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INTRODUCTION

THE COMPANY

Innovative Silicon Technology was formed in May 1986 to meet the growing demand
for User Specific Integrated Circuits.

As a member of the SGS-THOMSON Microelectronics Group the company enjoys
the technological back-up and assured silicon foundry facilities of the parent company.

At the same time, a dedicated structure allows the company to meet the needs of a
service-orientated sector, offering customers fast access to the most advanced
processes, technologies and services.

THE PRODUCT

The ISB9000 Series is a high performance Channelless HCMOS Logic Array
intended for general purpose applications. It is manufactured with an oxide isolated
1.5 micron silicon gate process using double level metallization.

Ranging in complexity from approximately 300 to 20000 total equivalent gates,
propagation delays for a 2-input NAND gate plus interconnect are 0.7 nanoseconds.

This series offers high gate utilization while enhancing routability thanks to the
absence of predefined channels for intercell wiring. Instead the architecture allows
active transistor area to merge with interconnection paths giving the user the benefits
of reduced capacitance and larger transistor geometries for increased performance.

Additional information on the ISB9000 Series or other Innovative Silicon Technology
products and services can be obtained from your nearest Sales Office.

TECHNOLOGY
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This page explains how to read the ISB9000 DATABOOK using the model shown on
the facing page.

000

)

The cell names appear on the outside corner of each page to facilitate searching
for a cell.

The cell description appears in the title block.

The logic symbol is given for each cell.

The truth table is shown for each cell.

The propagation delay characteristics for various fanouts (or unit load for output
buffers) are shown so that critical path delays can be estimated.

These values are based on normal conditions and larger fanouts or capacitance
can be extrapolated. Delays are measured at CMOS levels unless otherwise
stated.

The cell usage is shown for implementation in a design.

The input load is expressed in unit loads.

The maximum output load/drive capability is expressed in unit loads for core cells
(arllld the core parts of bidirectional pad cells) and in picofarads (pF) for output
cells.

The coding sequence is given for the Mozart Simulator. The sequence for other
simulators can be derived from this.

4
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1SB9000 SERIES

FD1

D FLIP FLOP 9

FD1 |@

SYMBOL e

n—iD Q
u—>bH CP QN
TRUTH TABLE e
Input Output
D CP Q QN
L g L H
H g H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO 4 FO8
t 3.0 2 } . A
CPto QN PHL 3 33 34 39 4
tPLH 3.2 34 35 3.6 41
Input Load Output Drive
D CP Q QN
1 1 20 20
Gl Coding Sequence | (a,9n:d,cp)
4
INNOVATIVE
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1SB9000 SERIES

AO1 DOUBLE AND2 INTO NOR2 AO1
SYMBOL
TRUTH TABLE
Input Output
A B C D Zz
H H X X L
X X X H L
X X H X L
X L L L H
L X L L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO8
tPHL 1.10 1.39 1.67 1.96 3.1
ABCDtoZ 2
tPLH 2.28 2.87 3.46 4.05 6.42
Input Load Output Drive
A B C D z
1 1 1 1 18
r Coding Sequence | (z;a,b,c,d)
4
INNOVATIVE
Tecmowor
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ISB9000 SERIES

AO2 DOUBLE AND2 INTO NOR2 AO2
SYMBOL
— |
zZ
—
-—
TRUTH TABLE
Input Output
A B C D z
A B C D z
H H X X L
X X H H L
L X L X H
X L L X H
L X X L H
X L X L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO 4 FO8
tPHL 0.93 1.21 1.49 1.77 2.89
AB,CDtoZ 2
tpLH 1.06 1.38 1.70 2.02 3.30
Input Load Output Drive
A B (o] D z
1 1 1 1 18
r Coding Sequence l (z;a,b,c,d)
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ISB9000 SERIES

AO3 OR2 INTO NAND3 AO3
SYMBOL
- }_Z‘
- [
TRUTH TABLE
Input Output
A B (o] D z
H X H H L
X H H H L
L L X X H
X X L X H
X X X L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
tPHL 1.45 1.79 2.13 2.47 3.82
ABCDtoZ 2
tpLH 1.82 2.26 2.69 3.12 4.85
Input Load Output Drive
A B (o] D z
1 1 1 1 18
Coding Sequence | (z;a,b,c,d)
4
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ISB9000 SERIES

AO4 DOUBLE OR2 INTO NAND2 AO4
SYMBOL
A
") O
z
C
) O
TRUTH TABLE
Input Output
A B C D z
A B Cc D z
L L X X H
X X L L H
H X H X L
X H H X L
H X X H L
X H X H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO 3 FO 4 FO 8
t 1. 1.26 1.48 1.69 2.55
AB,C,Dtoz —Hk % 2
tPLH 1.77 2.19 2.60 3.02 4.70
Input Load Output Drive
A B (o] D z
1 1 1 1 18
Coding Sequence | (z;a,b,c,d)
INNOVATIVE
ouwor
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ISBY000 SERIES

2 OF 3 MAJORITY GATE
AOS (INVERTED OUTPUT) AO5
SYMBOL
A
.i‘ : DDL.
C j’
= &
TRUTH TABLE
Input Output
A B Cc Y4
L L X H
L X L H
X L L H
H H X L
H X H L
X H H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
tPHL 1.30 1.55 1.81 2.07 3.10
AB,CtoZ 2
tPLH 1.83 2.25 2.66 3.08 4.76
Input Load Output Drive
A B 4
2 2 2 18
Coding Sequence | (z;a,bc)
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ISB3000 SERIES

AO6 AND2 INTO NOR2 AOG6
SYMBOL
N
.8 |
z
- c
TRUTH TABLE
Input Output
A B C 4
H H X L
X X H L
X L L H
L X L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO8
. . 1.54 . .94
ABCiloZ tPHL 0.98 1.26 5 1.82 2.9 1
PLH 1.50 1.91 2.33 2.74 4.40
Input Load Output Drive
A B C Z
1 1 1 18
Coding Sequence I (z;a,b,c)
INNOVATIVE
huooer
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1ISB9000 SERIES

AO7 OR2 INTO NAND2 AO7
SYMBOL
A
B
[ ]
Z
- C
TRUTH TABLE
Input Output
A B (o3 z
X X H L
X H H L
L L X H
X X L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
t . 1.32 . . .
ABCtoZ PHL 1.06 3 1.58 1.84 2.89 ”
tPLH 1.57 1.99 2.40 2.82 4.50
Input Load Output Drive
A B C z
1 1 1 18
Coding Sequence | (z;a,b,c)
4
INNOVATIVE
THaoor
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1SB9000 SERIES

BTS1 TRISTATE OUTPUT BUFFER (4 mA) BTS1
SYMBOL
EN
A 4
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
! . R . .
AtoZ PHL 8.1 11.9 15.6 17.2 2
tPLH 7.0 11.1 15.1 16.8
Note: Delays for Output are Measured at TTL Level.
Input Load Output Drive
A EN z
1 2 150

Coding Sequence

(z;a,en)

28

INNOVATIVE
TECHNOLOGY




1SB9000 SERIES

BTS14 TRISTATE OUTPUT BUFFER (1 mA) BTS14
SYMBOL
EN
A Z
TRUTH TABLE
Input Output
EN A z
L L
H H
X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85
AtoZ tPHL 13.6 28.6 43.6 5
tPLH 13.4 29.4 455

Note: Delays for Output are Measured at TTL Level.

Input Load Output Drive
A EN z
1 2 50
Coding Sequence I (z;a,en)
e
TECHNOLOGY
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1ISB9000 SERIES

BTS18 TRISTATE OUTPUT BUFFER (2 mA) BTS18
SYMBOL
EN
A

TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85
4 9.8 16.9 23.9
AtoZ i 2
tPLH 9.4 17.5 25.5
Note: Delays for Output are Measured at TTL Level.
Input Load Output Drive
A EN z
1 2 90
Coding Sequence | (z;a,en)
INNOVRTIVE
Hsaoor
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ISB9000 SERIES

BTS2 TRISTATE OUTPUT BUFFER (8 mA) BTS2
SYMBOL
EN
A Z
TRUTH TABLE
Input Output

EN A 4

L L L

L H H

H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
C-15 C-50 C-85 C-100
t . . 8 K
Aoz PHL 8.1 10.0 12.0 12.8 »
tPLH 6.5 8.5 10.6 11.4
Note: Delays for Output are Measured at TTL Level.
Input Load Output Drive
A EN 4
1 2 240
Coding Sequence | (z;a,en)
INNOVATIVE
Twouwor
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ISB9000 SERIES

BTS3 TRISTATE OUTPUT BUFFER (16 mA) BTS3
SYMBOL
EN
A 4
TRUTH TABLE
Input Output

EN A

L L

L H

H X
CHARACTERISTICS P i

ropagation Delay (ns) Cell Usage
C-15 C-50 C-85 C-100
t . . . .
AtoZ PHL 7.5 8.7 9.8 10.3 4
tpLH 8.1 9.1 10.1 10.6
Note: Delays for Output are Measured at TTL Level.
Input Load Output Drive
A EN
2 4
Coding Sequence | (z;a,en)
Fane
TECHNOLOGY
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ISB9000 SERIES

