicondctors ate Array

April, 1992 DFB21

Description:

DFB21 is a static, master-slave, D flip-flop, SET and RESET are asynchronous and active low. Outputs are
buffered and change state on the rising edge of the clock. Equivalent to DF121 with transmission gates.

Logic Symbol Truth Table Pin Loading
SN RN D C |Q N
L L X X |IL I
g L H X X |H L
—1Io Q H L X X |L H
e B H H L *+|L H
FB21 H H H ¢ | H L
ﬁl Qp- H H X L INC NC
(l) NC = No Change
IL = lllegal
Equivalent Gates: ............cccecevurenene 8
Bolt Syntax: ........ccccceeeerveverercnncnnne. QQN .DFB21 CD RN SN ;
Power Characteristics:
Parameter Value Units
Static Ipp T, =85°C 67.4 nA
TCpq 2.61 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp? f
1Note: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF)| (0.67pF)
C QN tpLH 1.05 1.14 1.24 1.43 1.81
tpHL 1.16 0.70 1.27 1.39 1.63
c Q tpLH 0.89 1.15 1.08 1.28 1.66
tpHL 0.68 0.73 0.79 0.92 1.16
SN Q tpLH 1.20 1.15 1.39 1.58 1.97
SN QN PHL 0.67 0.70 0.78 0.90 114
RN Q PHL 0.49 0.73 0.61 0.73 0.98
RN QON tpLH 110 114 1.29 1.48 1.86
Min C Width High tw 1.06
Min C Width Low tw 1.15
Min RN Width tw 1.16
Min SN Width tw 1.07
Min D Setup tsu 1.29
Min D Hold th 0.19
Min RN Setup tsu 0.21
Min RN Hold th 0.37
Min SN Setup [ 0.56
Min SN Hold th 0.17

Propagation Delay Equation: t,(C|) = Kpy Ky{tay + kigxCy)
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April, 1992

Description:

1.0

DL531 is a single phase D latch with active low gate transparency without set or reset.

Logic Symbol Truth Table Pin Loading
GN D |Q oN
L L |L H
3% Q— L HI[H L
DL531_ H X |NC NC
Qp- NC = No Change
Equivalent Gates: ...........ccccoceeveeuenne 3
BOIt Syntax: .........cccoveeeeenenreeeeenne QQN .DL531 DGN;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 33.8 nA
Tde 0.89 pF

Power = (Static Ipp) (Vpp) + Cpd Vop? f
1Note: Cpy does not include interconnect capacitance.

CMOS
ate Array

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
D Q tPLH 0.61 1.14 0.80 0.99 1.38
tpHL 0.88 0.92 1.03 1.19 1.50
D QN tpLH 0.71 2.08 1.05 1.41 210
tppL 0.29 0.80 0.42 0.56 0.83
GN Q tpLH 0.78 1.14 0.97 1.16 1.55
tPHL 0.69 0.92 0.83 0.99 1.30
GN QN tpLH 0.52 2.08 0.85 1.21 1.91
tpHL 0.46 0.80 0.59 0.72 0.99
Min GNWidth __ Low ty 0.88
Min D Setup | 0.88
Min D Hold th 0.00
For Q Delays: plh(CL(Q)’ CL(QN)) KpvK1lta(Q) + (kigr(Q) - CL(Q)) + (kigr(QN) - C (QN))]
toni( L(cwz< Crany) = KPVKT[tdf(Q) + (kgr(Q) + CL{Q)) + (kiar(QN) « CL(QN))]
For QN Delays: p(CL pvKT(tax + Kigx *Cp
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April, 1992 DL541

Description:

DL541 is a single phase D latch with active low gate transparency, with active low reset (unbuffered).

Logic Symbol Truth Table Pin Loading
RN D GN|Q QN
—D Q— H L L |L H
-G H H L [H L
DL541 H X H [NC NC
— Qp- L X X |L H
R
(f NC = No Change
Equivalent Gates: ...........cccccveevneeneen. 5
Bolt Syntax: ...........cunnnennennnne QQN .DL541 DGN RN ;
Power Characteristics:
Parameter | Value Units
Static Ipp Ty = 85°C 59.0 nA
Tde 1.27 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp® f
tNote: Cy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T,=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF)| (0.67pF)
D Q tpLH 0.88 2.08 1.21 1.57 2.27
tpHL 0.94 0.76 1.06 1.20 1.45
D QN tpLH 1.16 1.1 1.34 1.53 1.90
tpHL 0.96 0.98 1.12 1.29 1.62
GN Q tpLH 1.05 2.08 1.38 1.74 243
tpHL 0.75 0.76 0.87 1.00 1.26
GN QN tpLH 0.97 1.1 1.15 1.34 1.71
tpHL 1.13 0.98 1.28 1.45 1.78
RN Q tpHL 0.43 0.76 0.55 0.68 0.94
RN QN oy 0.63 1.1 0.80 0.99 1.36
Min GNWidth  Low tw 1.05
Min RNWidth _ Low tw 1.15
Min D Setup tsu 0.94
Min D Hold th 0.00
Min RN Setup tsu 0.77
Min RN Hold th 0.65

For Q Delays: tpo(CL) = KpyKrltay + Kigx * C)
For QN Delays:  t,,{Ci(an), Ciiq)) = KpyKtltar(QN) + (kig(QN) - C(QN)) + (kie(Q) « C(Q))]
ton(Criany Criq)) = KpvKlta(QN) + (kigi(QN) « C(QN)) + (kegr(Q) « CL(Q))]
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Description:

1.0

CMOS
ate Array

DL551 is a single phase D latch with active low gate transparency, with active low set (unbuffered).

Pin Loading

Logic Symbol Truth Table
6 SN GN D |Q QN
= L X X |H L
oS a— H H X |NC NC
= H L L L H
- %L551 H L H | H L
Q o NC = No Change
Equivalent Gates: ...........cccccvvvevenennn 4
Bolt Syntax: ........ccccceeeveiinnceenreenenns QQN .DL551 DGN SN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 422 nA
TCpu 112 pF

Power = (Static Ipp) (Vpp) + Cpd Vpp? f
1Note: Cy4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
D Q tpLH 0.67 1.14 0.85 1.05 1.43
tpuL 1.02 0.95 1.17 1.33 1.65
D QoN toLH 1.27 117 1.46 1.66 2.05
toy 0.77 0.77 0.89 1.02 1.28
GN Q oLy 0.83 114 1.01 1.21 1.59
oy 0.82 0.95 0.97 1.14 1.45
GN QN [ 1.07 117 1.26 1.46 1.85
oL 0.93 0.77 1.05 1.18 1.44
SN Q oy 0.38 1.14 0.57 0.76 1.15
SN QN oy 0.49 0.77 0.61 0.74 1.00
Min GN Width Low ty 1.02
Min SN Width Low ty 0.71
Min D Setup tey 1.02
Min D Hold ty 0.00
Min SN Setup tsy 0.25
Min SN Hold th 0.35
For Q Delays: t(Cp) = KpyKr(tax + kiax * CL)
For QN Delays: toi(Criany: Criq)) = KpvKtlta(@QN) + (kg (QN) « CL(QN)) + (kigt(Q) « CL(Q))]

toni(Crian). Criq)) = KevKltar(QN) + (kiar(QN) « CLQN)) + (kiar(Q) « CL(Q))]
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April, 1992 DL561
Description:
DL561 is a single phase D latch with active low gate transparency, with active low set (unbuffered).
Logic Symbol Truth Table Pin Loading
SN RN D GN |Q QN
L L X X {IL L
(J) L H X X |H L
S H L X X |[L H
—pD2  Q— H H X H |NC NC
—9%Ps61 H H L L |L H
R Qb— H H H L |H L
NC = No Change
ﬁ’ IL = lllegal

Equivalent Gates: .............ccccovevennne 5
Bolt Syntax: .......c.cccoceeermerveceeceeeeenne, Q QN .DL561 D GN SN RN;
Power Characteristics:

Parameter Value Units

Static Ipp T, = 85°C 338 nA

TCpd 1.33 pF

Power = (Static Ipp) (Vpp) + Cpd Vpp? f
tNote: C4 does not include interconnect capacitance.
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I
April, 1992 DL561
Delay Characteristics:
Conditions: T,=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
D Q tpLH 0.84 1.17 1.03 1.23 1.62
tpHL 1.10 0.98 1.26 1.43 1.75
D QN tpLH 1.68 1.25 1.88 2.10 251
tppL 1.23 0.96 1.38 1.54 1.87
GN Q tpLH 0.97 117 1.16 1.36 1.75
tpHL 0.90 0.98 1.06 1.23 1.55
GN QN tpLH 115 1.25 135 157 1.99
tpHL 1.05 0.96 1.21 1.37 1.69
SN Q tpLy _ 038 117 0.57 0.77 116
SN QN toHL 0.47 0.96 0.62 0.79 1.11
RN Q tPHL 0.92 0.98 1.07 1.24 157
RN QN oy 114 1.25 1.34 1.56 1.98
Min GN Width Low ty 1.10
Min RN Width Low tw 0.92
Min SN Width Low 1y 0.84
Min D Setup tsy 1.10
Min D Hold th 0.00
Min SN Setup tsy 0.25
Min SN Hold 1 0.41
Min RN Setup toy 0.92
Min RN Hold th 0.21
For Q Delays: lp(CL) = KpyKr(tax + Kigx * C1)
For QN Delays: ton(Crany: Cu@)) = KpvKrltar(QN) + (kig(QN) - CL(QN)) + (ka(Q) « CL(Q))]

toni(Criany: Cria)) = KpvKrlta(QN) + (kgr(QN) « CL(QN)) + (kar(Q) - CL(Q))]
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Description:
DL641 is a single phase D latch with active low gate transparency, with active low reset. Outputs are
buffered.
Logic Symbol Truth Table Pin Loading
RN D GN|Q QN
—D | Q— H L L |L H
-G H H L |H L
DL641 H X H |[NC NC
—| Qp- L X X |{L H
R
ﬁ) NC = No Change
Equivalent Gates: ............cccccocveenenne 6
BOIt Syntax: .......cc.cccceeeenvencnennencnnne QQN .DL641 D GN RN ;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 75.8 nA
TCpd 1.56 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp? f
TNote: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
D Q tpLH 137 111 1.55 1.74 211
tpHL 1.40 0.62 1.50 1.60 1.81
D QN tPLH 1.21 1.12 1.39 1.59 1.96
tpHL 1.12 1.02 1.29 1.46 1.80
GN Q tpLH 1.54 1.1 1.72 1.91 2.29
tppL 1.20 0.62 1.30 1.41 1.62
GN [e]Y] tpLH 1.02 112 1.20 1.39 1.77
tpHL 1.29 1.02 1.45 1.62 1.97
RN Q tpHL 0.86 0.62 0.96 1.07 1.27
RN QN tpLH 0.68 1.12 0.85 1.05 1.42
Min GN Width High tw 0.33
Min GN Width  Low th 1.21
Min RNWidth  Low ty 1.21
Min D Setup tsy 1.05
Min D Hold th 0.00
Min RN Setup tsu 0.94
Min RN Hold th 0.65

Propagation Delay Equation: t,(Cy) = Kpy Kr{tgy + kigxCL)
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Description:

DL651 is a single phase D latch with active low gate transparency, with active low set. Outputs are buffered.

Logic Symboi Truth Table Pin Loading
SN GN D ;jQ QN
4 L X X H L
b §| a_ H H X |NC NC
e H L L |L H
“Brest H L HH L
l Qp-
NC = No Change
Equivalent Gates: ...........cccccecveeeennne 5
Bolt Syntax: ..........ccooviniininiie QQN .DL651 D GN SN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 59.0 nA
Tde 1.42 pF

Power = (Static Ipp) (Vpp) + Cpd Vbp® f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.16pF)| (0.33pF)| (0.67pF)

D Q tpLH 1.07 111 1.25 1.44 1.82
tpyL 1.53 0.63 1.63 1.74 1.95

D QN tpLH 1.34 1.17 1.53 1.73 2.12
tpHL 0.86 0.79 0.99 1.12 1.39

GN Q tpLH 1.24 111 1.4 1.61 1.98
tpHL 1.33 0.63 1.43 1.54 1.76

GN QN tpLH 114 117 1.33 1.53 1.93
tpHL 1.02 0.79 1.14 1.28 1.55

SN Q tpLH 0.80 1.11 0.97 1.17 1.54

SN QN ey 0.58 0.79 0.70 0.84 1.10

Min GN Width  High tw 0.30

Min GN Width Low th 1.09

Min SN Width Low 1w 0.81

Min D Setup tsy 1.09

Min D Hold th 0.00

Min SN Setup tsy 0.32

Min SN Hold th 0.19

Propagation Delay Equation: t,(C|) = Kpy Kr(tay + kiaxCy)
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April, 1992 DL661

Description:

DL661 is a single phase buffered D latch with active low gate transparency, with active low set and reset.

Logic Symbol Truth Table Pin Loading
SN RN D GN |[Q ON
L L X X |L L
IN L H X X |H L
bS H L X X |L H
1 |— H H X H [NC NC
-G H H L L |L H
DLee1 H H H L |H L
R’ |Qpb—
Rl IL = llegal
NC = No Change
Equivalent Gates: . ..6
BOIt SYMAX: ..o QQN .DL661 D GNRN SN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 50.6 nA
TCpd 163 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: Cy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) __ |(0.16pF)|(0.33pF) | (0.67pF)

D Q tpLH 1.27 111 1.45 1.64 2.01
tpHL 1.63 0.63 1.73 1.84 2.05

D QN tpLH 1.44 1.17 1.63 1.83 2.22
tPHL 1.05 0.80 1.18 1.31 1.58

GN Q tpLH 1.39 1.11 157 1.76 213
tpHL 1.43 0.63 1.53 1.64 1.85

GN QN tpLH 1.24 117 1.43 1.63 2.02
tpHL 117 0.80 1.29 1.43 1.70

SN Q tpLH 0.81 1.11 0.99 1.18 1.55

SN QN tpHL 0.58 0.80 0.71 0.85 112

RN Q tpHL 1.44 0.63 1.54 1.65 1.86

RN QoN ) i 1.24 117 1.43 1.63 2.03

Min GNWidth __ High tw ‘ 0.30

Min GNWidth _ Low 1 \ 1.18

MinRNWidth  Low ty i 0.99

Min SN Width Low ty I 0.94

Min D Setup tsu \ 1.18

Min D Hold i I 0.00

Min SN Setup tsy ! 0.32

Min SN Hold th | 0.25

Min RN Setup tsy j 1.02

Min RN Hold th i 0.21

Propagation Delay Equation: t,(Cy) = Kpy Kritay + kisxCt)
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Description:

DLA41 is a single phase D latch with active low gate transparency, with active low reset (unbuffered). Equiv-
alent to DL541 with transmission gates.

Logic Symbol Truth Table Pin Loading
RN D GN|Q QN
—1b Q— H L L L H
a6 H H L |H L
%LAM_ H X H [NC NC
5 P L X X |L H
T NC = No Change
Equivalent Gates: ............cccccoeereenn. 4
Bolt Syntax: .................. rerneeerreaeaans QQN .DLA41 DGN RN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 50.6 nA
TCpoq 1.29 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f
1Note: Cy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.16pF) |(0.33pF) |(0.67pF)

b Q tpLH 0.72 2.08 1.05 141 2.11
oy 0.87 0.83 1.00 1.15 1.42

D QN toLH 1.09 1.10 1.26 1.45 1.82
tpHL 0.83 0.87 0.97 1.12 1.41

GN Q tpLH 0.88 2.08 1.21 1.57 2.27
tpHL 0.68 0.83 0.81 0.95 1.23

GN QN toLH 0.89 1.10 1.07 1.26 163
tPHL 0.99 0.87 1.13 1.28 1.57

RN Q T 0.38 0.83 0.51 0.65 0.93

RN QN oy 0.57 1.10 0.75 0.94 1.31

Min GNWidth  Low ty 1.57

Min RNWidth  Low ty 1.25

Min D Setup tey 1.41

Min D Hold 1 0.00

Min RN Setup tg, 0.60

Min RN Hold 1 0.35

For Q Delays: tp(CL) = KPVKT(tdx + ktdx * CL)
For QN Delays:  t,h(Cr(an) Crq)) = KpvKltar(QN) + (kigr(QN) « CL(QN)) + (kia(Q) « CL(Q))]
toni(Crian), Criq)) = KpvKltat(QN) + (kgr(QN) « CL(QN)) + (kiar(Q) « CL(Q))]
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Description:

DLB41 is a single phase D latch with active low gate transparency, with active low reset. Outputs are buff-
ered. Equivalent to DL641 with transmission gates.

Logic Symbol Truth Table Pin Loading
RN D GN|Q ON
b ELQ_ H L L |L H
e H H L |H L
c‘BL 16 H X H |[NC NC
& J o L X X |L H
TR NC = No Change
Equivalent Gates: ..............cccoceeeee. 5
BOM SYMaX: ............ccoooemeevvveeeenrenrne QQN .DLB41 DGNRN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 67.4 nA
TCoq 1.68 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tix ktdx 2 4 8

From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)

D Q thLH 1.22 111 1.40 1.59 1.96
tpHL 1.31 0.61 1.41 1.51 1.72

D QN tpLH 1.14 1.12 1.32 1.51 1.89
tppL 1.00 0.90 1.14 1.30 1.60

GN Q tpLH 1.38 1.1 1.56 1.75 2.13
tpL 1.12 0.61 1.22 1.32 1.53

GN QN tPLH 0.95 1.12 113 1.32 1.69
tpyL 1.16 0.90 1.30 1.46 1.76

RN Q tpHL 0.80 0.61 0.90 1.00 1.21

RN QN oy 0.63 112 0.81 1.00 1.37

Min GN Width High tw 0.33

Min GNWidth  Low h 1.05

Min RN Width Low tw 0.95

Min D Setup tsy 0.93

Min D Hold th 0.00

Min RN Setup tsu 0.78

Min RN Hold th 0.35

Propagation Delay Equation: t,(C) = Kpy Ky(tgy + kiaxCl)
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Description:
DLZ01 is a single phase D latch with active low gate transparency. Includes a dual-enable tri-state
output.
Logic Symbol Truth Table Pin Loading
D GN E EN|Q ON Z
L L X LJ|L H L
| c[) H L H X|H L H
= L L L X|L H Z
_ |pE EQ— H L X H|H L 2z
—adG _ Qp— X H H L |NC NC NC
DLZO1Z X H L H|NC NC 2Z
- NC = No Change
Z = Hi Impedance
Equivalent Gates: ..............ccccconee. 4
Bolt Syntax: ...........cccovivinennencnnn. QQN Z.DLZ01 DGN E EN;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 422 nA
Tde 1.17 pF

Power = (Static Ipp) (Vpp) + Cpd Vpp? |
1Note: Cpq does not include interconnect capacitance.
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Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
D Q L 0.71 115 0.89 109 | 147
tpHL 1.02 1.00 1.18 1.35 1.69
D QN tPLH 0.87 2.08 1.20 1.56 2.25
tPHL 0.35 0.79 0.48 0.61 0.88
D Z tpLH 0.83 2.07 116 | 152 | 221
tpnL 1.02 1.14 120 | 140 | 1.78
GN Q tpLy 0.87 115 105 | 125 | 1.63
tpHL 0.83 1.00 099 | 116 | 149
GN QN tpLy 0.67 2.08 100 | 136 | 206
tPHL 0.51 0.79 0.63 0.77 1.04
GN Z tpLH 0.99 2.07 132 167 | 237
tpHL 0.82 1.14 1.01 120 | 158
E Z tprz 0.11
tpzL 0.1
EN 4 tpHz 0.14
L tpzh 0.18
| Min GN Width Low tw 1.02
Min D Setup [ 1.02
Min D Hold t 0.00
For Q Delays: ton(Criq) Criany) = KpvKtltar(Q) + (kegr(Q) + CL(Q)) + (Kiar(QN) - CL(QN))]
tphl(CL(QR Criany) = KpvKtltar(Q) + (kiar(Q) + CL(Q)) + (ki (QN) « CL(QN))]
For QN Delays: t(C) = KpyKr{tay + kigy * C)
For Z Delays: ton(Crz): Crian)) = KpvKtltar(Z) + (Kigr(2) « CL(Z)) + (Kigr(QN) « CL(QN))]

toni(CLz): Criany) = KpvKltar(Z) + (Kigi(Z) « CL(Z)) + (Kigr(QN) « CL(QN))]

3-66



1.0um CMOS
AMIL scxiconsuctors ate Array

April, 1992 DLZ01

Logic Schematic

EN
o1 Z
E
&1 QN
GN
D (:J%c {>o @ Q
G G
GN

3-67



1.0um CMOS
AMI scriconuctors ate Array

April, 1992 DLZ11

Description:

DLZ11 is a single phase D latch with active low gate transparency and reset. Includes a dual-enable
tri-state output.

Logic Symbol Truth Table Pin Loading
RN D GN E EN|Q QN Z
l (L H L L X L ][|CL H L o
H H L H X|H L H
E Eq H oL L L X|L H z| OO
—0" H H L X HI|H L z D |0.07
—C%LZ“Qo—— H X H H L |[NC NC NC GN | 0.15
R H X H L H|INC NC Z RN | 0.06
R L X X H L L H L EEN ggg
T - X X : . - H z Z 0.07
NC = No Change
Z = Hi Impedance

Equivalent Gates: ..............cccccceeenee. 5
Bolt Syntax: .........cccoeevvecevieeerenenne QQNZ .DLZI1DGNRNEEN;
Power Characteristics:

Parameter Value Units

Static Ipp T, = 85°C 33.8 nA

Tde 1.38 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f
1Note: C,4 does not include interconnect capacitance.
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Delay Characteristics:
Conditions: T, =25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) [ (0.67pF)
D Q tpLH 0.92 1.22 111 132 1.73
tpHL 1.09 1.02 126 | 143 1.77
D QN teLH 0.94 2.08 1.27 1.63 2.33
tPHL 0.49 1.03 0.65 0.83 1.17
GN Q tPLH 1.03 1.22 1.22 1.43 1.84
tpHL 0.89 1.02 1.06 1.23 1.57
GN QN tpLH 0.74 2.08 1.07 1.43 212
tPHL 0.59 1.03 0.76 0.94 1.28
RN Q tpHL 0.79 1.02 0.95 113 147
RN QN tPLH 0.62 2.08 0.95 1.31 2.01
RN z tPHL 0.78 1.17 0.96 1.16 155
tpLy 1.09 2.07 1.42 1.78 2.47
D Z tpLH 1.02 2.07 1.35 1.71 2.40
tPHL 1.08 1.17 1.27 1.47 1.86
GN Z tpLH 113 2.07 146 182 251
tPHL 0.89 1.17 1.07 1.27 1.66
E Z tpLz 0.10
tpzL 0.1
EN z tpHz 0.14
tpzH 0.17
Min GN Width Low tw 1.09
Min RN Width Low tw 0.79
Min D Setup tsu 1.09
Min D Hold th 0.00
Min RN Setup tsu 0.98
Min RN Hold th 0.21
For Q Delays: ton(Cri) Criany) = KpvKiltadQ) + (kir(Q) - CL(Q)) + (kigr(QN) - CL(QN))]
ton(Cria) Criany) = KpvKlta(Q) + (kig(Q) « CL(Q)) + (kg (QN) - CL(QN))]
For QN Delays: tp(CL) = KPVKT(th + kldx * CL)
For Z Delays: ton(Criz)» Criany) = KpvKrltar(Z) + (Kig(Z) - CL(2)) + (Kigr(QN) « CLQN))]

ton(Criz), Cuiany) = KpvKrltarZ) + (K@) - CL(2)) + (Kig(QN) « C (QN))]
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Description:

EN21 is a 2-input gate, which performs the logical exclusive NOR (XNOR) function.

Logic Symbol Truth Table Pin Loading

A

EN21

Equivalent Gates:

Bolt Syntax: ..........ccccoeveiinenicnncnnne. Q.EN21AB;
Power Characteristics:
Parameter Value Units
Static Inp Ty = 85°C 16.9 nA
Tde 0.64 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.36 2.10 0.70 1.06 1.76
tpHL 0.46 0.80 0.59 0.72 0.99

Propagation Delay Equation: t,(C|) = Kpy Ky(tgyx + kigxCr)
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Description:

EO21 is a 2-input gate, which performs the logical exclusive OR (XOR) function.

Logic Symbol Truth Table Pin Loading

A
s ) >
EO21
Equivalent Gates: ..............ccccceeeenee. 3
Bolt Syntax: .........ccoccevevviriniiieennn. Q.EO21AB;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 33.8 nA
Tde 0.65 pF

Power = (Static Ipp) (Vpp) + Cpa Vop? f
TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Quts
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF)[(0.33pF) | (0.67pF)
Any Input Q tpLH 0.60 2.01 0.92 1.27 1.94
tpHL 0.60 0.66 070 | 082 1.04

Propagation Delay Equation: tp(CL) = Kpy Kt{tgx + KigxCL)
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Description:

IBO1X1 is a non-inverting CMOS-level input pad cell.

Logic Symbol Truth Table Pin Loading
A Q Ci
1BOX1 T 3 oF)
-- H | H A | 297
CcMoS

Equivalent Gates: ...............cccccueenne.
Bolt Syntax: .........ccccoeveniinincnninnene Q ABO1X1A;
Power Characteristics:

Parameter Value Units

Static Ipp T, = 85°C 16.1 nA

Tde 0.33 pF
Power = (Static Ipp) (Vpp) + Cpq Vpp® f

1Note: Cp4 does not include interconnect capacitance.
Delay Characteristics:

Conditions: T,=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Quts
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
A Q tpLH 0.73 0.80 0.85 0.99 1.26
tPHL 0.57 0.64 0.67 0.78 1.00

Propagation Delay Equation: t,(Cy) = Kpy Kr{tay + kigxCl)
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Description:

IBO3X1 is a non-inverting CMOS-level input buffer pad with pull up.

IBO3X1

Logic Symbol Truth Table Pin Loading
Al Q .
1Boax1 L | L Cé
PIN H H A 297
1A E > Q UN| H .
oS UN = Undriven Node
Equivalent Gates: ............ccccoceveenenn.e. 0
Bolt Syntax: .........ccccoovnreevneceeene. Q.IB0O3X1A;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 16.1 nA
Tde 0.33 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f

1Note: C4 does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
A Q tpLH 0.73 0.80 0.85 0.99 1.26
tPHL 0.57 0.64 0.67 0.78 1.00

Propagation Delay Equation: t,(C) = Kpy K{tgx + KiaxCL)
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Description:

IBO5X1 is a non-inverting CMOS-level input buffer pad with pull down.

Logic Symbol Truth Table Pin Loading
Al Q
05X 1)
A[PN d H|H F
" UN| L A | 303
s ¥ UN = Undriven Node

Equivalent Gates: ...............ccocevenene 0
Bolt Syntax: ........ccoevveceriieceeieceees Q.IBO5X1A;
Power Characteristics:

Parameter Value Units

Static Ipp T, = 85°C 16.1 nA

Tde 0.33 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f

1Note: Cq does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 0.72 0.81 0.85 0.99 1.26
tPHL 0.56 0.67 0.67 0.78 1.01

Propagation Delay Equation: t,(C) = Kpy Kr{tax + kiaxCr)

3-77



I.UELIII CMOS

AIMI.Semlmductors ale A"av
A
April, 1992 IBO7X1

Description:
IBO7X1 is a non-inverting TTL-level input pad cell.

Logic Symbol Truth Table Pin Loading

Al Q Ci
1B07X1 LT L F
A PIN Q
_, H|H A | 297
TIL

Equivalent Gates: ..............cccccceeeneee. 0
Bolt Syntax: ........ccccccveniinirennennennns Q.IBO7X1A;
Power Characteristics:

Parameter Value Units

Static Ipp Ty =85°C 24.8 nA

TCpqy 0.42 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp® f

FNote: Cpy does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 1.05 1.10 1.23 1.42 1.78
tpHL 0.98 0.84 1.11 1.26 154

Propagation Delay Equation: t5(Cy) = Kpy Ky(tay + kigxCL)
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Description:
IB09X1 is a non-inverting TTL-level input buffer pad with pull up.

Logic Symbol Truth Table Pin Loading

A_LQ Ci
1B09X 1 L L
o H o |H A 227
A oe HEF— > UN | H :
gt )
UN = Undriven Node

Equivalent Gates: ...
Bolt Syntax: ..........cccoeeirvniicccnene. Q.IBO9X1A;
Power Characteristics:

Parameter Value Units

Static Ipp T, = 85°C 248 nA

TCpqy 0.42 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f

1Note: C4 does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 1.05 1.10 1.23 1.42 1.78
tPHL 0.98 0.84 1.11 1.26 154

Propagation Delay Equation: tp(CL) = Kpy Kr(tgx + kiaxCL)
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IBOBX1 is a non-inverting TTL-level input buffer pad with pull down.

IBOBX1

Logic Symbol

Truth Table
A | Q
L L
H | H
UN | L
UN = Undriven Node

Pin Loading

Ci
F
A 2.98

Equivalent Gates: ...........cc.cccceuenennne.. 0

Bolt Syntax: ..........ccccoceceevinncennnrnnenns Q.IBOBX1A;

Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 24.8 nA
Tde 0.42 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f
tNote: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty =25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 1.05 1.10 1.23 1.42 1.78
tPHL 0.98 0.84 1.1 1.26 1.54

Propagation Delay Equation: tp(CL) = Kpy Kt(tgx + kiaxCL)
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Description:

IBODX1 is a non-inverting CMOS-level Schmitt Trigger input buffer pad with voltage hysteresis.

Logic Symbol Truth Table Pin Loading
1BoDX A 1Q Ci
! L L F
PIN
1 [ - X H | H A | 303
CMOS

Equivalent Gates: ..............cccceeeeeee. 0
Bolt Syntax: ........ccoccoveennrcccirnnn. Q.IBODX1 A;
Power Characteristics:

Parameter Value Units

Static Ipp T, = 85°C 25.4 nA

1Coq 0.64 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp? f

1Note: C,,4 does not include interconnect capacitance.
Delay Characteristics:

Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tx Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLy 1.89 0.89 2.03 2.18 248
tPHL 1.69 0.79 1.82 1.95 222

Propagation Delay Equation: t,(C() = Kpy Kt(tax + kiaxCL)

3-81



1.0um CMOS
AM L sciconsuctors Eale Array

L ________________________________________________________________________________________________________________________________________________________|
April, 1992 IBODX1




1.0um CMOS
AMIK seiconsuctors ate Array

]
April, 1992 IB30X1

Description:
IB30X1 is a non-inverting TTL-level Schmitt Trigger input buffer pad with voltage hysteresis.

Logic Symbol Truth Table Pin Loading

Al Q Ci
1B30X1 L1 L F
PIN H|H A 3.09
™ PAD H b -
T

Equivalent Gates: ...........cccceceeenene 0
Bolt Syntax: ........c.cceeereerceecreeee. Q.IB30X1A;
Power Characteristics:

Parameter Value Units

Static Ipp T, = 85°C 27.2 nA

Tde 0.64 pF
Power = (Static IDD) (VDD) + de VDDZf

1Note: Cyy does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) [(0.33pF) | (0.67pF)
A Q tpLH 1.70 1.12 1.88 2.08 2.45
tPHL 2.1 1.07 2.28 2.46 2.82

Propagation Delay Equation: t,(C) = Kpy Kt(tgx + kiaxCL)
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1ID2 is an non-inverting clock driver with a single output.

b2

Logic Symbol Truth Table Pin Loading
A Q A Q Ci
ID2 L L F
H H A 0.07
A Q
ID2
Equivalent Gates: ...........ccccceeueneneen. 2
Bolt Syntax: ........ccoocvvenicveniinieienen. Q.lID2A;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 25.3 nA
Tde 0.38 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f

TNote: Cpq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, =25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 0.31 0.56 0.40 0.49 0.68
tpHL 0.37 0.41 0.44 0.51 0.64

Propagation Delay Equation: ‘p(CL) = Kpy KT{tgx + KiaxCL)
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Description:

1ID4 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading
A Q A | Q Ci
D4 L | L F
H H A 0.13
A Q
D4
Equivalent Gates: .............ccccceeuee. 3
Bolt Syntax: .........ccccooveeveerreeeree. Q.lIID4A;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 50.6 nA
TCod 0.77 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f
1Note: C4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
A Q teLH 0.30 0.29 0.35 0.40 0.50
teHL 0.37 0.23 0.41 0.45 0.52

Propagation Delay Equation: fp(CL) = va KT(tdx + ktdxCL)
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Description:

1ID6 is a non-inverting clock driver with a single output.

Logic Symbol Truth Table Pin Loading
A Q Ci
A Q
l> IID6 Lt F
H H A | 013
A ~®o— Q
1ID6

Equivalent Gates: ..............cccceeunneee. 4
Bolt Syntax: ..........ccooeniiiniiiieinens Q.IID6A;
Power Characteristics:

Parameter Value Units

Static Ipp Ty =85°C 67.4 nA

TCpq 1.02 pF
Power = (Static Ipp) (Vpp) + Cpa Vop® f

1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kicix 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q teLH 0.36 0.20 0.39 0.43 0.50
tPHL 0.45 0.19 0.48 0.51 0.58

Propagation Delay Equation: t,(C() = Kpy Kt(tax + kigxCL)
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Description:

INV1 is an inverter which performs a logical NOT function.

CMOS
ate Amray

Logic Symbol Truth Table
A —-—[>o‘ Q A | Q
INV4 C|H
H L
A ~4> Q
INV1

Pin Loading

A

Ci

0.07

Equivalent Gates: ............cccccverrnnenn. 1
Bolt Syntax: .........cccoeevieecerieeeenee, Q.INV1A;

Power Characteristics:

Parameter Value Units
Static Inp Ty = 85°C 85 nA
7de 0.13 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f
tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Quts
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 0.14 1.12 0.32 0.51 0.89
tpHL 0.09 0.59 0.18 0.28 0.48

Propagation Delay Equation: t,(C() = Kpy Kt(tgy + kiaxCr)
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Description:

INV2 is an inverter which performs a logical NOT function.

1.0

GMOS
ate Array

Logic Symbol Truth Table Pin Loading
[: INV2 L H
H L
A —C{>— Q
INV2
Equivalent Gates: ............c..cocoeceieee 1
Bolt Syntax: .........cccoccvevrennniniccnne. Q.INV2A;
Power Characteristics:
Parameter Value Units
Static Inp Ty = 85°C 16.9 nA
Tde 0.26 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f

tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) { (0.33pF) { (0.67pF)
A Q trLH 0.13 0.57 0.22 0.32 0.51
tPHL 0.08 0.33 0.13 0.19 0.30

Propagation Delay Equation: t,(C() = Kpy Krf{tg, + kigxCL)
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Description:
INV3 is an inverter which performs a logical NOT function.
Logic Symbol Truth Table Pin Loading
A -
A Q Q Ci
INV3 L | H F
H L A | 020
A —4>— Q
INV3
Equivalent Gates: ..............cccoeveennn. 2
Bolt Syntax: ........c.cceeverviecrieeeene. Q.INV3A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 25.3 nA
Tde 0.38 pF
Power = (Static Ipp) (Vpp) + Cpa Vop® f
tNote: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 0.13 0.38 0.19 0.26 0.38
tpHL 0.07 0.23 0.11 0.15 0.23

Propagation Delay Equation: t,(Cy) = Kpy Kt(tgx + kigxCy)
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Description:

INV4 is an inverter which performs a logical NOT function.

Logic Symbol Truth Table Pin Loading
A -
A Q Q Ci
INV4 L | H F
H L A | 027
A —C{>— Q
INV4
Equivalent Gates: .............cccocenenene 2
Bolt Syntax: ...........ccccvvveereveererennennes Q.INV4A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 33.8 nA
TCoq 0.51 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp? |
1Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tx Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 0.13 0.29 0.17 0.22 0.32
tpHL 0.07 0.19 0.10 0.13 0.20

Propagation Delay Equation: t,(C() = Kpy Kr{tg + kigxC1)
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Description:

INV5 is an inverter which performs a logical NOT function.

Logic Symbol Truth Table Pin Loading
A Q i
A Q Ci
INV5 L | H F
H L A | 035
A —o[>— Q
INV5
Equivalent Gates: .............ccceceveeeeene 3
Bolt Syntax: ..........ccccovervinveenreene Q.INV5A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 422 nA
Tde 0.66 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp® f
tNote: Cyq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 0.13 0.23 0.17 0.21 0.28
tpHL 0.07 0.16 0.10 0.12 0.18

Propagation Delay Equation: t,(Cy) = Kpy Ky{tay + kigxCy)
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Description:

INV6 is an inverter which performs a logical NOT function.