BTS4 TRISTATE INTERNAL BUS DRIVER BTS4
SYMBOL
TRUTH TABLE
Input Output
E A Y4
H L L
H H H
L X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
AEt0Z tPHL 1.4 1.6 1.7 1.8 23 3
tPLH 1.3 1.5 1.6 1.8 24
Input Load Output Drive
A E z
2 2 27
Coding Sequence | (z:a.e)
INNOVATIVE
embuoor
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ISB9000 SERIES

INVERTING TRISTATE
BTSS INTERNAL BUS DRIVER BTSS
SYMBOL
£
A
TRUTH TABLE
Input Output

E A z

H L H

H H L

L X Hi-Z
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO 1 FO 2 FO3 FO4 FO8
Aoz tPHL 2.0 22 23 24 2.8 .
tPLH 2.1 25 27 2.8 3.4
Input Load Output Drive
A E z
1 2 27
Coding Sequence l (z;a,b,¢)
INNOVATIVE
Hemeouor
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER (4 mA
BTS7 (4mA) | BTS?
SYMBOL
. EN
L A \/ A Z |
—l
TRUTH TABLE
Input Output
EN A z
L L
H H
X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 7.9 11.2 14.6 16.0 2
tPLH 6.8 10.4 141 15.6
Note: Delays for Output are Measured at TTL Level.
Input Load Output Drive
A EN z
1 2 150
Coding Sequence I (z;a,en)
4
INNOVATIVE
TGy
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1SB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER
BTS7L WITH LOW POWER OUTPUT (4 mA) BTS7L
SYMBOL
EN
A I/ o e
[ I—
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 7.9 11.2 14.6 16.0 5
tPLH 6.8 10.4 14.1 15.6
Note: Delays for Output are M@asured at TTL Level.
Input Load Output Drive
A EN z
1 2 150
Coding Sequence | (z;a,en)
INNOVATIVE
TEcowor
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7LM LOW POWER OUTPUT & CMOS BTS7LM
NON-INVERTING INPUT (4 mA)

SYMBOL
EN
A 2,
Al
TRUTH TABLE
Input Output

EN A z

L L L

L H H

X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
t 7.9 11.2 14.6 16.0
AtoZ FHL 2
: tpLH 6.8 10.4 14.1 15.6
Note: Delays for Output are Measured at TTL Level. _
FO1 FO2 FO3 FO4 FO8
¢ 3.8 4.2 4.6 5.0 6.5
Zto2Zl PHL

tPLH 3.8 43 4.8 53 7.3

Input Load Max. Output Load

A EN z 4l
1 2 150 pF 3
Coding Sequence l (zi;a,en;z)

4

SILICON
TECHNOLOGY
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7LO LOW POWER OUTPUT & OPEN DRAIN, BTS7LO
(4 mA)
SYMBOL
EN
- A I/ ) A
wl
TRUTH TABLE
Input Output
EN A
L L
L H Hi-Z
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 8.2 11.5 14.9 16.3 3
Note: Delays for Output are Measured at TTL Level.
Input Load Max. Output Load (pF)
A EN
1 1 150
Coding Sequence | (z;a,en)
L
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ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7LS LOW POWER OUTPUT & SCHMITT BTS7LS
NON-INVERTING INPUT (4 mA)
SYMBOL
|z,
TRUTH TABLE
Input Output
EN A z
L L
L H H
X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 79 11.3 14.6 16.0 5
tPLH 6.9 10.5 14.1 15.6
Note: Delays for Output are Measured at TTL Level.
FO1 FO 2 FO3 FO4 FO8
71021 tPHL 2.4 27 29 3.2 45
tPLH 1.8 1.9 2.0 241 2.6
Input Load Max. Output Load
A EN z zl
1 2 150 pF 22
|7 Coding Sequence I (zi;a,en;z)
4
S

TECHNOLOGY




1SB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7LT LOW POWER OUTPUT & TTL BTS7LT
NON-INVERTING INPUT (4 mA)

SYMBOL
EN
A
2y
ZI
TRUTH TABLE
Input Output
EN A z
L L L
L H . H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
t 9.6 13.1 16.5 18.0
Atoz PHL 5
tPLH 8.2 11.9 15.7 17.3
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO8
% 2.4 25 2.7 2.8 4
ZtoZl PHL 3
tPLH 14 1.5 1.5 1.6 1.7
Input Load Max. Output Load
A EN z Zl
1 2 150 pF 37
Coding Sequence | (zi;a,en;z)

4

INNOVATIVE

TECHNOLOGY
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ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7M | " cMOS NON-INVERTING INPUT 4 mA) | BTS7M
SYMBOL
EN
A | Z
YAl
TRUTH TABLE
Input Output
EN A 4
L L L
L H H
X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
. Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 7.9 11.2 14.6 16.0 5
tpLH 6.8 10.4 14.1 15.6
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO8
Z102l tPHL 3.9 4.2 4.6 © 50 6.5
tpLH 3.9 4.4 49 5.4 7.4
Input Load Max. Output Load
A EN z Zl
1 2 150 pF 27
Coding Sequence I (zi;a,en;z)
4
INNOVATIVE
TiGRdoor
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1SB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER
BTS70D WITH OPEN DRAIN (4 mA) BTS70D
SYMBOL
EN
. % o
e
TRUTH TABLE
Input Output
EN Y4
L L
H Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
ENtoZ tPHL 6.4 9.7 13.1 14.5 )

Note: Delays for Output are Measured at TTL Level.

Input Load Max. Output Load (pF)
EN z
1 150
Coding Sequence | (z;en)

4

INNOVATIVE

42

TECHNOLOGY




ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH

BTS70DM OPEN DRAIN & CMOS BTS70DM
NON-INVERTING INPUT (4 mA)
SYMBOL
EN
-
Zl
TRUTH TABLE
Input Output
EN z
L L
H Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
t 6.4 9.7 13.1 14.5
AtoZ i 1
Note: Delays for Output are Measured at TTL Level.
FO1 FO 2 FO3 FO4 FO 8
I{ . X X i X
2102l PHL 3.9 4.2 4.6 5.0 6.5
tPLH 3.9 4.4 4.9 5.4 7.4
Input Load Max. Output Load
EN z Z|
1 150 pF 27
Coding Sequence | (zien;z)
4
INNOVATIVE
H&Roor
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1SB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH

BTS70DS OPEN DRAIN & SCHMITT BTS70DS
NON-INVERTING INPUT (4 mA)

SYMBOL
e
TRUTH TABLE
Input Output
EN 4
L L
H Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
k! 6.5 9.8 13.1 14.6
AtoZ i 3
Note: Delays for Output are Measured at TTL Level.
FO1 FO 2 FO3 FO4 FO 8
1 2. . R . .
71021 PHL 5 2.7 2.9 3.2 45
tpLH 1.8 1.9 2.0 2.1 26
Input Load Max. Output Load
EN z Zl
1 150 pF 22
Coding Sequence | (zien;z)

4

SLICON
TECHNOLOGY
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS70DT OPEN DRAIN & TTL NON-INVERTING BTS70DT
INPUT (4 mA)
SYMBOL
EN
| Z
Zl
TRUTH TABLE
Input Output
EN 4
L L
H Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 8.4 11.7 15.3 16.6 3
Note: Delays for Output are Measured at TTL Level.

FO1 FO 2 FO3 FO4 FO 8
Z10 2l tPHL 2.4 2.5 2.6 2.7 3.4
tpLy 1.4 15 15 16 1.7

Input Load Max. Output Load

EN z Zl
1 150 pF 37
Coding Sequence J (zien;z)

i
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ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7S | SCHMITT NON-INVERTING INPUT (4 ma) | BTS7S

SYMBOL
| 2
TRUTH TABLE
Input Output
EN A z
L L L
L H H
X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
1 7.9 R X X
AtoZ PHL 11.3 14.6 16.0 5
tPLH 6.9 10.5 14.1 15.6
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO8
t 2.5 2.7 2.9 3.1 44
Ztozl PHL
tPLH 1.8 1.9 2.0 21 26
Input Load Max. Output Load
EN A z Al
1 2 150 pF 22
Coding Sequence (zi;a,en;z)

=
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1ISB9000 SERIES

BTS7T TRISTATE BIDIRECTIONAL BUFFER WITH BTS7T
TTL NON-INVERTING INPUT (4 mA)
SYMBOL
EN
A g
Zl
TRUTH TABLE
Input Output
EN A 4
L L
L H H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 9.6 13.1 16.5 18.0 5
tPLH 8.2 11.9 15.7 17.3
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO 4 FO8
t . . . K .
2102l PHL 2.2 2.3 2.3 24 2.7
tPLH 1.6 1.7 1.8 1.8 2.2
Input Load Max. Output Load
A EN 4 Zl
1 2 150 pF 37
Coding Sequence | (zi;a,en;z)
4
INNOVATIVE
Tcmouwor
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1SB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER
BTS7U WITH PULL UP RESISTOR (4 mA) BTS7U
SYMBOL
EN
| A L//// & z
— 1
TRUTH TABLE
Input Output
EN A
L L
L H
H X
* With pull up resistor
CHARACTERISTICS Propagation Delay (ns) Cell U
C-15 C-50 C-85 C-100 el Psage
AtoZ tPHL 7.9 11.2 14.6 16.0 o
tPLH 6.8 10.4 14.1 15.6

Note: Delays for Output are Measured at TTL Level.