1.0

CMOS
ate Array

Logic Symbol Truth Table Pin Loading
A Q Al Q ci
INV6 L |H F
H L A | 040
A —C{>— Q
INV6
Equivalent Gates: ............ccccocceeeeennee. 3
Bolt Syntax: ........ccccccveeeieceeeceeneene. Q.INV6A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 50.6 nA
TCod 0.77 pF

Power = (Static Ipp) (Vpp) + Cpg Vop? f
1Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 0.13 0.19 0.16 0.19 0.26
tpHL 0.07 0.13 0.09 0.1 0.16

Propagation Delay Equation: t5(C() = Kpy Kr(tgx + kigxCo)
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Description:
1001X1 is a 1ma non-inverting TTL-bidirectional input/output buffer pad cell with active low enabled tri-state
output.
Logic Symbol Truth Table Pin Loading
A EN| IO | Q
= oo R
Q PN [l0
—> B X H|L|L
—<Hbo] X H|H|H
TTL
X HJ|UN|X
UN = Undriven Node
Equivalent Gates: .............cccocevceunen. 0
Bolt Syntax: .........cocceeirveiiieniieneeneene 10 Q.1001X1 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 148.6 nA
Tde 8.17 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp® f
tNote: Cpy does not include interconnect capacitance.
Input Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) 0.16pF) (0.33pF) [0.67pF)
10 Q tpLH 1.06 1.08 1.24 1.42 1.78
tPHL 0.94 0.68 1.05 1.17 1.40
Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A e} LR 0.56 0.28 767 | 14.79 | 21.90 | 29.01
tPHL 0.65 0.29 795 | 1525 | 2255 | 29.85
EN 10 thz 1.46
tz 1.12
tzH 0.73 0.28 784 | 1496 | 22.07 | 29.19
tzL 0.68 0.29 799 | 1529 | 2259 | 29.89

Propagation Delay Equation: t,(C) = Kpy Kt(tgx + kigxCp)
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Description:
1001X2 is a 2ma non-inverting TTL-bidirectional input/output buffer pad cell with active low enabled tri-state
output.
Logic Symbol Truth Table Pin Loading
EN 1001X2
A PNQ PIN |I0
7] a > PAD [ |
_ < E o
UN = Undriven Node
Equivalent Gates: ............ccccevveennen. 0
Bolt Syntax: ..........ccociiivnininiinene 10 Q.I001X2 AEN ;

Power Characteristics:

Parameter Value Units
Static Inp Ty = 85°C 181.6 nA
Tde 7.08 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cpy does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T,=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF) | (0.67pF)
10 Q tpLH 1.09 1.06 1.26 1.44 1.80
terL 0.92 0.77 1.04 1.18 1.43
Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.27 0.16 4.17 807 | 1196 | 15.86
tpHL 0.41 0.19 521 | 10.01| 1481 | 19.61
EN 10 thz 1.24
tiz 0.81
tzH 0.50 0.16 4.40 830 | 1220 | 16.10
tzL 0.47 0.19 527 | 10.07 | 1487 | 19.67

Propagation Delay Equation: t,(C|) = Kpy Kr{tgy + ki Cp)
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Description:
1001X3 is a 4ma non-inverting TTL-bidirectional input/output buffer pad cell with active low enabled tri-state
output.
Logic Symbol Truth Table Pin Loading
EN 1001X3

A Q PIN 10
__ » e L

<B -

UN = Undriven Node

Equivalent Gates: ...........ccceceeuennene. 0
Bolt Syntax: ........ccccoevienviinienicieneens 10 Q.I0O01X3AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 185.8 nA
TCpg 723 pF

Power = (Static Ipp) (Vpp) + Cpa Vop® f
1Note: Cpy does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: Ty =25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidyx 2 4 8
From To (ns) (ns/pF) 0.16pF) | (0.33pF) ((0.67pF)
10 Q teLH 1.06 1.09 1.23 1.42 1.78
teHL 0.94 0.69 1.05 1.17 1.40
Output Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 PLH 0.48 0.08 242 436 630 | 8.24
tpHL 0.85 0.10 3.25 5.65 8.05 | 10.46
EN 10 tHz 1.27
tiz 1.11
tz 0.71 0.08 2.65 459 6.53 8.47
tzL 0.91 0.10 3.31 5.71 8.11 | 1052

Propagation Delay Equation: tp(CL) =Kpy Kr(tgx + kthCL)
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Description:
1003X1 is a 1ma non-inverting CMOS-bidirectional input/output buffer pad cell with active low enabled tri-
state output.

Logic Symbol Truth Table Pin Loading

__|EN 1003X1

Q PIN
RRE T
] 4 E CMOS
UN = Undriven Node

Equivalent Gates: ............ccccocevrueenne 0
Bolt Syntax: .........ccoceceeeveieneniinee 10 Q .I003X1 AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 139.6 nA
Tde 7.84 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f

1Note: Cp4 does not include interconnect capacitance.

Input Delay Characteristics:

Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 0.72 0.80 0.85 0.98 1.25
tpHL 0.56 0.65 0.67 0.78 1.00
Output Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 L 0.25 052 1324 | 2623 | 39.23 | 52.22
tpHL 0.77 0.20 566 | 1055 | 1544 | 20.32
EN 10 thz 1.45
tLz 1.13
tzH 0.46 0.52 13.45 26.44 39.43 | 52.42
tzL 0.81 0.20 570 | 1059 | 1548 | 20.37

Propagation Delay Equation: t,(Cy) = Kpy Kr{ty + KigC1)
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Description:
1003X2 is a 2ma non-inverting CMOS-bidirectional input/output buffer pad cell with active low enabled tri-
state output.
Logic Symbol Truth Table Pin Loading
A
_en 1003X2 L L
Q PIN |10 H L
T2 : 7 PAD [ 1~ X H
— X H
cMOS X H
UN = Undriven Node
Equivalent Gates: ...........c..cccccceene.e. 0
Bolt Syntax: .........ccoceeeeveeennenieienens 10 Q .I003X2 AEN ;
Power Characteristics:
Parameter 5 Value Units
Static Ipp Ty=85"C 172.6 nA
TCod 6.74 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f
1Note: Cpq does not include interconnect capacitance.

Input Delay Characteristics:
Conditions: T, =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 0.72 0.81 0.85 0.99 1.26
tpHL 0.56 0.65 0.66 0.78 0.99

Output Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.05 0.28 716 | 1426 | 21.37 | 28.48
tPHL 0.48 0.13 3.76 7.04 | 10.33 | 13.61
EN 10 thz 1.23
tz 0.81
tz4 0.31 0.28 742 | 1453 | 21.63 | 28.74
tzL 0.54 0.13 3.82 7.1 10.39 | 13.67

Propagation Delay Equation: t,(Cy) = Kpy Ky{tyy + kigxCr)
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Description:
1003X3 is a 4ma non-inverting CMOS-bidirectional input/output buffer pad cell with active low enabled tri-
state output.
Logic Symbol Truth Table Pin Loading

A E Q
EN 1003X3 L L L
m A 1O o H L H
=P o P X H L
_ila < E X H H
CMOS X H X
UN = Undriven Node
Equivalent Gates: ..........cccccoecceneennnne 0
Bolt Syntax: ..........cccocvermniniicicnnens 10 Q.I003X3 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 176.8 nA
Tde 6.89 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f

TNote: C4 does not include interconnect capacitance.

input Delay Characteristic:

Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Quts
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q toLH 0.72 0.79 0.85 0.98 1.25
tPHL 0.56 0.64 0.66 0.77 0.99
Output Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.37 0.14 3.91 745 | 1099 | 1453
tpHL 0.87 0.07 2.52 4.16 5.80 7.45
EN 10 thz 1.24
tz 1.11
tzn 0.62 0.14 4.16 770 | 11.24 | 1478
tzL 0.94 0.07 2.58 422 5.86 751

Propagation Delay Equation: t5(C() = Kpy Kt(tax + kiaxC1)
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Description:

1003CX1 is a 1ma non-inverting CMOS-bidirectional input/output buffer pad cell with active low enabled tri-
state output and a pull-down input.

Logic Symbol Truth Table Pin Loading

UN = Undriven Node

Equivalent Gates: ............c.cccceeveenennne 0
Bolt Syntax: .........cccceveeeieeieeeeeee, 10 Q.IO03CX3 AEN ;
Power Characteristics:

Parameter Value Units

Static Ipp T,y = 85°C 139.6 nA

Tde 7.85 pF

Power = (Static Ipp) (Vpp) + de VDDZf
tNote: Cpq does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Quts
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) |(0.33pF) |(0.67pF)
10 Q tPLH 0.72 0.81 0.85 0.99 1.26
tPHL 0.56 0.65 0.67 0.78 1.00

Output Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.27 0.52 13.25 26.24 39.23 | 52.21
tpHL 0.78 0.20 566 | 10.55 | 15.44 | 20.33
EN 10 thz 145
tz 1.13
tzy 0.47 0.52 13.46 | 2645 | 39.43 | 5242
tz 0.82 0.20 570 | 1059 | 1548 | 20.37

Propagation Delay Equation: t,(Cy) = Kpy Kr{tax + kiaxCL)
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1003CX2 is a 2ma non-inverting CMOS-bidirectional input/output buffer pad cell with active low enabled tri-
state output and a pull-down input.

Logic Symbol

Truth Table

A E

XXXIr
ITIrr
rIr-rIcC

UN = Undriven Node

Pin Loading

Equivalent Gates: ............
Bolt Syntax: ............cococuviinininiccennnns 10 Q.IO03CX2 AEN ;

Power Characteristics:

.................. 0

Parameter Value Units
Static Ipp Ty = 85°C 172.6 nA
TCou 6.75 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f
tNote: Cpy does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) |(0.33pF) |(0.67pF)
10 Q tpLH 0.72 0.81 0.85 0.99 1.26
tPHL 0.56 0.65 0.66 0.78 0.99
Output Delay Characteristics:
Conditions: Ty;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.05 0.28 716 | 1426 | 21.36 | 28.47
tpHL 0.48 0.13 3.76 7.05 | 10.33 | 13.61
EN 10 thz 1.23
tz 0.81
tzy 0.32 0.28 742 | 1453 | 21.63 | 28.73
tzL 0.54 0.13 3.83 7.11 1039 | 13.67

Propagation Delay Equation: t(Cy) = Kpy Kr{tax + kiaxCL)
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Description:

1003CX3 is a 4ma non-inverting CMOS-bidirectional input/output buffer pad cell with active low enabled tri-
state output and a pull-down input.

Logic Symbol Truth Table Pin Loading
A Q
L L L
7 103CX3
ENNQ 1 H L H
1 A PN X H L
— X H H
“ i X H L
<V CMOS
UN = Undriven Node
Equivalent Gates: .............cccccccevueunee. 0
Bolt Syntax: .........ccccovieieincniincnenene. 10 Q.IO03CX3 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 176.8 nA
Tde 6.90 pF
Power = (Static Ipp) (Vpp) + Cpq Vop? f
1Note: Cy does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktax 2 4 8
From To (ns) (ns/pF) (0.16pF) |(0.33pF) |(0.67pF)
10 Q tpLH 0.72 0.79 0.85 0.98 1.25
tpHL 0.56 0.64 0.66 0.77 0.99
Output Delay Characteristics:
Conditions: T, =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.37 0.14 3.91 7.45 [ 1099 [ 1453
tpHL 0.87 0.07 2.52 4.16 5.80 7.45
EN 0 thz 124
tz 1.11
tzn 0.62 0.14 4.16 7.70 | 11.24 | 14.78
tz 0.93 0.07 2.58 4.22 5.86 751

Propagation Delay Equation: t,(C() = Kpy Kr{ty, + kigxCp)
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Description:

I003FX1 is a 1ma non-inverting TTL-bidirectional input/output buffer pad cell with active low enabled tri-
state output and a pull-down input.

Logic Symbol Truth Table Pin Loading

I03FX1

ENNO

A PN Jio|
PAD

<lz1b)

1

\V TTL
UN = Undriven Node

Equivalent Gates: ..........cccceccevenenne. 0
Bolt Syntax: ........coccocoveeveeneneeneeenennes 10 Q .I003FX1 AEN ;
Power Characteristics:

Parameter L Value Units

Static Ipp Ty =85°C 148.6 nA

TCpq 8.17 pF

Power = (Static Ipp) (Vpp) + Cpd Voozf
+Note: de does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiox 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF)| (0.67pF)
10 Q tpLH 1.06 1.09 1.23 1.42 1.79
tpHL 0.94 0.69 1.05 1.17 1.40

Output Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) _(ns/pF)
A 10 tpLH 0.55 0.28 7.67 | 1478 | 21.90 | 29.01
tpHL 0.64 0.29 795 | 1525 | 2256 | 29.86
EN 10 thz 1.46
tz 1.12
tzn 0.72 0.28 784 | 1495 | 22.07 | 29.18
tzL 0.68 0.29 799 | 1529 | 22.60 | 29.90

Propagation Delay Equation: tp(Cy) = Kpy Kt(tax + kiaxCU
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Description

I003FX2 is a 2ma non-inverting TTL-bidirectional input/output buffer pad cell with active low enabled tri-
state output and a pull-down input.

Logic Symbol Truth Table Pin Loading
A

T I03FX2

3

1 | PIN IO

AA PAD [ [

<z 18
V

TTL

XXXIr
IITIrr
rIrIrio

UN = Undriven Node

Equivalent Gates: ............cccccoveennne 0
Bolt Syntax: ...........ccccocenircieneeeneenen. 10 Q .I003FX2 AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 181.6 nA
Tde 7.08 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
tNote: C4 does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 1.08 1.07 1.26 1.44 1.80
tPHL 0.92 0.77 1.04 1.17 1.43

Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tPLH 0.27 0.16 417 8.07 1196 | 1586
tpHL 0.40 0.19 520 | 10.01 14.82 | 19.63
EN 10 thz 1.24
tz 0.81
tzn 0.50 0.16 4.40 830 | 1220 | 16.10
tzL 0.46 0.19 527 | 10.08 | 1488 | 19.69

Propagation Delay Equation: t,(C|) = Kpy Kt{tgy + kiaxCo)
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Description

I003FX3 is a 4ma non-inverting TTL-bidirectional input/output buffer pad cell with active low enabled tri-
state output and a pull-down input.

Logic Symbol Truth Table Pin Loading
A Q
L L L
n IO3FX3 H L H
ENNQ
Ta > PIN |10 X H L
< —{p)Le B X H H
@ X H L
T
UN = Undriven Node
Equivalent Gates: ............c..ccccoveneeene 0
Bolt Syntax: .........ccccccoeveeemreernennenene. 10 Q .I003FX3 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 185.8 nA
TCpq 7.24 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp? f
tNote: Cy does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q toLH 1.06 1.09 1.23 142 | 178
tpHL 0.94 0.69 1.05 1.17 1.40
Output Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.48 0.08 242 | 436 | 630 | 824
tpHL 0.85 0.10 3.25 5.65 8.05 | 10.46
EN 10 thz 1.27
tLz 1.1
tzH 0.71 0.08 265 | 459 653 | 847
tz2 0.91 0.10 3.31 5.71 8.11 | 10.52

Propagation Delay Equation: tp(CL) = va KT(tdx + kngCL)
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Description

1041X1 is a 1ma non-inverting TTL-bidirectional input/output buffer pad cell with an active low enabled tri-
state output and a pull-up input.

Logic Symbol Truth Table Pin Loading
A ENJ|IO |Q
L L L
1041X1 H L H H
PN o] X H|L |L
|_PAD X H|H |H
— X H |UN |H
UN = Undriven Node
Equivalent Gates: ...........cccoevvueenen.e. 0
Bolt Syntax: ...........ccoceviiiiiiinieee 10 Q.I041X1 AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 148.6 nA
TCpq 8.16 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
tNote: Cpq does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q toLH 1.07 1.08 124 1.43 1.79
tPHL 0.94 0.69 1.05 1.17 1.40

Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tay Kedx 25 50 75 100
From To ___(ns) (ns/pF)_
A 10 tpLH 0.56 0.28 7.67 | 1479 | 21.90 | 29.02
tPHL 0.64 0.29 794 | 1525 | 2256 | 29.87
EN 10 thz 1.45
t.2 1.12
tzn 9.00 0.28 16.12 | 23.23 | 30.35 | 37.46
tz 0.68 0.29 798 | 1529 | 22.60 | 29.91

Propagation Delay Equation: t,(C,) = Kpy K{tgy + kigxCp)
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1041X2 is a 2ma non-inverting TTL-bidirectional input/output buffer pad cell with an active low enabled tri-

state output and a pull-up input.

Logic Symbol Truth Table Pin Loading
1041X2
PIN |10
PAD [ [
TIL
UN = Undriven Node
Equivalent Gates: ...........ccceeveeermneee. 0
Bolt Syntax: ..........cccoccevvieeviniiieneees 10 Q .I041X2 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 181.6 nA
TCoq 7.08 pF

Power = (Static Ipp) (Vpp) + de Voozf
1Note: Cy does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 1.08 1.07 1.26 1.44 1.80
tpHL 0.92 0.77 1.04 1.17 1.43
Output Delay Characteristics:
Conditions: Ty;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.27 0.16 417 8.07 | 11.96 | 15.86
tPHL 0.40 0.19 5.21 10.01 1482 | 19.63
EN 10 thz 1.24
tz 0.81
tzy 0.50 0.16 4.40 830 | 1220 | 16.10
tzL 0.46 0.19 527 | 10.08 | 14.88 | 19.69

Propagation Delay Equation: tp(CL) = Kpy Kr{tgx + KiaxCo)
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Description

1041X3 is a 4ma non-inverting TTL-bidirectional input/output buffer pad cell with an active low enabled tri-
state output and a pull-up input.

Logic Symbol Truth Table Pin Loading
A Q
L L L
H L H
X H L
X H H
X H H
UN = Undriven Node
Equivalent Gates: ............c..ccoceeeneenene 0
BOIt SyMax: ........ccooovvvvoerereeeeeresrenaens 10 Q .I041X3 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 185.8 nA
TCp4 7.21 pF
Power = (Static Ipp) (Vpp) + de Vooaf
1Note: Cp4 does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktox 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q thLH 1.05 1.09 1.23 1.42 1.78
tPHL 0.94 0.68 1.05 1.17 1.40
Output Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.48 0.08 242 4.36 6.30 8.24
tpHL 0.85 0.10 3.25 5.65 8.05 | 10.46
EN 10 thz 1.25
tz 1.1
tzH 0.68 0.08 2.62 456 6.51 8.45
tzL 0.91 0.10 3.31 5.71 8.11 | 1052

Propagation Delay Equation: t,(C) = Kpy K7(tgx + kigxCL)
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Description

1042X1 is a 1ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
output and a pull-up input.

Logic Symbol Truth Table Pin Loading
A E Q
1042X1 L L L
ENNQ H L H
Ta > PN io] X H L
PAD
i 4 H X H H
Q CMOS X H H
UN = Undriven Node
Equivalent Gates: ...........cccccocveeevenenne 0
Bolt Syntax: ........cccooveeriirveiineee 10 Q .I042X1 AEN;
Power Characteristics:
F&rameter Value Units
Static Ipp T, = 85°C 139.6 nA
TCoq 7.85 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp? f
tNote: Cyy does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: T, =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) {(0.67pF)
10 Q tPLH 0.73 0.80 0.86 1.00 1.27
tpHL 0.57 0.65 0.68 0.79 1.01
Output Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 oL 0.24 0.52 1324 | 2623 | 39.23 | 52.22
tpHL 0.77 0.20 566 | 1055 | 1544 | 20.33
EN 10 thz 1.45
tz 1.13
tzn 0.44 0.52 1344 | 26.43 | 39.43 | 52.42 |
tz 0.82 0.20 570 | 1059 | 1548 | 20.37

Propagation Delay Equation: t,(C|) = Kpy Kr(tax + kiixCL)
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Description

1042X2

1042X2 is a 2ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state

output and a pull-up input.

Logic Symbol
T 1042%2
A > PIN |io
PAD ||
Q . B CMOS

Truth Table
A

XXXIr
IIrIriQ

UN = Undriven Node

Pin Loading

Equivalent Gates: ..................

Bolt Syntax: .........ccccccoeeenns

Power Characteristics:

............ 0
............ 10 Q.1042X2 AEN ;

Parameter Value Units
Static Ipp Ty = 85°C 172.6 nA
Tde 6.75 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f
1Note: Cpy does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: Ty;=25C, Vpp

=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) {(0.67pF)
10 Q tpLH 0.73 0.82 0.86 1.00 1.28
tPHL 0.57 0.66 0.68 0.79 1.01
Output Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kigx 25 50 75 100
From To (ns) (ns/pF)
A 10 oLy 0.05 028 716 | 14.27 | 21.37 | 28.48
tPHL 0.48 0.13 3.76 7.04 | 10.33 | 13.61
EN 10 thz 1.23
tz 0.81
tzH 0.31 0.28 742 | 1453 | 2164 | 28.74
tzL 0.54 0.13 3.82 711 10.39 | 13.67

Propagation Delay Equation: t,(C)) = Kpy Kr{tgy + kixCl)
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Description

1042X3 is a 4ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
output and a pull-up input.

Logic Symbol Truth Table Pin Loading
A

T 1042X3

ENNQ
-A PN o]

PAD

_° E CMOS

XXXIr
IIIrr
IIrIrO

UN = Undriven Node

Equivalent Gates: .............ccccceourenen. 0
Bolt Syntax: .........cocoveiiiiiiiiiiiieneee 10 Q .1042X3 AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 176.8 nA
TCpq 6.90 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
tNote: C does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) {(0.67pF)
10 Q tpLH 0.73 0.79 0.86 1.00 1.26
tPHL 0.57 0.66 0.67 0.79 1.01

Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.37 0.14 3.91 745 | 10.99 | 14.53
tPHL 0.87 0.07 252 4.16 5.80 7.45
EN (o) thz 124
t 7 1.1
tzn 0.62 0.14 4.16 770 | 11.24 | 1478
2 0.93 0.07 2.58 4.22 5.86 7.51

Propagation Delay Equation: t,(C) = Kpy Kr(tax + kiaxCL)
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Description

1051X1 is a 1ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
output and a CMOS Schmitt Trigger input.

Logic Symbol Truth Table Pin Loading
18 1051X1
g o s
o Pl cmos
UN = Undriven Node
Equivalent Gates: ..............ccceeereeeee. 0
Bolt Syntax: ..........cccooeiininieneenen. 10 Q.I051X1 AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 158.2 nA
TCpq 8.25 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
tNote: C 4 does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 1.97 0.89 2.11 2.26 256
tPHL 1.75 0.81 1.87 2.01 2.28

Output Delay Characteristics:
Conditions: Ty;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kiax 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.27 0.52 1331 | 26.36 | 39.40 | 5245
tpHL 0.86 0.20 575 | 10.64 | 1553 | 20.42
EN 10 thz 132
tiz 1.20
tzy 0.47 0.52 1351 | 2656 | 39.60 | 52.65
tzL 0.90 0.20 579 | 1068 | 1557 | 20.46

Propagation Delay Equation: tp(CL) = Kpy Kr{tax + KigxCL)
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Description

1051X2 is a 2ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
output and a CMOS Schmitt Trigger input.

Logic Symbol Truth Table Pin Loading
A Q
L L L
H L H
X H L
X H H
X H X
UN = Undriven Node
Equivalent Gates: ..............cccccceeeeeeee. 0
Bolt Syntax: ............ccccvinnnnnninnne 10 Q.IO51X2 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 191.2 nA
TCoq 7.15 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp? f
TNote: Cpy does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |{(0.67pF)
10 Q tpLH 1.96 0.92 2.10 2.26 257
tpHL 1.76 0.79 1.88 2.02 2.28
Output Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.10 0.28 720 | 1431 | 2142 | 2852
tpHL 0.56 0.13 3.85 713 | 1041 | 13.69
EN 10 thz 1.09
tz 0.88
tzn 0.36 0.28 746 | 1457 | 2167 | 28.78
tzL 0.62 0.13 3.90 7.18 | 10.46 | 13.74

Propagation Delay Equation: t,(C() = Kpy Kt{tay + kigxCL)
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Description

1051X3 is a 4ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
output and a CMOS Schmitt Trigger input.

Logic Symbol Truth Table Pin Loading
A ENJ IO |Q
L L L
B 1051X3 H L H |H
ENNQ
T PN | X H|L |L
PAD X H H H
1 e X H|UN |X
UN = Undriven Node
Equivalent Gates: ...........cc.cccoceeeeenne. 0
Bolt Syntax: .........cccocceveeveeveneeneceennes 10 Q .I051X3 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 195.4 nA
Tde 7.31 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp? f
1Note: Cp4 does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 1.97 0.90 2.11 227 257
tPHL 1.75 0.79 1.88 2.02 2.28

Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.45 0.14 3.99 753 | 11.07 | 14.62
tPHL 0.95 0.07 2.60 4.24 5.89 753
EN 10 thz 1.13
tz 117
tz4 0.69 0.14 423 778 | 1132 | 1486
tzL 1.02 0.07 2.66 4.31 595 759

Propagation Delay Equation: tP(CL) = Kpy Kr(tgx + KigxCL)
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Description

1081X5 is a 8ma non-inverting TTL-bidirectional input/output buffer with an active low enabled tri-state and
controlled slew rate output.

Logic Symbol Truth Table Pin Loading
A Q
L L L
_|EN 1081X5 H L H
_{A Q PIN ﬂ_ X H L
_%} Ei; gL o v
m X H X
UN = Undriven Node
Equivalent Gates: .............cccccceeeneeee. 0
Bolt Syntax: .........c.ccocceeviriiieeeee 10 Q .I081X5AEN;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 202.7 nA
Tde 8.78 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
tNote: Cpy does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: T, =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 1.03 1.10 1.21 1.40 1.77
tPHL 0.89 0.76 1.01 1.14 1.40
Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 tPLH 0.67 0.05 1.95 3.23 4.51 5.79
tpHL 1.02 0.09 3.38 5.74 8.11 | 1047
EN 10 thz 2.48
tz 1.30
tzn 0.93 0.05 2.21 3.49 4.78 6.06
tzL 1.05 0.09 3.41 5.78 8.14 | 1050

Propagation Delay Equation: t,(C) = Kpy Ky(tgy + kigxC1)
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1083X5 is a 8ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
and controlled slew rate output.

Logic Symbol Truth Table Pin Loading
A
EN 1083x5 ::, t Ci
A R PIN |io| X H (pF)
= PAD X H !
Q H X EN | 039
CMOs 10 | 5.61
UN = Undriven Node
Equivalent Gates: ..............ccccoeveneeee. 0
Bolt Syntax: ........ccccoeveencnnerieeenne 10 Q.I083X5 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 189.4 nA
Tde 8.60 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f

1Note: C4 does not include interconnect capacitance.

Input Delay Characteristic:

Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 0.77 0.80 0.89 1.03 1.30
tpHL 0.60 0.66 0.70 0.82 1.04
Output Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.66 0.09 3.01 537 7.72 | 10.07
tpHL 0.92 0.07 255 4.19 5.83 7.46
EN 10 thz 2.66
tz 1.37
tzy 0.96 0.09 3.31 5.66 8.01 | 10.37
tz 0.94 0.07 257 4.1 5.85 7.48

Propagation Delay Equation: t,(C) = Kpy Ky(tgyx + kigxCp)
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Description

IOBCX5 is an 8ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
and controlled slew rate output, and a pull-down input.

Logic Symbol Truth Table Pin Loading
A _E Q
L L L
4 H L H
EN I0BCX5
] § | PIN 10 X H L
i " PAD [T X H H
Q E X H L
< CMOS
UN = Undriven Node
Equivalent Gates: ............cccccccoeeneee. 0
BOlt Syntax: .......c..cccooeerrenrecencncnneenes 10 Q .IOBCX5AEN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 189.4 nA
TCpd 8.61 pF
Power = (Static Ipp) (Vpp) + Cpd VDD2 f
1Note: Cqy does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 0.77 0.80 0.89 1.03 1.30
tPHL 0.60 0.66 0.70 0.82 1.04
Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.66 0.09 3.02 5.37 7.72 | 10.07
tpHL 0.92 0.07 2.56 4.19 5.83 7.46
EN 10 thz 2.66
tz 1.37
tzy 0.96 0.09 3.31 5.66 8.01 | 10.37
tzL 0.94 0.07 257 4.21 5.85 7.48

Propagation Delay Equation: t,(C) = Kpy Kt(tgx + kigxCL)
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IOBFX5 is a 8ma non-inverting TTL-bidirectional input/output buffer with an active low enabled tri-state and
controlled slew rate output, and a pull-down input.

Logic Symbol Truth Table Pin Loading
TE I0BFX5
Talst PN |0
4 p1| PAD [ |
Q D
TTL

Equivalent Gates: .

Bolt Syntax: ........cccccevvevreereneerecnennnes 10 Q.IOBFX5 AEN ;
Power Characteristics:

Parameter Value Units

Static Ipp Ty = 85°C 202.7 nA

Tde 8.84 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f
1Note: C4 does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax(ns) Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tPLH 1.03 1.10 1.21 1.40 1.77
tPHL 0.89 0.76 1.01 1.14 1.40
Output Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax(ns) Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.67 0.05 1.95 3.23 451 5.79
tPHL 1.02 0.09 3.38 5.74 8.11 | 1047
EN 10 thz 2.42
tiz 1.33
tzy 0.93 0.05 2.21 3.49 4.77 6.06
tzL 1.05 0.09 3.41 5.77 8.14 | 1050

Propagation Delay Equation: tp(CL) = Kpy Kr{tgx + KigxCL)
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10C1X5 is a 8ma non-inverting TTL-bidirectional input/output buffer with an active low enabled tri-state and
controlled slew rate output, and a pull-up input.

Logic Symbol Truth Table Pin Loading
A EN| IO | Q
10C1X5 L L L L
Tensd H L H H
S PN o X H|L|L
PAD
| X H|H |H
<15 m X H|UN|H
UN = Undriven Node
Equivalent Gates: ............cceceevenenn 0
Bolt Syntax: .........cooeeeinnieneeene, 10 Q .I0C1X5 AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 202.7 nA
TCpd 8.83 pF

Power = (Static Ipp) (Vpp) + Cpd Vpp? f
1Note: de does not include interconnect capacitance.

Input Delay Characteristic:

Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Ky 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF) |(0.67pF)
10 Q tPLH 1.04 1.10 1.21 1.40 1.77
tPHL 0.89 0.73 1.01 1.14 1.38
Output Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Ktdx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.67 0.05 1.95 3.23 451 5.80
tPHL 1.02 0.09 3.38 5.74 8.10 | 10.47
EN i0 tHz 242
tz 1.33
tzn 0.93 0.05 2.21 3.49 4.77 6.06
tzL 1.05 0.09 3.41 5.77 8.14 | 1050

Propagation Delay Equation: tp(C) = Kpy K{tgy + kiaxCp)
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Description

10C2X5 is a 8ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
and controlled slew rate output, and a pull-up input.

Logic Symbol Truth Table Pin Loading
A
L L
Tend 10C2X5 H L
Ta PIN IO X H
PAD X H
<=8 cMOS X H
Equivalent Gates: .......
Bolt Syntax: ..........cccccoceeevvereeencnenennes 10 Q .I0C2X5 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 189.4 nA
TCpd 8.61 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
1Note: Cpy does not include interconnect capacitance.

Input Delay Characteristic:
Conditions: T,=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
10 Q tpLH 0.77 0.79 0.90 1.03 1.30
trHL 0.60 0.66 0.70 0.82 1.04

Output Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Keax 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.66 0.09 3.02 5.37 7.72 | 10.07
tpHL 0.92 0.07 256 4.19 5.83 7.47
EN 10 thz 2.66
tz 137
tzn 0.96 0.09 3.31 566 | 8.02| 10.37
tzL 0.94 0.07 258 4.21 5.85 7.49

Propagation Delay Equation: t,(C|) = Kpy Kr({tay + kigxC1)
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Description

10D1X5 is a 8ma non-inverting CMOS-bidirectional input/output buffer with an active low enabled tri-state
and controlled slew rate output, and a CMOS Schmitt Trigger input.

Logic Symbol Truth Table Pin Loading
A _E Q
L L L
10D1X5 H L H
PIN X H L
PAD B X H H
X H X
CMOS
UN = Undriven Node
Equivalent Gates: ............c..ccoceveeeeee 0
Bolt Syntax: ........ccccccvreieencienneenens 10 Q.IOD1X5 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 210.8 nA
Tde 9.00 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp® f
+Note: de does not include interconnect capacitance.
Input Delay Characteristic:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) {(0.67pF)
10 Q tpLH 2.49 0.98 2.64 2.81 3.14
tPHL 2.09 0.86 2.23 237 2.66
Output Delay Characteristics:
Conditions: T, =25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A 10 tpLH 0.68 0.09 3.08 5.38 7.73 | 10.09
tpHL 0.92 0.07 255 4.19 5.83 7.46
EN 10 thz 2.65
tiz 141
tzy 0.98 0.09 3.33 5.68 8.03 | 10.38
tz 0.94 0.07 257 4.21 5.85 7.48

Propagation Delay Equation: tp(CL) = Kpy Kr{tax + kiaxCL)
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Description

ITA1 is a non-inverting internal tri-state buffer with active low enable.

Logic Symbol

EN

.
ITA1

EN

"

ITA1

Truth Table

Z = High Impedance

Pin Loading

Equivalent Gates:

Bolt Syntax: ... Q.ITATAEN;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 253 nA
Tde 0.52 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? f
‘tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:

Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A Q tpLH 0.49 2.09 0.82 1.18 1.88
tpHL 0.38 0.83 0.51 0.66 0.93
EN Q thz 0.14
tiz 0.18
tzy 0.16 2.09 0.50 0.86 1.56
tzL 0.19 0.83 0.32 0.46 0.74

Propagation Delay Equation: t,(Cy) = Kpy Ky(tay + kigxCr)
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Description

ITA2 is a non-inverting internal tri-state buffer with active low enable.

Logic Symbol Truth Table Pin Loading
EN EN A Q
O
TA2 L Lj L
EN L H| H
A @o— Q Z = High Impedance
ITA2
Equivalent Gates: ..............cccocveeuenee. 4
Bolt Syntax: ........... ...Q.ITA2 AEN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 42.2 nA
TCoq 1.05 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: Cpq4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) [ (0.67pF)
A Q tPLH 0.59 0.71 0.71 0.83 1.07
tpHL 0.55 0.36 0.61 0.67 0.79
EN Q thz 0.14
Lz 0.26
tzn 0.17 0.71 0.28 0.40 0.64
tzL 0.22 0.36 0.28 0.34 0.46

Propagation Delay Equation: t5(Cy) = Kpy Kt(tax + kixCr)
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Description

ITB1 is an inverting internal tri-state buffer with active low enable.

Logic Symbol Truth Table Pin Loading
EN

A QN

EN

A QN Z = High Impedance
TB1

Equivalent Gates: ............ccceeeeernienne 2
Bolt Syntax: .........cccooviiniieees QN .ITB1 AEN;

Power Characteristics:

Parameter Value Units
Static Inp Ty = 85°C 16.9 nA
Tde 0.39 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A QN tpLH 0.36 2.08 0.70 1.06 1.75
tpuL 0.16 0.82 0.29 0.43 0.70
EN QN tHz 0.14
tz 0.17
tzn 0.16 2.08 0.50 0.86 1.55
ta 0.19 0.82 0.32 0.46 0.73

Propagation Delay Equation: t,(C|) = Kpy Ky(tgy + kigxCr)
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Description

ITB2 is an inverting internal tri-state buffer with active low enable.

Logic Symbol Truth Table Pin Loading
EN EN A QN
H X| Z
A N
TB2 @ L L|H
EN L H L
A QN Z = High Impedance
TB2
Equivalent Gates: .............cccccocveenennee. 4
Bolt Syntax: .........cccccoevercerrecrneennne. QN .ITB2 AEN ;
Power Characteristics:
Parameter Value Units
Static Inp T, = 85°C 33.8 nA
TCpq 0.92 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp® f
TNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A QN tpLH 0.35 0.72 0.47 0.59 0.83
tpHL 0.16 0.31 0.21 0.26 0.37
EN QN thz 0.14
tz 0.28
tz4 0.16 0.72 0.28 0.40 0.64
tz 0.23 0.31 0.28 0.34 0.44

Propagation Delay Equation: t,(Cy) = Kpy Kr(tgy + kigxCr)
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Description

ITD1 is an inverting internal tri-state buffer with active high enable.

Logic Symbol Truth Table Pin Loading
£ E A |QON
A QN L X Z
iTD1 H L | H
E H H|L
A :@\QN Z = High Impedance
ITD1
Equivalent Gates: ............ccccccevenee 2 a
Bolt Syntax: .........cccceeceeeninnnrieeneenne QN .ITD1 AE;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 16.9 nA
Tde 0.39 pF

Power = (Static Ipp) (Vpp) + Cpqg Vpp® f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) [ (0.67pF)
A QN tpLH 0.37 2.08 0.70 1.06 1.76
tpHL 0.15 0.81 0.28 0.42 0.69
E QN thz 0.30
tz 0.10
tzn 0.24 2.08 0.58 0.93 1.63
tzL 0.07 0.81 0.20 0.34 0.61

Propagation Delay Equation: t,(C() = Kpy Kt{tax + kiixCL)
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Description

ITD2 is an inverting internal tri-state buffer with active high enable.

Logic Symbol Truth Table Pin Loading
E
TR o
E ITD2
A @— oN Z = High Impedance
ITD2

Equivalent Gates: ............c.cccceevneenee 4

Bolt Syntax: .........ccceevevreeeeeeceees QN .ITD2 AE;

Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 33.8 nA
Tde 0.92 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
1tNote: de does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A QN toLH 0.37 0.71 0.49 0.61 0.84
tpHL 0.15 0.29 0.19 0.24 0.34
E QN thz 0.50
tiz 0.10
tz4 0.30 0.71 042 0.54 0.77
tzL 0.07 0.29 0.12 0.17 0.27

Propagation Delay Equation: t,(C) = Kpy Ky(tgx + kigxCL)
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Description

ITE1 is a two phase inverting internal tri-state buffer.

Logic Symbol Truth Table Pin Loading
EN EN E A ci
H L X [z !
A QN L H L |H
ITE1 L H H L
E L L X |IL
A N H H X [IL
ITE1 IL = lllegal
EN
Equivalent Gates: .............ccccoeeeneenene 1
Bolt Syntax: .........cccceeevveeivenenenecnnes QN .ITE1AEEN;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 8.5 nA
Tde 0.25 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: C,4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
A QN tpLH 0.37 2.08 0.70 1.06 1.76
tpHL 0.15 0.81 0.28 0.42 0.69
EN QN thz 0.14
tzH 0.27 2.08 0.61 0.96 1.66
E QN tz 0.10 .
tzL 0.13 0.81 0.26 0.39 0.67

Propagation Delay Equation: t5(C) = Kpy K{tax + kigxCL)
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Description

JKO091 is a static, master-slave, JK flip-flop, SET is asynchronous and active low. Outputs are unbuffered
and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
SN J K CJQ(n+1)QN(n+1)
(l) L X X X| H L
= H L L 4| NC NC
148 q— H L H 4| L H
c H H L 4| H L
Bl KJK091 H H H 4[QN((n)Q(n)
Qp- NC = No Change
Equivalent Gates: .. ....10
Bolt Syntax: ...........ccccoceeevnncnicenennne QQN .JK091 CJK SN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 75.8 nA
TCod 2.38 PF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF) | (0.67pF)
Cc QN tPLH 0.99 2.02 1.31 1.66 2.33
tpHL 0.28 0.75 0.40 0.53 0.78
C Q tpLH 0.64 119 0.83 1.04 143
tPHL 1.24 1.21 1.43 1.64 2.05
SN Q tpLH 0.28 1.19 0.47 0.67 1.07
SN QN tpHL 0.81 1.21 0.93 1.06 1.31
Min C Width  High tw 1.24
Min C Width  Low tw 1.58
Min SN Width Low tw 0.81
Min J Setup tsu 1.58
Min J Hold th 0.00
Min K Setup tsu 1.21
Min K Hold th 0.00
Min SN Setup tsu 0.28
MinSN Hold th 0.19
For Q Delays: toh(Criq) Crany) = KpvKtltar(Q)-+ (kiar(Q) « CL(Q)) + (kia(QN) « CL(QN))]

tohi(Crq), Crany) = KpvKrltar(Q) + (kr(Q) « CL(Q)) + (kiarlQN) « CL(QN))]
For QN Delays: 1(CL) = KpyKr(tax + kiax * CU
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Description

JKOA1 is a static, master-slave, JK flip-flop. RESET is asynchronous and active low. Outputs are unbuffered
and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN J K C|Q(n+1)QN(n+1)
L X X X/ L H
—J Q— H L L 4 NC NC
RJKOA1_ H H L 4+ H L K | o007
] = Qp- H H H 4| QN(n)Q(n) c 0.22
RN | 0.07
(R NC = No Change
Equivalent Gates: ..............cccoeceeeennne 10
Bolt Syntax: .......cccccoeveiiiiiceee Q QN .JKOA1 J K C RN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 101.1 nA
TCpq 243 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f

tNote: C,4 does not include interconnect capacitance.

Delay Characteristics:

Conditions: T, =25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.16pF) (0.33pF)| (0.67pF)
C QN toLH 0.99 2.02 1.31 1.66 2.34
tpHL 0.28 0.74 0.39 0.52 0.77
C Q tpLH 0.77 2.05 1.09 1.45 2.13
tpHL 1.10 1.07 1.27 1.46 1.82
RN Q tPHL 0.44 1.07 0.62 0.80 1.16
RN QN tpLH 1.52 2.05 1.84 2.19 2.87
Min C Width  High ty 1.10
Min C Width  Low tw 1.44
Min RN Width Low tw 1.52
Min J Setup tsu 1.44
Min J Hold th 0.00
Min K Setup tsu 1.27
Min K Hold th 0.00
Min RN Setup tsu 0.75
Min RN Hold th 0.68
For Q Delays: tin(Cuq): Crany) = KpvKtltaQ) + (kigr(Q) « C(Q)) + (kigt(QN) « C(QN))]

For QN Delays:

toni(Criq): Criany) = KpvKtlta(Q) + (kig(Q) + CL(Q)) + (kg (QN) - C(QN))]
to(C1) = KpyKr(tax + Kiax * CL)
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Description

JKOBH1 is a static, master-slave, JK flip-flop, SET and RESET are asynchronous and active low. Outputs are
unbuffered and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN SN J K C|Q(n+1)QN(n+1)
(|) L L X X X| IL I
L L H X X X/ L H Ci
S q— H L X X X H L
_lc H H L L 4| NC NC
JKOB1 H H L H ¢ L H
—1K Qb H H H L 4| H L
R H H H H 4| QNn)Q(n)
(P IL = lllegal
NC = No Change
Equivalent Gates: .............cccceceeueennee. 13
Bolt Syntax: ...........coccoeienvieneieee QAQN .JKOB1 CJKRN SN ;
Power Characteristics:
| _Parameter Value Units
Static Ipp T, = 85°C 92.7 nA
TCoq 294 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp?
1Note: C 4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
C QN o 1.00 2.02 1.33 1.68 2.35
toL 0.29 0.74 0.41 0.53 0.78
c Q ton 0.67 1.19 0.86 1.06 1.46
toL 1.29 1.19 1.48 1.68 2.08
SN Q [ 0.32 1.19 0.51 0.72 112
SN QN tpHL 114 0.74 1.26 1.39 1.63
RN Q tpHL 173 1.19 1.92 212 252
RN QN [ 1.45 2.02 1.78 2.12 2.80
Min C Width High 1y 1.29
Min C Width Low 1y 1.48
Min RN Width Low ty 1.73
Min SN Width Low 1y 1.14
Min J Setup toy 1.48
Min J Hold 1 0.00
Min K Setup tey 1.33
MinK Hold 1y 0.00
Min RN Setup tey 0.85
Min RN Hold th 0.67
Min SN Setup [ 0.27
Min SN Hold 1y, 0.19

For Q Delays: ton(Crq), Cran)) = KpvKtltar(Q) + (kigr(Q) « CL(Q)) + (Kiat(QN) » CL(QN))]
toni(Crq), Crany) = KpvKtltar(Q) + (kigr(Q) « CL(Q)) + (kigr(QN) « CL(QN))]
For QN Delays: t(CL) = KpyKr(tax + kigx * C
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Description

JKA91 is a static, master-slave, JK flip-flop, SET is asynchronous and active low. Outputs are unbuffered
and change state on the rising edge of the clock. Equivalent to JKO91 with transmission gates.

Logic Symbol Truth Table Pin Loading
SN J K C|Q(n+1)QN(n+1)
L X X X H L
o) H L L 4| NC NC
1y S q— H L H 4 L H
_lc H H L ¢4 H LH
I2KA91_ H H 4| QN(n) Q(n)
] Qp-
NC = No Change
Equivalent Gates: ..............ccccoeenueneee. 9
BOIt Syntax: ..........ccccoeeeeevereenenrennnnns QQN .JKA91 CJK SN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 67.4 nA
TCod 2.84 pF
Power = (Static Ipp) (Vpp) + Cpq Vpp? f
1Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) [ (0.67pF)
) QN tpLH 0.64 1.15 0.83 1.02 1.41
tpHL 0.63 0.72 0.75 0.87 1.11
C Q tpLH 0.95 113 113 1.33 1.70
tPHL 0.89 0.93 1.04 1.20 1.52
SN Q tpLH 0.50 113 0.68 | 087 1.25
SN QN tpHL 0.99 0.93 111 1.23 1.47
Min C Width High tw 1.33
Min C Width Low tw 1.69
Min SN Width tw 1.23
Min J Setup tsu 1.69
Min J Hold t 0.00
Min K Setup tsu 1.29
Min K Hold th 0.00
Min SN Setup tsu 0.28
MinSN Hold t 0.20
For Q Delays: toih(CL(q) Crian)) = KpvKtltar(Q) + (kiar(Q) « CL(Q)) + (Kiaf(QN) « CL(QN))]

tonl(CL(q) Crian)) = KpvKltar(Q) + (kiar(Q) + CL(Q)) + (kiar(QN) » CL(QN))]
For QN Delays: to(CL) = KpvKr(tax + kidx * CL)
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Description

JKAAT1 is a static, master-slave, JK flip-flop. RESET is asynchronous and active low. Outputs are unbuffered
and change state on the rising edge of the clock. Equivalent to JKOA1 with transmission gates.

Logic Symbol Truth Table Pin Loading
RN J K C|Q(n+1)QN(n+1)
L X X X/ L H
—J Q— H L L ¢t| NC NC
—lc H L H ¢ L H
_|QKAAL H H L ¢+ H L
R 9P H H H +[aNmQn)
([) NC = No Change
Equivalent Gates: ..............cccoceeeneenen. 9
Bolt Syntax: ..........cccoeeeericeeeeee, QQN .JKAA1 JKCRN;
Power Characteristics:
Parameter Value Units
Static Inp T, = 85°C 67.4 nA
TCpq 2.13 pF
Power = (Static Ipp) (Vpp) + de VDDZf
1Note: Cy4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Quts
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF) | (0.67pF)
(9] QN tpLH 0.61 1.14 0.80 0.99 1.37
tPHL 0.74 0.92 0.89 1.05 1.36
C Q tPLH 1.10 1.16 1.29 1.49 1.88
tphL 0.79 0.76 0.91 1.04 1.29
RN Q tPHL 0.86 0.76 0.98 1.11 137
RN QN tpLH 0.48 1.16 0.66 0.86 1.24
Min C Width  High tw 1.49
Min C Width  Low tw 1.79
Min RN Width tw 1.1
Min J Setup tsy 1.79
Min J Hold th 0.00
Min K Setup tsy 1.46
Min K Hold th 0.40
Min RN Setup tsu 0.20
Min RN Hold th 0.36

ForQDelays:  ton(Ciiq) Cuian) = KpvKltadQ) + (kiadQ) - CL(Q)) + (kiar(QN) + CL(QN))]
tphI(CL(Qz(' CL(QN)) = KPVKT[tdf(Q) + (ktdf(o) * CL(Q)) + (ktdr(QN) * CL(QN))]
For QN Delays:  1,(Cy) = KpyKr(tax + kigx * C)
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Description

JKABH1 is a static, master-slave, JK flip-flop, SET and RESET are asynchronous and active low. Outputs are
unbuffered and change state on the rising edge of the clock. Equivalent to JKOB1 with transmission gates.

Logic Symbol Truth Table Pin Loading
RN SN J K C|Q(n+1)QN(n+1)
L L X X X L L
4 L H X X X L H Ci
;S H L X X X/ H L
-7 H H L L 4 NC NC
YA+ H H L H 4 L H
K e H H H L 4 H L
N R ap- H H H H % aNnQn)
Q IL = lllegal
NC = No Change
Equivalent Gates: .............cccocceeeeeee. 10
Bolt Syntax: .........ccooceviiiniinenneieen. QAQN .JKAB1 CJKRNSN;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 67.4 nA
TCpa 2.20 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp? 1
tNote: C4 does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)

C QN [ 0.67 1.15 0.86 1.06 1.44
towL 0.75 0.91 0.90 1.05 1.36

C Q ton 1.10 1.19 1.29 1.49 1.89
'™ 0.90 0.96 1.05 1.22 1.54

SN Q toy 0.47 1.19 0.66 0.86 1.26

SN QN tpHL 1.07 0.91 1.22 1.37 1.68

RN Q tpHL 0.87 0.96 1.02 1.18 1.51

RN QN tpLH 0.48 1.15 0.66 0.86 1.24

Min C Width High 1y 1.49

Min C Width Low ty 1.86

Min RN Width ty 1.18

Min SN Width ty 1.37

Min J Setup tsy 1.86

Min J Hold 1y 0.00

Min K Setup toy 1.54

MinK Hold th 0.00

Min RN Setup sy 0.20

Min RN Hold th 0.41

Min SN Setup tey 0.55

Min SN Hold th 0.18

For Q Delays: ton(Crq), Crany) = KpvKtltar(Q) + (kiar(Q) « CL(Q)) + (kiar(QN) « CL(QN))]
toni(CLq) CLan)) = KpvKrltar(Q) + (kiar(Q) + CL(Q)) + (kiar(QN) « CL(QN))]
For QN Delays: tp(CL) = KpyKr(tax + kigx * CL)
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Description

JKBB1 is a static, master-slave, JK flip-flop, SET and RESET are asynchronous and active low. Outputs are
buffered and change state on the rising edge of the clock.

Logic Symbol Truth Table Pin Loading
RN SN J K C|Q(n+1)QN(n+1)
L L X X X| IL I
b L H X X X| L H Ci
3 H L X X X| H L
—-(J: |O— H H L L 4| NC NC J 007
| H H L H 4 L H K 0.07
RO H H H L 4 H L c |o022
R ] H H H H + | QN(n) Q(n) SN | 0.14
9 IL = lllegal RN | 0.14
NC = No Change
Equivalent Gates: .............ccococeveeeneene 13
Bolt Syntax: ..........ccccoeeviinneiieenne QQN .JKBB1 C JK RN SN;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 109.5 nA
TCpa 321 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: Cy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, =25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF)| (0.67pF)
C QN ton 1.81 1.17 2.00 2.20 2.59
terL 0.91 0.74 1.03 1.16 1.41
c Q tpLH 0.60 1.22 0.79 1.00 1.41
tpL 1.22 117 1.40 1.60 2.00
SN Q tpLn 1.48 1.22 1.67 1.88 2.29
SN QN tpHL 0.51 0.74 0.63 0.75 1.00
RN Q tpHL 1.62 117 1.81 2.01 2.40
RN QN tpLH 2.21 117 2.40 2.60 2.99
Min C Width High ty 1.54
Min C Width Low 1y 154
Min RN Width [ 1.96
Min SN Width tw 1.08
Min J Setup tsy 1.54
Min J Hold th 0.00
Min K Setup tsu 1.33
MinK Hold th 0.00
Min RN Setup tey 0.85 -
Min RN Hold th 0.68
Min SN Setup tsy 0.27
Min SN Hold th 0.19

Propagation Delay Equation: tp(CL) = Kpy Kt{tax + KiaxCL)
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Description

JKCB1 is a static, master-slave, JK flip-flop, SET and RESET are asynchronous and active low. Outputs
are buffered and change state on the rising edge of the clock. Equivalent to JKBB1 with transmission gates.

Logic Symbol Truth Table Pin Loading
RN SN J K C|Q(n+1)QN(n+1)
L L X X X| IL I
4 L H X X X| L H
2 H L X X X| H L
— S I Q— H H L L 4| NC NC
—C H H L H 4 L H
JKCBL H H H L 4 H L
" IQ o H H H H 4/ aNmnQm)
9 IL = lllegal
NC = No Change
Equivalent Gates: .............ccceceeveenee. 11
Bolt Syntax: ...........ccccooeeereeiienenennene QQN .JKCB1 CJKRN SN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 84.3 nA
TCod 251 pF
Power = (Static Ipp) (Vpp) + Cpq Vpp?
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
C [} ton 1.30 114 1.48 1.68 2.06
tpuL 1.38 0.71 1.50 1.62 1.86
¢ Q tpLH 1.04 1.20 1.23 1.44 1.84
tpy 0.78 0.85 0.91 1.06 1.34
SN Q tpy 1.44 1.20 1.63 1.84 2.24
SN QN tpL 0.68 0.71 0.80 0.92 1.16
RN Q tppL 0.68 0.85 0.81 0.96 1.24
RN QN tpLH 1.35 1.14 1.53 1.73 2.1
Min C Width High tw 1.08
Min C Width Low ty 1.94
Min RN Width ty 1.08
Min SN Width tw 117
Min J Setup tsy 1.94
Min J Hold th 0.00
Min K Setup tsy 1.54
MinK Hold th 0.00
Min RN Setup tsy 0.20
Min RN Hold th 0.41
Min SN Setup tsy 0.55
Min SN Hold th 0.18

Propagation Delay Equation: tp(C[_) = va KT(tdx + ktdxCL)
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Description

MX21 is a 2-input to 1-output digital multiplexer.

Logic Symbol Truth Table Pin Loading
MX21 S 10 1] Q
S L L X|L
L H X H
—i0 ql— H X L | L
—l H X H H
Equivalent Gates: ..............c.cccoeeune. 3
Bolt Syntax: ........... Q.MX211011S;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 338 nA
TCpd 0.66 pF

Power = (Static Ipp) (Vpp) + Cpd Vpp? f
tNote: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty =25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF)  |(0.16pF)|(0.33pF)|(0.67pF)
Any Ix Input  Q tpLH 0.43 1.15 0.62 0.81 1.20
toHL 0.54 1.00 070 | 088 | 1.21
S Q tpLH 0.69 115 0.87 1.07 1.46
tpHL 0.91 1.00 107 | 124 | 157

Propagation Delay Equation: tp(CL) = Kpy Kt(tgx + kigxCL)
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Description

MX41 is a four-to-one digital multiplexer.

ate Array

MX41

Logic Symbol Truth Table Pin Loading
10 H 12 183 S1 S0 |Q Ci
MX41 L X X X L L |[L | (P
—IS1 H X X X L L |H 0| 007
—S0 X L X X L H L 1 0.07
}3 L X H X X L H |H 121 0.08
i ao— X X L X H L L 13| 0.07
—n X X H X H L H S0 | 0.20
—{l10 X X X L H H L s1| 020
X X X H H HIH
Equivalent Gates: ...........cc.cccooeeennne. 8
Bolt Syntax: ..o Q .MX4110111213S08S1;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 59.0 nA
Cpd 1.62 pF
Power = (Static Ipp) (Vpp) + de V002 f
tNote: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Ix Input  Q tpLH 0.93 1.24 1.13 1.34 1.76
tpHL 1.06 1.85 1.36 1.68 230
Any SxInput  Q tpLH 1.00 1.24 1.20 1.41 1.83
tpHL 1.68 1.85 1.98 2.30 292

Propagation Delay Equation: tp(CL) = Kpy Kr{tax + KaxCL)
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Description

MX81 is an eight-to-one digital multiplexer.

Logic Symbol Truth Table Pin Loading
Ci
—S2 L L L |10 1" 0.07
N r L H L |I2 3 | 007
—17 L H H B 14 | 0.07
—1e q H L HII 16 | 0.07
i : g "; :‘7" 17 | 0.07
—I2 SO0 | 035
—iN S1| 021
—10 s2 | 014
Equivalent Gates: .............ccccceeenenn.n. 16
Bolt Syntax: ...........ccccooviiciencnenenenn, Q.MX811011121314151617 S0 S1 82 ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 151.6 nA
Tde 3.45 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
tNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) [ (0.67pF)
Any IxInput  Q tpLH 1.55 1.14 1.73 1.93 231
tpHL 1.64 0.98 1.80 1.97 2.29
Any SxInput Q tpLH 155 114 174 1.93 2.31
tpHL 1.77 0.98 1.92 2.09 2.42

Propagation Delay Equation: t,(C|) = Kpy Kr(tgy + kigxCL)
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Description
NA21 is a two-input gate, which performs a logical NAND function.
Logic Symbol Truth Table Pin Loading
A — A B |Q
B | Q L L |H
NA21 L HH
A H L |H
B Q H H L
NA21
Equivalent Gates: ..............cccccceueunne. 1
Bolt Syntax: .........ccccceeverecieeieee, Q .NA21AB;
Power Characteristics:
Parameter Value Units
Static Inp Ty =85°C 8.6 nA
Tde 0.1 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
tNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) [ (0.67pF)
Any Input Q tpLH 0.22 1.13 0.40 0.59 0.97
tpHL 0.14 0.79 0.27 0.40 0.67

Propagation Delay Equation: t,(C) = Kpy Ky(tgy + kigxCr)
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NA22 is a two-input gate, which performs a logical NAND function.

NA22

Logic Symbol Truth Table Pin Loading
A—o Q A B |Q Gi
B —] L L |H (oF)
NA22 h E E -
A
8 Q H H L B 0.13
NA22
Equivalent Gates: .............cccocuueneee 2
Bolt Syntax: ........c.cccccooiveeiinennnncneens Q.NA22AB;
Power Characteristics:
Parameter Value Units
Static Inp T, = 85°C 17.0 nA
Tde 0.23 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f

TNote: Cpy does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan QOuts
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
Any Input Q tpLH 0.22 057 0.31 040 | 0.60
toHL 0.14 0.42 0.20 028 | 042

Propagation Delay Equation: t,(C| ) = Kpy Ky(tay + kiaxCL)
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Description

NA31 is a three-input gate, which performs a logical NAND function.

Logic Symbol Truth Table Pin Loading
A — A B C|Q
B — Q L X X |[H
NA31 x L X |H
A a X X L H
B H H HIL
Cc
NA31
Equivalent Gates: ..............cccoccveeieennne 2
Bolt Syntax: .........cccceveveiinncncnccnenne. Q.NA31ABC;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 12.8 nA
Tde 0.22 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cyq does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.32 1.17 0.51 0.71 1.10
tpHL 0.26 1.03 0.42 0.60 0.95

Propagation Delay Equation: tp(CL) = va KT(tdx + ktdxCL)
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Description
NA32 is a three-input gate, which performs a logical NAND function.

Logic Symbol Truth Table Pin Loading
A—7> A B C |Q
B— Q L X X |H
NA32 X L X | H
A X X L |H
B Q H H HIL
Cc
NA32
Equivalent Gates: ..............cccccecenenee 3
Bolt Syntax: ...........cccooveeiviiiiene Q.NA32ABC;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 25.4 nA
TCp4 0.38 pF
Power = (Static Ipp) (Vpp) + Cpqg Vpp? f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
Any Input Q tPLH 0.30 0.53 0.38 047 0.65
tPHL 0.23 047 0.31 0.39 0.55

Propagation Delay Equation: t,(C) = Kpy K1{tgy + KaxCy)
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NA41 is a four-input gate, which performs a logical NAND function.

Logic Symbol Truth Table Pin Loading
— A B C DJaQ
— Q L X X X|H
NA41 X L X X | H
X X L X H
g %} Q X X X L|H
NA41 H H H H L
Equivalent Gates: ..............ccceceeeeens 2
Bolt Syntax: ........cc.cceeverveiereeeeee. Q.NA41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 17.0 nA
TCpq 0.26 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f

TNote: Cq does not include interconnect capacitance.

Delay Characteristics:

Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Quts
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
Any Input Q tpLH 0.37 1.20 0.56 0.77 117
tphL 0.35 1.29 0.56 0.78 1.21

Propagation Delay Equation: t,(C;) = Kpy Kr{tgy + kigxC1)
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Description

NA42 is a four-input gate, which performs a logical NAND function.

1.0um CMOS
ate Array

Logic Symbol Truth Table Pin Loading
—2 A B C D]J|AQ
=] Q L X X X |H

NA42 X L X X | H
X X L X | H
Q X X X L H
NA42 H H H H|L
Equivalent Gates: ..................cccc...... 4
Bolt Syntax: .........cccccvrericneinceeene Q.NA42ABCD;
Power Characteristics:

Parameter Value Units

Static Ipp Ty = 85°C 33.8 nA

TCpq 0.53 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f

1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty =25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.37 0.62 0.47 057 0.78
tPHL 0.35 0.65 0.46 0.57 0.79

Propagation Delay Equation: tp(CL) = Kpy Kt{tax + ktaxCL)
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Description

NA51 is a five-input gate, which performs a logical NAND function.

Logic Symbol Truth Table Pin Loading
. A B C D E|Q Ci
—_ Q L X X X X | H
= X L X X X|H
NA51 X X L X X |H
Q X X X L X | H
X X X X L |H
NA51 H H H H H|L
Equivalent Gates: ..............cccccoueeenee. 3
Bolt Syntax: ...........ccccoeveeinniincnnenne Q.NA51ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 212 nA
de 0.37 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) 0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.45 1.24 0.65 0.87 1.28
tpHL 0.53 1.54 0.78 1.04 1.56

Propagation Delay Equation: t,(C) = Kpy Ky{tay + kigxCy)
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Description
NA52 is a five-input gate, which performs a logical NAND function.
Logic Symbol Truth Table Pin Loading
A B C D E | Q
—2 )o— Q L X X X |H
— X L X X X|H
NAS52 X X L X X | H
Q X X X L X|H
X X X X L |H
NA52 H H H H HJ|L
Equivalent Gates: .............cc.ccccceunen.e. 5
Bolt Syntax: ... Q.NA52ABCDE;
Power Characteristics:
Parameter Value Units
Static Inp Ty = 85°C 422 nA
T pd 0.69 pF
Power = (Static Ipp) (Vpp) + de VDD2 f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q teLH 0.43 0.65 0.53 0.64 0.86
tpHL 0.50 0.78 0.63 0.76 1.02

Propagation Delay Equation: tp(CL) = Kpy Kt{tax + KiaxCr)
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Description
NAG61 is a six-input gate, which performs a logical NAND function.
Logic Symbol Truth Table Pin Loading
. A B C D E F|Q Ci
—] L X X X X X |H (pF)
= Q X L X X X X/|H A 007
— NAG1 X X L X X X H B 0.07
X X X L X X/|H c | 007
Q X X X X L X | H D 0.07
X X X X X L |H E | 007
NA61 H H H H H H L F 0.07
Equivalent Gates: ...............ccoccvenenne 5
Bolt Syntax: ...........ccceevevieeeieeereens Q.NAG1ABCDEF;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 50.6 nA
Tde 1.04 pF
Power = (Static Ipp) (Vpp) + Cpd Vop? f
tNote: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q teLH 0.88 0.55 0.97 1.07 1.25
tpHL 1.15 0.52 1.23 1.32 1.49

Propagation Delay Equation: t,(C) = Kpy K(tgx + kiaxCt)
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NA81 is a eight-input gate, which performs a logical NAND function.

Logic Symbol Truth Table Pin Loading
A B €C D E F G H|Q Ci
L X X X X X X X|H (pF)
aQ X L X X X X X X|H A 0.07
X X L X X X X X|H B | 0.07
§ NA81 X X X L X X X X|H C | 0.06
X X X X L X X X|H D |0.07
X X X X X L X X| H E 0.07
Q X X X X X X L X|H F 0.07
X X X X X X X L|H G | 0.06
A8
A NAg1 H H H H H H H H]J|L H 0.07
Equivalent Gates: .............cccceevneeee. 6
Bolt Syntax: ...........cocvninnnnineninenens Q.NA81ABCDEFGH;
Power Characteristics:
Parameter Value Units
Static Ipp T, =85°C 50.6 nA
Tde 1.08 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
HNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T,;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tPLH 0.91 0.57 1.00 1.10 1.29
tPHL 1.25 0.54 1.33 1.43 1.61

Propagation Delay Equation: t(C|) = Kpy Kr{tgy + kigxCL)
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Description

NO21 is a two-input gate, which performs a logical NOR function.

Logic Symbol Truth Table Pin Loading
A B | Q .
A Q L L |H ¢
F
B L HL A [ 007
NO21 H L L B 0' 07
A-Q Q H H|L ’
B —Q
NO21
Equivalent Gates: .................ccccenee. 1
Bolt Syntax: ...........ccccoceeieencneiecne Q.NO21AB;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 17.0 nA
Tde 0.12 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.30 2.09 0.63 0.99 1.69
tPHL 0.12 0.59 0.22 0.32 0.51

Propagation Delay Equation: t,(Cy) = Kpy K{tgy + KigxCy)
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NO22 is a two-input gate, which performs a logical NOR function.

Logic Symbol Truth Table Pin Loading
A B |Q
A L L |[H
B @ L H | L
NO22 H L |L
A-Q2 Q H H L
B -Q
NO22
Equivalent Gates: .............ccccceeueennee. 2
Bolt Syntax: ..........cccvvevenevrnreeceennen, Q.NO22AB;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 33.8 nA
Tcpd 0.24 pF

Power = (Static Ipp) (Vpp) + Cpq Vpp® f

tNote: Cp4 does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q teLH 0.30 1.06 0.47 0.65 1.00
tpHL 0.11 0.34 0.16 0.22 0.33

Propagation Delay Equation: t,(C; ) = Kpy Ky{tgy + KigxCL)
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Description

NO31 is a three-input gate, which performs a logical NOR function.

NO31

Logic Symbol Truth Table Pin Loading
A A B cC | Q
g Q L L L [ H
A—Q
B—Q Q X X HIL
Cc—
NO31
Equivalent Gates: ..............ccoeeeeee. 2
Bolt Syntax: .........cocoeveeecrcrencienne Q.NO31ABC;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 254 nA
TCod 0.23 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® |
tNote: C4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.66 3.09 1.15 1.68 2.72
tpHL 0.14 0.61 024 | 034 | 055

Propagation Delay Equation: t,(C\) = Kpy K{tgy + kixCy)
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Description

NO32 is a three-input gate, which performs a logical NOR function.

Logic Symbol Truth Table Pin Loading
A A B C|Q
3 Q L L L | H
A—O3
B—Q Q X X HIL
Cc—a
NO32
Equivalent Gates: ............cccccoveeeennen. 3
Bolt Syntax: .........ccccovvieveneereeneeeeen. Q.NO32ABC;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 50.6 nA
Tde 0.40 pF
Power = (Static Ipp) (Vpp) + de VDD2 f
1Note: Cpq does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q toLH 0.61 1.57 0.86 1.13 1.66
tpHL 0.12 0.34 0.18 0.23 0.35

Propagation Delay Equation: t;(C) = Kpy Kr{tgx + kigxC1)
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Description

NO41 is a four-input gate, which performs a logical NOR function.

Logic Symbol Truth Table Pin Loading
A B C DJa
2 @o— Q L L L L |H
H X X X|L
NO41 X H X X L
Q X X H X |L
X X X H|L
NO41
Equivalent Gates: ...........c..ccoeeeeeenene 2
Bolt Syntax: ..........cccoceevnninnennnnne Q.NO41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp T, =85°C 338 nA
TCpq 0.31 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp? f
1Note: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 1.13 4.02 1.77 2.46 3.81
tPHL 0.16 0.61 0.25 0.36 0.56

Propagation Delay Equation: t;(C|) = Kpy Krftgy + kigCL)
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Description

NO42 is a four-input gate, which performs a logical NOR function.

Logic Symbol Truth Table Pin Loading
A B C D J|Q
g %O— Q L L L L |H
NO42 Ho x X XL A
X H X X |L B
2
Q X X H X |L c )
X X X H|L
NO42 D | 013
Equivalent Gates: ............cccccoeceeenen... 4
Bolt Syntax: .........cccooevnrnencnincneniennes Q.NO42ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp T, =85°C 67.4 nA
Tde 0.56 pF
Power = (Static Ipp) (Vpp) + de V002 f
1Note: Cy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 1.05 2.03 1.37 1.72 2.40
tpHL 0.13 0.34 0.19 0.24 0.36

Propagation Delay Equation: t5(C\) = Kpy Kr(tgx + kiaxCl)
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Description

NO51 is a five-input gate, which performs a logical NOR function.

Logic Symbol Truth Table Pin Loading
A B C D E|Q Ci
Q L L L L L |H (pF)
H X X X X |L
NO51 X H X X X |L
X X H X X |[L
E DEEEERERIE
X X X X HI|L
NO51
Equivalent Gates: ..............ccccoceeneene. 3
Bolt Syntax: ............... ..Q.NO51ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 422 nA
Tde 0.42 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: C4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) |(0.33pF) | (0.67pF)
Any Input Q tLH 1.78 4.86 256 3.40 5.02
tPHL 0.17 0.60 0.27 0.37 0.57

Propagation Delay Equation: t,(C) = Kpy K1(tgy + KigxCy)
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Description
NO52 is a five-input gate, which performs a logical NOR function.
Logic Symbol Truth Table Pin Loading
A B C D E |Q
Q L L L L L [|H
H X X X X L
NO52 X H X X X |L
5 X X H X X L
g %D— Q X X X H X |L
NO52 X X X X H L
Equivalent Gates: ..............ccccocuenen.n. 5
Bolt Syntax: .........ccoocoveevrneneeneneneenn. Q.NO52ABCDE;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 84.3 nA
Tde 0.73 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
tNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 1.56 2.60 1.98 243 3.30
tpHL 0.14 0.33 0.19 0.25 0.36

Propagation Delay Equation: t,(C_) = Kpy Ky{tay + kiaxCr)
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Description
OB01X1 is a Tma non-inverting, TTL-level output buffer pad cell.
Logic Symbol Truth Table Pin Loading
OBO1X1 C 8 CI;
2> e H|H A | 019
TTL
Equivalent Gates: ..............cccccueneneee 0
Bolt Syntax: ........... Q.OBO1X1A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 1119 nA
Tde 6.76 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp® f
1Note: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kiax 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 1.96 0.28 9.07 | 16.18 | 23.29 | 30.41
tPHL 1.88 0.29 9.10 | 16.32 | 2354 | 30.76

Propagation Delay Equation: tp(CL) = va KT(tdx + ktdxCL)
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Description
OB01X2 is a 2ma non-inverting, TTL-level output buffer pad cell.
Logic Symbol Truth Table Pin Loading
0BO1X2 C CLJ C’;
> 9 H |H A | 019
TTL
Equivalent Gates:
BOIt Syntax: ..........ccocoomrnnnccnnccncnnane Q.OBO1X2A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 141.4 nA
Tde 5.53 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
TNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kiax 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 1.07 0.16 497 887 | 12.77 | 16.67
tpuL 1.27 0.19 6.09 | 1091 | 15.73 | 20.56

Propagation Delay Equation: t5(C() = Kpy Kyt + KigxCL)
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Description

OBO01X3 is a 4ma non-inverting, TTL-level output buffer pad cell.

Logic Symbol Truth Table Pin Loading

Ci

OBO1X3

A PIN [Q
___D_ PN ot A [ 019

TIL

Ir>
Ir|0
h

Equivalent Gates: ..
Bolt Syntax: .........c..cccovviiieieiee Q .OB01X3A;

Power Characteristics:

Parameter Value Units
Static Ipp T, =85°C 145.0 nA
Tde 5.82 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
TNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLy 0.83 0.08 2.78 4.73 6.67 8.62
tPHL 0.96 0.10 3.35 5.74 8.12 | 10.51

Propagation Delay Equation: tp(CL) = va KT(tdx + ktdxCL)
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Description
OB01X5 is a 8ma non-inverting, TTL-level output buffer pad cell.
Logic Symbol Truth Table Pin Loading
A |l Q Ci
0BO1X5 L L F
PIN
441> al H |H A | 036
TTL
Equivalent Gates: ...........c.cccoceeeuenene 0
Bolt Syntax: ...........cccccceviinnnnnenenne. Q.OBO1X5A;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 157.0 nA
Tde 6.44 pF
Power = (Static 'DD) (VDD) + de VDDZf
1Note: Cy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.65 0.04 1.62 2.60 3.57 4.54
tPHL 0.71 0.05 1.91 3.1 4.31 5.51

Propagation Delay Equation: t,(C) = Kpy Krftgy + kigxCr)
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Description

OB03X1 is a 1ma non-inverting CMOS-level output buffer pad cell.

Logic Symbol Truth Table Pin Loading
0BO3X1 C ? Cli
> e H |H A | 019
CMOS
Equivalent Gates: ..............ccceeeeeerenne 0
Bolt Syntax: ............ ....Q.0B0O3X1A;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 111.9 nA
TCpqy 6.76 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidyx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 2.77 0.52 1587 | 28.97 | 42.07 | 55.18
tPHL 1.26 0.20 6.16 | 11.06 | 15.96 | 20.85

Propagation Delay Equation: t,(Cy) = Kpy Kr(tay + kigxCr)
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Description

OB03X2 is a 2ma non-inverting CMOS-level output buffer pad cell.

Logic Symbol Truth Table Pin Loading
0B03X2 t IC-J Cl;
2> a4 H| H A [ 019
CMOS
Equivalent Gates: ... ...0
Bolt Syntax: .........cccooeevrrveecerreeinen. Q.0OB0O3X2A;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 141.4 nA
Tde 5.53 pF
Power = (Static Ipp) (Vpp) + de VDDaf
TNote: Coy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kigx 25 50 75 100
From To (ns) (ns/pF)
A Q teLH 1.51 0.29 867 | 1583 | 2299 | 30.14
tPHL 1.05 0.13 433 761 | 1089 | 14.17

Propagation Delay Equation: t,(C; ) = Kpy Ky{tgy + kigxCL)
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Description

OB03X3 is a 4ma non-inverting CMOS-level output buffer pad cell.

Logic Symbol Truth Table Pin Loading
A lQ Ci
0B03X3 L L F
PIN
_L{>__ o F H [ H A | 019
CcMOS
Equivalent Gates: .............cccceeruenenee. 0
Bolt Syntax: .........cccecvinenvenenencnnne. Q.OB03X3 A;

Power Characteristics:

Parameter Value Units
Static Inp T, =85°C 145.0 nA
Tde 5.82 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 1.07 0.14 4.64 8.21 11.78 | 15.36
tPHL 0.76 0.07 240 4.05 5.69 7.33

Propagation Delay Equation: tp(CL) = Kpy Kt{tax + KiaxCr)

3-181



AMI scriconsuciors

April, 1992

1.0um CMOS

ate Array

0B03X5
Description
0OB03X5 is a 8ma non-inverting CMOS-level output buffer pad cell.
Logic Symbol Truth Table Pin Loading
Al Q Ci
0OB03X5 L L F
PIN
HA> Q H| H A | 036
CMOS
Equivalent Gates: .........c..cccccceeeenenen. 0
Bolt Syntax: ..........cccooevevennernencnene Q.OBO3X5A;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 157.0 nA
TCpq 6.44 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
tNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.76 0.07 2.55 4.34 6.13 7.91
tPHL 0.63 0.03 1.45 227 3.09 391

Propagation Delay Equation: t,(C() = Kpy Kr(tgy + kigxCL)
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Description

0B06X1 is a 1ma inverting CMOS-level P-channel open-drain (pull-up) output buffer pad cell.