Input Load

Max. Output Load (pF)

EN

Coding Sequence

(z;a,en)
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7UM PULL UP RESISTOR & CMOS BTS7UM
NON-INVERTING INPUT (4 mA)
SYMBOL
EN
A 4
4|
TRUTH TABLE
Input Output
EN A r4
L L L
L H H
H X H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 79 11.2 14.6 16.0 5
tPLH 6.8 10.4 14.1 15.6
Note: Delays for Output are Measured at TTL Level.
FO1 FO 2 FO3 FO4 FO8
o tPHL 3.9 4.2 4.6 5.0 6.5
tPLH 3.9 44 4.9 54 7.4
Input Load Max. Output Load
A EN Zz Zl
1 2 150 pF 27

Coding Sequence

(zi;a,en;z)

SILICON
TECHNOLOGY

49



1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7US PULL UP RESISTOR & SCHMITT BTS7US
NON-INVERTING INPUT (4 mA)
SYMBOL
| 2y
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
Aoz tPHL 7.9 11.3 14.6 16.0 5
tPLH 6.9 10.5 14.1 15.6
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO8
71021 tPHL 2.4 2.7 2.9 3.1 45
tpLH 1.8 1.9 2.0 24 26
Input Load Max. Output Load
A EN z Zl
1 2 150 pF 22
Coding Sequence | (zi;a,en;z)
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ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS7UT PULL UP RESISTOR & TTL BTS7UT
NON-INVERTING INPUT (4 mA)
SYMBOL
EN
A Z
Zl
TRUTH TABLE
Input Output
EN A
L L L
L H H
H X H
CHARACTERISTICS Propagation De|ay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 9.5 13.0 16.4 17.9 4
tPLH 8.1 11.8 15.6 17.2
Note: Delays for Output are Measured at TTL Level.
FO1 FO 2 FO3 FO4 FO8
7102l tPHL 2.4 25 2.7 2.8 3.4
tPLH 1.4 1.5 1.5 1.6 1.7
Input Load Max. Output Load
A EN 4 YAl
1 2 150 pF 37
Coding Sequence I (zisa,en;z)
4
TidRooor
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ISB9000 SERIES

TRISTATE BIDIRECTIONAL
BTS78 BUFFER (2 mA) BTS78
SYMBOL
EN
| A I/ € L—Zl
Z
-—_—_—_—
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85
AtoZ tPHL 9.0 15.5 22.0 5
tPLH 8.5 15.7 23.0
Note: Delays for Output are Measured at TTL Level.
Input Load Max. Output Load (pF)
A EN z
1 2 90

Coding Sequence

(z;a,en)
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1ISBY000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS78M | "' cmOS NON-INVERTING INPUT (2 ma) | BTS78M
SYMBOL
EN
A V4
d|
TRUTH TABLE
Input Output
EN A z
L L
H H
X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85
AtoZ tPHL 9.0 155 22.0 >
tpLH 8.5 15.7 23.0
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO8
Z102l tPHL 3.9 4.2 4.6 5.0 6.5
. tPLH 3.9 4.4 4.9 54 7.4
Input Load Max. Output Load
A EN z Ydl
1 2 90 pF 27
li Coding Sequence l (zi;a,en;z)
4
e
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1SB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS78S | SCHMITT NON-INVERTING INPUT (2 ma) | BTS78S
SYMBOL
|z,
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X Hi-Z
CHARACTERISTICS i
Propagation Delay (ns) Cell Usage
C-15 C-50 C-85
AtoZ tPHL 9.1 15.6 221 5
tPLH 8.6 15.8 23.1
Note: Delays for Output are Measured at TTL Level.
FO 1 FO2 FO3 FO4 FO8
Zt0 2l tPHL 24 2.7 29 3.2 45
tpLH 22 1.9 2.0 2.1 26
Input Loading Max. Ouput Loading
A EN A Zl
1 2 90 pF 22
L Coding Sequence ( (zisa,en;z) j
INNOVATIVE
Teetmouwor
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1SB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS78T SCHMITT INPUT (2 mA) BTS78T
SYMBOL
z =
TRUTH TABLE
Input Output
EN A 4
L L L
L H H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85
t . . X
AtoZ PHL 10.7 17.6 24.5 5
tPLH 9.7 17.2 24.7
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO8
t E . X . E
71021 PHL 1.4 1.5 2.7 2.8 3.4
tPLH 1.4 1.5 15 16 1.7
Input Load Max. Ouput Load
A EN z rA]
1 2 90 pF 37
r Coding Sequence | (zi;a,en;z)
4
INNOVATIVE
& oor
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ISB9000 SERIES

BTS8 TRISTATE BIDIRECTIONAL BUFFER (8 mA) BTS8
SYMBOL
EN
A Z
Z
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
|{ A . K .
AloZ PHL 8.0 9.7 11.4 12.2 5
tPLH 6.4 8.2 10.0 10.0
Note: Delays for Output are Measured at TTL Level.
Input Load Max. Ouput Load (pF)
A EN Y4
1 2 240
Coding Sequence l (z;a,en)
INNOWIIVE
TEaoor
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS8D PULL UP DOWN RESISTOR (8 mA) BTS8D
SYMBOL
EN
A Y4
Z
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X L*
* WITH PULL DOWN RESISTOR
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
Aoz tPHL 8.0 9.7 11.4 12.2 ’
tpLH 6.4 8.2 10.0 10.8
Note: Delays for Output are Measured at TTL Level.
Input Load Max. Output Load (pF)
A EN r4
1 2 240
Coding Sequence I (z;a,en)
4
INNOVATIVE
Haoor

57



ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS8DS PULL DOWN RESISTOR & SCHMITT BTS8DS
NON-INVERTING INPUT (8 mA)
SYMBOL
| Z .
TRUTH TABLE
Input Output
EN A Y4
L L L
L H H
H X L
CHARACTERISTICS i
Propagation Delay (ns) Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 8.0 9.7 11.5 12.7 5
tPLH 6.4 8.2 10.1 10.8
Note: Delays for Output are Measured at TTL Level.
FO1 FO 2 FO3 FO 4 FO 8
2102l tPHL 2.5 2.7 2.9 3.2 4.5
tPLH 1.8 1.9 2.0 2.1 2.6
Input Load Max. Output Load
A EN z Zl
1 2 240 pF 22
Coding Sequence | (zi;a,en;z)
S
TECHNOLOGY
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTSSOD OPEN DRAIN (8 mA) BTSBOD
SYMBOL
EN
“ Y4
- |
AR
TRUTH TABLE
Input Output
EN z

L L

H Hi-Z
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
C-30 C-50 C-85 C-100
AtoZ tPHL 6.5 8.2 9.9 10.7 )
Note: Delays for Output are Measured at TTL Level.
Input Load Max. Output Load (pF)
EN z
1 240
Coding Sequence l (z;en)
0/
b
TECHNOLOGY
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ISB9000 SERIES

60

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS80DS| " opEN DRAIN & SCHMITT INPUT (8 mA)  |BTS80DS
SYMBOL
| Z
TRUTH TABLE
Input Output
EN z
L L
H Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100 C-160
X 8.2 10.0 10.7 13.7
AtoZ PHL &3 4
Note: Delays for Output are Measured at TTL Level.
FO 1 FO2 FO3 FO4 FO8
Zt02l tPHL 2.4 2.7 3.0 3.3 45
tPLH 1.8 1.9 2.0 2.1 26
Input Load Max. Output Load
EN z 2l
1 240 pF 22
L Coding Sequence | (zisen;z)
4
INNOVRIIVE
Timouwor




ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS8S | SCHMITT NON-INVERTING INPUT (8 mA) | BTS8S
SYMBOL
| Z
TRUTH TABLE
Input Output
EN A z
L L L
L H H
X Hi-Z
CHARACTERISTICS Propagaﬁon De|ay (ns)
Cell Usage
C-15 C-50 C-85 C-100 C-160
t .0 . . . .
AtoZ PHL 8.0 9.7 11.5 12.2 15.2 5
tpLH 6.4 8.2 10.1 10.8 14.0
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO8
21021 tPHL 24 2.7 3.0 3.3 45
tPLH 1.8 1.9 2.0 2.1 2.6
Input Load Max. Output Load
A EN z zl
1 2 240 pF 22
L Coding Sequence | (zisa,en;z)
4
INNOVATIVE
Ticmouwor
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS8U PULL UP RESISTOR (8 mA) BTS8U
SYMBOL
EN
A |z,
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X H*
* With pull up resistor
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
tPHL 8.0 9.7 114 12.2
AtoZ 2
tPLH 6.4 8.2 10.0 10.8

Note: Delays for Output are Measured at TTL Level.