Logic Symbol Truth Table Pin Loading
0BO6X1 ﬁ (H)
20>/ [ ot i 12
CMOS
Equivalent Gates: ...........ccccoeeeeenene 0
Bolt Syntax: ............cccoocervenncnncnnenene Q .OB0O6X1A;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 149.8 nA
TCod 6.34 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
+Note: de does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100

From To (ns) (ns/pF)

A Q tpLH 1.34 0.51 14.09 | 26.83 | 39.57 | 52.31
tpz 0.98

Propagation Delay Equation: t,(C,) = Kpy Ky{tgy + kigxCr)
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Description
OB06X2 is a 2ma inverting CMOS-level P-channel open-drain (pull-up) output buffer pad cell.
Logic Symbol Truth Table Pin Loading
0BO6X2 C S
Jp>al [ Jot aE
CMOS
Equivalent Gates: ..............cccoeuruuen..e. 0
Bolt Syntax: ..........ccccevrenicniinvenrennenns Q.OB06X2A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 149.8 nA
TCpq 5.69 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp® f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.21 0.28 733 | 1445 | 2156 | 28.68
tpz 0.75

Propagation Delay Equation: tp(CL) = Kpy Kt{tgx + KiaxCr)
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Description

0B06X3 is a 4ma inverting CMOS-level P-channel open-drain (pull-up) output buffer pad cell.

Logic Symbol Truth Table Pin Loading
Al Q
0B06X3 L H
_A{>_q{ PN 1ol H | Z
PAD
CMOS
Equivalent Gates: ..............ccoevvenenne 0
Bolt Syntax: ..........cccooveiieeveriieeee. Q.OB06X3A;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 153.4 nA
Tde 5.85 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF
A Q tpLH 0.67 0.14 417 7.66 11.16 | 14.65
tpz 0.84

Propagation Delay Equation: tp(CL) = Kpy Kt{tax + KiaxCL)
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Description

0OBO07X1 is a 1ma non-inverting TTL-level N-channel open drain (pull-down) output buffer pad cell.

Logic Symbol Truth Table Pin Loading
AlQ Ci
A >0 o H | z A | 019
~ ey Q | 5.00
Equivalent Gates: ..............ccccceceenenen. 0
Bolt Syntax: ........cccoeviineeneees Q .OBO7X1A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 108.3 nA
Tde 5.94 pF
Power = (Static Ipp) (Vpp) + Cpqg Vpp? f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpz 0.54
tPHL 0.44 0.29 768 | 1492 | 22.16 | 29.40

Propagation Delay Equation: t,(C|) = Kpy K{tgy + KigxC1)
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Description

OB07X2 is a 2ma non-inverting TTL-level N-channel open drain (pull-down) output buffer pad cell.

Logic Symbol Truth Table Pin Loading
oBor2 /L\ CLJ
TIL
Equivalent Gates: ...........c..cccccoveenen. 0
Bolt Syntax: .........cccoceevinvennncneneenne Q.0OBO7X2A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 141.4 nA
TCpq 5.47 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) ' Capacitive Load (CL)
Parameter tax Kiax 25 50 75 100
From To (ns) (ns/pF)
A Q tpz 0.38
tpL 0.37 0.19 5.1 9.86 | 14.60 | 19.34

Propagation Delay Equation: 1,(C) = Kpy Ky(tgy + kigxC1)
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Description

OB07X3 is a 4ma non-inverting TTL-level N-channel open drain (pull-down) output buffer pad cell.

Logic Symbol Truth Table Pin Loading
Al Q
0B07X3 LIL
A PIN Q
__+>o_,§ PN lal H |z
I
Equivalent Gates: ...........cc.coccceveeennne. 0
Bolt Syntax: .........cccooeverinieecienne. Q.OB0O7X3A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 141.4 nA
TCoqy 552 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f
TNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpz 0.52
tPHL 0.50 0.10 2.88 5.26 7.64 | 10.02

Propagation Delay Equation: t,(C) = Kpy Kt(tgx + kigxCl)
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Description

0OB09X1 is a 1ma non-inverting CMOS-level tri-state output buffer pad cell, with active low enable.

Logic Symbol Truth Table Pin Loading

EN 0BO9X1

A NQ PN [af
I PAD

CMOS

Equivalent Gates: ............ccccccemreenee 0
Bolt Syntax: ........cccocoocivrieiicneiinenens Q.OB09X1 AEN;

Power Characteristics:

Parameter Value Units
Static Ipp T, =85°C 1245 nA
TCod 727 pF

Power = (Static lpp) (Vpp) + de V002 f
1Note: Cpq does not include interconnect capacitance.

Delay Characteristics:
Conditions: T, =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kiax 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.28 0.52 13.28 | 26.28 | 39.28 | 52.27
tpuL 0.86 0.20 5.74 | 1062 | 1549 | 20.37
EN Q thz 1.36
2 1.14
tzn 0.45 052 13.45 | 26.44 | 39.44 | 5244
tz2L 0.91 0.20 578 | 10.66 | 1553 | 20.41

Propagation Delay Equation: t,(C() = Kpy K{tgy + kiaxC)
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Description
OB09X2 is a 2ma non-inverting CMOS-level tri-state output buffer pad cell, with active low enable.
Logic Symbol Truth Table Pin Loading
_|EN 0B09X2
Q
PR oy
CMOS
Equivalent Gates: ...........ccccccevveeenene. 0
Bolt Syntax: ..........cccooeveeeincnnrncneencne Q.OB09X2 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 157.6 nA
Tde 6.17 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax(ns) Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.05 0.29 7.18 | 1431 | 21.44 | 2857
tpuL 0.53 0.13 3.80 7.07 | 10.34 | 13.60
EN Q thz 1.14
tz 0.81
tzH 0.27 0.29 740 | 1453 | 21.67 | 28.80
tzL 0.60 0.13 3.86 713 | 10.40 | 13.67

Propagation Delay Equation: tp(CL) = Kpy Ky{tgx + KigxCL)
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Description

OB09X3 is a 4ma non-inverting CMOS-level tri-state output buffer pad cell, with active low enable.

Logic Symbol Truth Table Pin Loading
_|en 0B09X3
A | PN [a|
PAD
CMOS
Equivalent Gates: ...........c.ccceeernennne. 0
Bolt Syntax: .........cccceovvvennieencneennnne. Q.OB09X3 AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 161.8 nA
TCpq 6.32 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.37 0.14 3.92 7.47 | 11.02 | 1457
tppt 0.88 0.07 252 417 5.81 7.45
EN Q thz 1.17
tz 111
tzn 0.57 0.14 412 7.67 11.22 | 14.77
tz 0.94 0.07 259 4.23 5.87 7.52

Propagation Delay Equation: tp(CL) = va KT(tdx + ktdxCL)
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Description
0OB15X1 is a 1ma non-inverting TTL-level tri-state output buffer pad cell, with active low enable.
Logic Symbol Truth Table Pin Loading
_|EN OB15X1 ELN t‘ (B
Q
g H X| Z
Equivalent Gates: .
Bolt Syntax: .........cccoeonrcenecnee Q.OB15X1 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 124.5 nA
TCpq 7.27 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
tNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.51 0.28 763 | 1474 | 21.86 | 28.97
tpp 0.91 0.29 8.18 | 1545 | 22.72 | 29.99
EN thz 1.37
t 7 1.14
tzy 0.68 0.28 780 | 1492 | 22.03 | 29.15
tzL 0.96 0.29 823 | 1550 | 22.77 | 30.04

Propagation Delay Equation: t,(C\) = Kpy Kt(tay + kiaxCr)
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Description

OB15X2 is a 2ma non-inverting TTL-level tri-state output buffer pad cell, with active low enable.

Logic Symbol Truth Table Pin Loading
_IEen 0B15X2
Q PIN
T e
TTL
Equivalent Gates: ..............cccccoceneeeee. 0
Bolt Syntax: .........cccoceeeeiininieennn. Q.OB15X2 AEN ;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 157.6 nA
Tde 6.17 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.23 0.16 413 802 | 11.92 | 15.82
tpyl 0.56 0.19 535 | 10.13 | 1491 | 19.70
EN Q thz 1.14
tz 0.81
tzu 0.46 0.16 4.36 8.26 12.15 | 16.05
7 0.64 0.19 543 | 1021 | 1499 | 19.78

Propagation Delay Equation: tp(CL) = Kpy K1(tgx + KigxCyr)
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Description

OB15X3 is a 4ma non-inverting TTL-level tri-state output buffer pad cell, with active low enable.

Logic Symbol Truth Table Pin Loading
_LEN 0B15X3
LA PN la]
PAD
i
Equivalent Gates: ............cccccecceeenne. 0
Bolt Syntax: .........ccccoeeeverevrreereeceen. Q .OB15X3 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 161.8 nA
Tde 6.32 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp? f
tNote: Cyy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tox Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 0.44 0.08 2.38 4.32 6.26 8.20
tpyL 0.88 0.10 3.29 5.70 8.11 | 10.52
EN Q thz 1.17
tz 1.1
tzn 0.65 0.08 259 453 6.47 8.41
tzL 0.93 0.10 3.34 5.75 8.16 | 1057

Propagation Delay Equation: t,(C) = Kpy Ky(tgy + kigxCr)

3-194



1.0um GMOS
AMILsciconsuctors Eale Aray

April, 1992 0B81X5

Description

0B81X5 is a 8ma non-inverting TTL-level output buffer pad cell with controlled slew rate output.

Logic Symbol Truth Table Pin Loading
oaes ALQ Ci
s> o H|H A | 031
g Q | 550
Equivalent Gates: ..............cccccoeeeenne 0
Bolt Syntax: ........c.cccoevnninncnninenenens Q.OB81X5A;
Power Characteristics:
Parameter Value Units
Static Ip T, = 85°C 157.6 nA
Tde 7.18 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, =25C, Vpp=>5.0V, Typical Process |
Max Delay (ns) 1 Capacitive Load (CL)
Parameter tax Kidx
From To (ns) (ns/pF) 25 50 75 100
A Q trLH 0.88 0.05 217 3.46 4.75 6.04
tpHL 1.15 0.09 3.44 5.74 8.03 | 10.32

Propagation Delay Equation: t,(C() = Kpy Kr(lgy + kigxCy)
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Description
OBB83X5 is a 8ma non-inverting CMOS-level output buffer pad cell with controlled slew rate output.
Logic Symbol Truth Table Pin Loading
o AlQ o
s> - H| H A | 031
CMOS Q | 550
Equivalent Gates: ... .0
BOMI SYNax: ........ccocveeereveieeeeninnns Q.OB83X5A;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 157.6 nA
Tde 7.18 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f
tNote: Cp4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx
From To (ns) (ns/pF) 25 50 75 100
A Q tpLy 1.07 0.09 342 | 576 | 811 | 10.46
tpHL 0.93 0.07 257 4.20 584 | 7.48

Propagation Delay Equation: t,(C) = Kpy Ky(tgy + kigxCr)
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Description

OB86X5 is a 8ma inverting CMOS-level output buffer pad cell with a P-channel open drain (pull-down), and
controlled slew rate output.

Logic Symbol Truth Table Pin Loading
o AlQ ci
28> o H| z A | 009
CMOS Q | 542
Equivalent Gates: ...........cccceceevenene 0
Bolt Syntax: .........ccoocevverviiineeeee, Q.0OB86X5A;
Power Characteristics:
Parameter Value Units
Static Ipp T, =85°C 153.4 nA
TCod 6.70 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx
From To (ns) ~ (ns/pF) 25 50 75 100
A Q tpLH 1.23 0.09 3.59 5.95 831 | 10.67
tpz 1.37

Propagation Delay Equation: 'lp(CL) = Kpy Kr(tgx + KiaxCL)
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Description

0OB87X5 is a 8ma non-inverting TTL-level output buffer pad cell with N-channel open drain (pull-down), and
controlled slew rate output..

Logic Symbol Truth Table Pin Loading
0B87X5 C 8 C!;
A {80+ ep H| z A | 023
TIL Q | 536
Equivalent Gates: ..........cccceveveeeneenee. 0
Bolt Syntax: ..........ccoceerenenneneeeeenn Q.OB87X5A;
Power Characteristics:
Parameter Value Units
Static Inp Ty = 85°C 149.8 nA
Tde 6.29 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
tNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, =25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx
From To (ns) (ns/pF) 25 50 75 100
A Q tpz 1.13
tPHL 1.04 0.09 3.34 5.63 793 | 10.22

Propagation Delay Equation: tp(CL) = va KT(tdx + kthCL)
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Description

OB89X5 is a 8ma non-inverting CMOS-level tri-state output buffer pad cell, with active low enable, and
controlled slew rate output.

Logic Symbol Truth Table Pin Loading

EN 0B89X5

A RQ PIN |aQ
{7 ot

CMOS

Equivalent Gates: .............ccccecveenenen. 0
Bolt Syntax: ..........ccooeivcirnenenincnnen Q.OB89X5AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 178.6 nA
Cpd 7.94 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: T;=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF)
A Q tpLH 057 0.09 2.92 5.26 7.61 9.96
ey 0.94 0.07 258 4.22 586 | 750
EN Q thz 234
tz 1.22
tzn 0.94 0.09 3.29 5.64 799 | 10.34
tz 0.98 0.07 2.62 4.26 5.90 754

Propagation Delay Equation: tp(CL) = Kpy Kt{tax + KigxCp)
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Description
0OB95X5 is a 8ma non-inverting TTL-level tri-state output buffer pad cell, with active low enable, and
controlled slew rate output.
Logic Symbol Truth Table Pin Loading
EN 0B95X5
Q
PB—{E]
TTL
Equivalent Gates: ............ccococceveneeene 0
Bolt Syntax: .........cccoccoeevnnnencnnnnne. Q.0B95X5 AEN ;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 178.6 nA
TCp4 7.94 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp? f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: T, =25C, Vpp=5.0V, Typical Process
Max Delay (ns) Capacitive Load (CL)
Parameter tax Kidx 25 50 75 100
From To (ns) (ns/pF) ]
A Q tpLy 0.62 0.05 1.90 3.19 4.47 5.75
tpHL 0.99 0.09 3.33 5.67 8.00 | 10.34
EN Q thz 235
tz 1.22
tzy 0.99 0.05 228 3.56 4.85 6.13
tz2L 1.02 0.09 3.36 5.70 8.04 | 10.38

Propagation Delay Equation: t,(C) ) = Kpy Ky{tgy + KigxCy)
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Description

ON11 is an OR-NAND circuit consisting of two 2-input OR gates into a 2-input NAND gate.

Logic Symbol Truth Table Pin Loading
A B C D] Q
oNT1 L L X X| H
A X X L L|H
B a H X H X| L
c H X X H| L
D X H H X| L
X H X H| L
Equivalent Gates: ...............c.coceveenneee 2
Bolt Syntax: .........ccocceveveeenineenirieens Q.ON11ABCD;
Power Characteristics:
Para_lmeter s Value Units
Static IDD TJ =85C 17.0 nA
Tde 0.34 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: T;=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.72 2.09 1.05 1.41 2.1
tPHL 0.23 0.61 0.33 0.43 0.64

Propagation Delay Equation: t,(C() = Kpy Kr(tgy + kiaCy)

3-201




AMIscaiconductors

April, 1992

Description

1.0um CMOS

6

ate Amray

ON31

ON31 is an OR-NAND circuit consisting of a 2-input OR gate and two direct inputs into a 3-input NAND gate.

Logic Symbol Truth Table Pin Loading
A B C D| Q
A ON31 L L X X| H
X X L X| H
8 Q X X X L| H
c H X H H| L
X H H H| L
Equivalent Gates: ............cccccceeveeenene 2
Bolt Syntax: .......... T, Q.ON31ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 12.8 nA
TCo4 0.30 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp? f
tNote: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.39 2.10 0.72 1.08 1.79
teHL 0.28 1.04 0.45 0.63 0.97

Propagation Delay Equation: t,(Cy) = Kpy Ky{tgy + kigxCL)
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Description

OR21 is a two-input gate, which performs a logical OR function.

Logic Symbol Truth Table Pin Loading
A B |Q .
A a L L |L “
B L H |H A 1007
OR21 H L H B 0'07
A-Q Q H H I'H ’
B -Q
OR21
Equivalent Gates: ..............ccceeeeneeee. 2
Bolt Syntax: .......ccoceeirivvicrieeeen. Q.OR21AB;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 25.4 nA
Tde 0.27 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp? f
1Note: Cq does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty =25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
Any Input Q tpLH 0.31 1.13 0.49 0.69 1.06
tPHL 0.56 0.77 0.68 0.81 1.07

Propagation Delay Equation: t,(C() = Kpy Kr(tgy + kigxCy)
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Description

OR22 is a two-input gate, which performs a logical OR function.

Logic Symbol Truth Table Pin Loading

A

B
OR22

A-d2

B -0 Q

OR22

Equivalent Gates: ..............cccceecueenneen. 2
Bolt Syntax: ........ccccevveeeceeeecereenne Q.OR22AB;

Power Characteristics:

Parameter Value Units
Static Ipp T, = 85°C 338 nA
TCod 0.65 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp? f
TNote: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q trLH 0.37 0.56 0.46 0.56 0.74
tPHL 0.70 0.51 0.78 0.87 1.04

Propagation Delay Equation: t,(C) = Kpy Ky(tgy + kigxCL)
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Description

OR31 is a three-input gate, which performs a logical OR function.

Logic Symbol Truth Table Pin Loading
A A B C|Q
CB: Q L L L |L
A -Q
B -Q Q X X H H
C-Q
OR31
Equivalent Gates: .............cc.ccccceeneee 2
Bolt Syntax: .........cccocevinnnninnncnenen. Q.OR31ABC;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 338 nA
TCpy 0.37 pF

Power = (Static Ipp) (Vpp) + Cpqg Vpp® f

1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: T,=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.35 1.14 0.53 0.73 1.11
tpHL 0.98 0.95 1.13 1.29 1.61

Propagation Delay Equation: t,(Cy) = Kpy Kt(tgy + kigxCL)
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Description

OR32 is a three-input gate, which performs a logical OR function.

Logic Symbol Truth Table Pin Loading
A A B C|]Q
g Q L L L |[L
OR32 H o X X H
A-g3 X H X |H
B-Q Q X X HIH
Cc-—a
OR32
Equivalent Gates: ...............ccccoveeen. 3
Bolt Syntax: ..o Q.OR32ABC;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 422 nA
TCpq 0.52 pF

Power = (Static Ipp) (Vpp) + Cpa Vop® f
1Note: Cpy does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Quts
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q tpLH 0.42 0.57 0.51 0.61 0.80
tpHL 1.18 0.64 1.28 1.39 1.61

Propagation Delay Equation: t,(C) = Kpy Kt(tgx + kigxCr)
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Description
OR41 is a four-input gate, which performs a logical OR function.
Logic Symbol Truth Table Pin Loading
A B C D] Q
é §>_ Q L L L L[]¢L
OR41 H X X X| H
X H X X| H
Q X X H X| H
X X X H| H
OR41
Equivalent Gates: ............c.cccceceveeennne 3
Bolt Syntax: ...........ccoccceemiviicniencnnnne Q.OR41ABCD;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 422 nA
TCpq 0.45 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp? f
1Note: Cp4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)
Any Input Q tPLH 0.37 1.16 0.56 0.76 1.15
tpHL 1.48 1.13 1.66 1.85 223

Propagation Delay Equation: tp(CL) = Kpy K1(tgx + KaxCL)
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Description

ORA42 is a four-input gate, which performs a logical OR function.

Logic Symbol Truth Table Pin Loading
A B C D] Q
e §>— Q L L L L| L
OR42 H X X X| H A
3 X H X X| H B
Q X X H X| H c )
X X X H| H
OR42 D | 0.07
Equivalent Gates: .................c...cc....... 3
Bolt Syntax: ..........c.ccccovvnnnnnncnenn. Q.OR42ABCD;
Power Characteristics:
Parameter Value Units
Static Inp Ty = 85°C 50.6 nA
TCpy 0.53 pF
Power = (Static Ipp) (Vpp) + Cpd Vpp® f
1Note: Cpy does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Any Input Q trLH 0.40 0.61 0.50 0.60 0.81
tPHL 1.70 0.78 1.82 1.96 222

Propagation Delay Equation: t,(C) = Kpy Ky(tgx + kigxCL)
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PORA is a Power-On-Reset circuit for 5 volt operation.
Logic Symbol Truth Table Pin Loading
RESET | POR Ci
L H ‘ (PF)
H L RESET l 4.60
Equivalent Gates: .............c.ccccevenennee 0
Bolt Syntax: .........c.coccoeiveencecreene POR .PORA RESET ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 383.8 nA
TCoq 93.44 pF
Power = (Static Ipp) (Vpp) + Cpa Vpp® f
1Note: Cp4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kiax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
RESET POR trLH 2652 1 2652 2652 2652
tPHL 25 1 25 25 25
VDD POR tpLH 2472 1 2472 2472 2472

Propagation Delay Equation: t,(Cy) = Kpy Kr({tax + kiaxCr)
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Description

PORB is a Power-On-Reset circuit for 3 volt operation.

Logic Symbol Truth Table Pin Loading

RESET | POR Ci
il i L H ‘ (pF)
RESET o
“ ¢ H L RESET 460
L oons
Equivalent Gates: ............c.cccoeeeecennen. 0
Bolt Syntax: ..........ccoooveiiieiicieninnnene POR .PORB RESET ;

Power Characteristics:

Parameter Value Units
Static Ipp Ty =85°C 330.0 nA
Tde 89.91 pF

Power = (Static Ipp) (Vpp) + de VDDZf
1Note: Cp4 does not include interconnect capacitance.

Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
RESET POR tpLH 1555 1 1555 1556 1556
teHL 22 1 22 23 23
VDD POR tpLH 1550 1 1551 1551 1551

Propagation Delay Equation: t(Cy) = Kpy Kr{tax + kiaxCL)

3-210



1.0um CMOS
AMI secicontuctors ate Array

April, 1992 PPO1X

Description

PP01X is a Vss power supply pin for output buffers, input buffers, and core cells combined. The PP01X is

intended for circumstances where output and core busses are to be tied together. It should not be used in
conjunction with PPP1X nor PPC1X.

PPO1X
PIN

PAD !
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Description

PP02X is a Vdd power supply pin for output buffers, and input buffers, and core cells combined..

PP02X

PIN T

PAD

Note: One PP02X must be used for each power (VDD) pin.
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Description

PPC1X is a Vss power supply pin for core cells and input buffers only. One PPC1X must be used for each
ground (VSS) pin for the core cells and input buffers.

PPC1X
PIN

PAD l
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Description

PPP1Xis a Vss power supply pin for output buffers only. One PPP1X must be used for each ground (VSS)
pin.

PPP1X
PIN

PAD l
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Description

QDO01X1 is a 3.58 MHz(1MHz - 10MHz) cyrystal oscillator, where QC is the clock to the chip logic and QO
is the oscillator feedback. This macro is made up of two pad macros and requires the use of two package
pins. The Logic Schematic below shows how to connect the two pad macros.

Logic Symbol Logic Schematic
QDO1X1A QDo1X18
QDotX1 AE—‘ = =l °°—¢°C
p og - o
L] B B>
BH>el>e— .
Truth Table Pin Loading
A |QC QO
L L H
H H L
Equivalent Gates: .........cccccooevvevenenne 0
Bolt Syntax: ........... ....QC QO .QDO1x1AA;
.............................................................. Ql QO .QD01X1B ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty =85°C 15.8 nA
TCpq 0.49 pF
Power = (Static Ipp) (Vpp) + Cpg Vpp© |
tNote: C4 does not include interconnect capacitance.
Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Qo Qc tpLH 0.46 0.90 0.60 0.75 1.05
tpHL 0.48 0.97 0.63 0.80 1.12

Propagation Delay Equation: tp(Cy) = Kpy Kr(tax + kiaxCL)

3-215




1.0um CMOS

ate Array
QDO3X1

AMI scciconductors

April, 1992

Description

QDO03X1 is a 20 MHz (10MHz - 32MHz) cyrystal oscillator, where QC is the clock to the chip logic and QO
is the oscillator feedback. This macro is made up of two pad macros and requires the use of two package
pins. The Logic Schematic below shows how to connect the two pad macros.

Logic Symbol Logic Schematic

QDO3X1A QDO3X18

QDo3X1 Ao—] m oo are oa_aoo
el BT o
B> >—

T

Truth Table Pin Loading
A |QC QO
L L H
H H L
Equivalent Gates: . ...0
Bolt Syntax: ........... ....QC QO .QDO3X1AA;
.............................................................. Ql QO .QD03X1B ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 278 nA
Tde 0.49 pF

Power = (Static lop) (Vpp) + de VDD2 f

tNote: Cpy does not include interconnect capacitance.

Delay Characteristics:

Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns)

Number of Fan Outs

Parameter tax Ktax 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) | (0.67pF)
Qo QC tpLH 0.33 0.68 0.44 0.55 0.78
teHL 0.45 0.83 0.59 0.73 1.01

Propagation Delay Equation: t,(C{) = Kpy K(tax + KigCr)
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Description

QD11X1 is a 32K (1KHz - 1MHz) cyrystal oscillator, where QC is the clock to the chip logic and QO is the
oscillator feedback. This macro is made up of two pad macros and requires the use of two package pins.
The Logic Schematic below shows how to connect the two pad macros

Logic Symbol Logic Schematic
QD11X1A QD11x18
QD11X1 A Qo Ql PIN 0
A[ PN E PN |ad Ae m bH P —e@
Il [ o >4
FH>o e > W
G aC
Truth Table Pin Loading
A |QC QO
L L H
H H L

Equivalent Gates: ...........ccccocceeuennee. 0
Bolt Syntax: . ....QC QO .QD11X1AA;
.............................................................. Ql QO .QD11X1B;
Power Characteristics:

Parameter Value Units

Static Ipp Ty =85°C 29.0 nA

Tde 0.94 pF
Power = (Static Ipp) (Vop) + de Voozf

tNote: Cy does not include interconnect capacitance.
Delay Characteristics:

Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF)| (0.33pF)| (0.67pF)
QO QcC tPLH 1.95 0.91 2.10 2.25 2.56
tpHL 1.68 0.78 1.80 1.94 2.20

Propagation Delay Equation: t,(C) = Kpy Ky{tgy + kiaxC1)
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Description

SC121

SC121 is a static, master-slave,synchronous up counter-bit with ripple carry. SET and RESET are
asynchronous and active low. Outputs are buffered. The output toggles on the rising edge of the clock when

CIN is active low.
Logic Symbol Truth Table Pin Loading
-S C121 Truth Table Appears
% On Page 3-220
C
|
—QCl 08 o
Qp-
Equivalent Gates: .................cccc.c.... 16
Bolt Syntax: ..........cccccceeeennneveennne. CONQQN.SC121 CCINRN SN ;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 126.3 nA
Tde 3.53 pF

Power = (Static Ipp) (Vpp) + Cpd Vpp? f
1Note: Cpy does not include interconnect capacitance.
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Delay Characteristics:
Conditions: T,=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.16pF) | (0.33pF) {(0.67pF)

Cc QN tpLH 1.88 1.22 2.08 2.29 2.70
toHL 1.02 0.88 1.17 1.32 1.61

C Q tPLH 0.54 1.18 0.72 0.93 1.32
tpHL 1.08 1.10 1.26 1.45 1.82

[ CON teLH 1.87 1.23 2.07 228 2.70
tpHL 1.07 1.09 1.25 1.44 1.80

CIN CON tPLH 0.37 1.23 0.56 0.78 1.19
tpHL 0.42 1.09 0.60 0.78 1.15

SN Q tpLH 1.54 1.18 1.73 1.93 2.32

SN QN tPHL 0.68 0.88 0.82 0.97 1.26

SN CON tPHL 0.73 1.09 0.90 1.09 1.46

RN Q tpHL 1.48 1.10 1.66 1.85 222

RN QN tpiy 2.28 1.22 2.48 2.69 3.09

RN CON tp 1 227 1.23 2.47 2.68 3.10

Min C Width  High tw 1.59

Min C Width  Low tw 1.16

Min RN Width tw 1.99

Min SN Width tw 1.21

Min CIN Setup tsu 1.44

Min CIN Hold t 0.00

Min SN Setup tsu 0.27

Min SN Hold th 0.19

Min RN Setup tsu 0.85

Min RN Hold th 0.67

Propagation Delay Equation: t,(C|) = Kpy Ky(tay + kiaxCr)
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Truth Table.
RN SN CIN C | CON(n+1) |Q(n+1) QN(n+1)
L L X X - L IL
L H X X - L H
H L X X - H L
H H L * - QN(n)  Q(n)
H H H * - NC NC
X X L X[ QN(n+1) - z
X X H X H - -
NC = No Change
IL = lllegal
Logic Schematic
SN
CN QNFB {> a
R
Cc
c
CN
QFB oN
RN
CN
CIN D——DO—CI © o oo
GD—DO—CN
nm»——[>o—n
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Description

SC801

SC801 is a static, master-slave, synchronous up-counter bit with ripple carry. The output toggles on the
rising edge of the clock when CIN is active low. Parallel load is asynchronous and active high. Outputs are

buffered.
Logic Symbol Truth Table Pin Loading
SC801 Truth Table Appears
PL On Page 3-223
-gel cQp-
6l C8=
QP—
Equivalent Gates: .............ccccceevneene 15
Bolt Syntax: ...........ccccoeeeeeeerencennienenns CON Q QN .SC801 C CINDI PL;
Power Characteristics:
Parameter Value Units
Static Inp T, = 85°C 151.5 nA
TCod 394 pF

Power = (Static Ipp) (Vpp) + Cpa Vpp® f
HNote: Cpy does not include interconnect capacitance.
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Delay Characteristics:
Conditions: Ty=25C, Vpp=5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8

From To (ns) (ns/pF) (0.16pF) [ (0.33pF) | (0.67pF)

[ QN teLy 1.89 1.21 2.08 2.29 2.70
tPHL 1.02 0.87 1.16 1.31 1.61

C Q tpLH 0.55 1.19 0.74 0.94 1.34
tpuL 1.10 1.1 1.28 1.47 1.84

(9] CON tpLH 1.88 1.23 2.08 2.29 2.70
tpHL 1.07 1.08 1.24 143 1.79

DI Q teLH 223 1.19 242 2.63 3.02
tPHL 2.05 1.1 2.23 242 2.79

DI QN tpLH 284 1.21 3.03 3.24 3.65
tPHL 0.91 0.87 1.05 1.20 1.49

DI CON tpLH 2.83 1.23 3.02 3.23 3.65

PL Q tpLH 1.76 1.19 1.95 216 256
tpHL 1.81 1.1 1.99 2.18 255

PL QN teLH 2.59 1.21 2.79 299 3.40
tpHL 0.92 0.87 1.06 1.21 1.50

PL CON tpLH 2.58 123 2.78 299 3.40
tPHL 0.96 1.08 1.14 1.32 1.69

CIN CON tpLH 0.36 1.23 0.56 0.77 1.18
tpHL 0.42 1.08 0.59 0.78 1.14

Min C Width  High ty 1.60

Min C Width  Low tw 1.16

Min CIN Setup tsu 1.67

Min CIN Hold th 0.00

Min PL Width  High tw 2.30

Min DI Setup to PL ts 0.39

Min DI Hold to PL th 2.30

Propagation Delay Equation: t,(Cy) = Kpy Kt(tax + kigxCr)
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Truth Table

DI__PL CIN C| CON |Q(n+1) QN(n+1)

X L H + - NC NC

X L L 4 - QN(n) Q(n)

L H X X - L H

H H X X - H L

X X H X H B -

X X L X|QN(n+t)| -

NC = No Change

Logic Schematic

QNFB
SN v { >So—a@
CN @

CIN c
QFB {#e ] i QN
a

QNFB CN CN cl

CIN
DIN RN
PL RN

CN
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Description

SC921 is a static, master-slave, synchronous up/down-counter bit with ripple carry. The output toggles on
the rising edge of the clock when Cl is active high. Set and Reset are asynchronous and active low. Parallel
load is asynchronous and active high. Outputs are buffered.

Logic Symbol Truth Table Pin Loading
SC921 Ci
SN Truth Table Appears
BN On Page 3-226 DI | 0.07
gE) Cl 0.21
c (o] 0.22
i PL | 0.14
o | up | 0.14
— DI QNb- RN | 0.14
SN | 0.14
Equivalent Gates: ................ccccceennee. 19
Bolt Syntax: ............cccoeeveeierenccncnenns COQQN .SC921 CCIDIPLUD RN SN ;
Power Characteristics:
Parameter Value Units
Static Ipp T, = 85°C 193.6 nA
TCod 4.96 pF

Power = (Static Ipp) (Vpp) + Cpg Vpp® f
1Note: Cy does not include interconnect capacitance.
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Delay Characteristics:
Conditions: Ty=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Kidx 2 4 8
From To (ns) (ns/pF) (0.16pF) | (0.33pF) |(0.67pF)
C QN tpLH 2.06 1.20 2.25 2.46 2.86
tPHL 1.11 0.87 1.24 1.39 1.69
C Q tpLH 0.62 1.21 0.82 1.03 1.43
tPHL 1.22 1.18 1.41 1.62 2.01
[¢] co teLy 1.50 1.13 1.68 1.87 225
tpHL 2.00 0.69 2.1 2.23 2.46
Cl co toLH 0.35 1.13 0.53 0.73 1.1
tpHL 0.34 0.69 0.45 0.57 0.80
ub CO toLH 1.07 1.13 1.26 1.45 1.83
tpuL 0.87 0.69 0.98 1.10 1.33
RN Q tpHL 1.65 1.18 1.84 2.04 2.44
RN QN tpLH 251 1.20 2.70 2.91 3.31
SN Q tpLH 158 1.21 178 1.99 2.39
SN QN tpHL 0.63 0.87 0.77 0.92 1.21
Min C Width  High tw 1.78
Min C Width  Low tw 1.16
Min RN Width tw 2.19
Min SN Width tw 1.23
Min CI Setup tsy 2.03
| Min CI Hold th 0.00
Min CI Setup to PL tg 1.20
Min DI Setup tsu 1.71
Min DI Hold th 0.00
Min DI Setup to PL ts 0.39
MinPL Setup tsu 1.41
Min PL Hold th 0.00
Min RN Setup tsu 0.84
Min RN Hold th 0.70
| Min SN Setup tou 0.27
Min SN Hold t, 0.20

Propagation Delay Equation: t,(Cy) = Kpy Kr{ty, + ki C)
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Truth Table
RN SN CI UD PL DI C | CO Q) | QN(n+1)
H H X X H L %] - L H
H H X X H H | - H L
H H X X X X L | - NC NC
H H L X L X 4 | - NC NC
H H H X L X 4 | - aNm) | Q)
L H X X X X X | - L H
H L X X X X X| - H L
L L X X X X x| - I IL
X X L X X X X | L - -
X X H H X X X |amn - -
X X H L X X X |oNm) - -

NC = No Change
IL = lllegal

Logic Schematic
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Description

SCAZ21 is a static, master-slave,synchronous up counter-bit with ripple carry. SET and RESET are
asynchronous and active low. Outputs are buffered. The output toggles on the rising edge of the clock when
CIN is active low. Equivalent to SC121 with transmission gates.

Logic Symbol Truth Table Pin Loading
SCA21 Truth Table Appears
S On Page 3-229
R
Y T
-dcCl 08 o
ap-
Equivalent Gates: ............cccccceeevenennn. 12
Bolt Syntax: ..........cccocevevenreceeennnne. CONQQN .SCA21 CCINRN SN ;

Power Characteristics:

Parameter Value Units
Static Ipp Ty = 85°C 92.7 nA
Tde 2.60 pF

Power = (Static Ipp) (Vpp) + Cpd VDDEf
1Note: Cpq does not include interconnect capacitance.
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Delay Characteristics:
Conditions: T,=25C, Vpp=>5.0V, Typical Process
Max Delay (ns) Number of Fan Outs
Parameter tax Ktdx 2 4 8

From To (ns) (ns/pF) (0.16pF) | (0.33pF) [(0.67pF)

c QN toLH 1.40 1.18 159 1.79 2.19
tpuL 1.47 0.83 160 | 175 | 203

c Q tpLy 1.02 1.16 1.21 1.41 1.80
tprL 0.79 0.81 0.92 1.06 | 1.33

c CON tpLH 1.40 1.20 159 179 | 219
tPHL 1.52 1.04 1.68 1.86 2.21

CIN CON tpLH 0.37 1.20 056 | 076 | 1.16
tPHL 0.40 1.04 0.57 0.74 1.09

SN Q tpLH 156 1.18 1.74 1.94 2.33

SN QN tpHL 0.84 0.83 097 | 1.11 1.39

SN CON [ 0.91 1.04 1.07 105 1.60

RN Q toHL 0.59 0.81 072 | 086 113

RN QN tpLy 143 118 1.62 182 | 222

RN CON tpLH 1.43 1.20 162 | 182 | 222

Min C Width  High ty 1.37

Min C Width  Low ty 1.02

Min RN Width tw 1.20

Min SN Width ty 1.29

Min CIN Setup tsu 1.84

Min CIN Hold th 0.00

Min SN Setup tsu 0.54

Min SN Hold th 0.17

Min RN Setup tsu 0.20

Min RN Hold th 0.00

Propagation Delay Equation: t,(Cy) = Kpy Kr(ta + KigxCy)
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Truth Table
RN SN CIN C|CON(n+1)Q(n+1) QN(n+1)
L L X X - IL IL
L H X X - L H
H L X X - H L
H H L * - {QN(n) Q(n)
H H H ¢ - NC NC
X X L X[ QNin#t)| - -
X X H X H - -
NC = No Change
IL = lllegal
Logic Schematic
AN >—
SN >—
anes [ ors—{ ONFB {><»—@ Q
O e R L = S D con
= — - ) —
“ ‘_l . _{ oN ¢ QFB —
ONFB-—| QFB-—l fr_ i]‘_
RN {} {>o—@ oN
c E»—-{>o— oN T _l_
CIN D—DO—CI
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Description

TDO08 is a non-inverting time delay.

1.0

GCMOS
ate Array

Logic Symbol Truth Table Pin Loading
A Q Ci
— A TD08 I L L F
Delay H H A 0.26
Equivalent Gates: .............c.cccee.... 12
Bolt Syntax: .........ccccceceniriciccninnncnee Q.TDO8A;
Power Characteristics:
Parameter Value Units
Static Ipp Ty = 85°C 84.3 nA
1Cpg 3.35 pF

Power = (Static Ipp) (Vpp) + Cpg Vop? f

1Note: C 4 does not include interconnect capacitance.
]

Delay Characteristics:

Conditions: Ty=25C, Vpp=>5.0V, Typical Process

Max Delay (ns) Number of Fan Outs
Parameter Kidx 2 4 8
From (ns) (ns/pF) (0.16pF) | (0.33pF) [ (0.67pF)
A tpLH 6.29 0.45 636 | 644 | 659
teHL 6.55 0.39 6.61 668 | 6.81

Propagation Delay Equation: t,(Cy) = Kpy Kt(tgy + kiaxC0)
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AMIK scxicondsctors ate Array

April, 1992 GSC26
GSC2G
Description: GSC2G is a modulo 4 gray counter, with reset not. :_c E
Equivalent Gate Count: 12 al C
Bolt Syntax: Q0 Q0N Q1 Q1N .GSC2G CRN ; Qo —
Qo p—
at —
Qi p—

Logic Schematic:

Cc > c

D!
[=]]
]

-
[¢]
D!
O1
I

RN >

QON <7}
Qo <+
QIN <3
Q1 <1
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April, 1992 Gsc3ﬁ
GSC3G

Description: GSC3G is a modulo 8 gray counter, with reset not. R

Equivalent Gate Count: 25 s C

Bolt Syntax: Q0 Q0N Q1 Q1N Q2 Q2N .GSC3G CRN ; Qo —
Qo p—
Q —
Qi b—
Q2 —
Q2 p—

Logic Schematic:

D a l— D a 0 a
Cc > C g Qp— rcaéo— l‘caéo—
RN >

QoN <3
Qo <7
QIN <}
Q1 <3
Q2N <1
Q2 <%
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April, 1992 GSC4G
GSC4G
Description: GSC4G is a modulo 16 gray counter, with reset not. :’ 5
Equivalent Gate Count: 50 S C
Bolt Syntax: Q0 Q1 Q2 Q3 .GSCAG CRN; Q —
al —
Q2 —
Q3 —

Logic Schematic:

U v U
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GSC5G
Description: GSC5G is a modulo 32 gray counter, with reset not. R
Equivalent Gate Count: 63 ¢ -
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSC5GCRN;; (o]
Qi —
Q2
B —
Qs —

Logic Schematic:

Qo <
Q1 <
Q<
Q3 <
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April, 1992 GSC66G
GSC6G
Description: GSC6G is a modulo 64 gray counter, with reset not. :c R
Equivalent Gate Count: 76 _cl r
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 .GSC6G CRN ; Q —
al —
02 —
m —
°4 S
Qs |—

Logic Schematic:

Qo

Q1<
Q<
Q3 <
Q4 <
Q<
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April, 1992 GSC76G
GSC7G
Description: GSC7G is a modulo 128 gray counter, with reset not. R
Equivalent Gate Count: 90 ¢ .
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 .GSC7GCRN ; Qo —
Ql—
02 —
@ —
04 —
m —
6 —
Logic Schematic:
ﬂ&\ Dﬂ%\
0 0 0 v 0 0 0
o - o [s2] <t w ©
(¢ (¢} (] (¢} O (] (¢}
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April, 1992 GSC8G
GSC8G

Description: GSC8G is a modulo 256 gray counter, with reset not. —R

Equivalent Gate Count: 104 e -

Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 .GSC8GC RN ; Qo —
a1 —
Q2 —
m | S—
m —
m | —
m —
Q7 }—

Logic Schematic:

RN

B B i B
lo 1p U

1 s )

0 v v
N o™ <t
(e} [¢] (¢]

Q0
Q1<
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GSC3LSR
Description: GSC3LSR is a 3 bit modulo 7 linear feedback shift register, with reset not. __° R
Equivalent Gate Count: 22 ‘Cl C
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N .GSC3LSRCRN ; @ [—
Qo p—
at —
at p—
2 —
Q2 p—

Logic Schematic:

«

[+]
o
o
o
o

c=>

X0

oF

O

g
T/
o

ot
[«]]

J
1
o

!
[o]]

[

RN >

Qo <3
QIN <
Q1 <7J
Q2 <J

QON <J
Q2N <7
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April, 1992 GSG4LSR

GSC4LSR

Description: GSCALSR is a 4 bit modulo 15 linear feedback shift register, with reset not. j
Equivalent Gate Count: 28
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSC4LSR CRN ;

R
c
&

88(8IR|212|8/8
TTTTTTT]

Logic Schematic:
14 Q D Q D Q D Q
c> ——15_ Qo Cc 5 Qp— c g0 c 3 Qp—e
Q P R
i ( R ( l‘ R
RN > — hd

Qo <1
QIN <Z
Q1 <J
Q2 <3
Q3N <%
Q3 <3

QON <7
Q2N <3
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April, 1992 GSCSLSR
GSC5LSR

Description: GSC5LSR is a 5 bit modulo 31 linear feedback shift register, with reset not. —9R

Equivalent Gate Count: 33 8 .

Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N .GSC5LSR C RN ; @ —
Qo p—
Q1 —
Ql pb—
m o
Q2 b—
m —
Q3 p—
04 P
Q4 p—

Logic Schematic:
P
c D—I— c

RN >

o
o
(=]
o
[
o
(=]
o
o

Qo <2
Q1 <
Q2 <&t

%

]

I

(=]

o

]

1

moll

]

I
o

]

Q3 <0

—1
‘“o‘l

amn <]

QoN <ZJ
QIN <Z
Q2N <3
Q3N <3

4-10



1.0um CMOS
AMIK scxicondctors ate Array

April, 1992 GSG6LSR

GSC6LSR

Description: GSC6LSR is a 6 bit modulo 63 linear feedback shift register, with reset not. R
Equivalent Gate Count: 40 ot
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N .GSC6LSR C RN ;

—q

818|2/2/818|8I8|2I2|818]
SRERERERERE

Logic Schematic:

RN >

(¢}
xol
dn |
o) ©
g
Qo0 <F—
1
oo
I
1
ng ]
I
I
o o
J
1
o o
]
]
) o
oo
[
Qs <fF—m

Q1 <&
Q2 <1
Q3 <1
Q4 <7

QON <1
QIN <ZF
Q2N <Z
Q3N <&
Q4N <2
QsN <2
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GSC7LSR
Description: GSC7LSR is a 7 bit modulo 127 polynomial counter with reset not. j R
Equivalent Gate Count: 46 —C, C
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N .GSC7LSR C Qo —
RN; G0 p—
Q1 —
Q1 p—
m —
Q2 b—
m —
a3 p—
0‘ —
Q4 p—
Qs
5 p—
Q6 —
Q6 p—
Logic Schematic:
s o D o o o ) [
c D c- . Fl—‘ : f]\ : fL : 2
L— KR aPr c {9 XX cRo Cc {0
T
RN >
©
(]

QON <&
Qo <2
QIN <
Q1 <
Q2N <@
Q2 <@
Q3N <
Q3 <3
Q4N <2
Q4 <
QsN <
Q5 <F
QBN <
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GSC8LSR

Description: GSC8LSR is a 8 bit modulo 255 polynomial counter, with reset not. :’ 3

Equivalent Gate Count: 58 il C

Bolt Syntax: Qo QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N @

.GSC8LSRCRN; Qo p—

a1 —
Ql p—
@ —
Q2 p—
m —
3 p—
04 —
Q4 p—
m —
Q5 b—
m —
Q6 p—
Q7
o7 b—

Logic Schematic:

'—jﬁ‘ D ] ) ] 5 ) )
[} c_ |
—Kg g J—Jg: J:lg: i—lin H&n I’gn [lc_a Ch
RN o> d
90 YU Uv 90U ov
28 = 3 38 33
AY) VAV,
55 38 %5

4-13




1.0um CMOS
AMI seciconcuctors ate Array

April, 1992 GSCOLSR
GSCILSR
Description: GSCILSR is a 9 bit modulo 511 polynomial counter, with reset not. j R
Equivalent Gate Count: 57 jc C
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Q0 —
Q8N .GSCILSR CRN ; Qo p—
01 —
Qi b—
m —
Q2 p—
@® —
@3 p—
04 b—
Q4 p—
Qs —
a5 p—
Q6 —
Q6 p—
Q7 —
Q7 p—
m —
Q8 p—
Logic Schematic:
D D D D q q d
S AT AN ANFANFANFRNFANTAN
ANo—— T 1 ! ! ! I I ]
ol o 00 0 0 0V 00
p-4=4 Z= 2N 20 zZs 2w Z© 2 20
8° &° &° 8° &° &° &° &° &°
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1.0um CMOS
AM scuiconsuctors ate Array

April, 1992 GSC10LSR

GSC10LSR

Description: GSC10LSR is a 10 bit modulo 1023 polynomial counter, with reset not. R

Equivalent Gate Count: 63 g

Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8
Q8N Q9 Q9N .GSC10LSR CRN ;

—q

RERERE

8/8|8I2|2I2|8I8|RIR|RIR|8IB|RIR|2I2|8I8

TTTTTTTTTTTd

Logic Schematic:

R B B R B R R R

Ao I I 1 I T T T T
0o 00 UV Vo0 0 00 v 00
29 Pl pas] zM =t Z0 pale} 2 Z0 P}
& & & & F & &L T &F& &F
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1.0um CMOS

AMIK secconcuctors ate Array

April, 1992 GSC11LSR
GSC11LSR
Description: GSC11LSR is a 11 bit modulo 2047 polynomial counter, with reset not. R
Equivalent Gate Count: 69 L .
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Qo —
Q8N Q9 Q9N Q10 Q10N .GSC11LSRC RN ; Qo p—
a1 —
Q1 b—
m —
3
Q3 —
a3 p—
04 —
Q4 p—
m —
Q5 p—
m —
6 p—
a7 —
Q7 p—
Q8 —
Q8 p—
Q10 —
Q1o p—

Logic Schematic:
a a g g ad D D
. ARFANFARTARFRRES
ANo——1 1 I I I i i i
¢ 90 90 909U 00 90 b0 0 00w
g8 % § 3 3 8 % 5 g §g§ &
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1.0um CMOS
AMI seciconuctors ate Array

I ]
April, 1992 GSC12LSR
GSC12LSR
Description: GSC12LSR is a 12 bit modulo 4095 polynomial counter, with reset not. j g
Equivalent Gate Count: 81 it C
Bolt Syntax: Q0 Q0N Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 QSN Q6 Q6N Q7 Q7N Q8 Qo |-
Q8N Q9 Q9N Q10 Q10N Q11 Q11N .GSC12LSRCRN ; @ p—
Ql —
at b—
Q2 —
@2 b—
m f—
® p—
m  —
Q4 b—
m —
B p—
m —
6 b—
a7 —
o7 b—
m —
® b—
Q10 —
Q10 p—
a —
Qi1 p—
Logic Schematic:
g D g g D D D G
o B B TR T T B T B T T R T BT BT
ANo T T 1 I T [ T | T I
)
v V0 Vo ol Y Y Vo e 0 ol Vo 00
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1.0um CMOS

AMI seciconiuctors ate Array

I
April, 1992 GSC13LSR
GSC13LSR
Description: GSC13LSR is a 13 bit modulo 8191 polynomial counter, with reset not. —R
Equivalent Gate Count: 87 -8 -
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Q —
Q8N Q9 Q9N Q10 Q10N Q11 Q11N Q12 Q12N .GSC12LSR CRN ; Q0 p—
01 —
Q1 p—
02 —
Q2 p—
m —
@ p—
04 —
Q4 p—
m E—
Q5 p—
m —
Q6 p—
Q7 —
Q7 p—
m | S—
Q8 p—
Q10 —
Q10 p—
Qi1 —
Qi1 b—
Q12 —
Logic Schematic: Q12 p—
o [ )
RN l l 1

Q3N <<
Q3 <3
Q4N <&

Q1N <&
Q10 <<
Q1IN <&
an <t
Qi2N <3
Q12 <7
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1.0um CM0S
AMI scaiconsucior ate Array

April, 1992 GSC14LSR
GSC14LSR
Description: GSC14LSR is a 14 bit modulo 16383 polynomial counter, with reset not. —R

Equivalent Gate Count: 93 -8 s
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Qo —
Q8N Q9 Q9N Q10 Q10N Q11 Q11N Q12 Q12N Q13 Q13N .GSC14LSR C Qo p—
RN; at—
Qi p—
Q2 —
Q2 p—
m —
3 p—
Q4 —
Q4 p—
QS —
Q5 b—
m —
Q6 b—
o —
Q7 b—
Qa —
a8 b—
Q10 —
Qi0 p—
an |—
Qi1 p—
Q2 —
Q12 p—
a3 [—
Logic Schematic: Qi3 p—

[) D g
T TR
RN o> 1 1 1 1 1 1
W w9 w0
5§ 8B P 5

Q1IN <
Qi1 <
Q2N <
Q12 <

QION <
Qo <
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1.0um CMOS
AMI scicontucors ate Array

April, 1992 GSG15LSR
GSC15LSR
Description: GSC15LSR is a 15 bit modulo 32767 polynomial counter, with reset not. :’ R

Equivalent Gate Count: 93 jc r
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Q |—
Q8N Q9 Q9N Q10 Q10N Q11 Q11N Q12 Q12N Q13 Q13N Q14 Q14N Q0 p—
.GSC15LSRCRN ; =
Q1 p—
R
Q2 b—
m | —
Q3 p—
04  —
Q4 p—
m —
Q5 p—
m —
Q6 p—
Q7 —
Q7 b—
- m _
Loglc Schematic: 8 p—
Q10 —
Q10 p—
AN s
Co— ET b
RN o~ 1 1 1 1 1 I} 1 1 1 Q2 —
A J’z‘i 48 ﬂl U LA S 1 A ] Sl
& & & &F ¥ & & & &F & @3 b—
Qs —
Ehphee: =

1 1 1 T

0 Y Vo v
£z B B 3
s} S s) 15}
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1.0um CMOS
AMILscoiconsuctors ate Array

April, 1992 GSG16LSR
GSC16LSR
Description: GSC16LSR is a 16 bit modulo 65535 polynomial counter, with reset not. R
Equivalent Gate Count: 105 8
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Qo —
Q8N Q9 Q9N Q10 Q10N Q11 Q1IN Q12 Q12N Q13 Q13N Q14 Q14N Q15 Q0 p—
Q15N .GSC16LSR CRN; at —
Qt p—
Q|
Q2 p—
m —
Q3 p—
04 | —
Q4 p—
(E —
Q5 p—
Q6 —
Q6 b—
Q7 —
Q7 p—
m —
Qs p—
Q10 |—
Logic Schematic: Qio b—
Qtt —
Qi1 p—
ol T [ B BT R LB B [ B B, .
b
ANo, 11 1 1 T 1 T T 1 I a1 1—
A S R A B I .
g 5 B B8 P B B & B B a4 —
Q14 p—
Qs |—
[ o] e ] e e =r
1 1 1 1 |

R L ) 00
ze zz zv oz oz Zo
&° ¢ &F F P 3°
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l. Semiconductors

1.0um CMOS
Eale Array

April, 1992

Description: GSC17LSR is a 17 bit modulo 131071 polynomial counter, with reset not.

Equivalent Gate Count: 105

Bolt Syntax: Qo QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8
Q8N Q9QIN Q10 QION Q11 Q11N Q12Q12N Q13 Q13N Q14 Q14N Q15
Q15N Q16 Q16N .GSC17LSRC RN ;

Logic Schematic:
o J&jﬁj‘;&j@“ﬂ’jﬁjﬁj@ Ta T
RNo 1 1 I T T I | I I
w0 T T N N T S 1 B 1)
58 ga ZN zZ0 ga §3 §<n ES ZzQ z9
o [ o T e T :
1 1 T 1 | |

uy o W VY '
32 zZz e 2 E g2 ze
&€ & &° &€ @ &° &°
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1.0um CMOS
AMILscriconsuctors ate Array

I
April, 1992 GSC18LSR
GSC18LSR
Description: GSC18LSR is a 18 bit modulo 262143 polynomial counter, with reset not. R
Equivalent Gate Count: 111 ¢ .
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Qo
Q8N Q9 Q9N Q10 Q10N Q11 Q11N Q12 Q12N Q13 Q13N Q14 Q14N Q15 Qo p—
Q15N Q16 Q16N Q17 Q17N .GSC18LSR CRN ; Q=
Q1 p—
Q22—
Q2 p—
m —
Q3 p—
m —
Q4 p—
(}5 —
Q5 p—
m —
Q6 p—
Q7 —
Q7 b—
m —
Q8 p—
Q10 —
Q10 b—
att —
Qi1 p—
Q12 —
Logic Schematic: Qi b—
Q13 —
QB p—
Co— ﬂ —
E; lg E; E; E; Eg E'; E; E; Q14 p—
RN o> 1 { 1 1 1 1 1 1 1 a5 —
W9 W %W o % o % % % o
8° &° &° &° 3° &° &° &° &° &° % L
b
| 1 1 1 1 1 )|

OTETETE R %ﬂ o
|

wo o vo A" 'Ly Vo Vo
32z @® & I oz o8
b3 5 @ &% & & & 5
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1.0um CMOS
AM sciconsuctors ate Array

A
April, 1992 GSC19LSR
GSC19LSR
Description: GSC19LSR is a 19 bit modulo 524287 polynomial counter, with reset not. R
Equivalent Gate Count: 123 < IS
Bolt Syntax: Q0 Q0N Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Qo —
Q8N Q9 Q9N Q10 Q10N Q11 Q11N Q12 Q12N Q13 Q13N Q14 Q14N Q15 Q0 p—
Q15N Q16 Q16N Q17 Q17N Q18 Q18N .GSC19LSRC RN ; al
QP
02 —
@2 b—
m b
® b—
04 —
Q4 b—
QS —
& b—
m —
@ b—
07 | —
a7 p—
m —
8 b—
Qo [—
Qi0 p—
a1 —
Qi1 p—
Q2 —
Q2 p—
Q13 —
Logic Schematic: s b—
a4 —
Q14 p—
RNo>- 1 { I 1 1 1 1 1 1 g:: |
O 90 90 90 QU G0 90 00 09 Q16 p—
Q7 p—
Qi8 —
PR AT AT AT A o
1 1 | 1 1 1 1 1
]
0w W o 00w G0 W w
ze zz gz zo zx ze ze @z z2
¥ P P P F P F P &0
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1.0um CMOS
AMI Secmiconductors ate Amay

April, 1992 GSC20LSR
GSC20LSR
Description: GSC20LSR is a 20 bit modulo 1040575 polynomial counter, with reset not. R
Equivalent Gate Count: 123 -8 r
Bolt Syntax: Q0 Q0N Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N Q8 Qo (—
Q8N QI QON Q10 QION Q11 Q1IN Q12 Q12N Q13 Q13N Q14 Q14N Q15 Qo p—
Q15N Q16 Q16N Q17 Q17N Q18 Q18N Q19 Q19N .GSC20LSR C RN ; Q —
Q1 p—
m
@ b—
® —
Q3 p—
Q4 —
Q4 p—
*
Q5 p—
Py
Q6 p—
a7 —
a7 b—
m  —
Q8 p—
Qo —
Q10 b—
Q11—
an b—
Q12 —
iz b—
Q13 —
Qi3 b—
Q4 —
Logic Schematic: i b—
Qis —
Q15 b—
CATAEE N AR s
Co— -(ﬁ b
AN > 1 1 1 J I I T )| I Q17 —
woowo dowo w0 b 0 W W el
B P B B P B P T B B i b
Qe —
o [ [ [ BT B T T B T =
1 1 1 1 T T 1 1 1
ol 00 00 L o o ) 0o 00 M
8 I & '8 I B ¥ & & &g
o [e) [e) o [¢) o o o (¢} o
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1.0um CMOS
AMIL scuiconiuctors ate Array

April, 1992 GSCB4C
GSCB4C
Description: GSCB4C is a fast 4 bit binary up counter, with synchronous reset. SR
Equivalent Gate Count: 43 -8 .
Bolt Syntax: QON Q1N Q2N Q3N .GSCB4C SR C ;  P—
Ql b—
Q2 p—
Qs p—

Logic Schematic:

{ qoN
>o—{> Q1IN
1’><>——D Q2N
DO—D Q3N

R[>

o
Q
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1.0um CMOS
AMIK scciconsuctors ate Array

April, 1992 GSCB4F

GSCB4F
Description: GSCB4F is a fast 4 bit binary up counter, with individual set not and reset not.

:

Equivalent Gate Count: 47 —J55 _

Bolt Syntax: QON Q1N Q2N Q3N .GSCB4F C RON R1N R2N R3N SON S1N S2N S3N ; —q RO Qo p
I
BENEIS
2 1 @

Logic Schematic:

—<ISON
> qon
<JSIN
{>°—C> QiN
<Js2N
[>So—>an
<JS3N
D°_DQSN

Diq
0Ds o D s g/ DS g4

RINC>

RoN [o—
RoN [>—
R3N
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1.0um CMOS

AMI seciconductors ate Array

April, 1992 GSCB5C

GSCB5C
— SR

Description: GSCB5C is a fast 5 bit binary up counter, with synchronous reset.
Equivalent Gate Count: 57 L
Bolt Syntax: QON Q1N Q2N Q3N Q4N .GSCB5C SR C;

218i8l2l8l
TYTTY

Logic Schematic:

= qon
Q4N

{>°“DQ1N
‘{>°—D02N
D"—Doan
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1.0um CMOS
AM seciconiuctor ate Amray

April, 1992 GSCB5F

GSCBSF

Description: GSCBSF is a fast 5 bit binary up counter, with individual set not and reset not.

:

Equivalent Gate Count: 63 —q 50 __
Bolt Syntax: QON Q1N Q2N Q3N Q4N .GSCB5F C RON R1N R2N R3N R4N SoN S1N —q R0 Qo
S2N S3N S4N ; EEE S
= Q1
—9s2 —
e | @p
—dq § _
dw | ®p
—m bl
Logic Schematic:
1
@
Y

—>qon
<IN
{>°—DQ1N
<son
oo
<saN
D"—DQBN
<JsaN
>

Ron >
RIND
RN &>
T
RaN >
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1.0um CMOS

AMILscnicondsctors ate Amray

April, 1992 GSCB6C
GSCB6C
Description: GSCB6C is a fast 6 bit binary up counter, with synchronous reset. ] SR
Equivalent Gate Count: 70 g s
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N .GSCB6C SR C ; [
ol p—
Q2 b—
a3 p—
Q4 p—
a5 b—

Logic Schematic:

QsN
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1.0um CMOS
AMIK seciconcuctors ate Array

April, 1992 GSCBGF

GSCB6F

Description: GSCBE6F is a fast 6 bit binary up counter, with individual set not and reset not.

:

Equivalent Gate Count: 77 —d50 —|_
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N .GSCB6F C RON R1N R2N R3N R4N R5N —d4 Ro @
SON S1N S2N S3N S4N S5N ; —qs1 | @b
— R Q1
—q 55 -
—dR2 I Q2 P—
—q § —
—dq R3 | @
= _
e | wp
—dRs Qs

Logic Schematic:

~<JSON

= qoN
<3Js2N

Q2N

4N

—JsaN
D qay
<3JS4N
>4

<Js1N
Doan

<Jss5N
D S asn

e
ool

59
ool

1
i) 0 0 L= 0
] S & % 3
3 T o ;< A ©
Z
&
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1.0um CMOS
AMIL seciconductors ate Array

N
April, 1992 GSCB7C
GSCB7C
Description: GSCB7C is a fast 7 bit binary up counter, with synchronous reset. SR
Equivalent Gate Count: 85 . C
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N .GSCB7C SR C; Qo P—
ar b—
Q2 p—
a8 p—
Q4 p—
a5 p—
o6 p—

Logic Schematic:

o g

Q0N

D—cam
P>—oqan
P>—qan
D—oaan

E Q8N

7
—
—<
(
= O
in
[




1.0um CMOS
AMI sciconsuctors ate Array

April, 1992 GSCB7F

GSCB7F

Description: GSCB7F is a fast 7 bit binary up counter, with individual set not and reset not.

j

Equivalent Gate Count: 93 —q 5o —
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N .GSCB7F C RON R1N R2N R3N R4N —4 RO @
R5N R6N SON S1N S2N S3N S4N S5N S6N ; —qs1 | &b
_Jw Qi
—q § .
—dr2 ‘ Q2 pP—
—q 83 _
—qR3 ‘ @ P
—d 54 —
—dFRa | @p-
—q 55 —
—qRs | ®p
—q R6

Logic Schematic:
Z
¢ 0

<3SN
P—oain
~as2N
{>—qon
<I53N
D—qan
—<a84N
T>—oaan
<I86N
D>—>qen

385N
——>asn

HON'}
RIN®
RN
R6NC-

R4N >
RSNC>



1.0um CMOS
AMILsciconsuctors ate Array

April, 1992 GSCBSC
GSCBsC

Description: GSCBSC is a fast 8 bit binary up counter, with synchronous reset. : (S:R

Equivalent Gate Count: 100 i r

Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .GSCBSC SR C ; [ t:
al
Qz b—
Qa3 p—
Q4 p—
@5 p—
Q6 p—
Q7 b—

Logic Schematic:

g

bl
IRE

[ 1B teb

QSN

0o
——oaan

; D—oaan
g I
; D—oqen

:
;

—>qn




1.0um CMO0S
AMIL scaiconuctors ate Amay

April, 1992 GSCBSF

GSCBS8F

[¢)

Description: GSCBSF is a fast 8 bit binary up counter, with individual set not and reset not.

Equivalent Gate Count: 109 = —
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .GSCBSF C RON R1N R2N R3N —qRo QP
R4N RSN R6N R7N SON S1N S2N S3N S4N S5N S6N S7N ; B % | &b
2 | w@p
DR
e | @
e | ®p
dm | =p
20 wp

Logic Schematic:

<SON
©qoN
<g3N

—asiN
D—oain
<gaN
D—=qan
<gaN
>—=aan
——s5N
a5y
————<86N
—D>—oqen
—a
Do

L
]

L

=

—

— ]

0

RON®

RIN®

R2NT

RaN®
R4N®
RSN®
RENS

7N




1.0um CMOS
AMIL secicomincters ate Amray

April, 1992 GSCBIC
GSCB9C

Description: GSCB9C is a fast 9 bit binary up counter, with synchronous reset. SR

Equivalent Gate Count: 115 ¢ -

Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N .GSCB9C SR C ; [
al p—
@ -
@ p—
Q4 p—
a5 p—
Q6 p—
a7 p—

Logic Schematic: @8 p—
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April, 1992

Description: GSCBOF is a fast 9 bit binary up counter, with individual set not and reset not.

Equivalent Gate Count: 125
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N .GSCB9F C RON R1N R2N
R3N R4N RSN R6N R7N R8N SON S1N S2N S3N S4N S5N S6N S7N S8N ;

Logic Schematic: On Next Page
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Q|
i
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T
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&
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AMI seciconsactors

April, 1992
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ate Amray

April, 1992

Description: GSCB10C is a fast 10 bit binary up counter, with synchronous reset.
Equivalent Gate Count: 130
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N Q9N .GSCB10C SRC ;

Logic Schematic:

qoN

o
>—oqan

SR>

GSCB10C

GscB10C

SR
C

8/ 8|21 818l R8I Rl 28]
TTTTTTTTTT

QoN
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1.0um GMOS
AMIL scciconuctors ate Array

April, 1992 GSCB10F

GSCB10F

Description: GSCB10F is a fast 10 bit binary up counter, with individual set not and reset not.
Equivalent Gate Count: 141

:

—q § _
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N Q9N .GSCB10F C RON R1N —q RO QP
R2N R3N R4N R5N R6N R7N R8N RON SON S1N S2N S3N S4N S5N S6N s | ar b—
S7N S8N SON ; —qRt
—dRe @
—q § —
—dR3 | @
—d 54 _—
S5 —
I | @
—q § .
dw | ®p
—q4 357 —
—dR7 ' Q7 P—
—q 38 _
—qs9 _
—4Ro | @p

Logic Schematic: On Next Page
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April, 1992 GSCB10F




1.0um GMOS
AMIK scniconcuctors ate Array

April, 1992 GSCB41
GSCB41
Description: GSCB41 is an expandable 4 bit binary up counter with reset not. j R | |
Equivalent Gate Count: 50 ] i co
Bolt Syntax: Q0 Q1 Q2 Q3 CO.GSCB41 CERN; | .
m —
al —
Q22—
m | S—
Logic Schematic:
[
" I ] 1 l
s s S o— DS

P

)
o o
C
o o
o o
|

]

o o
ol
A
-
(2]
[ N )
¢

U
U
!

e >

Q0 <3
a1 <3
Q2 <3
Q3 <3
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AIMI-Sunlcondncton ate A"av
R
April, 1992 GSCB42
GSCB42
Description: GSCB42 is an expandable 4 bit binary up counter with synchronous reset not : SR
and asynchronous reset not. ] : | col—
Equivalent Gate Count: 54 —lc
Bolt Syntax: Q0 Q1 Q2 Q3 CO .GSCB42 CE SRN RN ; | C
m —
Ql—
Q2 +—
m f—
Logic Schematic:
sRN [(O—
AN [O—
c >
Y|
j(_J H >°_DCO
e >

Qo <3

<z
Q2 <}
Q3 <3

Q1

443



AMI seciconsuctors

1.0

CMOS
ate Array

April, 1992

Description: GSCLA1 is a carry look ahead for a 4 bit adder [LSN].

Equivalent Gate Count: 18

Bolt Syntax: CO G0 G1 .GSCLA1 Cl A0 BO A1 B1 A2B2 A3B3;

Truth Table
Cil A0 BO A1 Bt A2 B2 A3 B3 CcO
X X X X X X X L L L
L X X X X X X H H H
L X X X X H H P3 P3 H
L X X H H P2 P2 P3 P3 H
L H H P1 P1 P2 P2 P3 P3 H
H PO PO Pt Pt P2 P2 P3 P3 H
All Other L

Px = EITHER ONE OR BOTH OF THE PAIR HIGH

GO0 = A0 AND BO
G1=A1 AND B1

Logic Schematic: On Next Page
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GSCLA1
GSCLA1
—a
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—Bo
— a1 o |—
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1.0um GMOS
AMIL scniconcuctors ate Array

April, 1992 GSCLA1

A [O>— )
Bo (> —"D—\—Dﬂ_
¢l > <

::D -% {>C

A2 [o—y IA
B2 > |
A3 > |)C
B3 > -

445



AM scicmiuctors

1.0

GMOS

ate Array

April, 1992

Description: GSCLA2 is a carry look ahead for a 4 bit adder.

Equivalent Gate Count: 20

Bolt Syntax: Go G1 CO .GSCLA2 Cl A0 Bo A1 B1 A2B2 A3 B3 ;

Truth Table
Cl A0 BO A1 BT A2 B2 A3 B3 CcO
X X X X X X X L L L
L X X X X X X H H H
L X X X X H H P3 P3 H
L X X H H P2 P2 P3 P3 H
L H H Pt Pt P2 P2 P3 P3 H
H PO PO Pt Pt P2 P2 P3 P3 H
All Other L

Px = EITHER ONE OR BOTH OF THE PAIR HIGH.

GO = A0 AND BO
G1=A1AND B1

Logic Schematic: On Next Page
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GSCLA2
GSCLA2
cl
Ao
B0
A1 GO —
Bt G1 —
A2 co—
B2
A3
B3




1.0um CMOS
AM sciconisuctors ate Aray

April, 1992 GSCLA2

cl -

A0 (>
Bo >

Al >
B1 >

A2 O—y
B2 >
A3 >
B3 >
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1.0um CMOS
AM seciconsucors ate Aray

April, 1992 GSCM3B
GSCM3B
Description: GSCM3B is a modulo 3 binary counter, with reset not. :’ 5
Equivalent Gate Count: 13 9 C
Bolt Syntax: Q0 QON Q1 Q1IN .GSCM3BCRN ; Qo —
Truth Table Qo p—
at —
RN C Qo Q1 Qi p—
H ) L L
H T H L
H T L H
L X L L
Logic Schematic:
I— D a b a
c > c jQp— rc RQ
RN >

Q1G@

QON <7}
Qo <3
QIN <I}—
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1.0um CMOS
AM seviconsuctors ate Array

April, 1992 GSCM4B
GSCM4B
Description: GSCM4B is a modulo 4 binary counter, with reset not. R
Equivalent Gate Count: 16 8 r
Bolt Syntax: Q0 QON Q1 QIN .GSCM4B C RN ; Q0 |—
Truth Table Qo p—
ol —
RN C Qo Qi Qi p—
H T L L
H T H L
H T L H
H 1 H H
L X L L

Logic Schematic:

o
[*]
-
o]

c> cpap—t

RN [=>-

Q1

—QnI

0|

QiIN G—-—j)
<3

QON <7
Qo <J
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1.0um GMOS
AM scuiconsuctors ate Array

April, 1992 GSCM4J

GSCM4J

| 4

Ho =

Description: GSCM4J is a modulo 4 Johnson counter, with reset not.
Equivalent Gate Count: 12

Bolt Syntax: Q0 QON Q1 Q1N .GSCM4J CRN ;

Truth Table

SECER

TTT

Qo

prd

o)
FIIIIz
X == - -0
rrIIr
~rTITrr-|Q

Logic Schematic:

c= c

LT)l
!
El

RN [>

QON <7
Qo <3
QIN <J
Q1 <Z
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1.0um CMOS
AMIK sciconsuctors ate Array

April, 1992 GSCM5B

GSCMsB

Description: GSCM5B is a modulo 5 binary counter, with reset not.
Equivalent Gate Count: 27

:0 o

Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N .GSCM5B CRN ; o
Truth Table Qo p—
Q1 —
RN C Q Q1 Q2 a1 p—
H 1 L L L Q2 [—
H T H L L @2 p—
H T L H L
H 7 H H L
H T L L H
L X L L L
Logic Schematic:
_ C | _
c > C RQp—e Kr QP C pap—e
7 r ]’
RN (>

QIN <J W

QON <
Qo <71
Q1 <3

Q2N <%
Q2 <1
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LUEm CMOS

April, 1992 GSCM5SR
GSCMS5SR
Description: GSCM5SR is a modulo 5 shift counter, with reset not. —qR
Equivalent Gate Count: 19 8 s
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N .GSCM5SR C RN ; Qo t:
Truth Table @
at |—
RN C Q Q1 Q2 at p—
H T L L L @~
H T H L L Q2 p—
H T H H L
H T L H H
H T L L H
L X L L L
Logic Schematic:
L D a D a D a
c C jQp— J(caéo——— lfc;‘é
RN [> T cD

QON <}
Qo <&
QIN <}~
Q1 <
Q2N <}
Q2 <&
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1.0um CMOS
AMIK scciconsuctors ate Array

April, 1992 GSCM6B

GSCMeéB

Description: GSCM6B is a modulo 6 binary counter, with reset not.
Equivalent Gate Count: 29

E
Cc
:‘E .
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N .GSCM6B C RN ; Qo —
Truth Table Q p—
at —
RN C Q Q1 Q2 Qi p—
H T L L L Q2 [—
H T H L L Q2 p—
H T L H L
H T H H L
H T L L H
H T H L H
L X L L L

Logic Schematic:

0,
7

o
7

c > c

e -

@l
o1
>

Qo |

—(xI

QON <}
Qo <4
QIN <3
Q1 <3
Q2N <7
Q2 <5
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1.0um CMOS
AMIL scicontucors ate Array

April, 1992 GSCM6J
GSCMeJ
Description: GSCM6J is a modulo 6 Johnson counter, with reset not. j R
Equivalent Gate Count: 18 —C‘ rC
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N .GSCM6J CRN ; Qo —
Truth Table Q p—
a1 —
RN C Q Q1 Q2 Qi p—
H T L L L Q|-
H T H L L Q2 p—
H T H H L
H T H H H
H T L H H
H T L L H
L X L L L
Logic Schematic:
‘— D a D a D a
c > c R ap— FCﬁéo— |—~c;‘69—¢
RN > {

QON <7
Qo <
QIN <Z}
a1 <3
Q2N <7
Q2 <1
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1.0um CMOS
AMIL scaiconuctors ate Aray

April, 1992 GSCM7B
GSCM7B
Description: GSCM7B is a modulo 7 binary counter, with reset not. R
Equivalent Gate Count: 32 ¢ .
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N .GSCM7B CRN ; Qo —
Truth Table Qo p—
Q1
RN C Q Q1 Q2 at p—
H T L L L Q2 —
H T H L L Q2 p—
H T L H L
H T H H L
H T L L H
H T H L H
H T L H H
L X L L L
Logic Schematic:
g — —
- —¢C ] —1¢ |
C > c pop—e Ka aP Ke aP
| |
RN [=>- @_{D

.
)
[C
I,[)
- 1]
oI, vly oly
§8 gé 58

4-55



1.0um CMOS
AM secicondcors ate Array

April, 1992 GSCM8B

GSCMsB

Description: GSCM8B is a modulo 8 binary counter, with reset not.
Equivalent Gate Count: 27

Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N .GSCM8B CRN ;

Truth Table

]
o
2

O |
gIg|al2(8I8]

TTTTTI

rTxxxxxxI
P e I S A I o e 1[0

mrIIrIrrIr-rIore
rII-r-rITIrCcC
rxxzxxzr-rr-eQ

Logic Schematic:

o
[*]
-«
o
-
[»]

?I

? |

c=> c

e aps

EI

Qo

Qx|

QON <71
Qo <1
QIN <1
Q1 <1
Q2N <7
Q2 <1
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1.0um CMOS
AMIK semiconcuctors ate Aray

April, 1992 GSCMSBR
GSCMS8BR
Description: GSCM8BR is a modulo 8 binary ripple counter, with reset not. j R
Equivalent Gate Count: 18 10 r
Bolt Syntax: Q0 Q1 Q2 .GSCM8BR C RN ; Qo (—
Truth Table Qa1 —
Q2 |—

RN C Q Q1 Q2

H T L L L

H ) H L L

H ) L H L

H T H H L

H T L L H

H T H L H

H T L H H

H 1T H H H

L X L L L
Logic Schematic:

L D Q L D Q L D Q
c> CRro cgaQ C {ap—
RN [>— T

Qo <1
Q2 <1

Q1
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1.0um CMOS
AMI seciconsuciors ate Array

April, 1992 GSCMS8J
GSCM8J
Description: GSCM8J is a modulo 8 Johnson counter, with reset not. R
Equivalent Gate Count: 24 ¢ -
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM8J CRN ; Q —
Truth Table Qo p—
at —
RN C Q Q1 Q2 Q3 Qi p—
H T L L L L @ —
H T H L L L Q@2 p—
H T H H L L ®
Ho1 H H H L a8 P
H T H H H H
H T L H H H
H T L L H H
H T L L L H
L X L L L L
Logic Schematic:
L D Q D Q D Q D Q
c > c

!
[]]

i
1
(2]

D!
O

J
T
[¢]

ol
[~]l

I

- 1
(e

D!
[~]]

!