Input Load Max. Output Load (pF)
A EN z
1 2 240
Coding Sequence Ii (z;a,en)
4
INNOVATIVE
Rouor

62




ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER WITH
BTS8US PULL UP RESISTOR & NON-INVERTING BTS8US
SCHMITT TRIGGER (8 mA)
SYMBOL
| 7 .
TRUTH TABLE
Input Output
EN A Y4
L L L
L H H
H X H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100 C-160
AtoZ tPHL 8.0 9.7 11.5 12.2 15.2 5
tPLH 6.4 8.2 10.1 10.8 14.0
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO 8
I{ . . R . R
Z107l PHL 2.4 27 3.0 3.3 45
tPLH 1.8 1.9 2.0 2.1 2.6
Input Load Max. Output Load
A EN z Zl
1 2 240 pF 22
Coding Sequence I (zi;a,en;z)
4
She
TECHNOLOGY
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ISB9000 SERIES

BTS9 |TRISTATE BIDIRECTIONAL BUFFER (16 mA)| BTS9

SYMBOL
EN
A S
i
TRUTH TABLE
Input Output
EN A z
L L L
L H H
H X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 7.5 8.7 9.8 10.3 4
tPLH 8.1 9.1 10.1 10.6

Note: Delays for Output are Measured at TTL Level.

Input Load Max. Output Load (pF)
A EN z
2 4 240

Coding Sequence

(z;a,en)
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1ISB9000 SERIES

TRISTATE BIDIRECTIONAL BUFFER (16 mA)
BTS9S | WiTH NON-INVERTING SCHMITT TRIGGER | BTS9S

SYMBOL
| Z
TRUTH TABLE
Input Output
EN A z
L L L,
L H H
X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100 C-160
¢ 7.5 8.7 9.8 10.3 12.
AtoZ PHL. 3 5
tPLH 8.1 9.1 10.1 10.6 12.3
Note: Delays for Output are Measured at TTL Level.
FO1 FO2 FO3 FO4 FO8
t 24 25 3.0 33 4.5
Zto2l PHL
tPLH 1.8 1.9 2.0 21 2.6
Input Load Max. Output Load
A EN 4 Y|
2 4 240pF 22

Coding Sequence |

(zi;a,en;z)

4

INNOVATIVE
TECHNOLOGY
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1ISB9000 SERIES

B1 OUTPUT BUFFER (4 mA) B1
SYMBOL
A I > Z
TRUTH TABLE
Input Output
A 4
L L
H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 6.4 9.9 13.4 14.9 0
tPLH 5.2 9.0 12.7 14.3
Input Load Max. Output Load (pF)
A 4
2 150
Coding Sequence | (z;a)
4
INNOVATIVE
Tdmouwor
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ISB9000 SERIES

B1A INVERTING POWER BUFFER B1A
SYMBOL
A | > 4
TRUTH TABLE
Input Output
A 4
L H
H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
t . K X K .
Atz PHL 0.41 0.49 057 0.65 0.98 ;
tPLH 0.64 0.73 0.81 0.90 1.24
Input Load Output Drive
A z
3 37
Coding Sequence (z;3)
4

INNOVATIVE
TECHNOLOGY
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1SB9000 SERIES

B1l NON-INVERTING INTERNAL BUFFER B1l
SYMBOL
: A I > Z -
TRUTH TABLE
Input Output
A z
L L
H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 35 7.5 11.5 13.2 5
tPLH 4.0 8.5 13.0 14.9
Input Load Max. Output Load (pF)
A z
2 12.6
Coding Sequence —I (z;a) —l
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1ISB9000 SERIES

B1OD |OUTPUT BUFFER WITH OPEN DRAIN (4 mA)| B10D
SYMBOL
A
Z
|
TRUTH TABLE
Input Output
A Y4
L L
H Hi-Z
CHARACTERISTICS Propagation Delay (ns) ' Cellu
C-15 C-50 C-85 C-100 el Usage
AtoZ tPHL 6.4 104 141 15.7 0

Note: Delays for Output are Measured at TTL Level.

Input Load Max. Output Load (pF)
A z
1 150
Coding Sequence I (z;a)

4

INNOVATIVE
TECHNOLOGY
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ISB9000 SERIES

B14 OUTPUT BUFFER (1 mA) B14
SYMBOL
A ! > Y4
TRUTH TABLE
Input Output
A z
L L
H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50
AtoZ tPHL 11.4 25.4 2
tPLH 11.1 26.1

Note: Delays for Output are Measured at TTL Level.

Input Load Max. Output Load (pF)
A z
2 50
Coding Sequence | (z;3)
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ISB9000 SERIES

B18 OUTPUT BUFFER (2 mA) B18
SYMBOL
[l> .
TRUTH TABLE
Input Output
A A
L L
H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85
t . X .
AtoZ PHL 7.6 14.3 20.9 5
tPLH 71 14.5 22.0
Note: Delays for Output are Measured at TTL Level.
Input Load Max. Output Load (pF)
A Z
2 90
Coding Sequence | (z;a)
4
INNOVATIVE
Tiemouwor
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1ISB9000 SERIES

B2 OUTPUT BUFFER (8 mA) B2
SYMBOL
A l > 4 .
TRUTH TABLE
Input Output
A z
L L
H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 6.5 8.3 10.1 10.9 0
tPLH 4.7 6.6 8.5 9.4

Note: Delays for Output are Measured at TTL Level.

Input Load Max. Output Load (pF)
A Y4
2 240
Coding Sequence | (z;a,en)

4

INNOVATIVE

72

TECHNOLOGY




1ISB9000 SERIES

B2A INVERTING POWER BUFFER B2A
SYMBOL
A l > 4
TRUTH TABLE
Input Output
A 4
L H
H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
tPHL 0.41 0.45 0.49 0.54 0.70
AtoZ 2
tPLH 0.67 0.71 0.75 0.79 0.96
Input Load Output Drive
A 4
5 114
r Coding Sequence (z;a)

4

TECHNOLOGY
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ISB9000 SERIES

B2l INVERTER INTO 3 PARALLEL INVERTERS B2i
SYMBOL
A {>0_/ 21
" € I
[: 22
TRUTH TABLE
Input Output
A Z1 z2
L H L
H L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO 8
Ato Z1 tPHL 1.4 1.7 2.1 2.4 3.8
tPLH 0.9 1.0 1.1 1.2 1.7 »
711022 tPHL 0.5 0.6 0.7 0.8 1.3
tpLH 0.4 0.4 0.4 0.4 0.6
Input Load Output Drive
A Z1 zZ2
1 20 40
| (z1,22;a)

Coding Sequence
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ISB9000 SERIES

B20D |OUTPUT BUFFER WITH OPEN DRAIN (8 mA)| B20D
SYMBOL
A
Z
|
TRUTH TABLE
Input Output
A z
L L
H Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
AtoZ tPHL 6.6 8.5 10.4 11.2 ;

Note: Delays for Output are Measured at TTL Level.

Input Load Max. Output Load (pF)
A Y4
1 240
Coding Sequence T (z:a)

i




ISB9000 SERIES

B3 OUTPUT BUFFER (16 mA) B3
SYMBOL
- A l > V4 -
TRUTH TABLE
Input Output
A z
L L
H X
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
X . A 4
AtoZ tPHL 6.4 7.2 8 8 0
tPLH 4.4 5.2 5.9 6.2
Input Load Max. Output Load (pF)
A 4
4 240
L Coding Sequence | (z;a)

4

76

SLUCON
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ISB9000 SERIES

B3I 2X INVERTER IN 2X INVERTER B3I
SYMBOL
2t {>0—4 z!
[ 22
TRUTH TABLE
Input Output
A Zl z2
H L H
L L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO2 FO4 FO8 FO 16 FO 32
AtoZ2 tPHL 1.2 1.4 1.7 23 3.6 5
tPLH 1.2 1.4 1.8 2.7 4.4
Note: Delays for Output are Measured at TTL Level.
Input Load Output Drive
A 21 z2
2 36 36
Coding Sequence 1 (z1,22;a)
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1ISBS000 SERIES

OUTPUT BUFFER WITH
B30D OPEN DRAIN (16 mA) B3OD
SYMBOL
A
4
——n
TRUTH TABLE
Input Output
A z
L L
H Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
C-15 C-50 C-85 C-100
Aoz tPHL 6.4 7.2 8.1 8.4 1
Input Load Max. Output Load (pF)
A z
4 240
Coding Sequence | (z;a)
4
INNOVATIVE
ERor

78




1SB9000 SERIES

B4l 4 PARALLEL INVERTERS B4l
SYMBOL
._A_{><>Z..
TRUTH TABLE
Input Output
A Y4
H L
L H
CHARACTERISTICS Propagation Delay ns)
FO1 FO 2 FO3 FO4 FO 8
AtoZ tPHL 0.6 0.7 0.8 0.9 1.35
tpLH 0.5 0.5 0.5 0.6 0.7
Input Load Output Drive
A z
4 61
Coding Sequence I (z;a) J
4
SILICON
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ISB9000 SERIES

B5I 3 PARALLEL INVERTERS B5I
SYMBOL
.A—DOL‘
TRUTH TABLE
Input Output
A z
H L
L H
CHARACTERISTICS Propagation Delay (ns)
FO 1 FO 2 FO3 FO4 FO8
tPHL 0.41 0.49 0.57 0.65 0.98
AtoZ
tPLH 0.64 0.73 0.81 0.90 1.24
Input Load Output Drive
A z
3 47

Coding Sequence

(z;3)
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1ISB9000 SERIES

EO

2 INPUT EXCLUSIVE-OR

EO

SYMBOL
A
Y4
B
TRUTH TABLE
Input Output

A B z

H H L

H L H

L H H

L L L
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO2 FO3 FO4 FO8
t 2.2 2.4 . . §
ABtoZ PHL 23 27 34 2
tpLH 24 26 29 3.1 42
Input Load Output Drive
A B z
2 2 22
4
e
TECHNOLOGY

81




1SB9000 SERIES

EON1 OR2 & NAND2 INTO NAND2 EON1
SYMBOL
Z
.—
-.—
TRUTH TABLE
Input Output
A B C D z
L L X X H
X X H H H
X H X L L
X H L X L
H X X L L
H X L X L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
tpHL 1.36 1.56 1.76 1.96 2.76
AB,CDtoZ 2
tPLH 1.56 1.98 2.39 2.81 4.49
Input Load Output Drive
A B C D z
1 1 1 1 18
Coding Sequence | (z;a,b,c,d)
4
INNOVATIVE
Taouoor
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ISB9000 SERIES

EO1 AND2 & NOR2 INTO NOR2 EO1
SYMBOL
TRUTH TABLE
Input Output
A B Cc D 4
H H X X L
L X M X H
L X X H H
X L H X H
X L X H H
X X L L L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO 4 FO 8
tPHL 1.49 1.68 1.87 2.06 2.84
AB,CDtoZ 2
tpLH 1.50 1.92 2.33 2.75 4.43
Input Load Output Drive
A B [+ D z
1 1 1 1 18
Coding Sequence | (z;a,b,c,d)

4

SILICON
TECHNOLOGY
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ISB9000 SERIES

EO3 3 INPUT EXCLUSIVE-OR EO3
SYMBOL
A .
B z
C
TRUTH TABLE
Input Output
A B C 4
L L L L
L L H H
L H L H
L H H L
H L L H
H L H L
H H L L
H H H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO8
t 5.00 5.20 5.40 5.60 6.30
ABCtoZ PHL 4
tPLH 4.80 5.00 5.20 5.50 6.50
Input Load Output Drive
A B C Y4
2 2 2 22
Coding Sequence | (z;a,b,c)
4
INNOVATIVE
THaor
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1ISB9000 SERIES

EN 2-INPUT EXCLUSIVE-NOR EN
SYMBOL
A
z
B
TRUTH TABLE
Input Output

A B r4

L L H

H L L

L H L

H H H
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO 1 FO 2 FO3 FO4 FO8
ABtoZ tPHL 217 2.35 2.53 2.70 3.42 >
tPLH 237 2.63 2.88 3.14 4.16
Input Load Output Drive

A B z

2 2 22
L Coding Sequence | (z;a,b) J

S
TECHNOLOGY
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ISB9000 SERIES

EN3 3 INPUT EXCLUSIVE-NOR EN3
SYMBOL
A
B A
C
TRUTH TABLE
Input Output
A B C z
L L L H
L L H L
L H L L
L H H H
H L L L
H L H H
H H L H
H H H L
CHARACTERISTICS
Propagation Delay (ns) Cell Usage
FO1 FO 2 FO3 FO4 FO8
t . X X . 7
ABCtoZ PHL 4.2 4.4 4.6 4.8 5 4
tPLH 47 4.9 5.1 5.4 6.3
Input Load Output Drive
A B 4
2 2 2 22
Coding Sequence ’ (z;a,b,c)

4

INNOVATIVE

86
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ISB9000 SERIES

FD1 D FLIP FLOP FD1
SYMBOL
»—j{D Q
=—>CP QN
TRUTH TABLE ,
Input Output
D cpP Q QN
L _ L H
H J H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
CP 1o QN tPHL 3.0 3.2 3.3 34 3.9 4
tPLH 3.2 3.4 3.5 3.6 4.1
Input Load Output Drive
D CP Q QN
1 1 20 20
Coding Sequence (9,qn;d,cp)

4

SLICON
TECHNOLOGY
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1ISB9000 SERIES

FD1S D FLIP FLOP WITH SCAN FD1S
SYMBOL
—D Q=
u—CP
T
u—TE QNp—u
TRUTH TABLE
Input Output
D Tl TE cpP Q QN
L X L I L H
H X L i H L
X L H I L H
X H H g H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO 8
CPto QN tPHL 3.7 3.9 4.1 4.3 5.1 7
tPLH 3.7 3.9 4.1 4.3 5.2
Input Load Output Drive
D Tl TE CP Q QN
1 1 1 2 20 20

Coding Sequence |

(9,9n;d,cp ti,te)

4

SILCON
TECHNOLOGY
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ISB9000 SERIES

FD2 D FLIP FLOP WITH CLEAR FD2
SYMBOL
®—iD Q
»—>CP e QN
TRUTH TABLE
Input Output
D cpP CcD Q QN
L I H L H
H I H H L
X X L L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
CtoQN tpHL 3.4 37 3.9 4.2 5.2 .
tPLH 3.5 3.7 3.9 4.2 5.2
Input Load Output Drive
D CP CcD Q QN
1 1 2 20 20
Coding Sequence l (9.9n;d,cp,cd)
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ISB9000 SERIES

FD2S D FLIP FLOP WITH SCAN & CLEAR FD2S
SYMBOL
®—iD Q
#—CP
— Tl
- N
TE ) Q
TRUTH TABLE
Input Output
D Tl TE CcP cD Q QN
L X L I H L H
H X L i H H L
X L H I H L H
X H H I H H L
X X X X L L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
¢ . . X . .
P10 ON PHL 3.5 3.7 4.0 4.2 5.1 8
tpLH 35 3.7 4.0 4.2 5.1
Input Load Output Drive
D TI TE CP CcD Q QN
1 1 2 1 2 20 20
Coding Sequence I (g,gn;d,ti,te,cp,cd)
4
SR
TECHNOLOGY
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ISB9000 SERIES

D FLIP FLOP WITH CLEAR & ADDED
FD2TS TRISTATE OUTPUT FD2TS
SYMBOL
RD
=—D 7=t l& lu
— Qg
—3CP D
TRUTH TABLE
Input Output
D CP CcD RD z Q
L I H H L L
H I H H H H
X X L H L L
X X L L z L
H g H L Y4 H
L I H L z L
CHARACTERISTICS Propagation De[ay (ns)
Cell Usage
FO 1 FO2 FO3 FO4 FO8
CP to QN tPHL 4.1 4.2 4.4 4.5 5.1 7
tpLH 4.4 47 4.9 5.1 6.0
Input Load Output Drive
D CP CcDh RD Z Q
1 1 2 2 20 20
Coding Sequence (9,9n;d,cp,cd,rd)

SLICON
TECHNOLOGY
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1SB9000 SERIES

FD3 D FLIP FLOP WITH & RESET FD3
SYMBOL
=—{p 50 q|—=
=—>CP o QN
TRUTH TABLE
Input Output

D CP cb SD Q QN

L I H H L H

H I H H H L

X X L H L H

X X H L H L

X X L L H H
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO2 FO3 FO4 FO8
CP to QN tPHL 4.4 4.9 5.5 6.0 8.0 6
tPLH 45 5.0 55 6.0 7.9
Input Load Output Drive
D CP cD SD Q QN
1 1 2 2 20 20
Coding Sequence | (9,9n;d,cp,cd,sd)
4
INNOVATIVE
Tecsmouwer
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ISB9000 SERIES

FD3S D FLIP FLOP WITH SCAN, FD3S
CLEAR & PRESET
SYMBOL
s—Ip S0 ql—m
=—pCP
— 7l
=—TE ~p QN
TRUTH TABLE
Input Output
D T TE CP CcD SD Q QN
L X L N H H L H
H H L I H H H L
X L H I H H L H
X H H I H H H L
X X X X L H L H
X X X X H L H L
X X X X L L H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO8
t 1.3 5.0 5.5 6.9 7.8
CPto QN PHL 10
tPLH 1.3 51 5.5 6.0 7.9
Input Load Output Drive
D TI TE CP CDh SD Q QN
1 1 2 1 2 2 20 20

Coding Sequence I

(9,9n;d,ti,te,cp,cd,sd)

4

TECHNOLOGY
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ISB9000 SERIES

FD4 D FLIP FLOP WITH PRESET FD4
SYMBOL
=—ip D q
—CP QN
TRUTH TABLE
Input Output

D CcP SD Q QN

L I H L H

H I H H L

X X L H L
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO2 FO3 FO4 FO8
t 4.3 47 5.0 5.4 .
CPtoQN PHL 6.9 8
tPLH 4.5 5.0 5.4 5.9 7.7
Input Load Output Drive
D cpP SD Q QN
1 1 2 20 20
Coding Sequence l (9,9n;d,cp,sd)
4
INNOVATIVE
houwor
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ISB9000 SERIES

FD4S D FLIP FLOP WITH SCAN & PRESET FD4S
SYMBOL
—p SO Q =
=—CP
Tl
— TE QN
TRUTH TABLE
Input Output
D Tl TE cP SD Q QN
L X L I H L H
H X L I H H L
X L H I H L H
X H H I H H L
X X X X L L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
¢ . X X . X
CP 1o QN PHL 4.2 46 4.9 5.3 6.8 8
tPLH 4.4 49 5.3 5.8 7.6
Input Load Output Drive
D TI TE CP SD Q QN
1 1 2 1 2 20 20
Coding Sequence | (g,gn;d,ti,te,cp,sd)
4
INNOVATIVE
Tecmeouwor
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ISB9000 SERIES