RN [>—

QON <7}
Qo <3
QIN <%
Q1 <&
Q2N <F
Q2 <J
Q3 <3

Q3N <Z
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AIMII. Semiconductors

1.0um CMOS
ate Array

April, 1992 GSCMB8SR
GSCM8SR
Description: GSCM8SR is a modulo 8 shift counter, with reset not. :_q R
Equivalent Gate Count: 22 jc r
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N .GSCM8SR CRN ;  —
Truth Table Q@ p—
N 01 —

RN C Q Q1 Q2 Qi p—

H T L L L Q2 —

H T H L L Q2 p—

H T L H L

H i) H L H

H T H H L

H T H H H

H T L H H

H T L L H

L X L L L
Logic Schematic:

’— D Q D Q D Q
c > C R Qp— Icﬁéo— FC‘RGD—-
5]
RN >

QON <3
Qo <1
QIN <3
Q1 <&
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1.0um CMOS
| RS—— ate Array

AM

_J
April, 1992 GSCM9B
GSCM9B
Description: GSCM9B is a modulo 9 binary counter, with reset not. R
Equivalent Gate Count: 39 ¢ .
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM9B CRN ; Qo —
Truth Table Qo p—
al —
RN C Q Q1 Q2 Q3 Qi p—
H 7T L L L L ) Q2 |—
H 7 H L L L Q2 p—
H 1T L H L L Q3 —
H ) H H L L @3 p—
H ) L L H L
H 7 H L H L
H 1T L H H L
H 1T H H H L
H 1T L L L H
L X L L L L

Logic Schematic:

]
o}
7

D!

EN

CD————rc

RN >

D |
c%)l
]
[

QON <Z
Qo <%
QIN <&
Q1 <&
Q2N <J
Q2 <J
Q3N <J
Q3 <&
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1.0um CMOS
AMILscniconductors ate Array

April, 1992 GSCMOBR

GSCM9BR

R
C

Description: GSCM9BR is a modulo 9 binary ripple counter, with reset.
Equivalent Gate Count: 29 r
Bolt Syntax: Q0 Q1 Q2 Q3 .GSCM9BRCR; Qo —
Truth Table at

Q2 —
3 —

jard

Ir-rrrceECECCED
XI5 0
reI-rIr-rIeTcQ
rFXITXIr-r-rTTrr-Q
reITITIICcCceccQ
FrIrrerrceec9

Logic Schematic:

Kfl

[=]]
[¢]
!
o1
(2]
D!
[e]]
[¢]

~——d 2!

+——dz!

R >

Qo <3
Q1 <J
Q2 <7
Q3 <3
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I.O&Lm CMOS

AMIL sciconsuctors ate Array

April, 1992 GSCMISR
GSCMoSR
Description: GSCMISR is a modulo 9 shift counter, with reset not. IR
Equivalent Gate Count: 28 < -
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCMSR C RN ; o
Truth Table Q p—
Ql —
RN_C Q Q1 Q@2 a3 af p—
H T L L L L Q2 —
HoT H L L L @ p—
HoT H H L L s —
H T H H H L Q3 p—
HOT L H H H
HoT H L H H
H T L H L H
H T L L H L
HoT L L L H
L X L L L L
Logic Schematic:
L D o D Q o Q o] Q
c > A l»c;&o— ”CEGP_ fcaéo—
RN >
-

PO TR

4-62



I.IIELm CMOS

AMIL sericonsuctors ate Amray

April, 1992 GSCM10B
GSCM10B
Description: GSCM10B is a modulo 10 binary counter, with reset not. R
Equivalent Gate Count: 40 S rC
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM10B CRN ; Q —
Truth Table Q p—
at —
RN C Q Q1 @ a3 Qa1 p—
H T L L L L Q2 —
H T H L Lt L Q2 p—
H 7 L H L L Qa —
H 1 H H L L @ p—
H 1T L L H L
H 1T H L H L
H T L H H L
H T H H H L
H T L L L H
H T H L L H
L X L L L L
Logic Schematic:

I_D Q
CD—T—caép—J L]

RN [>

[
[+
«
o

[
<
(=]

Xl
qo |
o]
b
J:le0
o
b
I
—q>2l

O
T

UV

ol oIy, vl ol
§8 g& §8 §8
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1.0um CMOS
AMIL sciconsuctors ate Array

I
April, 1992 GSGM10BR
GSCM10BR
Description: GSCM10BR is a modulo 10 binary ripple counter, with reset. R
Equivalent Gate Count: 30 ¢ -
Bolt Syntax: Q0 Q1 Q2 Q3 .GSCM10BRCR; Qo —
Truth Table Qt —
@ —
R C Q Q1 Q2 Q3 @ —
T L L L L
L 7 H L L L
L 7T L H L L
L 7 H H L L
L 7 L L H L
L 7 H L H L
L 7 L H H L
L 1 H H H L
L 7 L L L H
L 7 H L L H
H X L L L L
Logic Schematic:

Cc > Caa Caa c

byl
o
o

i
O

R[>

Qo <7
Q1 <3
Q2 <1
Q3 <ZF



1.0um CMOS
AMIL sciconsuctors ate Array

April, 1992 GSCM10J
GSCM10J
Description: GSCM10J is a modulo 10 Johnson counter, with reset not. 2
Equivalent Gate Count: 30 r
Bolt Syntax: Q0 Q0N Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N .GSCM10J C RN ; @ —
Truth Table Qo p—
at —
RN C Q Q1 Q2 Q3 Q4 Qi p—
H T L L L L L Q2 —
H 7T H L L L L Q2 b—
H T H H L L L @
H T H H H L L 3
H T H H H H L Q4 —
H T H H H H H Q4 p—
H T L H H H H
H T L L H H H
H 1T L L L H H
H T L L L L H
L X L L L L L
Logic Schematic:
L D Q D Q D Q D Q D Q
c > ¢ fap— lJc;‘So— Fc;&o——‘ fcaéo— ’»c;‘éo—«
RN >
Zz 9 Zz - Zz o Zz o z <
8 (] 5 (¢ 8 (¢} 8 (] ar ()
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I.UELm CMOS

AMLscuiconsuctors ate Array

April, 1992 GSCM10SR
GSCM10SR
Description: GSCM10SR is a modulo 10 shift counter, with reset not. :’ R
Equivalent Gate Count: 32 < r
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM10SR CRN ; @
Truth Table Qo p—
a1 —
RN C Q Q1 Q2 Q3 Qi p—
H i) L L L L Q2 —
H T H L L L 2 p—
H T L H L L Qa3 —
H T H L H L @ p—
H T H H L H
H T H H H L
H T H H H H
H 7 L H H H
H T L L H H
H ) L L L H
L X L L L L
Logic Schematic:
¥4 o D o D a D o
CD—«»—&; Py ¢ ropP— |——c;5°— ‘>cg5°——
(o)
RN [>
—

Y AY, Y, YAY,
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1.0um GMOS
AMIL scciconsuctors ate Aray

April, 1992 GSCM11B
GSCM11B
Description: GSCM11B is a modulo 11 binary counter, with reset not. R
Equivalent Gate Count: 43 ¢
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM11BCRN; Q —
Truth Table Qo b—
Q —
RN C Q Q1 Q2 Q3 Qi p—
H T L L L L Q2 —
H T H L L L @ p—
H i) L H L L 3 —
H T H H L L @ p—
H ) L L H L
H T H L H L
H T L H H L
H ) H H H L
H T L L L H
H T H L L H
H i) L H L H
L X L L L L

Logic Schematic:

c

l_LD—DO Joa—r—1y o — —J o

o
o1
T
[
D
o1
g
H——dmxlo
o
g
|
—q:lo
o)
f

" 1

QIN <
Ql <
QN <3
a2 <F
QN <F
Q3 <}

QON

4-67



1.0um CMOS
AM scuiconiuctors ate Array

April, 1992 GSCM11BR
GSCM11BR
Description: GSCM11BR is a modulo 11 binary ripple counter, with reset. : R
Equivalent Gate Count: 30 —c‘ C
Bolt Syntax: Q0 Q1 Q2 Q3 .GSCM11BRCR ; Qo [—-—
Truth Table at
Q2 —
R C Q Q1 Q@2 Q3 s —
L 7T L L L L
L 7 H L L L
L 7 L H L L
L 7 H H L L
L 7 L L H L
L 7 H L H L
L 17 L H H L
L T H H H L
L 7 L L L H
L 7 H L L H
L 7 L H L H
H X L L L L
Logic Schematic:
P A P
c > cha cha cqo
?
R[>
o
s a

Qo <&
Q1 <3J
Q2 <3
Q3 <%
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1.0um GMOS
AMIK seciconuctors ate Aray

April, 1992 GSCM12B
GSCM12B
Description: GSCM12B is a modulo 12 binary counter, with reset not. R
Equivalent Gate Count: 41 8 C
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM12BCRN ; Qo —
Truth Table Qo p—
a —
RN C Q Q1 Q2 Q3 Qi p—
H T L L L L Q2 —
H T H L L L Q2 p—
H ) L H L L ;|
H 1 H H L L @ b
H ) L L H L
H T H L H L
H T L H H L
H T H H H L
H T L L L H
H T H L L H
H T L H L H
H T H H L H
L X L L L L
Logic Schematic:

]
|
|

ook

RN [>

]

|
O:IO
o)

b
‘O:In
o

b
—qulo
o]

I

Qo <%
Q1 <+
Q2 <
Q3 <3

QoN <ZJ
QIN <J
Q2N <J
Q3N <ZJ
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AM sciconsuctors

1.0um CMOS
ate Aray

April, 1992 GSCM12BR
GSCM12BR
Description: GSCM12BR is a modulo 12 binary ripple counter, with reset. ___ :
Equivalent Gate Count: 31 = r
Bolt Syntax: Q0 Q1 Q2 Q3 .GSCM12BRCR ; Qo0 —
Truth Table Qi —
02 —
R C Q Q1 Q@2 @8 @ —
L 7T L L L L
L 7 H L L L
L 7 L H L L
L 7 H H L L
L 7 L L H L
L 1T H L H L
L 1 L H H L
L 7 H H H L
L 1 L L L H
L 7 H L L H
L 17 L H L H
L 7T H H L H
H X L L L L
Logic Schematic:
I— D o l— D Q |— D Q Q
Cc > cgo cgmo cRa RO
L
R[> ]
s a
o - (3] @
(&) (¢ () (]
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I.IIEm CMOS

AM scriconsuctors ate Array

April, 1992 GSCM12J
GSCM12J
Description: GSCM12J is a modulo 12 Johnson counter, with reset not. R
Equivalent Gate Count: 36 e [—
Bolt Syntax: Q0 Q0N Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N .GSCM12J C RN ; Qo (—
Truth Table Qo p—
a1l —
RN C Q0 Q1 Q2 Q3 Q4 Q5 Qi p—
H T L L L L L L Q2 —
H T H L L L L L Q2 p—
H T H H L L L L @ —
H T H H H L L L @ p—
H T H H H H L L Q4 —
H ) H H H H H L Q4 p—
H T H H H H H H Q5 —
H T L H H H H H Q5 p—
H ) L L H H H H
H ) L L L H H H
H T L L L L H H
H i) L L L L L H
L X L L L L L L
Logic Schematic:
L D Q D Q o Q D Q D Q D Q

o
J
I
o
J
1
)
zou
J
|
°
"‘)’l
J
|
)
o
]
B
)
"Dll
[

cD—rc

RN >

Qo <3
Q1 <3
Q2 <3
Q3 <1
Q4 <7

Q5

QON <Z
QIN <J
Q2N <I
Q3N <3
Q4N <Z
Q5N <1~
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1.0um CMOS
AMI scciconsuctors ate Array

April, 1992 GSCM12SR
GSCM12SR
Description: GSCM12SR is a modulo 12 shift counter, with reset not. —qR
Equivalent Gate Count: 31 —_cl C
Bolt Syntax: Qo QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM12SR CRN ; Qo —
Truth Table 0o p—
al —
RN C Q Q1 Q2 Q3 Q1 p—
H T L L L L Q2
H T H L L L 2 p—
H T L H L L 3 —
H T H L H L @ p—
H T H H L H
H ) H H H L
H T H H H H
H T L H H H
H T H L H H
H T L H L H
H T L L H L
H 1) L L L H
L X L L L L
Logic Schematic:
—i, @ D a D a D Q
Cl'_'>——0——f<;§ QP —C & Qp— lﬁc-ﬂéo—— ’—caéo—ﬁ
O o

RN > D
7]

QON <3
Qo <1
QIN <J
Q1 <7
Q2N <J
Q2 <&
Q3N <7
Q3 <J
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1.0um CMOS
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AM

April, 1992 GSCM13B
GSCM13B
Description: GSCM13B is a modulo 13 binary counter, with reset not. R
Equivalent Gate Count: 44 c -
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM13B CRN ; Qo (—
Truth Table Q p—
Ql —
RN C Q Q1 Q2 Q3 Qi p—
H T L L L L Q2
H T H L L L Q2 p—
H T L H L L @
H T H H L L 3 p—
H i) L L H L
H T H L H L
H 1) L H H L
H i) H H H L
H ) L L L H
H T H L L H
H ) L H L H
H T H H L H
H T L L H H
L X L L L L
Loglc Schematic:

| j
-

|
|
-
il
% T
il

OTI

QN <
Q0 <F
QIN <3
ar <}
Q2N <3
Q2 <3
Q3N <3
03 <3-
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1.0um CMOS
AM seciconsuctors ate Array

April, 1992 GSCM13BR

GSCM13BR
— R

Equivalent Gate Count: 30 __C]

C
Bolt Syntax: Q0 Q1 Q2 Q3 .GSCM13BRCR; Qo
Truth Table Qi —
Q2
@

Description: GSCM13BR is a modulo 13 binary ripple counter, with reset.

jurd

Irrrrr~rrrc-c-D
P e R e e b e b b g o)
FreFIFICFICICrIcCcTIcCQ
rFII-rrITIr-rr-rITIc--RQ
FIFCrCFCEITIITICCCCQ
rITIITITICrCccceeecg

Logic Schematic:

O
o

ol
O\
o

!
O

——dz!

R >

Qo <7
Q1 <3
Q2 <%+
Q3 <3
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1.0um CMOS
Eﬂlﬂ Array

AlMll.Semieonductors

April, 1992 GSCM14B
GSCM14B
Description: GSCM14B is a modulo 14 binary counter, with reset not. R
Equivalent Gate Count: 44 S r
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM14B CRN ; Q —
Truth Table Qo p—
Q1 —
RN C Q Q1 Q2 a3 a1 p—
H T L L L L Q2
H T H L L L Q2 p—
H T L H L L a3
H T H H L L a8 p—
H T L L H L
H T H L H L
H T L H H L
H T H H H L
H T L L L H
H i) H L L H
H ) L H L H
H T H H L H
H ) L L H H
H T H L H H
L X L L L L
Logic Schematic:
L D o J o ——J4 o [ —4 Q

;
i
‘%I
1
———1 |
??l
il
"#fi;.

rn >

QN <}
Q0 <3
QIN <3
Q1 <&
QN <3
Q2 <3
QN <3
a3 <
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April, 1992 GSCM14BR
GSCM14BR
Description: GSCM14BR is a modulo 14 binary ripple counter, with reset. ] 2
Equivalent Gate Count: 31 5 r
Bolt Syntax: Q0 Q1 Q2 Q3 .GSCM14BRCR; Qo —
Truth Table at —
02  —
1 Q@ —

Ir-rrrreFEFEEFCEFCD
PO S S N o)
FIFICFI-CICcICrIcTof
rFrrIIr~IIr-r-cTTrcc0
FIICreCIITIICCCCR
FIXIIITITICFCreCceeeeg

Logic Schematic:

Cc > c

R[>

Y V Y Y,
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1.0um CMOS
AMIL sciconsctors ate Array

Apri, 1992 GSCM14J
GSCM14J
Description: GSCM14J is a modulo 14 Johnson counter, with reset not. R
Equivalent Gate Count: 42 ¢ ,—
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N .GSCM14J C Qo —
RN; Qo0 p—
Truth Table =
Q1 p—
RN C QO Q1 Q2 Q3 Q4 Q5 Q6 Q2 —
H T L L L L L L[ ' Q2 p—
H T H L L L L L L @ —
H T H H L L L L L Q3 p—
H ) H H H L L L L 1 —
H T H H H H L L L Q4 p—
H T H H H H H L L Qa5 —
H ) H H H H H H L Q5 p—
H ) H H H H H H H Q6 —
H T L H H H H H H Q6 p—
H ) L L H H H H H
H T L L L H H H H
H T L L L L H H H
H 1T L L L L L H H
H T L L L L L L H
L X L L L L L L L

Logic Schematic:

|
]
]
]
]
J

(2]
L
[l
(2]
L
L‘f**
(<]
o
o1
(<]
L
o
[}
L
O
0
»
(1]
(T D—

QON <7
Qo0 <J-
QIN <J
Q1 <3
Q2N <J
Q2 <%
Q3N <}
Q3 <%
Q4N <3
Q4 <3
QsN <3
Qs <&
Q6N <}
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AMLscuiconsactors ate Array

April, 1992 GSCM15B
GSCM15B
Description: GSCM15B is a modulo 15 binary counter, with reset not. —R
Equivalent Gate Count: 46 -8 -
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM15B CRN ; Qo —
Truth Table Qo p—
at —
RN C Q0 Q1 Q2 Q3 Qi p—
H T L L L L Q2 —
H T H L L L Q2 p—
H T L H L L Q—
H T H H L L @ p—
H T L L H L
H T H L H L
H T L H H L
H 1) H H H L
H T L L L H
H T H L L H
H T L H L H
H T H H L H
H T L L H H
H 1) H L H H
H T L H H H
L X L L L L

Logic Schematic:

o
o
x'o
I
[
)
=]}
b

x0
ET|
(3]
b

x0
——xn!|
fi}|

WAV, vAv, VY, VU
g3 Z5 58 Z 3
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AMILscciconuctors ate Array

April, 1992 GSCM15BR

GSCM15BR

Description: GSCM15BR is a modulo 15 binary ripple counter, .with reset. : 2

Equivalent Gate Count: 31 S
Bolt Syntax: Q0 Q1 Q2 Q3 .GSCM15BRCR;
Truth Table

1T

2R28

IrIrrr-HhCcCcCCrCCCCcrC-r|>o
P R R R e b = T T S SR G I G N F o)
FEFIFICFIFCFICICICTICQ
FIFrCFITXI-rCIIC-CITC R
rITITIrrreITIzCcCcccR
rIrrrrrzrreereer|g

Logic Schematic:

(=]
)
b1
o
o
!
(<31
o
!
0

C > c

——dm1

R[>

Qo <4
Q1 <5
Q2 <1
Q3 <3
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April, 1992 GSCM16B
GSCM16B
Description: GSCM16B is a modulo 16 binary counter, with reset not. R
Equivalent Gate Count: 39 —‘1’ rC
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSCM16B CRN ; Qo —
Truth Table Q p—
at |—
RN C Q Qt Q2 Q3 Qi p—
H T L L L L Q2 —
H T H L L L @
H 7T L H L L 3 —
H 1T H H L L @ p—
H T L L H L
H T H L H L
H T L H H L
H 7T H H H L
H 7 L L L H
H 1T H L L H
H T L H L H
H 1T H H L H
H 7T L L H H
H T H L H H
H 7T L H H H
H 1T H H H H
L X L L L L

Logic Schematic:

]

o
]
1l
g2 |
o1
b
C:|°
o1
F
|
Ny
]

Y

B

QON <Z
Qo <
QIN <Z
Q1 <J
Q2N <3
Q3N <Z
Q3 <3
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AMILscaicontuctors ate Array

April, 1992 GSCM16BR
GSCM16BR
Description: GSCM16BR is a modulo 16 binary ripple counter, with reset not. —qR
Equivalent Gate Count: 24 —C) r
Bolt Syntax: Qo Q1 Q2 Q3 .GSCM16BRC RN ; Qo —
Truth Table Q1 —
Q2 —

RN C Q Q1 Q2 @3 @ —

H T L L L L

H T H L L L

H T L H L L

H T H H L L

H T L L H L

H T H L H L

H T L H H L

H ) H H H L

H T L L L H

H T H L L H

H i) L H L H

H i) H H L H

H T L L H H

H ) H L H H

H T L H H H

H T H H H H

L X L L L L

Logic Schematic:

o
o
o
o
| —
o
o
—_—
o
o

Cc &—c¢

2!
[+]]
(¢}

Pl
[=]l
7
o

Bl
O
(¢}

\—c;n

RN >

Qo <1

<
Q2 <1
Q3 <1

Q1

4-81
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GSCM16J

te Array

April, 1992

S Y S

Qo —

Qo p—

Qt —

Q1 p—

Q2 —

Q2 p—
m.—
3 p—

&13|818/818|515

Description: GSCM16J is a modulo 16 Johnson counter, with reset not.

Equivalent Gate Count: 48

Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N

.GSCM16J CRN;

Truth Table

Q1 Q2 Q@3 Q4 Qo5 Q6 Q7

Qo

N dd I dddJT T T I I

dddd I J AT T XTI ITIITIITI LA

- d DA I IJT T T IITIII

-t d A I T T T ITITITIITT A d

-~ Ad JJ T ITITIITIITIE A dd

S DA JITIITIITTITIIIIII A D

N A I T I ITIITIIIT A dddd

S I IIIIIITITdddddddd

e ke e e e ek ke o S

IIIIIIXIIITIIIIIIIIIJ

Logic Schematic:

EE—— S 1

= NLO
ﬁ¥
(=] [}
{— 90
{> NOO
o3
{> S0
{= NSO
cll%_r
@
- b
= 0
{> NYO
o <]
—s)
- g
—{> €0
{= NED
[«] [e)
M uﬁ
> 20
{> N2O
c|nw»_, ,
N 5
(> e]
{> NID
L mﬁ
> 00
{> NOD
o <]
s
[=] ()

RN >
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GSCM17B
Description: GSCM17B is a modulo 17 binary counter, with reset not. —qR
Equivalent Gate Count: 53 e .
Bolt Syntax: Q0 Q0N Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N .GSCM17B CRN ; Q —
Truth Table Qo p—
al |—
RN C Q Q1 Q2 Q@3 Q4 al p—
H T L L L L L Q2 —
H ) H L L L L Q2 p—
H T L H L L L @ —
H T H H L L L Qg p—
H T L L H L L Q4 —
H T H L H L L Q4 p—
H T L H H L L
H T H H H L L
H 1T L L L H L
H 7T H L L H L
H T L H L H L
H T H H L H L
H T L L H H L
H T H L H H L
H 1T L H H H L
H T H H H H L
H T L L L L H
L X L L L L L

Logic Schematic:

X0
ol
[}
T
X0
E
[<]]
b
x 0
>l
?rl

UV OV UV VU
83 z5 58 58 33
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April, 1992 GSCM17BR
GSCM17BR
Description: GSCM17BR is a modulo 17 binary ripple counter, with reset. —R
Equivalent Gate Count: 35 e -
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM17BRCR; Qo [—
Truth Table ar —
02 | —
R C Q0 Q1 Q2 Q@3 Q4 3 —
L T L L L L L Q4 —
L 7 H L L L L
L 7T L H L L L
L 7 H H L L L
L 7 L L H L L
L 7 H L H L L
L 7T L H H L L
L 7 H H H L L
L 7T L L L H L
L 7 H L L H L
L 7 L H L H L
L 1T H H L H L
L 7 L L H H L
L 1 H L H H L
L 7 L H H H L
L 7T H H H H L
L 7 L L L L H
H X L L L L L
Logic Schematic:

—

o

[
—

o

(=]
—

o

[
—
o

[]
[
o

[}

R[>

Qo <1—
Q1 <&
Q3 <2
Q4 <t

Q2 <3
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1.0um CMOS
AM scuiconcuctors ate Array

April, 1992 GSCM18BR

GSCM18BR

R
[

Description: GSCM18BR is a modulo 18 binary ripple counter, with reset.
Equivalent Gate Count: 36

Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM18BRC R

Truth Table

ot

C
Qo
Q1
Q2 —
[¢2)
Q4

IrrrFEFEFCFCEFEEFEECECECEED
X333 I 55O
FI-rICrICFICFICIFCFI-CICIC~Q
rFrIIrrFIIr-r-FITI~-~ITcC~0
FEFFIIIICrCC-CIIIICCCCQ
FEFCFIIITIIIIICCCCCCoeC
e e o ol e T

Logic Schematic:

c> I cpo cRo cgro cgroa cgho <_af g

ol
O

Qo <1
Ql <3
Q2 <3
Q3 <J
Q4 <
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AMILscaiconsuctors

April, 1992

Description: GSCM19BR is a modulo 19 binary ripple counter, with reset.

Equivalent Gate Count: 36
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM19BRC R ;
Truth Table

R

jrd

P R R i i e e e T Y L G G G O G N F e
FrFIFICFICFICrICICICIC-IC9

Ir-rrrrrrfCFEFFEFEFCEFEEFEFEEFE

FIrrITr-rCrII-rCITIr-r-rITICCQ
FEFFCFITIIICCCCITIITICOCCCR
FEFCFFIIIIIIITICCCCCCoeCQ
Il 2= ol o o o ol ol e el T

Logic Schematic:

1.0um CMOS
ate Array

GSCM19BR

GSCM19BR

R
[

-
Q
o]
Q2
o]
Q4

TTTTI

a
[o] cCRoO cRa C RO [ )
I ] 7 1 T
[ ) ) . &
R[>
o
s 3
Y y y y Y
o - N (2] <
(s} ¢ (] o (s}
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GSCM20BR
Description: GSCM20BR is a modulo 20 binary ripple counter, with reset. —R
Equivalent Gate Count: 37 8 O
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM20BRC R ; Q —
Truth Table Qt —
Q2 —
R C Q Q1 Q2 Q@3 4 @, —
L T L L L L L Q4 —
L 1 H L L L L
L 7 L H L L L
L 1 H H L L L
L 1 L L H L L
L 1 H L H L L
L 1 L H H L L
L 1T H H H L L
L 17 L L L H L
L 1 H L L H L
L 7 L H L H L
L 1 H H L H L
L 1 L L H H L
L 1 H L H H L
L 7T L H H H L
L T H H H H L
L 7T L L L L H
L 17 H L L L H
L 7 L H L L H
L 17 H H L L H
H X L L L L L
Logic Schematic:
(<}
i |' D Q L D Q Q
c > cpa c RO cRra R0
L r
I Y
R >
o
G o
V Y v vV V
=1 = o ] <
(¢} o (] (¢ (¢}
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GSCM21BR

GSCM21BR

April, 1992

Qo —

Q2 —

@ —

Q4 —

Truth Table

e D dddJIT T T T

A A D dJ DI T IITIII I I S D d

A A D I I I T A d AT I T AT 2

Al I T A I T JJITI T T T T

[ e s e S e s e g e O s P e P e s e S e N R |

e -
<]
@ O
S
(7]
e
£
E
3
€
2
8
[}
a
=3 .-
S [
>
s O 3
£
5 o
XY 52
o = &)
s O
2 8 o
£ - (@)
(]
289 -
R-
sgy  ©
- o
=8 -
228 °
o
O® 0
(D ..
c o X
SES o
- 0
2% >
c2®
229
oOuwm

e e e e ek i S S e e e e aa

- d e e e A DDA dd DA DA AT

Logic Schematic:

— O

— €0

—{> 20

—~ 10

— 00

10
T4

R >
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GSCM22BR

GSCM22BR

m CM0S

1.0
Eale Array

Q1 Q2 Q3 Q4

Qo

Description: GSCM22BR is a modulo 22 binary ripple counter, with reset.

Equivalent Gate Count: 37
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM22BRCR;

Truth Table

April, 1992

AIM’[. Semiconductors

<3
> ¥O
o 10
_RTl
o o
L7
> €0
o o
«
o o
I
> ¢0
o 10
ICp—t g
(=] o
L]
A D d DA J AT T I TS > 0
A A A A A T T I I I I I T S dddd = =
T
1@ p—i—g
o
Add I I I I dDd dJIII T A dJIJT T o 2
AdAd I I dd I I dd I I dd I T A JT T dda > 00
4 LIAdIdIJdIAdIJIJIJI 4T S4T ST A
o )
Gl R e R e R e e e e R R R R ek ol SR TR S

R[>

D d A d T

Logic Schematic:
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GSCM23BR

GSCM23BR

April, 1992

Qt —

Q2 —

@ —

Q4 —

Description: GSCM23BR is a modulo 23 binary ripple counter, with reset.

Equivalent Gate Count: 37

Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM23BRCR;

Truth Table

Q1 Q2 Q3 Q4

Qo

dd S A dddddJ T T T ITIITITT

N eded A d D A J T I T I T I A od dd dd

- d d J LT I JJ I JIJITITIITITITIT L JJIJITIT T

-t d I T JJ I T JJ I T JdJIT T JJIT T JdT

4 IJ I J I I Il JdJ I J I JIIJIT 4T JdT dd

R ek e ek ek e ke e ke = R SR T S S S 3

D d D Dl A dddad X

Logic Schematic:

—> O

> €0

10

c

— ¢0

— 10

— 00

R[>
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m CMOS

1.0
Eale Amray

AlM'l. Semiconductors

GSCM24BR

GSCM24BR

April, 1992

Qo —

a1 —

Q2 —

3 —

Q4 —

Description: GSCM24BR is a modulo 24 binary ripple counter, with reset.

Equivalent Gate Count: 37

Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM24BRC R ;

Truth Table

Q1 Q2 Q3 Q4

Qo

- d A J O T T T T

A A Jd A J T ITIIIIII I S

- J T T I T 4 Jdd JITI T T JJJIJTITIT T

4 JITITJJIIJJITIJJITI I LA JIIT JJIT T

- I JIIJ Xl JdIIJIJTITJdJIIJdTT JITI 4T JdJT dT

R ik S e e e e R ke ek ek ek ek v

P B R s s e JRSS (et R Rt R [ R U [ S B R Ul B [ [ S By o

Logic Schematic:

{— O
o 1o
1€ oty
(=] o
L7
— €0
o 10
1€ oot
o o
LT
—{—> ¢O
o 0 71
_Rw||
o o
LT
> L0
o 10
1 4 ——
o o
LT
> 00
o 10
1 et
o o
LT
o [+
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AM

April, 1992

GSCM25BR

GSCM25BR

Qo —

Ql —

Q2 —

. —

Q4 —

|

L]

x O

3

(%]

<

£

2

g

c

=

Q

o

Qo

a

o .-

) b <

] (&) P ] o e TS [ S [ [ R [ [ S N A (R e ol afibe =il i ol afffe e il

= ['ny

o o

0 0 ®

nw W 4444 JJJTIITIITITIITITI A dddddad T

=] [&]

° 17} o

g ¢ Q44 4IIIITJ4ddd I I T4 JdJdJT I 2
<

©

©

283

IR OH~4II44IIJ4J4JIITJ 4TI JI T a4 a4

85y

Y (e}

w%m NI ToTXraraTIraTraTraToaTzoraTaToaa

n 9 o

GMQ

Eo X0

;Io‘nnvmw O e e - — e X

pl

2% >k

W.Wﬁm o of P N T (S U (N T S U T ST QY QU (Y (DU SO (U (U T O IO U B .

o Tgo 2

Quwnmp

Logic Schematic:

—> 0

> €0

> ¢0

> 0

> 00

R[>
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GSCM26BR

GSCM26BR

LnEi'In GCMOS

AIMII. Semiconductors

April, 1992

Qo —

Q2 —

3 —

Q4 —

)

< @

A A dJIJ T I T I T IITIIITIT A

4 A T I T IIIII ddddddd AT T

-t JJ I I I T A4 JdJJdJ T I I T JJdJdJdJITITITIT d

~4 4 I I JJdJ I JJITITd LTI dd T T JdJIT T ddd

-~ I4IJIJ4IJIJIJITIJITIJIXIJIIJdJTJdJT 4T 4

e =
<]
x O
ko
(%]
e
£
=
>
€
=]
o
(8]
()]
a
g .
S o«
>
§ ©O 3
£ [od
s 2
[s2]
88 8
2 @
2 4 3
© <
a5d
1] (e]
D Eq
WWQ o
298 °
o
O®C
m..nm.vmhn.
28e83 o
S8 Ew®
2% -
029 ¢
o
0T
ouwamr

e e e e e e e e e e e e e ek

Al ddd A dd AT

Logic Schematic:

— ¥0
o o
L —
o o
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> €0
o o
[ —
a )
L]
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) 10
o ©
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> 10
o 10
o o
L]
> 00
(<} ]
) o
(—
(8] @
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GSCM27BR

April, 1992

Q H—

Q2 +—

3 —

Q4 —

Hs s

o

B

(73

2

£

3

8

[~

=3

8

<2

Q

o -

N =

P

w o MLLLLLLLLLLLLLLLLHHHHHHHHHHHL

s

8 g S| SRS SR PR ¥ 3. - - 3 - SN R R PP R Y. 3. - S

> [$]

3 @

g 9 5 |ERE RS 5 3 .3 JUPNRNIEE. 3. - 3 JUPERNINE. .- 3 - SRR
<

©

259 -

T s ISR - SEIEE. X JERNE. 5. JUPNE. 5 JNPNE. . NPT, 3. P

&Sy

o (¢

Wnoum STz arzarararazrarazraroaTzaroaTraa

n 9 o

G%Q

EoXe

.mmm.m O e e e & X

pl

—_—c >k

© o 2

ouwnmp

Logic Schematic: On Next Page
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I‘U Ln Q
c > I cRrQ Cjé

R[>

Q0 <3

Q2 <3
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GSCM28BR

GSCM28BR

April, 1992

Qo |—

Qi

Q2 —

o —

Q4 —

Description: GSCM28BR is a modulo 28 binary ripple counter, with reset.

Equivalent Gate Count: 37

Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM28BRC R ;

Truth Table

Q1 Q2 Q3 Q4

Qo

-~ JJ T T T T T T I I IS

- A A A JJ T I TIITITII I A d D JJ IO T T

~dAdJ I T I I T A LS A IJ T T I I I T I T DS

<44 ITXT4 4 IITJJITIJJd I JJdIIT A4 AT JJI T A

- - IITd I J I JdJITITJI JITI JIL JXTJdJITJdTJdJT JdT O

R e e e e k  ak ek mk ek o o T e e e kel ke

e e A ddddd Al ddddddddddda T

Logic Schematic: On Next Page
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LD Q LD Q L‘U—‘O LD Q
c > cRra cRo cRo c o
I i T
R[>
U y, V V V
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GSCM29BR

April, 1992

Qo —

Ql —

Q2 —

a—

Q4 —

- A I T I T T T I I I I T N

—d D J AU I I I I I T I T ddddddJdJIT T I

- dJJ I T I T4 JdJJI I I T A4 JdJdJIIIT A ddIT

<~ JIXI-JJ4JITITJJ4JITITJJITITJJIJITIIT L JIITJIJITIT

4T IIJ I JIJ I I I Jd IS I JII T J T JT 4T 4

ey
@
(2}
N
=
[&]
@
Ol o
o
[72]
e
£
2
@
€
2
8
2
Q
o .-
= 25
g o 3
£ [aef
> 2
N Y 2}
) = o
=) Q
s 0
2 4 3
s X
.swm -
[ i) (e]
2S5y
WWQ o
298 °
o
Gn...wQ
SO X0
8835 o
BE9E®
ﬂaV.T
62 o
29?2
Owmp

i e ke e e e e e

- ed e d e DD dd DD d A d D Al AT

On Next Page

Logic Schematic:
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Y Y Y Y Y
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GSCM30BR

GSCM30BR

April, 1992

Description: GSCM30BR is a modulo 30 binary ripple counter, with reset.