FJK1 J K FLIP FLOP FJK1
SYMBOL
—J Qf—=
—>CP
K QN
TRUTH TABLE
Input Output
J K CP Q QN
L L I Q QN
L H I L H
H L I H L
H H g QN Q
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
CP o GN tPHL 3.1 3.2 3.3 3.4 3.8 6
tpLH 3.2 3.3 35 3.6 42
Input Load Output Drive
J K CcP Q QN
1 1 1 20 20
Coding Sequence | (g,an;j,k,cp)
4
S
TECHNOLOGY
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ISB9000 SERIES

FJK1S J K FLIP FLOP WITH SCAN FJK1S
SYMBOL
—J Q
—pCP
— K
Tl
a—TE QN
TRUTH TABLE
Input Output
J K TI TE CP Q QN
L L X L I Q QN
L H X L g L H
H L X L g H L
H H X L I Q QN
X X L H I L H
X X H H g H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO2 FO3 FO4 FO8
. . . . .1
CP 1o QN tPHL 37 3.9 4.1 43 5 o
tPLH 3.7 3.9 4.2 4.4 5.2
Input Load Output Drive
J K Tl TE cP Q QN
1 1 1 2 1 20 20
L Coding Sequence l (g,qn;j,k.ti,te,cp,)
INNOVRTIVE
TERoor
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ISB9000 SERIES

FJK2 J KFLIP FLOP WITH CLEAR FJK2
SYMBOL
—iJ Qr—=n
—pCP
[ e N
K D Q
TRUTH TABLE
Input Output
J K CP cb Q QN
X X X L L H
L L a H Q QN
L H g H L H
H L I H H L
H H J H QN Q
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
— tPHL 35 3.8 4.0 43 5.3 6
tPLH 3.6 3.8 4.0 43 5.2
Input Load Output Drive
J K cpP CcD Q QN
1 1 1 2 20 20
Coding Sequence | (a.an;j,k,cp,cd)
4
INNOVRTIVE
HRouwor
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ISB9000 SERIES

FJK2S J K FLIP FLOP WITH SCAN & CLEAR FJK2S
SYMBOL
—J Q—=n
w—>pCP
—iK
-—J Tl
— TE e OND—=
TRUTH TABLE
Input Output
J K TI TE CP CD Q QN
L L X L I H Q QN
L H X L g H L H
H L X L I H H L
H H X L g H QN Q
X X L H a1 H L H
X X H H a1 H H L
X X X X X L L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
1! i . 4. . .
CP o QN PHL 3.5 3.7 0 4.2 5.1 10
tPLH 3.6 3.8 4.0 4.2 5.1
Input Load Output Drive
J K Tl TE CP CcD Q QN
1 1 1 2 1 2 20 20
Coding Sequence I (a,qn;j,k.tite,cp,cd)
4
INNOVATIVE
Tower
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1ISB9000 SERIES

FJK3 J K FLIP FLOP WITH CLEAR & PRESET FJK3
SYMBOL
a1y SO Q
—iCP
— K ) QN
TRUTH TABLE
Input Output
J K CcP CcDb SD Q QN
X X X L H L H
X X X H L H L
X X X L L H H
L L g H H Q QN
L H e H H L H
H L g H H H L
H H I H H QN Q
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO 8
C10aN tPHL 47 5.3 5.8 6.3 8.5 .
tPLH 4.9 5.4 6.0 6.5 8.5
Input Load Output Drive
J K CP CcDh SD Q QN
1 1 1 2 2 20 20

Coding Sequence | (a,qn;j,k,cp,cd,sd)

it
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ISB9000 SERIES

FJK3S J KFLIP FLOP WITH SCAN, FJK3S
CLEAR & PRESET
SYMBOL
J SD ql—a
—>CP
— K
— Tl
»—i TE b QNp—=
TRUTH TABLE
Input Output
J K Tl TE cp cD SD Q QN
L L X L I H H Q QN
L H X L I H H L H
H L X L I H H H L
H H X L I H H QN Q
X X L H I H H L H
X X H H g H H H L
X X X X X L H L H
X X X X X H L H L
X X X X X L L H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO 8
t 3.7 4.2 4.6 4.1 7.0
CtoQN PHL 12
tPLH 3.8 43 4.7 52 74
Input Load Output Drive
J K TI TE cpP cb Sb Q QN
1 1 2 1 2 2 20 20
Coding Sequence | (g,qn;jk,tite,cp,cd,sd) J
4
il

TECHNOLOGY



ISB9000 SERIES

INPUT PAD WITH BUFFER
IBUF FOR CMOS INPUT IBUF
SYMBOL
-t [>_z.

TRUTH TABLE
z
H
L

CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO 2 FO3 FO4 FO8
Aoz tPHL 5.1 5.7 6.1 6.5 8.0 o
tPLH 4.1 4.6 5.1 5.6 7.6
Input Load Output Drive
A z
7 69
Coding Sequence | (z;a)
4
INNOWRIIVE
Reraoor
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ISB9000 SERIES

INPUT PAD WITH PULL DOWN RESISTOR,
IBUFD BUFFER FOR CMOS INPUT IBUFD
SYMBOL
A l > Z
TRUTH TABLE
A z
H H
L L
Hi-Z L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO 4 FO8
AtoZ tPHL 5.4 5.8 6.2 6.6 8.0 0
tpLH 42 47 5.2 5.7 7.7
Input Load Output Drive
A z
7 69
r Coding Sequence | (z;a)
/ INNOVATIVE
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ISB9000 SERIES

IBUFI | BUFFER FOR CMOS BIDIRECTIONAL INPUT|  |BUFI

SYMBOL
A I > 2
TRUTH TABLE
A z
H H
L L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
AtoZ tPHL 14 1.6 1.7 1.9 2.6 >
tPLH 1.5 1.7 1.9 2.1 3.2
Input Load Output Drive
A Y4
2 31
Coding Sequence | (z;a)
4
INNOVATIVE
TRL0oY
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ISB9000 SERIES

INVERTING INPUT PAD WITH BUFFER FOR
IBUFN AR AL IBUFN
SYMBOL
-t —-{>o—z—-

TRUTH TABLE

A z

H L

L H
CHARACTERISTICS Propagation Delay (ns) B

Cell Usage
FO1 FO2 FO3 FO4 FO8
AtoZ tPHL 1.1 1.2 1.3 15 1.6 0
tPLH 0.8 0.9 1.0 1.0 1.3
Input Load Output Drive

A z

6 31
|7 Coding Sequence ] (z;a)

4
INNOVATIVE
TRouwor
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ISB9000 SERIES

INPUT PAD WITH PULL UP RESISTOR,
IBUFU BUFFER FOR CMOS INPUT IBUFU
SYMBOL
—
TRUTH TABLE
A z
H H
L L
Hi-Z H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO8
AtoZ tPHL 1.7 1.7 1.8 1.8 2.0 6
tPLH 1.0 1.0 1.1 1.6 1.3
Input Load Output Drive
A z
6 31
Coding Sequence (z;a)
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ISB9000 SERIES

ICK1 INVERTING CLOCK DRIVER ICK1

SYMBOL

A l >C Z.

TRUTH TABLE
A
H L
L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO4 FO8 FO 16 FO 32 FO 64
t R K . . .
Aoz PHL 7.3 7.4 7.6 7.9 8.7 )
tpLH 8.3 8.4 8.6 9.0 9.9
Input Load Output Drive
A 4
7 114
Coding Sequence | (z;a)

4

INOATIVE
TECHNOLOGY
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ISB9000 SERIES

ICK2 INVERTING CLOCK DRIVER ICK2
SYMBOL
-] —{>o—z<
TRUTH TABLE
A z
H L
L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO4 FO 8 FO 16 FO 32 FO 64
AtoZ tPHL 10.3 10.4 10.5 10.7 11.0.2,
tPLH 10.7 10.7 10.8 11.0 11.5
Input Load Output Drive
A z
7 114
Coding Sequence | (z;a)
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INPAD INPUT PAD INPAD
SYMBOL
._-A_ _._/\/\,__Z_.

TRUTH TABLE

A Y4

H H

L L
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO4 FO8 FO 16 FO 32 FO 64
AtoZ tPHL 0.3 0.5 1.0 1.9 3.8 o
tPLH 0.3 0.5 1.0 19 3.8
Input Load Output Drive
A r4
5 76
Coding Sequence L (z;2)

4

TNNOVATIVE

TECHNOLOGY
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ISB9000 SERIES

v INVERTER v
SYMBOL
A | > Y4
TRUTH TABLE
Input Output

A z

H L

L H
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO4 FO 8 FO 16 FO 32 FO 64
t 1. 2. 4.2 7. .
AtoZ PHL 3 3 9 15.5 ]
tPLH 1.6 26 4.6 8.6 16.6
Input Load Output Drive
A z
1 22
Coding Sequence I (z;a)
4
INNOVATIVE
TEehoer
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ISB9000 SERIES

IVA POWER INVERTER IVA
SYMBOL
A l > Z
TRUTH TABLE
Input Output

A 4

H L

L H
CHARACTERISTICS Propagaﬁon Delay (ns)

Cell Usage
FO4 FO8 FO 16 FO 32 FO 64
t K . R . .
Aoz PHL 0.8 1.3 2.3 4.2 8.1 .
tpLH 1.1 1.6 2.6 4.5 8.6
Input Load Output Drive
A 4
2 22
Coding Sequence | (z;a)
4
INNOVATIVE
TiRouoor
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ISB9000 SERIES

IVD 2 SINGLE INVERTERS IVD
SYMBOL
A > - Y
8 > Y4
TRUTH TABLE
Input Output
AorB ZorY
H L
L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO2 FO3 FO4 FO8
AtoZ tPHL 0.7 0.9 1.1 1.3 2.0 ;
tpLH 1.0 1.2 1.4 1.6 25
Input Load Output Drive
A B Y z
1 1 22 22
Coding Sequence | (y,z;a,b)
4
INNOVATIVE
Haoor
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ISB9000 SERIES

IVDA INVERTER INTO INVERTER IVDA
SYMBOL
| © Y i
| > . Z
TRUTH TABLE
Input Output

A 4

H L H

L L
CHARACTERISTICS Propagation Delay (ns) Cell U

FO4 FOs8 FO 16 FO32 FO 64 el Usage
t . . . . .
AtoZ PHL 2.1 24 2.8 3.1 45 1
tPLH 15 1.6 1.7 1.8 2.2
Input Load Output Drive

A Y z

2 21 22
li Coding Sequence | (y,z;a) l

4
INNOVATIVE
TER06r
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ISB9000 SERIES

IVP POWER INVERTER (2X) IVP
SYMBOL
A I > 4
TRUTH TABLE
Input Output

A Y4

H L

L H
CHARACTERISTICS i

Propagation Delay (ns) Cell Usage
FO4 FO8 FO 16 FO 32 FO 64
AtoZ tPHL 0.8 1.3 2.3 42 8.1 ;
tPLH 1.1 1.6 2.6 4.6 8.6
Input Load Output Drive
A r4
2 31
Coding Sequence | (z;a)

114
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1ISB9000 SERIES

LD1 D TRANSPARENT LATCH WITH LD1
HIGH ENABLE
SYMBOL .
—D Q
=G QN
TRUTH TABLE
Input Output

D G Q QN

L H L H

H H H L

X L Q QN
CHARACTERISTICS Propagation Delay (ns) Cell U

FO1 FO 2 FO3 FO4 FO 8 el sage
i . . . R .
G0N PHL 2.6 2.9 3.1 3.3 4.2 .
tPLH 2.4 2.6 2.9 3.1 4.0
Input Load Output Drive
D G Q QN
1 1 20 20
Coding Sequence (q,9n.d,g) |
4
INNOVATIVE
Ticmouwor
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ISB9000 SERIES

LD2 D TRANSPARENT LATCH WITH LD2
LOW ENABLE
SYMBOL
®—iD Q
—qGN QN
TRUTH TABLE
Input Output
D GN Q QN
L L L H
H L H L
X H Q QN
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
BN 1o ON tPHL 26 2.8 3.1 3.3 4.2 s
tpLH 2.4 2.6 28 3.1 4.0
Input Load Output Drive
D GN Q QN
1 1 20 20
Coding Sequence I (g.an;d.gn)
INNOVATIVE
Teeraio0r
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1ISB9000 SERIES

D TRANSPARENT LATCH WITH
LD3 HIGH ENABLE AND CLEAR LD3
SYMBOL
w—D Q|l—=n
n—{G (f QNO—=&

TRUTH TABLE
Input Output
D G CcDh Q QN
L H H L
H H H H L
X L H Q QN
X X L L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
t 2.6 2.8 3.1 3.3 4.2
GtoQN FHL 4
tPLH 24 2.6 29 3.1 4.0
Input Load Output Drive
D G CD Q QN
1 2 1 20 20
Coding Sequence | (9,9n;d,g,cd)

it
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ISB9000 SERIES

LD4 D TRANSPARENT LATCH WITH LD4
LOW ENABLE AND CLEAR DIRECT
SYMBOL
D Q
=— GN N
CID Q
TRUTH TABLE
Input Output
D GN CcD Q QN
L L H L H
H L H H L
X X L L H
X H H Q QN
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
GN 1o ON tPHL 2.6 2.8 3.1 3.3 42 4
tPLH 24 26 29 3.1 4.0
Input Load Output Drive
D GN CD Q QN
1 2 1 20 20
Coding Sequence | (9,qn;d,gn.cd)
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1ISB9000 SERIES

LSR1 SR LATCH WITH SEPARATE LSR1
GATED INPUTS
SYMBOL
—d S1 b
—(Qq S2 Q —n
g
R QND—n
—q R2
RD
TRUTH TABLE
Input Output
S$1,S2 R1,R2 SD RD Q QN
X X L H H L
X X H L L H
X X L L H H
H H H H Q QN
H L H H L H
L H H H H L
L L H H . H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
t . X . X X
Co2t0Q PHL 4.1 4.8 5.6 6.4 9.5 4
tPLH 2.3 2.7 3.1 3.6 5.3
Input Load Output Drive
S1 S2 SD R1 R2 RD Q QN
1 1 1 1 1 1 17 17
Coding Sequence | (@,an;s1,52,5d,r1,r2,rd)
4
INNOVATIVE
TetRR0Gr
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ISB9000 SERIES

LSR2 SR LATCH WITH COMMON LSR2
GATED INPUTS
SYMBOL
SO
g
Q—=
8
QND—u
—(Q
RD
TRUTH TABLE
Input Output
S R G SD RD Q QN
X X X L H H L
X X X H L L H
X X X L L H H
X X H H H Q QN
H H L H H Q QN
H L L H H L H
L H L H H H L
L L L H H H H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO 8
C3to Q2N tPHL 4.1 4.8 5.6 6.4 9.5 4
tPLH 23 27 3.1 36 5.3
Input Load Output Drive
S R G SD RD Q QN
1 1 1 1 1 17 17
Coding Sequence | (a,an;s,r,g,sd,rd)
tegee
TECHNOLOGY
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1ISB9000 SERIES

LS1 SR LATCH WITH COMMON LS1
GATED INPUTS
SYMBOL
1 D1 Qr—=a
—1C1
—iD2
—iC2 aNO—m
TRUTH TABLE
Input Output
D1 C1 D2 C2 Q QN
X L X L Q QN
H H X L H L
L H X L L H
X L H H H L
X L L H L H
L H L H L H
X H H H H L
H H X H H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
C210Q tPHL 3.8 4.2 4.5 4.9 6.4 6
tPLH 3.8 4.0 4.3 4.5 5.6
Input Load Output Drive
D1 C1 D2 c2 Q QN
1 2 1 2 18 18

Coding Sequence

(q,9n;d1,c1,d2,c2)
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ISB9000 SERIES

LS?2 SR LATCH WITH COMMON LS2
GATED INPUTS
SYMBOL
— D1 Ql—=n
—iC1
IND—a
—j 02 ¢
Q2—n
—icp 6
1 C3 Q2N
TRUTH TABLE
Input Output
D1 C1 D2 Cc2 C3 Q1 Q1N Q2 Q2N
X X X X L — — Q2 Q2N
X X X X H — — Q1 QIN
X L X L X Q1IN Q1IN — —
H H X L X H L — —
L H X L X L H — —
X L H H X H L — —
X L L H X L H —_ —
L H L H X L H — —
X H H H X H L — —
H H X H X H L — —
Note: C3 input is the control clock for Q2/Q2N outputs and does not affect the state of Q1/Q1N.
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
t 3.2 3.4 3.7 3.9 5.0
C310 Q2N PHL 10
tPLH 35 3.8 4.0 43 5.4
Input Load Output Drive
D1 D2 C1 C2 C3 [e]] Q1IN Q2 Q2N
1 1 2 2 1 22 18 18 18

Coding Sequence

(a1,91n,g2,92n;d1,c1,d2,c2.c3)

4

122
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ISB9000 SERIES

MUX21L INVERTING GATE MULTIPLEXER MUX21L
SYMBOL
—iA
D—a
—® s
TRUTH TABLE
Input Output

S A B 4

L L X H

L H X L

H X L H

H X H L
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO2 FO3 FO4 FO8
AtoZ tPHL 1.22 1.32 1.42 1.52 1.93 5
teLH 1.15 1.27 1.40 1.53 2.04
Input Load Output Drive
S z
2 2 2 22
Coding Sequence ‘ (z;a,b,8)
4
INNOVATIVE
Tomouoor
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1SB9000 SERIES

124

2-1 TRANSMISSION GATE
MUX21LA INVERTING MULTIPLEXER MUX21LA
SYMBOL
A
=1Bs s
TRUTH TABLE
Input Output
A SN B S z
H H H X L
X X H H L
L X L X H
X L L X H
L X X L H
X L X L H
CHARACTER'ST'CS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
AtoZ tPHL 0.9 1.2 1.5 1.8 2.9 o
tPLH 1.1 14 1.7 2.0 33
Input Load Output Drive
A SN B S z
1 1 1 1 27
[ Coding Sequence | (z;sn,a,s,b)
INNOVATIVE
oot