Equivalent Gate Count: 37

Qo —

Ql—

Q2 —

@ —

Q4 —

Bolt Syntax: Q0 Q1 Q2 Q3 Q4 .GSCM30BRC R;

Truth Table

Q1 Q2 Q@3 4

Qo

A D J T I T T T I I I IS

et d A d A JIJ T I ITIIIITIII I I T T

—td JJ I I I I AJJJ T T LT JJJIJTITIITI I Jd A dIT T

-t I T JJ I I JJ I I JJdJITXITJJ I J A I T AJ AT T

~ I JIJIJIJIJIJ I JIIJ I JdXI Jd XX JdJ I dIT 2T JI

(S e e e e R e e e e e e e o S e e ke =Y

oo

DDl dd A d D dd dd ddddTI

On Next Page

Logic Schematic:
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April, 1992 GSCM30BR

Q0 <}
ar <3
<Z
<z

Q2
Q3
Q4
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GSCM31BR

GSCM31BR

April, 1992

Qo —

Q1 —

Q2 —

. —

Q4 —

A A A J DA DI DI T I I T I T ITIIIIIIIIT S

A I JJJ T I I I IIIII A d D dAdJJIT T T T

-t d A I T T T JddJ I I I I JJIJIJITITIIIIJ LI A

44 IIXIA4JIIJJITITJJ I T AT J I T J T T JdJdT

I JIJIJ I IJ I I I IS IS4 I SdII 4TI dJIT AT 3

RC_.I

5

[

4

<

H

]

€

>

[o)

[$]

Q

|

o s

S o

>

g O 3

£

o [+4]

» o 52
= (e}

3 3

o (Y]

e 2 &

]

2859 -

c 2= C [e]

m.mm

(w]

=8= 8

585 8
o

G%Q

€ o Xao

8t 83 o

- O C©

2% >

629

munm

o To

OuWwmp

e ek ke ke e e e e e e e e ek e P

— A D dddddddddddddd dddddddddddddda I

Logic Schematic: On Next Page
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April, 1992 GSCM31BR

c > cRroa cRpo o o c
[ r
b
r >
J) U y y Y
8 <] 3 3 3
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GSCM32BR

GSCM32BR

1.0&1:111 CMOS

I&MMMMN

April, 1992

e =

358838
= o
B
<
@
1723
[
£
E
3
c
2
2
o
@
a. e
a =
= m 4"t U U U U I I ITITITITITIIITITITIIIC
g g
o m
N 9 Gl I I I I ITIIT 4N OO OTTITITIITT
s
=3
3 8 §4 4 I T T T4 I T T T I TTIT 4TI TTT
E 4
©
.$%w S R = o R R . IR, o o G . R, . . . SIS R . JU I .
o 20
85y °
WWQ SIS IR SR S JUE. S S SR SR SR Y. Y. TS, . SR
299

=)
GMMQ
mmﬂm O e e e e e X
Egke
k=t

S =
o oo
Ouwmpe

Logic Schematic: On Next Page
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c=>

GSCM32BR

RN (>

Qo <3

Q1
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AMI seuiconuctors ate Array

April, 1992 GSCMP4
GSCMP4
Description: GSCMP4 is a 4 bit equality comparator. 1%
Equivalent Gate Count: 14 At

— A2
— A3
— BO
— B1
— B2
— B3

Bolt Syntax: Q .GSCMP4 A0 BO A1 B1 A2B2 A3 B3 ;

Logic Schematic:
eI >—
BO

Al
B1

A2
B2

2 >—
B3
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1.0um CMOS
AM seciconducirs ate Aray

April, 1992 GSCMP8

GSCMP8

A0
A1
A2
A3
A4
A5
A6
A7
BO
B1
B2
B3
B4
B5
B6
B7

Description: GSCMP8 is an 8 bit equality comparator.
Equivalent Gate Count: 29
Bolt Syntax: Q .GSCMP8 A0 B0 A1 B1 A2 B2 A3 B3 A4 B4 A5 B5 A6 B6 A7 B7 ;

Logic Schematic:

Lttt

s e
BO

—
A2
B2
e e
B3
e D
B4

e i)
B6

e Do
B7
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]
April, 1992 GSCPG1
GSCPG1
Description: GSCPG1 is a 2 phase clock generator, with positive underlap. —a ar—
Equivalent Gate Count: 7 a

Bolt Syntax: Q QN .GSCPG1 A ;

> P
LDDCDCDQN

A
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April, 1992

Description: GSCPG2 is a 2 phase clock generator, with minimum underlap.

Equivalent Gate Count: 7
Bolt Syntax: Q QN .GSCPG2 A ;
Logic Schematic:

A >0

GSCPG2

GSCPG2

—A

b—

o]+

]

[>o
[>o
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AIM’I.Senﬂeondndors

April, 1992

Description: GSCPG3 is a 2 phase clock generator, with positive underlap.

Equivalent Gate Count: 9
Bolt Syntax: Q QN .GSCPG3 A ;

Logic Schematic:

A

1.0um CMOS
ate Array

GSCPG3

GSCPG3

—A

b—

[o]F +]

>

Lamrs;
5
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ate Array

April, 1992

Description: GSCPG4 is a 2 phase clock generator, with minimum underlap.
Equivalent Gate Count: 9

Bolt Syntax: Q QN .GSCPG4 A ;

Logic Schematic:

GSCPG4

GSCPG4

—1a Q
Q

S e DS

4-111
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April, 1992

Description: GSCUD41 is a 4 bit up/down counter, with reset not.

Equivalent Gate Count: 61

Bolt Syntax: Q0 Q1 Q2 Q3 CON .GSCUD41 C PN TN UP RN ;

Truth Table
RN PN TN UP C Q0 Q1 Q@2 Q3 CON
L X X X X L L L L LH
H H X X X NC NC NC NC NC
H X H X X NC NC NC NC H
H L L H T CuU cu cu cu LH
H L L L T cbh Cb CDb CD LH

NC = No Change
CD = Count Down
CU = Count Up

LH=Q0-Q1-Q2-Q3+TN, if (UP=H)

LH=QON+QIN+Q2N Q3N+ TN, if (UP =L)

Logic Schematic: On Next Page
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AM scoiconuctors

1.0um CMOS
ate Array

April, 1992 GSCUD41
c >
AN >

w > -D

.

KL

a2

Y

U U
vl
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April, 1992 GSCUD42
GSCUD42
Description: GSCUD42 is a 4 bit up/down counter, with reset not. j R
Equivalent Gate Count: 79 i
Bolt Syntax: Q0 Q1 Q2 Q3 CON .GSCUD42 D0 D1 D2D3 LNRN CPN TN UP; d7 | co p—
Truth Table T
RN PN TN UP LN Do DI D2 D3 C @ @ Q@ a3 coN Y rj
L X X X X X X X X X L L L L LH — Do @ —
H H X X H X X X X X NC NC NC NC NC -0 a1
H X H X H X X X X X NC NC NC NC H |22 @
H L L H H X X Xx x 1 cu cu cu cu H & ®
H L L L H X X X X 7 COh Cb Cb CD LH
H X X X L Do D1 D2 D3 X Do D1 D2 D3 LH
NC = No Change
CD = Count Down
CU = Count Up

LH=Q0-Q1+Q2-Q3+TN, if (UP=H)
LH=QON-QIN+Q2N+Q3N - TN, if (UP =L)

Logic Schematic: On Next Page
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]
April, 1992 GSCUD42
C >
moD
Do > D__
Ejj o ] {>v—J—D00
DQ'_—LD@_[F ol
D1 > D__
D |5
D2 > D__
T Eel S hoe
H1c 0
BanpS
o T
— 1| 533 > Q3
_35_\ 1 7
# S ’_"—_'/}v H—cn
—_l—f} > CoN
N
PN
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April, 1992 GSD24GH
GSD24GH
Description: GSD24GH is a 2 to 4 decoder, active high outputs, with active low enable. ;E []
Equivalent Gate Count: 10 0 —
Bolt Syntax: Q0 Q1 Q2 Q3 .GSD24GH S0 S1EN ; — S0 Qt —
Truth Table —i st Q2 —
m S
EN S0 St Q Q1 Q2 @3
L L L H L L L
L H L L H L L
L L H L L H L
L H H L L L H
H X X L L L L

Logic Schematic:

s0 >—p— >0
s1 9| >0

EN > ! Qo
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April, 1992 GSD246L

GSD24GL

:

Description: GSD24GL is a 2 to 4 decoder, active low outputs, with active high enable.

Equivalent Gate Count: 9 0 P—
Bolt Syntax: QON Q1N Q2N Q3N .GSD24GL SO S1E ; —1 S0 ar p—
Truth Table s @ p—
Q3 p—
E S0 &1 QON QIN Q2N Q3N
H L L L H H H
H H L H L H H
H L H H H L H
H H H H H H L
L X X H H H H

Logic Schematic:

= Do

SO So
S1 S1

4

igom

{ coN
{>aoN

QiN
Q3N
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April, 1992

Description: GSD24H is a 2 to 4 decoder, active high outputs.
Equivalent Gate Count: 6
Bolt Syntax: Q0 Q1 Q2 Q3 .GSD24H S0 S1 ;

Truth Table
S0 St Q Q1 Q2 Q3
L L H L L L
H L L H L L
L H L L H L
H H L L L H
Logic Schematic:

S0 D——Doﬂ
s1 > Do

GSD24H
GSD24H
m —
— so al—
— St Q@ —
m —

Qo

) oo
'_—D——D at

Do—Doz
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April, 1992

Description: GSD24L is a 2 to 4 decoder, active low outputs.
Equivalent Gate Count: 6

Bolt Syntax: QON Q1N Q2N Q3N .GSD24L S0 S1 ;

Truth Table

S0 St QON Q1IN Q2N Q3N
L L L H H H
H L H L H H
L H H H L H
H H H H H L

Logic Schematic:

s0 > >0
§1 ] o

GSD24L

GSD24L

—1 S0
— St

P17

8/8I2I8|

QON

QiN

Q2N

Q3N

11
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April, 1992 GSD38GH
GSD38GH
Description: GSD38GH is a 3 to 8 decoder, active high outputs, with active low enable. EE ;
Equivalent Gate Count: 19 Q0 —
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 .GSD38GH S0 S1 S2EN ; Qt —
Truth Table —'so o2
@
EN S0 St s2 Q Q1 Q2 Q3 Q4 Q5 Q6 Q7 s o —
L L L L H L L L L L L L Q5 —
L H L L L H L L L L L L 08 (—
L L H L L L H L L L L L a7 —
L H H L L L L H L L L L
L L L H L L L L H L L L
L H L H L L L L L H L L
L L H H L L L L L L H L
L H H H L L L L L L L H
H X X X L L L L L L L L
Logic Schematic:
0> 1 >
s1 > [ '1>c -
* d
T,
> /,_/v {>a0
7'—/% ot
M a2
’_;_>0———D03

i/v a6
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GSD38H
Description: GSD38H is a 3 to 8 decoder, active high outputs. g:’ —
Equivalent Gate Count: 19 a —
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 .GSD38H S0 S1S2; — S0 @ —
Truth Table —{ st ol
— 82 a5 —
S0 S1 82 QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 o6 —
L L L H L L L L L L L Q7 —
H L L L H L L L L L L
L H L L L H L L L L L
H H L L L L H L L L L
L L H L L L L H L L L
H L H L L L L L H L L
L H H L L L L L L H L
H H H L L L L L L L H
Logic Schematic:
s0 > I >
st > [ %
* d
oo
'_—,E>c at
Do—Doz
%oa
Do
] Qs
4 >o——1>0s
_,r1_>" >o7
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April, 1992 GSD410H
GSD410H
Description: GSD410H is a 4 to 10 decoder, active high outputs. Qo —
Equivalent Gate Count: 24 g; N
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 .GSD410H S0 S1 S2S3; —s0 s —
Truth Table st Qs —
— s2 Qs —
SO S1 82 S8 Q0 Q1 Q2 Q@3 Q4 Q5 Q6 Q7 Q8 Q9 —Jss o6 —
L L L L H L L L L L L L L L @ —
H L L L L H L L L L L L L L Qs -
L H L L L L H L L L L L L L @ —
H H L L L L L H L L L L L L
L L H L L L L L H L L L L L
H L H L L L L L L H L L L L
L H H L L L L L L L H L L L
H H H L L L L L L L L H L L
L L L H L L L L L L L L H L
H L L H L L L L L L L L L H
X H X H L L L L L L L L L L
X X H H L L L L L L L L L L

Logic Schematic:

soE}ID
N

81 O>— [ 1%
> i
%DTD*’— ) > >
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April, 1992 GSD410L
GSD410L

Description: GSD410L is a 4 to 10 decoder, active low outputs. Qo P~
Equivalent Gate Count: 24 % -
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N Q9N .GSD410L S0 S1 S2 —lso @ b—
S3; — 51 Q4 p—
Truth Table — s2 @ p—
—s3 Q6 p—
S0 S1 S2 S3 QON QIN Q2N Q3N Q4N Q5N Q6N Q7N Q8N Q9N Q7 b—
L L L L L H H H H H H H H H a8 b—
H L L L H L H H H H H H H H @® b—

L H L L H H L H H H H H H H

H H L L H H H L H H H H H H

L L H L H H H H L H H H H H

H L H L H H H H H L H H H H

L H H L H H H H H H L H H H

H H H L H H H H H H H L H H

L L L H H H H H H H H H L H

H L L H H H H H H H H H H L

X H X H H H H H H H H H H H

X X H H H H H H H H H H H H

Logic Schematic:
s0 > [
St - [
s2 > [
{ ) > QON

QiIN

Q2N

Q3N

0]

I > Q4N
’_r\r’ > Q5N
i k> > Q6N

?
o
3
z

Q8N

Q9N

g
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Description: GSDM6JH is an active high glitch free decoder for a modulo 6 Johnson counter.

Equivalent Gate Count: 6

Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 .GSDM6JH D0 DON D1 D1N D2 D2N ;

Truth Table
Do D1 D2 HIGH-OUTPUT
L L L Qo
H L L (0}
H H L Q2
H H H Q3
L H H Q4
L L H Qs

Logic Schematic:

<_]DON
<D0
<D1N
~1D1

<_JD2N
D2

Q1

Q2

q

Q4

Q5

) >>—o
S—
S— SN
) >»——
S— S
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GSDM6JH
Do Qo —
—d Do Qi —
— D1 Q2 —
—d D1 Qg —
—1 D2 Q4 —
—4 D2 Qs —
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_
April, 1992 GSDMGJL
GSDMséJL
Description: GSDM6JL is an active low glitch free decoder for a modulo 6 Johnson counter. : Do Qo p—
b
Equivalent Gate Count: 6 R g? % L
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N .GSDMéJL DO DON D1 DIN D2 D2N ; ey @ b—
Truth Table —{ D2 Q4 p—
Do DI D2 LOW-OUTPUT ez =2
L L L QON
H L L Q1N
H H L Q2N
H H H Q3N
L H H Q4N
L L H Q5N
Logic Schematic:
= P-4 P4
[y =} - - A
an [aNa] [aNal
Ay, VAV VAY;

QON

QiN

Q2N

Q3N

Q4N

Q5N

oo
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April, 1992 GSDM8JH
GSDM8JH

Description: GSDM8JH is an active high glitch free decoder for a modulo 8 Johnson counter. —|Dbe Qo =
Equivalent Gate Count: 8 o ol
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 .GSDM8JH Do DON D1 D1N D2 D2N D3 4B ®—
D3N ; — D2 Q4 —
Truth Table —dq D2 os —
— D3 Q6 —
Do D1 D2 D3 HIGH-OUTPUT —d4b3 Q7 —

L L L L Qo

H L L L Q1

H H L L Q2

H H H L Q3

H H H H Q4

L H H H Q5

L L H H Q6

L L L H Q7

Logic Schematic:
s £z 81 g3
Y 0 90 90
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April, 1992 GSDM8JL
GSDM8JL
Description: GSDM8JL is an active low glitch free decoder for a modulo 8 Johnson counter. - Qo P~
Equivalent Gate Count: 8 R g? g_; -
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .GSDM8JL Do DON D1 D1N D2 —do7 @ b—
D2N D3 D3N ; — D2 Q4 p—
Truth Table —4 D2 Q5 p—
— D3 Q6 p—
Do D1 D2 D3 LOW-OUTPUT —d4D3 Q7 b—
L L L L QON
H L L L QiN
H H L L Q2N
H H H L Q3N
H H H H Q4N
L H H H Q5N
L L H H Q6N
L L L H Q7N
Logic Schematic:
% o Z . f o %o
o o o o o a [a =]
00 90 99 09
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April, 1992 GSDM10JH
GSDM10JH

Description: GSDM10JH is an active high glitch free decoder for a modulo 10 Johnson —| Do Qo —
counter. :C g? g; N
Equivalent Gate Count: 10 —do7 @ I
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 .GSDM10JH DO DON D1 DN D2 D2N I o
D3 D3N D4 D4N ; —q D2 Qs —
Truth Table — 03 Q6 [—
—q D3 Q7 —
Do D1 D2 D3 D4 HIGH-OUTPUT — D4 Q8 —
L L L L L Qo —dq D4 Qs —

H L L L L Q1

H H L L L Q2

H H H L L Q3

H H H H L Q4

H H H H H Q5

L H H H H Qe

L L H H H Q7

L L L H H Q8

L L L L H Q9

Logic Schematic:
22 2z &8s 32 %
09 99 9 99 ¢

Qat

a3

T

Q4

Qs

Q7

Al
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April, 1992 GSDM10JL
GSDM10JL

Description: GSDM10JL is an active low glitch free decoder for a modulo 10 Johnson —De Qo P
counter. ™ o
— D1 Q2 p—
Equivalent Gate Count: 10 —do7 @ b—
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N Q9N .GSDM10JL DO DON D2 Q4 b—
D1 D1N D2 D2N D3 D3N D4 D4N ; —4D2 Qs b—
Truth Table —! b3 a6 p—
Do D1 D2 D3 D4 LOW-OUTPUT — D4 Qs p—
L L L L L QON Da Qe p—

H L L L L Q1IN

H H L L L Q2N

H H H L L Q3N

H H H H L Q4N

H H H H H Q5N

L H H H H Q6N

L L H H H Q7N

L L L H H Q8N

L L L L H Q9N

Logic Schematic:
g Zz fa Ez Zzx
(VAVERRVAVERRY) (R ? AR, ?

%‘)
e
=z

%)
Q
[~}
=z
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Description: GSDM12JH is an active high glitch free decoder for a modulo 12 Johnson

l. Semiconductors

counter.

Equivalent Gate Count: 12
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 .GSDM12JH DO DON D1 D1N

D2 D2N D3 D3N D4 D4N DS DSN ;

1.0

CMOS
ate Array

Truth Table
Do D1 D2 D3 D4 D5 HIGH-OUTPUT
L L L L L L Qo
H L L L L L (@]
H H L L L L Q2
H H H L L L Q3
H H H H L L Q4
H H H H H L Q5
H H H H H H Qs
L H H H H H Q7
L L H H H H Qs
L L L H H H Q9
L L L L H H Q10
L L L L L H Qi1
Logic Schematic:
£z Ez By 2z Iz &2
Ve V9 99 99 99 §7

>

D—DO!

D———Doz

D»——Dos

D—Doc

___D—Dos

_D—Doe

D——Do7

D——-Doa

D—Dm

D——Dom
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GSDM12JH
— Do Qo
—q Do Q —
— D1 Q2 —
— D1 Q3 —
— D2 Q4 —
—dq D2 Q5 —
— D3 Q6 —
—q D3 Q7 —
—a D4 @ —
— D5 Q10 —
—dq D5 Qi1 —
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April, 1992 GSDM12JL
GSDM12JL
Description: GSDM12JL is an active low glitch free decoder for a modulo 12 Johnson i @ P
counter. ™ -
— D1 Q2 p—
Equivalent Gate Count: 12 —dor @ b—
Bolt Syntax: Q0N Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N Q9N Q10N Q11N — D2 4 b—
.GSDM12JL DO DON D1 D1N D2 D2N D3 D3N D4 D4N D5 D5N ; —4 D2 a5 p—
Truth Table —i D3 Q6 p—
—d D3 a7 p—
Do Di D2 D3 D4 D5 LOW-OUTPUT —{ Da Q8 p—
L L L L L L QON —d D4 @ p—
H L L L L L Q1N — D5 Q10 p—
H H L L L L Q2N —q D5 Qi1 p—
H H H L L L Q3N
H H H H L L Q4N
H H H H H L QsN
H H H H H H Q6N
L H H H H H Q7N
L L H H H H Q8N
L L L H H H Q9N
L L L L H H Q10N
L L L L L H Q11N
Logic Schematic:
£z Zz Ba Bz Iz Z:2
Yo 9y 9y §¢ 9§ 90
] J—T>on
D——Dom
D——DOZN
D—Dosﬂ
| Q4N
D—DOSN
— et
D——Dom
] )p——ooeN
JD»——-DMN
—[:},—Dotou
__D——DOHN
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April, 1992

Description: GSDM14JH is an active high glitch free decoder for a modulo 14 Johnson

Equivalent Gate Count: 14
Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 .GSDM14JH DO
DON D1 D1N D2 D2N D3 D3N D4 D4N D5 D5N D6 D6N ;

Truth Table
DO D1

counter.

l.Seuﬂoondudon

1.0um GMOS

ate Array

HIGH-OUTPUT

L

H
H
H
H
H
H
H

reFEFEFCF I I IIIIICT

L
L
L
L
L
L
c

rerCITXITITITITITEIC~CCQ

Logic Schematic:

g
g

<JDIN

<JD1

8
Y

<JO2N
<Jp2

<JD3N
<Jp3

FrerCFIIIITIITICCCC8

<JD4N
<JD4

[l = = o = = = ol ol el gl ol

~<JDSN

<JD5

FrITIIIITIIrreCceecg
Irxrxrrzxrcrrreecg

<JDeN
<Jpe

8

Q

R

2

g

o
13

2

YT

Qo
Qi
Q2
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GSDM14JH
GSDM14JH
— Do Q —
—d Do at —
— Dt Q2 —
—daD1 3 —
— D2 Q4 —
—d D2 Qs —
— D3 Q6 —
—4D3 Q7 —
— D4 Q8 (—
—q D4 Q9 —
— D5 Q10 —
—d D5 Qi1 —
— D6 Q12 —
—q D6 Q13 —




1.0um CMOS

AMILsciconsctors ate Aray

—
April, 1992 GSDM14JL
GSDM14JL
Description: GSDM14JL is an active low glitch free decoder for a modulo 14 Johnson Do QP
counter. i bt S o
—{ D1 Q2 p—
Equivalent Gate Count: 14 457 ® b—
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N Q9N Q10N Q11N Q12N B s o b
Q13N .GSDM14JL DO DON D1 D1N D2 D2N D3 D3N D4 D4N D5 D5N D6 —4 D2 a5 b—
Truth Table —qD3 a7 p—
— D4 Q8 p—
Do D1 D2 D3 D4 D5 D6 LOW-OUTPUT —q D4 Q9 p—
L L L L L L L QON —{ D5 Qio p—
H L L L L L L QiN —q D5 Qi1 p—
H H L L L L L Q2N — D6 Qi2 p—
H H H L L L L Q3N —q D6 Qi3 p—
H H H H L L L Q4N
H H H H H L L Q5N
H H H H H H L Q6N
H H H H H H H Q7N
L H H H H H H Q8N
L L H H H H H Q9N
L L L H H H H Q10N
L L L L H H H Q11N
L L L L L H H Q12N
L L L L L L H Q13N
Logic Schematic:
Bz 55 88 Bz %z Bz Es
() YQ 99 90 99 WT 00
o
D——Dom
D——Dozn
D—Do:w
| Q4N
D—DQSN
.| oen
__D—Do7u
o
—O—oom
D——DO‘ION
D——Dmm
D—szn
[ »—ooumn
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April, 1992

Description: GSDM16JH is an active high glitch free decoder for a modulo 16 Johnson

Bolt Syntax: Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12Q13 Q14 Q15
.GSDM16JH D0 DON D1 D1N D2 D2N D3 D3N D4 D4N D5 D5N D6 D6N D7

counter.
Equivalent Gate Count: 16

D7N;
Truth Table
Do DI D2 D3 D4 Ds De D7 HIGH-OUTPUT
L L L L L L L L Qo
H L L L L L L L Qi
H H L L L L L L Q2
H H H L L L L L Q3
H H H H L L L L Q4
H H H H H L L L Q5
H H H H H H L L Q6
H H H H H H H L Q7
H H H H H H H H Q8
L H H H H H H H Q9
L L H H H H H H Q1o
L L L H H H H H Qi1
L L L L H H H H Q12
L L L L L H H H Qi3
L L L L L L H H Qt4
L L L L L L L H Q15
Logic Schematic:
2 2z By %z Ix Zn %2 En
\i‘(’? oy 90 §0 ¢ 00 o7 0

—p =

] >——oa

) a2

) Q3

] >—oa4

T >—o0s

) Q6

] >»——oor

) >—oos8

D—Doa

] >——oato

D——oou

) »——oot2

T >——oot13

] —oan

] »—oois
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GSDM16JH

GSDM16JH

Do Qo (—
Do Ql —
D1 Q2 —
D1 Q3 —
D2 Q4 —
D2 Qs —
D3 Q6 —
D3 Q7 —
D4 Q8 —
D4 Qe —
D5 Q10 (—
D5 a1 —
D6 Q12 —
D6 Q13 —
D7 Q14 —
D7 Q15 —
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AMI sewiconuctors ate Array

R I
April, 1992 GSDM16JL
GSDM16JL
Description: GSDM16JL is an active low glitch free decoder for a modulo 16 Johnson - Qo P~
—q Do at p—
counter.
— D1 Q2 p—
Equivalent Gate Count: 16 _dpr @ b
Bolt Syntax: QON Q1N Q2N Q3N Q4N QSN Q6N Q7N Q8N Q9N Q10N Q11N Q12N —lp2 Q4 b—
Q13N Q14N Q15N .GSDM16JL Do DON D1 D1N D2 D2N D3 D3N D4 D4N —dqD2 @5 p—
D5 D5N D6 D6N D7 D7N ; — D3 Q6 p—
Truth Table —q D3 a7 p—
— D4 Q8 p—
Do Di D2 D3 D4 D5 D6 D7 LOW-OUTPUT —q D4 Q9 p—
L L L L L L L L QON — D5 Qi p—
H L L L L L L L Q1IN —q D5 Qan p—
H H L L L L L L Q2N — D6 Q12 p—
H H H L L L L L Q3N —dq D6 Q13 p—
H H H H L L L L Q4N — D7 Q14 p—
H H H H H L L L Q5N —d4D7 Qis p—
H H H H H H L L QéN
H H H H H H H L Q7N
H H H H H H H H Qs8N
L H H H H H H H Q9N
L L H H H H H H Q10N
L L L H H H H H Q11N
L L L L H H H H Q12N
L L L L L H H H Q13N
L L L L L L H H Q14N
L L L L L L L H Q15N
Logic Schematic:
B2 2z By Bz %x Es 33 B»
vy ¢ vy 90 ¢ 99 99
ﬁD——DOON
{ —oon
—{ oo
D——()O:QN
[ »—ocom
{ —oosN
D——OOGN
{ —oon
i
—{ »—oow
[ Dr——oatn
—{ —oomn
[ —oomn
[ ——ocom
{ »—ocoun
C—{ »—oomn
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April, 1992 GSFA2
GSFA2
Description: GSFA2 is a 2 bit full adder. cl co
Equivalent Gate Count: 14 —{ A0 | |
Bolt Syntax: S0 S1 CO .GSFA2 CI A0 B0 A1 B1 ; —{Bo s
Truth Equation:S0 = Sum of A0, B0, and CI M s
S1 = Sum of A1, B1, and the carry of SO —18¢
CO = Carry of the sum of A1, B1, and the carry of SO
Logic Schematic:
Cl > ¢l | co
AO [>————A
Bo [>— B (s {>Ss0

¢l | coF———{>CO
Al Oo—
B1 [> B | S {851

>
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April, 1992 GSFA4
GSFA4
Description: GSFA4 is a 4 bit binary full adder. This adder is designed to be used in 7] Go pl—
conjunction with a carry look ahead circuit. 1 g: co —
Equivalent Gate Count: 42 al C
Bolt Syntax: S0 S1 S2 S3 CO P .GSFA4 ClI A0 BO G0 A1 B1 G1 A2B2 A3 B3 ; — A0 I so —
Truth Equation:So = Sum of A0, BO, and Cl B0
$1 = Sum of A1, B1, and GO A s
S2 = Sum of A2, B2, and G1 ] i;
S3 = Sum of A3, B3, and the carry of S2 B l S2 —
CO = Carry of the sum of A2, B2, and the carry of S2 —1 A3
P = EXCLUSIVE-OR of A3 and B3 e | ==
Logic Schematic:
Cl O

ne_ ) >

S0
Go > — 1 )D—Dm
e |

Gl > g

A3
) > or
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April, 1992 GSFA16

GSFA16

Description: GSFA16 is a 16 bit full adder. al co

Equivalent Gate Count: 233 —{ a0

Bolt Syntax: S0 S1 S2 $3 S4 S5 S6 S7 S8 $9 S10 $11 $12 13 $14 S15 CO .GSFA16 s |
C1 A0 BO A1 B1 A2 B2 A3 B3 A4 B4 A5 B5 A6 B6 A7 B7 A8 B8 A9 B9 A10 A
B10 A11 B11 A12B12 A13 B13 A14 B14 A15 Bi5; B1

Logic Schematic: - Qi | s2f—

— A3 I
— B3
—1 A4 |
— B4
— A5 I
—B5
—1 A6 '
S0 =
> st A7 |
82 —87
{83 — A8 }
A2 —1 B8
— A9 l
—1 B9

S0 —

S1 —

S3 —

S4 —

S5 —

S6 —

S7 —

S8 —

SO —

Q)

PIRIRER
EERR2Z822[0
L
b
o

$10 —

B10
— A1 I
— B11
— A12 l
— B12
—1 A13 '
— B13
A4 l
B14
A15 l
B15

GSFA4

S11 —

$12 —

S13 [—

S14 —

L1

S15 —

{>S8
—>59
> $10
—{>s1

3

:

{>cCco

{>812
{>s13
814
{>815
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April, 1992 GSFAS2
GSFAS2
Description: GSFAS2 is a 2 bit twoscomplementfulladder[A+B],withsubtractor[A-B].’ : sus | co
Equivalent Gate Count: 30 jc'
Bolt Syntax: S0 S1 CO .GSFAS2 CI A0 B0 A1 B1 SUB; —{ A0 | sof—
Truth Equation:ADD MODE [SUB = 0] — B0
S0 = Sum of A0, B0, and CI — A1 | st |
— B1

S1 = Sum of A1, B1, and the carry of SO
CO = Carry of the sum of A1, B1, and the carry of SO

SUBTRACT MODE [SUB = 1]
S0 = Sum of A0, BON, and CI
S1 = Sum of A1, B1N, and the carry of SO
CO = Carry of the sum of A1, BIN, and the carry of SO

Logic Schematic:

¢l =>— A s
A > ‘D_J—)D—_D

A1 >
1

B1 D——:)D : iD_‘ 7 St

sup [>——
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April, 1992 GSHA1
GSHA1
Description: GSHA1 is a half adder. E °°;|—
Equivalent Gate Count: 5 — A | |
Bolt Syntax: S CO .GSHA1 AB ; —B s
Truth Table
A B s co
L L L L
H L H L
L H H L
H H L H
Logic Schematic:
AC> N\
B > D_/ s
) —>co
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April, 1992

Description: GSL4 is a 4 bit data latch.
Equivalent Gate Count: 13

Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSL4 DO D1 D2 D3 L ;

Logic Schematic:

Do (> D Q {>Qo
—dq6 ap——{>QoN

D1 > D a Q1
6 Qa {>aQiN

D2 > D Q {>Q2
G a {>aQ2N

D3 > b ao———{>Q3
! & ap——{>Q3N
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GSL4

]
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April, 1992

Description: GSL8 is an 8 bit data latch.
Equivalent Gate Count: 25

Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N
.GSL8DOD1D2D3D4D5D6 D7 L ;

1.0um CMOS
ate Array

Logic Schematic:
Do > 0 Q o
& op——{>QoN
D1 > b o a1
& op—{>aQiN
D2 > o o a2
& dp—{> N
D3 > D o a8
& op——{>mN
D4 > D o a4
s p——{> N
D5 > 0 Q a5
6 ap——{>sN
Ds > 0 Q {>a6
& ap——{> N
D7 o— o 0 >a7
& ap——{>anN
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GSL8
m_.
a —
— D1t —
Q1 p—
02—
— D2 & b—
— D3 E_
Q3 p—
—1 D4 el
e
05.—-
— D5 —
Q5 p—
— D6 S
Q6 p—
Q7 —
— D7 a7 b—
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April, 1992

Description: GSM42C is a 4 to 10 decoder.
Equivalent Gate Count: 24

Bolt Syntax: Q0N Q1N Q2N Q3N Q4N Q5N Q6N Q7N Q8N Q39N .GSM42C S0 S1 S2

S3;

Logic Schematic:

4-143

B

GSM420
GSM42C
=]
Q1 p—
Q2 b—
— so ® b—
— st Q4 p—
— s2 Qs p—
—s3 G p—
Q7 p—
a6 b—
3]
E
| C
@O——1 > QoN
SO QIO— Q1IN
220— Q2N
S1 @()7 Q3N
GaO—— Q4N
S2 Q50— Q5N
Q6O— Q6N
Q70— Q7N

QoN
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April, 1992 GSM138C
GSM138C
Description: GSM138C is a gated 3 to 8 line decoder. —9E0
Equivalent Gate Count: 21 B E;
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .GSM138C E2 EON E1N S0 S1 n

S2;

al8lgI2l8lRI2l8]
TYTYT7TT

Logic Schematic:

EoN [ >
EIN ] E
Q00— QoN

so [ >—so | Qip— QiIN

E2 Q2O— Q2N

st [ >———s1 | 80— Q3N

G4O—— Q4N

s2 [ >———s2 | O50— QsN

Q60— Q6N
Q70— Q7N
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April, 1992

1.0um CMOS
ate Array

Equivalent Gate Count: 22

Logic Schematic:

EIN

EON

E2

I
GSM138D
GSM138D
Description: GSM138D is a gated 3 to 8 decoder, with active low outputs. ] g?
—4 E1
—E
Bolt Syntax: QON Q1N Q2N Q3N Q4N Q5N Q6N Q7N .GSM138D E2 EON E1N S0 S1 £ -
S2; QP
Q_1 p—
— so % :
—i st —
Q4 p—
— 82 & b
Q6 p—
Q7 p—
D—{>®—: \
J E
- :
QO——{_> aoN
so [ >——so | Qio— QiN
> I 9?0——‘— Q2N
st[_>——s1 | @@o— Q3N
G40— Q4N
s2 [ >——s2 | @0— Q5N
Q60— Q6N
Q70— Q7N
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April, 1992 GSM150C
GSM150C
Description: GSM150C is a 16 input inverting gated MUX, with active low enable. ] E
Equivalent Gate Count: 36 I s
Bolt Syntax: QN .GSM150C 1011 1213 1415161718 19110 111 112 13 114 115 S0 S1 S2 e
S3EN;
’ —\ S8
C
—10
—n
—r
— B
— 14
—5
— 6
— 1
— 18 Q
— 19
— 1o
— 11
— 12
— 13
Logic Schematic: — 14
—{ 15
g
— J
"> ’
—{D
> ary 1. )
—+—{B a ]
B> F—BD r_ b B Q
g Ey ) e Ll 1 Do
5> | lD_______
$——{D
6> N D ] : s )
7> iy o
wD %D
——B d
o>
$——D
Ho >
o o2
n2 > B $——D
> ] 5D r |
a4 >— la
’_"_ c J
15 O— N [ 1ip
= é& A A
e ZAN
EN >
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April, 1992

Description: GSM151C is an 8 input non-inverting gated MUX, with active low enable.
Equivalent Gate Count: 19
Bolt Syntax: Q QN .GSM151C 1011 1213141516 17 SO S1 S2EN ;

Logic Schematic:

EN

SO
S1
S2

So
S1
S2

AMMAAAA

4-147
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GSM151C
o E
—1 SO
— st
—1 S2
1 [
—0
—n
— 2
— 13 Qr—
— 14 Qp—
—15
—8
—w
Q
QN
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April, 1992 GSM152C
GSM152C
Description: GSM152C is an 8 input inverting MUX. -8
Equivalent Gate Count: 17 i
Bolt Syntax: QN .GSM152C 1011 1213 1415 16 17 S0 S1 52 ; ! r

— 0
—n
— 12
— B

ol
T

— 5
— 6

Logic Schematic:

[>QON

14

ol A

s1>
2>
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April, 1992 GSM153C
GSM153C
Description: GSM153C is a dual 4 input MUX, with active low enables. So
Equivalent Gate Count: 18 St C
Bolt Syntax: Q0 Q1 .GSM153C A0 A1 A2 A3 B0 B1 B2 B3 S0 S1 EANEBN ; —d4 EA
—1 A0
—a | oof
— A2
—{ A3
—d4EB
—{Bo
— B Ql —
—{ B2
Logic Schematic: —as

N ‘—D_Dm
AN A

S1>
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April, 1992 GSM157C
GSM157C
Description: GSM157C is a quad 2 input gated MUX, with active low enable. E
Equivalent Gate Count: 13 SEL
Bolt Syntax: Q0 Q1 Q2 Q3 .GSM157C A0 BO A1 B1 A2B2 A3B3 SELEN ; — A0 ] o l—
—{ Bo
— At
g | atf—
— A2
g l Q2 —
Logic Schematic: % e
ogic Schematic: — g3

Al > ’ A
[ Q

B> e ) e
e— |

A2> A
g

Q3

! Q
B2> 1 :Do—Doz

P ]
A3 > IA

l B
B3> |

b o |

SEL D__Al_

EN>
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April, 1992 GSM158C

GSM158C

E
SEL

Description: GSM158C is a quad 2 input gated inverting MUX, with active low enable.
Equivalent Gate Count: 11

Bolt Syntax: QON Q1N Q2N Q3N .GSM158C A0 BO A1 B1 A2 B2 A3 B3 SELEN; —1 A0 I ®
Bo
— A1 | ar b—
— B1
— A2 | a L
—1 B2
—1 A3 —
Logic Schematic: —l g3 | P
A0 > ]ﬂ
8 d
| QON
BoO > | c
D
L
Al > Ir A
e 9~ QiN
B1 > c
3]
=

A2>

>
[o N

Q2N

B2 >

A3 > , A
B

B3 > | s Q3N
r—LD

EN
SEL >—
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April, 1992 GSM1600
GSM160C
Description: GSM160C is a synchronous 4 bit BCD counter, with reset not [74LS160]. R
Equivalent Gate Count: 58 : | col—
Bolt Syntax: Q0 Q1 Q2 Q3 CO QON Q1N Q2N Q3N .GSM160C D0 D1 D2D3 L CRN P L
T; c
Logic Schematic: L
Qo —
— Do =
PR I
030————.E§—— — D1 arr
NG at p—
T 02 —
RN —
= 18 D2 @ b—
— D3 a8
3 p—

D3—

Q2 4
@NG

g

D2o>—

L.
0y
1

Q1 o
QiN

o1 | | @G:’“

Q0
QNS
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April, 1992 GSM160D

GSM160D

Description: GSM160D is a synchronous 4 bit BCD counter, with reset not [74LS160].
Equivalent Gate Count: 66
Bolt Syntax: Q0 Q1 Q2 Q3 CO.GSM160DDOD1D2D3LNCRNPT;

Logic Schematic:

z C
i A [P e e
? — D1 Qi —
\r>_ ~03 — D2 Q2 —
g —{ D3 3 |—
1la
— 1

-

10

DZD——Iill T

D> Q1
8
pio—— | | < 1H
T > o Q0
2 ]

po>— | | L
C«——[}_—« i ap
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April, 1992

Description: GSM161C is a synchronous 4 bit binary counter, with reset not [74LS161].

Equivalent Gate Count: 55

Bolt Syntax: Q0 Q1 Q2 Q3 CO QON Q1N Q2N Q3N .GSM161CDOD1D2D3LNCP T

RN ;

Logic Schematic:

QNG

a1

L[

%

D_Dco

—<alN

pac—— | |

Q2

NS

L

D2>—

Q1 o

QNG T

%

D1 DTJ

QON &

ﬂj~'

poo— | [ |

co—— |
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GSM161C

GSM161C

[

o ~1 4 w =l

|

l

SR EREEEE.

TTTTTTT
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April, 1992 GSM161D
GSM161D
Description: GSM161D is a synchronous 4 bit binary counter, with reset not [74LS161]. :’ E
Equivalent Gate Count: 61 N ey -
Bolt Syntax: Q0 Q1 Q2 Q3 CO .GSM161D DO D1 D2D3LNCP TRN; —di
—c
Logic Schematic:
? oo w}
— D1 Q1 —
Ba | — 2 Q2 |—
0 — D3 3
RNo>—

DS

.- | Aoy
2o

I
1

DZD——J | L C(t

a1 o
ﬁji:ii
o

D1

:

Q0 o,

T
Do>— l' GC
P

4-155



1.0um GMOS
K. semiconductors ate Array

AM

April, 1992 GSM162C
GSM162C
Description: GSM162C is a synchronous 4 bit BCD counter, with synchronous reset not SR
—P
[74LS162]. i | co —
Equivalent Gate Count: 56 di
Bolt Syntax: Q0 Q1 Q2 Q3 CO QON Q1N Q2N Q3N .GSM162C DO D1 D2 D3 LN SRN C —c
PT; 1 C
] oo Qo —
Logic Schematic: - ﬂ ] — Do @ b—
Q3N o Q1 —
2 . L e
— b2 @
| Q2 p—
_G <SRN s g :
—CF W
D3I— | -
b= e—

o— | L= T

Q1
aiNg

I

Di—

QNG

LT
|
po>— | | T ; .

4-156



1.0um GMOS
AMILsciconducors ate Array

N R
April, 1992 GSM162D
GSM162D
Description: GSM162D is a synchronous 4 bit BCD counter, with synchronous reset not :’ SR
[74LS162]. - | col
Equivalent Gate Count: 62 a1
Bolt Syntax: Q0 Q1 Q2 Q3 CO .GSM162D D0 D1 D2D3LNSRNCPT; —c
. | [
Logic Schematic: —o 0 —
{ o0 D1 Qt —
0 ool
@q — D3 [+

<3 SRN

&
5

<N

DGD—' I: q ::ﬁ
Q2 5 r

DZD—' u— @“C:E

at o

1]

Di— | [ <EG—_:—

Q0 o

T
P

c
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April, 1992 GSM163C
GSM163C
Description: GSM163C is a synchronous 4 bit binary counter, with synchronous reset not ] SR
[74LS163]. ] $ | ol
Equivalent Gate Count: 55 dt
Bolt Syntax: Q0 Q1 Q2 Q3 CO QON Q1N Q2N Q3N .GSM163C D0 D1 D2 D3 LN SRN C —c
PT; | C
Logic Schematic: —oc0 —{po x-
Q3 Q p—
QN G Q1 —
= -
m —
— D2 @ b
T <SRN | 3 —
: L.___I__._ D3 % b
—+ ; <3N
= sl
P pam T

be— | L1 ot

a1
QNS

b1 | [ tor!

Qo
QON

Do— | | L T ; .

4-158




1.0um CMOS
AMI seviconsuctors ate Array

April, 1992 GSM163D
GSM163D
Description: GSM163D is a synchronous 4 bit binary counter, with synchronous reset not j SR
[74LS163]. _ i | o %
Equivalent Gate Count: 62 dT
Bolt Syntax: Q0 Q1 Q2 Q3 CO .GSM163D D0 D1 D2D3LNSRNCPT; —e¢
4
Logic Schematic: — Do Qo —
DD co —{ D1 Ql—
Cr] —{ D2 Q2 —
Mo | —{ D3 @ —
.‘__
J—i <3 SRN
G_ 4 —<alN
D3c— | [ T :ﬁ‘
@25

I

p2>— | | L C(e

Qt o

Dt | = & ]

Q0o
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April, 1992 GSM163F
GSM163F
Description: GSM163F is a synchronous 4 bit binary counter, with synchronous reset not :c fﬁ
[74LS163]. I M
Equivalent Gate Count: 91 i
Bolt Syntax: Q0 Q1 Q2 Q3 CO .GSM163F DOD1 D2D3LNSRNCPT; c
e

—1 DO Qo
— D1 a1 —
— D2 @ —
— D3 3 —

Logic Schematic:

P>

T

co
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April, 1992 GSM169C
GSM169C
Description: GSM169C is a 4 bit binary up/down counter [74LS169]. —|w
Equivalent Gate Count: 66 ] ; | b
Bolt Syntax: Q0 Q1 Q2 Q3 CON .GSM169C D0 D1 D2 D3 LN C PN TN UP ; It co
Logic Schematic: 8 - .
— DO Qo —
[ ) —{ D1 Ql —
— D2 Q2 —
-— D3 e}
A .
D3 | |
<X o{f
@4 D
p2>— | | L ||
d! — (5
o >
G S e e
o o
<JUP
N
po>— | | L
q l:m
co—
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Description: GSM244C is a dual 4 bit internal tri-state buffer, with active low enables.

Equivalent Gate Count: 26 —{ a0 QA0
Bolt Syntax: QA0 QA1 QA2 QA3 QB0 QB1 QB2 QB3 .GSM244C A0 A1 A2 A3 BO B1 B2 — A1 QA1
B3 EANEBN ; — A2 QA2
— A3 QA3
EB
—1 B0 QBo
—{B1 QB1
— B2 QB2
—{B3 QB3
Logic Schematic:

EAN D—D@—

—

po > A>3E>
L

w > A>°—E>
.

A2 [>> A>g(:>
A E

w0

EBN D«D@——

QA0

QA1

QA2

QA3
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April, 1992 GSMAG2
GSMAG2
Description: GSMAG2 is a 2 bit extendable binary magnitude comparator. | ALBI
Equivalent Gate Count: 22 1 :ZBB'I AB |—
Bolt Syntax: AGB AEB ALB .GSMAG2 AGBI AEBI ALBI A1 B1 A0 B0 ; —lao AEB —
Truth Table — a1 AGB |—
AGBI ALBI AEBI A1-Bi1 A0-BO AGB ALB AEB ] :?

H L L X X H L L

L H L X X L H L

L L H A1>B1 X H L L

L L H A1<B1 X L H L

L L H A1=B1 A0>B0O H L L

L L H A1=B1 A0<BO L H L

L L H A1=B1 A0=B0 L L H

Logic Schematic:

<JALBI
<JAEBI
<JAGBI

Bl O>—

Y

ALB
AEB
AGB
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April, 1992

Description: GSMAG2H is a 2 bit binary magnitude comparator.
Equivalent Gate Count: 17

Bolt Syntax: AGB AEB ALB .GSMAG2H A1 B1 A0 B0 ;

Truth Table

A1-B1 A0-BO AGB ALB AEB
A1>B1 X H L L
A1<B1 X L H L
A1=B1  A0>BO H L L
A1=B1  A0<BO L H L
A1=B1  A0=BO L L H

Logic Schematic:

Al
) |
ol

PR .
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—1 A0
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— BO
—1 B1

ALB —
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April, 1992 GSMAG4
GSMAG4
Description: GSMAG4 is a 4 bit expandable binary magnitude comparator. A
Equivalent Gate Count: 44 ] :ZBBII
Bolt Syntax: AGB AEB ALB .GSMAG4 AGBI AEBI ALBI A3 B3 A2 B2 A1 B1 AOBO; —no
Truth Table — A1 ALB —
— A2 AEB [—
AGBlI ALBI AEBI A3-B3 A2-B2 A1-Bi A0-BO AGB ALB AEB _ | A3 AGB —
H L L X X X X H L L —po
L H L X X X X L H L g
L L H A3>B3 X X X H L L I
L L H A3<B3 X X X L H L —gs
L L H A3=B3 A2>B2 X X H L L
L L H A3=B3 A2<B2 X X L H L
L L H A3=B3 A2-=B2 A1>B1 X H L L
L L H A3=B3 A2=B2 A1<Bi X L H L
L L H A3=B3 A2-B2 Ai1=B1 A0>BO H L L
L L H A3=B3 A2=B2 A1=B1 A0<BO L H L
L L H A3=B3 A2=-B2 A1=B1 A0=BO L L H

Logic Schematic:

GSMAG2
ALBI ALBI
AEBI AEBI
AGB! AGBI GSMAG2
ALB ALBI

A2 B: A0 AEB AEBI
A3 Al AGB AGBI
ALB ALB

i e— po [T 0 e A8
B3 B1 At Al AGB AGB
BO BO

Bi Bt
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April, 1992 GSMR41
GSMR41
Description: GSMR41 is a 4 bit register with 2 bit multiplexed inputs. ] SeL
Equivalent Gate Count: 29 —CL C
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSMR41 A0 B0 A1 B1 A2 B2 A3 B3 — A0 Qo —
SELC; —{ B0 @ b—
— A1 Qt —
— B1 Qi p—
— B2 Q2 p—
— A3 3 —
—{B3 @ p—
Logic Schematic:
A0 > ;
Bo > [ = b q —>QoN
|
Al > } —i¢ ap—{>Qo
|
Bl > | < b Q —QiN
I
A2 > F c @ Q1
|
B2 o [ 2 o a Q2N
|
= _
A3 > & A a2
8 o
B3 > [ o Qq {>Q3N
|
= ¢ ap a3
A © o
SEL (>
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April, 1992 GSMR42
GSMR42
Description: GSMR42 is a 4 bit register with 2 bit multiplexed inputs, with reset not. j R
Equivalent Gate Count: 33 ] zEL
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSMR42 A0 BO A1 B1 A2 B2 A3 B3 ] C
SELCRN; — A0 @ —
— BO Qo p—
— A1 at —
—{ Bt Qi p—
— A2 Q—
— B2 @ p—
— A3 @
—B3 @ p—
Logic Schematic:
A0 >
Bo > { QoON
A1 > a0
Bl > {>QiN
A2 > >at
B2 > >aQ2N
A3 > P {>Q2
B3 > {Q3N
{>as3
SEL (> RN [~
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April, 1992 GSMR43
GSMR43
Description: GSMR43 is a 4 bit register with 2 bit multiplexed inputs, with synchronous reset. ] 2;
Equivalent Gate Count: 31 ]
—c
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSMR43 A0 Bo A1 B1 A2 B2 A3 B3 T
SELSRC; — Ao Q —
— 8o Qo p—
— A1 a1 [—
— Bt Qi p—
— A2 Q2 —
—{ B2 Q2 p—
Logic Schematic: —|88 @8 p—
A0 > ; A
B
Bo > | - . o a —{—>QoN
|
0
| c ap
A1 > II » a0
8 Q
D q
81 > : —{>QiIN
A2 > = c a e}
|
2 D Q
B2 > : —=> Q2N
} c a
A3 > a0 a2
B Q
o a
B3 > : ——{—>Q3N
= c a Q3
c———
SR
SEL [ >
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April, 1992 GSMR44
GSMR44
Description: GSMR44 is a 4 bit register with 2 bit multiplexed input, with synchronous reset : SR
and asynchronous reset not. ] :EL
Equivalent Gate Count: 35 e
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N .GSMR44 A0 B0 A1 B1 A2 B2 A3 B3 1 F—
SELSRCRN; ] A0 Qo —
—{ Bo Qo p—
— A1 Q1 —
—i B1 Qi p—
— A2 Q2 —
— B2 Q2 p—
Logic Schematic: — A3 3 —
— B3 3 p—
A D>——————
4
8o > < o § o—{>QoN
c ap—{>Qo0
Al > :
' 1 _!’
Bl > [ = 0 S a—1{>QiN
|
| ¢ ap—{>Qt
A2 > i x —
8 a 2
B2 > l o S o—{>Q2N
|
2 ¢ ap—{>a2
A3 > i A 7
B a _l
B3 > | o $ o—{>Q3N
|
e ¢ ap—{>Q3
SR -
SEL [>—
Cc >
RN >
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April, 1992 GSMR81
GSMR81
Description: GSMR81 is an 8 bit register with 2 bit multiplexed inputs. ] cs;EL
Equivalent Gate Count: 57 .l r
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N — A0 Q —
.GSMR81 A0 BO A1 B1 A2 B2 A3 B3 A4 B4 A5 B5 A6 B6 A7 B7SELC ; —1Bo Q0 p—
— At al —
—{B1 a1 p—
— A2 Q2 —
— B2 Q2 p—
— A3 @ —
—{ B3 @ p—
Logic Schematic: — A4 Qa
—{ B4 Q4 p—
—{ As a5 —
a0 o —{B5 Q5 p—
o icxm — ne 6 —
o= Lo — 86 Q6 p—
. ° o —a7 ar —
l J B7 Q7 p—
81 > EQW
$——D
4 Qa1
a2 >
B2 > E
——D
c Q2
Mo 3
83 > | j:zom
b |
c Q3
M A
i )
- : ° N
e | ¢ o Q4
A5 >
2 [ Q5N
Bs >
o2 c Qs
A6 [>— | ]‘
8 > = . izoeu
! D
- [ Q6
A7 > ] I
87 > ’L"%—\D Ezom
b — |
c Q7
c o
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April, 1992 GSMR82
GSMR82
Description: GSMR82 is a 8 bit register with 2 bit multiplexed inputs, with reset not. j z .
Equivalent Gate Count: 65 | CE
Bolt Syntax: Q0 QON Q1 Q1N Q2 Q2N Q3 Q3N Q4 Q4N Q5 Q5N Q6 Q6N Q7 Q7N ] :
.GSMR82 A0 BO A1 B1 A2 B2 A3 B3 A4 B4 A5 B5 A6 B6 A7 B7 SELCRN; —1 A0 2 —
— Bo Qo p—
— A1 Ql |—
— B1 Qi p—
— A2 Q2 —
— B2 Q2 p—
—1 A3 aa—
— B3 3 p—
Logic Schematic: il py e —
— B4 Q4 p—
— AS Q5 —
A0 > ’ —{Bs5 Q5 p—
B0 > ’ 9 oS QoN —{ne a6 —
! —{B6 6 p—
SANN— c Qo
A > A A @
_:%D 3o i
B >
b ) |
c Qi
2> i
b |
c Q2
A3 > A
! B
B3> | DS Q3N
b |
c Q3
M i
*= ,—’—8D N >
b )~ |
c Q4
As > i
B5 J%D o3 QsN
b ) |
c Qs
A6 > T
86 > | DS QsN
b~ |
c a6
A7 O i
B7 : = DS am
ié A———-—," c a7
SEL
c>
RN >
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April, 1992 GSMX22H
GSMX22H
Description: GSMX22H is a dual 2 bit non-inverting MUX. SEL
Equivalent Gate Count: 6 — A0 | ol
Bolt Syntax: Q0 Q1 .GSMX22H A0 A1 BO B1 SEL ; — A1
Truth Table 1% ] el
—1 B1
SEL ] Q Qi
L l A0 BO
H A1 Bt

Logic Schematic:

o ———=
rnl[ >
s N ,
prEe—— Ly R I
o ———=
Bo[ >
s aN
. :“ {>° {>0 [ >at
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April, 1992 GSMX24H

GSMX24H
SEL

Description: GSMX24H is a quad 2 bit non-inverting MUX.

Equivalent Gate Count: 12 — A0 l |
Bolt Syntax: Q0 Q1 Q2 Q3 .GSMX24H A0 A1 B0 B1 CO C1 DO D1 SEL ; — A1 @
Truth Table % | el
—1 Bt
SEL | Q Q1 Q2 Q3 ° | |-
L ’ A0 Bo CO DO —ct
H A1 Bt C1 Dt % | @l
—D1
Logic Schematic:

Ao [ > . o
SEL [ > : ) DO DO——D Qo

A >

R o
o ——=

Bo [ >
k (>Q'i DO——Dm

i
B1 >

L T
o ———=

co[ >
S e

c1[ >

-
o ———=

ol s E aN
:“ {>c {>O—[>oa

D1 [ >
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April, 1992 GSMX24L

GSMX24L
SEL

Description: GSMX24L is a quad 2 bit inverting MUX.

Equivalent Gate Count: 8 — a0 —
Bolt Syntax: QON Q1N Q2N Q3N .GSMX24L A0 A1 BO B1 CO C1 DO D1 SEL ; —{ A1 le
Truth Table 1o gk
—ps Qt
SEL | QON QIN Q2N Q3N —{co —
L AON BON CON DON o | @
H ‘ AIN BIN CIN DiN — Do | @b
— D1 Qs
Logic Schematic:
l |0 1
a[ > E
ls QN
sEL [ > | DO—I {>¢ > QON
1
At > ] I
—
I [0 Y e——
Bo [ > L_E
ls N _‘ aN
| {>0{ J >¢ > QIN
i P
B1 [ >— | N
| —
o —————
o> ok
s N _l QN
| 1'>O—I {>¢ Q2N
1" P J
ci|_> | N
| I——
o
po[ > E
Is QN
| {><>—I {>¢ > Q3N
| P
D1 > | : R
 —

4-174



1.0um CMOS
AMI seuiconsuctors ate Array

April, 1992 GSMX31H
GSMX31H
Description: GSMX31H is a 3 bit non-inverting MUX. %
Equivalent Gate Count: 7 LS -
Bolt Syntax: Q .GSMX31H I0 11 1250 S1 ; — 10
Truth Table —n | al—
— 2
S0 st
L L 10
H L 1
L H 12
H H 2

Logic Schematic:

s1[>
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April, 1992

Description: GSMX31L is a 3 bit inverting MUX.
Equivalent Gate Count: 6
Bolt Syntax: QN .GSMX31L 10 11 12 S0 S1 ;

«Semiconductors

1.0um CMOS
ate Aray

Truth Table
SO St QN
L L ION
H L N
L H 12N
H H 12N
Logic Schematic:

st[ >

2>

GSMX31L

GSMX31L
—so
—{s1
1 C
—{10
—n |
—{r

ol
T
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Description: GSMX32H is a dual 3 bit non-inverting MUX.
Equivalent Gate Count: 12
Bolt Syntax: Q0 Q1 .GSMX32H A0 A1 A2 BO B1 B2 S0 S1 ;

@™ >

o o

GSMX32H

GSMX32H
—{'s0
—{ st

7 C
—{ a0
—a | e
— A2
—{Bo
—B | o

B2

2 Qo

2 at

Truth Table
S0 S1 Qo Qf
L L A0 BO
H L A1l B1
L H A2 B2
H H A2 B2
Logic Schematic:
I
A0 D———T—A
| B
A > | c
L o f
|
R[> :
L
Bo [ >— ; A
| B
B1 [ > | c
2 l
I
B2 > :
L
SO0
s1[>
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April, 1992 GSMX34H
GSMX34H
Description: GSMX34H is a quad 3 bit non-inverting MUX. : So
Equivalent Gate Count: 22 LS !
Bolt Syntax: Q0 Q1 Q2 Q3 .GSMX34H A0 A1 A2 B0 B1 B2 C0 C1 C2 D0 D1 D2 S0 S1 ; — A0
Truth Table —m |
—1 A2
S0 St Q Q1 Q2 Q3 — B0
L L A0 BO CO Do —im | ap
H L A1l B1 Cc1 D1 —|B2
L H A2 B2 C2 D2 e |
H H A2 B2 C2 D2 g; ez
— DO
—or | a@f
—{ D2
Logic Schematic:
pagei)
. ] D
—io
N
A2 > 1P T
B0 >
B d
B1 ‘
——D —_—
N
N I C an
B> 1> T N
Co >
| B
|
o1 > —‘BDF—_L
s
N Q2
C2 > 1> N
DO >~
L] d
D1 > 1
t—p —
:L 9 >as
N,
D2 > > c
A
iz A
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April, 1992 GSMX41GH
GSMX41GH
Description: GSMX41GH is a 4 bit non-inverting gated MUX, with active low enable. E
Equivalent Gate Count: 9 :?
Bolt Syntax: Q .GSMX41GH 1011 1213 SO S1EN ; C
Truth Table — o
—n | al—
EN So St Q — 12
L L L 10 — 13
L H L I
L L H 12
L H H 13
H X X L
Logic Schematic:
10 D————;— A
= d
N> c
| [0
1 D I
s1[> (S
2 > Tz it
[ L
= c
13> | c
1D
[ -
SO Dé
EN >
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April, 1992 GSMX41H
GSMX41H
Description: GSMX41H is a 4 bit non-inverting MUX. ] so
Equivalent Gate Count: 8 LSt C
Bolt Syntax: Q .GSMX41H 1011 1213 S0 S1; — o
Truth Table —h | o
— 12
S0 Si — 1B
L L (0]
H L I
L H 12
H H 13
Logic Schematic:
10 D———Ir A
I @
"> | C
D |
L A
I B
I g Q
[+
|
D
L
2 [> ; A
| B
13> | [9
| D

: A
S1[ >
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GSMX41L
Description: GSMX41L is a 4 bit inverting MUX. b
Equivalent Gate Count: 8 L =
Bolt Syntax: QN .GSMX41L 10 11 1213 S0 S1 ; —o
Truth Tabl —n _
rut| ble I [ &b
S0 St QN —{n
L L ION
H L HN
L H 12N
H H 13N
Logic Schematic:
[0 ——=
o> | E
S ON
I
n=> |
2> b —=
|S E aN
B> |l“ B
so [ >—

S1>
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April, 1992 GSMX42H
GSMX42H
Description: GSMX42H is a dual 4 bit non-inverting MUX. %0
Equivalent Gate Count: 14 g C
Bolt Syntax: Q0 Q1 .GSMX42H A0 A1 A2 A3 B0 B1 B2 B3 S0 S1 ; —ho
Truth Table i :; | |
so st | @ o s
L L A0 BO —{Bo
H L Al Bl 1% el
L H A2 B2 ] B2
H H A3 B3 8
Logic Schematic:
A0 |:>—-————]— A
B a
|
Al [ > ] Cc
= X
> A |
| B a
| B q I C Qo
A3 [ > | c | 5
| D :
Bo > ; A
= c
B1 [ > | c
2 =
B2 [ > ‘ A | .
[e
| B a | = Q1
B3> c |
| 1D
JL D L

: A
S1[ >
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Description: GSMX44H is a quad 4 bit non-inverting MUX.
Equivalent Gate Count: 26

Bolt Syntax: Q0 Q1 Q2 Q3 .GSMX44H A0 A1 A2 A3 Bo B1 B2 B3 C0 C1 C2 C3 D0 D1

D2D3S0S1;
Truth Table
S [ Q Q1 Q2 a3
L L A0 B0o Co Do
H L A1 B1 C1 D1
L H A2 B2 C2 D2
H H A3 B3 C3 D3

Logic Schematic:

=N
Al > : '

e x
2> i g

= g
3>

|D

}__—_____
B0 >

e |
>

D
B2 > A

g d
83 > '

.—Ho

co > N

] d
c1> '

|D
c2>

i /
car> '

|D

|_.—_.____
Do > ]

B d
D1 > C

+— 1o

D2 > 3

] aq
D3 <

ID

[ —cof— |

$1 >
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GSMX44H
GSMX44H
—1 S0
—1 St
1 [
—1 A0
— Al
B VO I
—1 A3
— Bo
— B1
e | @
—{ B3
—co
— C1 I @ -
— C2
— C3
—1 Do
— D1 I @ —
— D2
— D3
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April, 1992 GSMX51H
GSMX51H
Description: GSMX51H is a 5 bit non-inverting MUX. : :0
Equivalent Gate Count: 12 ] S;
Bolt Syntax: Q .GSMX51H [0 11 1213 14 S0 S1 S2; 9 -
Truth Table — 10
—n
S0 St s2 Q —re | ap
L L L lo — 1B
H L L " 11
L H L 12
H H L 13
L L H 14
H L H 14
L H H 14
H H H 14
Logic Schematic:
o>—"
|
"> :
L
12>
Q
B>
14>
S0 Dé A
S1[>—
S2[>
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April, 1992 GSMX51L
GSMX51L
Description: GSMX51L is a 5 bit inverting MUX. ] so
Equivalent Gate Count: 11 ] :;
Bolt Syntax: QN .GSMX51L 10 11 1213 14 S0 S1 52 ; . C
Truth Table — 0
—n
S0 S1 s2 QN —re | ap
L L L ION — 13
H L L 1IN 14
L H L 12N
H H L I3N
L L H 14N
H L H 14N
L H H 14N
H H H 14N
Logic Schematic:
10 >
[
> :
L
12 > l *
= °
13> | c T
A
= !
e ° QN
4> c
L,

iEe A\ A

S2[>
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Description: GSMX52H is a dual 5 bit non-inverting MUX.
Equivalent Gate Count: 21
Bolt Syntax: Q0 Q1 .GSMX52H A0 A1 A2 A3 A4 BO B1 B2B3 B4 S0S1S2;

Truth Table
S0 S1 82 QO o1
L L L A0 BO
H L L A1 B1
L H L A2 B2
H H L A3 B3
L L H A4 B4
H L H A4 B4
L H H A4 B4
H H H A4 B4

Logic Schematic:

B1 >

B3>

B4 >

-

81>

2>
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GSMX52H

GSMX52H
—1 S0
—{s1
—|s2

1 C
— a0
—{ a1
— R | a
—{ A3
— A¢

BO
—! Bt
—B2 | ar—
— B3
—B4




l.llE.m CMOS

AMILscxiconsuctors ate Array

April, 1992 GSMX54H
GSMX54H
Description: GSMX54H is a quad 5 bit non-inverting MUX. 80
Equivalent Gate Count: 39 ] :‘2
Bolt Syntax: Q0 Q1 Q2 Q3 .GSMX54H A0 A1 A2 A3 A4 B0 B1 B2 B3 B4 CO C1 C2C3 =i rC
C4D0D1D2D3D4S0S1S2; — a0
Truth Table — A1
—iAa | |
S0 S1 S2 Q Q1 Q2 Q3 — A3
L L L A0 Bo Co Do A4
H L L A1 Bi C1 D1 |80
L H L A2 B2 G2 D2 -8
— B2 Ql —
H H L A3 B3 C3 D3 I -
L L H Ad B4 C4 D4 i
H L H Ad B4 C4 D4 —Ico
L H H AL B4 C4 D4 — ¢
H H H A4 B4 C4 D4 —c2 | @l
— C3
— C4
—{po
— D1
—p2 | @
—1 D3
—1 D4

Logic Schematic: On Next Page
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April, 1992 GSMX54H
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April, 1992 GSMX61H
GSMX61H
Description: GSMX61H is a 6 bit non-inverting MUX. -0
Equivalent Gate Count: 13 s
Bolt Syntax: Q .GSMX61H 1011 12131415 S0 S1S2; . r
Truth Table o
—H
S0 S1 s2 Q e ok
L L L (0] — B
H L L I —
L H L 12 s
H H L 13
L L H 14
H L H Is
L H H 14
H H H Is

Logic Schematic:

o O |m »

===

12> L& Is E oN
:%‘;D a [n E > >.
13> | c |
—{D
14 [>— " Ta

‘]%D; Q
15> ' c

Lo

we 2

S1>
S2>
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AMLscniconsuctors ate Amray

April, 1992 GSMX61L

GSMX61L

— So
— St

Description: GSMX61L is a 6 bit inverting MUX.
Equivalent Gate Count: 14

Bolt Syntax: QN .GSMX61L 10 11 1213 1415 S0 S1S2; ‘LS[Z C
Truth Table —o
—h
S0 ST S2 QN e gk
L L L IoN — B Q
H L L N —
L H L 12N s
H H L 13N
L L H 14N
H L H I5N
L H H 14N
H H H 15N
Logic Schematic:
o>
n>—
2>
13>
4>
15 [>—

S0
i A
S2[>—
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GSMX62H
Description: GSMX62H is a dual 6 bit non-inverting MUX. ] So
Equivalent Gate Count: 24 e
Bolt Syntax: Q0 Q1 .GSMX62H A0 A1 A2 A3 A4 A5 B0 B1 B2 B3 B4 B5 S0 S1S2; 9 C
Truth Table — Ao
— A1
S0 S1 82 Qo Q1 — A2 ] -
L L L A0 BO — a3 B
H L L Al Bl A4
L H L A2 B2 g a2
H H L A3 B3 I
L L H A4 B4 i
H L H A5 B5 il at =
L H H A4 B4 —{Bs
H H H A5 B5 —B5
Logic Schematic:

)

Al > |
_
2> llA
)= o
A3[> [
Lo
_
M> A
g d
A5 > I
I o
_
BO>— A
i )
|
B1 > T c
L L2 tn I
B2[> ’I Is QN
] d In ”a
B3> — | Q1
I 1o iR
84>
[N d
B5 > e
o
AN
g A
20>
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Description: GSMX64H is a quad 6 bit non-inverting MUX.
Equivalent Gate Count: 46

Bolt Syntax: Q0 Q1 Q2 Q3 .GSMX64H A0 A1 A2 A3 A4 A5 BO B1 B2 B3 B4 BS CO C1

C2C3C4C5D0D1D2D3 D4 D5S0S18S2;

Truth Table
S0 S1 82 Q Q1 Q@2 a3
L L L A0 Bo Co Do
H L L Al B1 C1 Dt
L H L A2 B2 C2 D2
H H L A3 B3 C3 D3
L L H A4 B4 C4 D4
H L H A5 B5 C5 D5
L H H A4 B4 C4 D4
H H H A5 B5 C5 D5

Logic Schematic: On Next Page
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GSMX64H
GSMX64H
—{s0
— st
—{s2
1 C
— a0
— A1
—{ A2
s |
— a4
—{ s
—{Bo
—!B1
—{B2
i al —
—{ B4
—1{B5
—{co
—lc1
—lc2
—c3 @
—ca
—lcs
—{bo
—i b1
— D2
— D4
— b5




1.0um GMOS
AMIK scxicondoctors ate Aray

April, 1992 GSMXG64H

B R Z
VRRVERY
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CLI__J

—{—>Q0
P ——— —-D
M |
8 d
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—{p
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1s o
B1 >
—{p 0
B2> | Is N
B g n I Ja d
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April, 1992 GSMX71H
GSMX71H
Description: GSMX71H is a 7 bit non-inverting MUX. —s0
Equivalent Gate Count: 17 e
Bolt Syntax: Q .GSMX71H 1011 1213 14 15 16 SO S1 52 ; 3 -
Truth Table —o
— "

SO S1 S2 Q —r

L L L 0 —s | ar—

H L L I —

L H L 12 -s

H H L 13 s

L L H 14

H L H I5

L H H 16

H H H I6
Log ic Schematic:

>

| et |
S
we> A s )
B P B
= : ‘{>°_‘D

:

15> ] I
L =
' D
— |
16> D(r
® A
= A
s2[>
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April, 1992 GSMX71L
GSMX71L
Description: GSMX71L is a 7 bit inverting MUX. %0
Equivalent Gate Count: 16 ] :;
Bolt Syntax: QN .GSMX71L 1011 1213 14 15 16 SO S1 S2; 3 O
Truth Table 10
— N
S0 S1 S2 QN — 12
L L L ION —fs | ap-
H L L N .
L H L I2N -
H H L 13N e
L L H 14N
H L H 15N
L H H 16N
H H H 16N

Logic Schematic:

13> c

>
e : ]
5> | c ||B
o =
b ) |
6> >°

LA

S1 >
S2>
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1.0um GMOS
AMLscicmsuctors ate Array

April, 1992 GSMX72H
GSMX72H
Description: GSMX72H is a dual 7 bit non-inverting MUX. : so
Equivalent Gate Count: 31 e
Bolt Syntax: Q0 Q1 .GSMX72H A0 A1 A2 A3 A4 A5 A6 B0 B1 B2 B3 B4 BS B6 SO S1 1 In
S2; — A0
Truth Table — A1
— A2
S0 S1 82 Q o — A | oof—
L L L A0 BO A4
H L L A1 Bi I
L H L A2 B2 e
H H L A3 B3 g
L L H A4 B4 i
H L H A5 B5 — B3 Q—
L H H A6 B6 —{ B4
H H H A6 B6 —18B5
—1 B6
Logic Schematic:
o D>——
o T D5
2> —
lo d l—-
A3 >
e |
M-
5 —o M
A5 < . =k ) Do
— 0 (B —
~ l L o
A8 > 1>
B0 >
118 d
B > T s 4
R [ o
p—1+——1B. d
co 2T
o
B4 >
Ll d H—%D—De—om
85 > e s (f | 1o
NS ] e
B6 > 1>
no A
22 A
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1.0um CMOS
AM scviconsactors ate Array

April, 1992 GSMX74H
GSMX74H
Description: GSMX74H is a quad 7 bit non-inverting MUX. %0
Equivalent Gate Count: 59 ] :;
Bolt Syntax: Q0 Q1 Q2 Q3 .GSMX74H A0 A1 A2 A3 A4 A5 A6 B0 B1 B2 B3 B4 B5 B6 = r

€0 C1 C2 C3 C4 C5 C6 DO D1 D2 D3 D4 D5 D6 SO S1S2; —] »o
Truth Table A
— A2

S0 S1 S2 Q Qf Q2 a3 —a | o
L L L A0 Bo Co Do A4
H L L Al Bl C1 DI I
L H L A2 B2 C2 D2 =
H H L A3 B3 C3 D3 g
L L H A4 B4 C4 D4 —e2

H L H A5 B5 C5 D5 —iB3 I Qt —
L H H A6 B6 C6 D6 — B4
H H H A6 B6 C6 D6 — 85
—1 B6
— Co
— C1
—1 C2

—lcs Q2 —
— C4
— C5
— Cé
— Do
— b1
— b2

— b3 @
—1 D4
— s
—1 D6

Logic Schematic: On Next Page
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April, 1992 GSMX74H
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GSMX82H
Description: GSMX82H is a dual 8 bit non-inverting MUX. %
Equivalent Gate Count: 40 s
Bolt Syntax: Q0 Q1 .GSMX82H A0 A1 A2 A3 A4 A5 A6 A7 BO B1 B2 B3 B4 B5 B6 B7 S5 C
S0S182; —{ a0
Truth Table — A1
—1 A2
S0 St S2 Q Qt — A3 o —
L L L A0 BO A4
H L L Al Bl s
L H L A2 B2 1
H H L A3 B3 o
L L H A4 B4 g
H L H A5 BS — B2
L H H A6 B6 R g
H H H A7 B7 — B4
—B5
—1 B6
— B7
Logic Schematic:
| | VDD
so[>—2 Q - :o
a! .
| r
s1[>—2 9 A0 0
—~| A1 i
A2 P
{ A3 B |o [>ao0
A ! A4 "
S2 [ >— = A5 5
L =1 A6 3
| A7 4
E
S0
St
s2
p E
BO 0
B1 "
Ba : —at
<] Q
B4 u
B5 5
B6 3
B7 "
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Description: GSMX84H is a quad 8 bit non-inverting MUX.

Equivalent Gate Count: 75

Bolt Syntax: Q0 Q1 Q2 Q3 .GSMX84H A0 A1 A2 A3 A4 A5 A6 A7 B0 B1 B2 B3 B4 B5
B6 B7 COC1 C2C3C4C5C6 C7 D0oD1D2D3D4 D5 D6 D7 S0 S1S2;

Truth Table
S0 81 82 Q Q1 Q2 a3
L L L A0 Bo Co Do
H L L At Bt C1 Dt
L H L A2 B2 C2 D2
H H L A3 B3 C3 D3
L L H AA B4<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>