ISB9000 SERIES

MUX41 4-BIT NON-INVERTING MULTIPLEXER MUX41
SYMBOL
w— D@
—q D1
Z}—n=
—] D2
—{ D3
A B
TRUTH TABLE
Input Output
B A z
L L DO
L H D1
H L D2
H H D3
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
t 2.7 2.8 2.9 3.0 34
AtoZ PHL 6
tpLH 2.6 2.7 2.9 3.0 35
Input Load Output Drive
DO D1 D2 D3 A B Y4
1 2 1 2 6 3 27
Coding Sequence ] (z;d0,d1,d2,d3,a,b)
4
INNOVATIVE




ISB9000 SERIES

MUX41L 4-TO-1 INVERTING MULTIPLEXER MUX41L
SYMBOL
u— DB
— D1
z
m— D2
u— D3
A B8
TRUTH TABLE
Input Output
B A z
L L Do
L H D1
H L D2
H H D3
CHARACTERISTICS i
Propagation Delay (ns) Cell Usage
FO1 FO2 FO3 FO4 FO8
1 . R K . .
AtoZ PHL 3.1 3.3 3.4 3.6 4.1 -
tPLH 3.4 3.6 3.8 41 5.0
Input Load Output Drive
A DO D1 D2 D3 z
6 1 2 1 2 18
Coding Sequence | (z;d0,d1,d2,d3,3,b) ]
4
INNOVATIVE
Tckmooor
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1SB9000 SERIES

MUX81 |8 BIT NON-INVERTING GATE MULTIPLEXER | MUX81
SYMBOL
»— DB
n—{ D1
m— D2
—1D3
z
n— D4
=— D5
=—1 D6
®— D7
A B
TRUTH TABLE
Input Output
Cc B A Y4
L L L DO
L L H D1
L H L D2
L H H D3
H L L D4
H L H D5
H H L D6
H H H D7
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
AtoZ tPHL 4.6 4.8 5.1 5.4 6.5 15
tPLH 42 45 49 5.2 6.5
Input Load Output Drive
A B C DO to D7 z
6 5 2 1 18

Coding Sequence

(z;d0,d1,d2,d3,d4,d5,d6,d7,a,b,c)

i
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ISB9000 SERIES

MUXS81H | 8 BIT NON-INVERTING GATE MULTIPLEXER | MUX81H
SYMBOL
[T
#—i D1
»—{D2
— D3
z
—{D4
»—D5
=— D6
®—{ D7
c
TRUTH TABLE
Input Output
[ B A z
L L L DO
L L H D1
L H L D2
L H H D3
H L L D4
H L H D5
H H L D6
H H H D7
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO 8
AtoZ tPHL 4.5 4.8 5.1 5.4 6.5 15
tPLH 42 4.6 49 5.2 6.5
Input Load Output Drive
A B C DO to D7 z
6 5 2 1 18

Coding Sequence

T

(z;d0,d1,d2,d3,d4,d5,d6,d7,a,b,c)
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1SB9000 SERIES

ND2 2-INPUT NAND ND2
SYMBOL
A
z
.B_
TRUTH TABLE
Input Output

A B z

H H L

X L H

L X H
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO 2 FO3 FO4 FO8
i 0.81 1.08 1.35 1.62 2.69
ABtoZ PHL 6 1
tPLH 1.01 1.25 1.50 1.74 2.71
Input Load Output Drive
A B Y4
1 1 18
Coding Sequence [ (z;a,b)
4
bl
TECHNOLOGY
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1ISB9000 SERIES

ND3 3-INPUT NAND ND3
SYMBOL
A
"5 | z
C
-—
TRUTH TABLE
Input Output
A B C z
L L L H
X X L H
X L X H
L X X H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO2 FO3 FO4 FO 8
t 1.14 1.47 1.80 213 3.46
ABCtoZ PHL 1
tpLH 1.15 1.40 1.65 1.89 2.88
Input Load Output Drive
A B C Y4
1 1 1 18
Coding Sequence | (z;a,b,c)
4
INNOVATIVE
TERowor
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1SB9000 SERIES

ND4 4-INPUT NAND ND4
SYMBOL
-3
l——c z
D
-—
TRUTH TABLE
Input Output
A B c D z
H H H H L
X X X L H
X X L X H
X L X X H
L X X X H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO2 FO3 FO4 FO8
t 1.7 21 25 2.9 4.5
ABC.Dtoz —2& 2
tPLH 1.3 1.6 1.8 2.1 3.1
Input Load Output Drive
A B C D z
1 1 1 1 18
Coding Sequence I (z:a,b,c.d)
4
INNOVRTIVE
EBeoor
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1ISB9000 SERIES

ND6 6-INPUT NAND ND6

SYMBOL

D=

s

TRUTH TABLE
Input Output
A B Cc D E F 4
H H H H H H L
X X X X X L H
X X X X L X H
X X X L X X H
X X L X X X H
X L X X X X H
L X X X X X H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
ABCDEF-Z tPHL 2.51 2.70 2.89 3.08 3.86 3
tPLH 217 242 2.67 2.93 3.93
Input Load Output Drive
A B Cc D E F z
1 1 1 1 1 1 27
Coding Sequence | (z;a,b,c,d,e,f)
4
S
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ISB9000 SERIES

ND8 8-INPUT NAND ND8
SYMBOL
._g |
.—C_‘
.D_
- z
.F—
.—
G |
[ -
TRUTH TABLE
Input Output
A B o] D E F G H z
H H H H H H H H L
X X X X X X X L H
X X X X X X L X H
X X X X X L X X H
X X X X L X X X H
X X X L X X X X H
X L X X X X X X H
L X X X X X X X H
CHARACTERISTICS Propagation Delay (ns)
. Cell Usage
FO1 FO2 FO3 FO4 FO8
ABCDEFGH. 7 PH 3.27 3.39 351 3.63 4.11 .
teL 2.41 2.53 266 2.79 3.30
Input Load Output Drive
A B (o D E F G H z
1 1 1 1 1 1 1 1 27
Coding Sequence | (z;ab.edefgh)
4
INNOWRTIVE
HRoor
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ISB9000 SERIES

NR2 2-INPUT NOR NR2
SYMBOL
TRUTH TABLE
Input Output

A B z

L L H

H X L

X H L
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO 1 FO 2 FO3 FO 4 FO8
t . . . . .
ABtoZ PHL 0.7 0.9 1.2 14 2.3 1
tpLH 1.2 1.6 2.0 24 4.1
Input Load Output Drive
A B z
1 1 18
Coding Sequence T (z;a,b)
4
INNOVRTTVE
TRoweY
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1ISB9000 SERIES

NR3 3-INPUT NOR NR3
SYMBOL
A
B y4
[¢
TRUTH TABLE
Input Output
A B C z
L L L H
H X X L
X H X L
X X H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
. . i K 24
ABCtoZ tPHL 0.8 1.0 1.3 1.5 )
tpLH 1.8 2.4 3.0 36 5.9
Input Load Output Drive
A B - C Y4
1 1 1 18
Coding Sequence | (z;a,b,c) j
4
vl




ISB9000 SERIES

NR4 4-INPUT NOR NR4
SYMBOL
A
B
C z
D
TRUTH TABLE
Input Output
A B C D z
L L L L H
H X X X L
X H X X L
X X H X L
X X X H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO8
tPHL 0.95 1.16 1.38 1.59 2.45
ABCDtoZ 2
tPLH 2.77 3.54 4.30 5.06 8.12
Input Load Output Drive
A B c D z
1 1 1 1 18
r Coding Sequence I (z;a,b,c,d)
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1ISBY000 SERIES

NR6 6-INPUT NOR NR6
SYMBOL
A
B
C
) Z
E
F
TRUTH TABLE
Input Output
A B C D E F z
L L L L L L H
H X X X X X L
X H X X X X L
X X H X X X L
X X X H X X L
X X X X H X L
X X X X X H L
CHARACTERISTICS P tion Del
ropagation Delay (ns) Cell Usage
FO1 FO 2 FO3 FO4 FO 8
t 1.93 2.11 2.29 2.46 3.18
ABCDEF-Z PHL 3
tPLH 2.93 3.19 3.44 3.70 472
Input Load Output Drive
A B C D E F 4
1 1 1 1 1 1 27
Coding Sequence I (z;a,b,c,d,e,f)
4
INNOWIIVE
Tomouwor
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ISB9000 SERIES

NRS 8-INPUT NOR NR8
SYMBOL
TRUTH TABLE
Input Output
A B C D E F G H Y4
L L L L L L L L H
H X X X X X X X L
X H X X X X X X L
X X H X X X X X L
X X X H X X X X L
X X X X H X X X L
X X X X X H X X L
X X X X X X H X L
X X X X X X X H L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
tPHL 2.05 2.15 2.25 2.35 2.76
ABCDEFGH-Z 4
tPLH 4.10 4.24 4.39 4.53 5.11
Input Load Output Drive
A B C D E F G H 4
1 1 1 1 1 1 1 1 27
Coding Sequence | (z;a,b,c,d,e,f,g,h)
4
e
TECHNOLOGY
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ISB9000 SERIES

COMPLETE OSCILLATOR WITH XTL
0Sc2 CONNECTIONS 0SC2
SYMBOL
A ZX
osc2
z1
TRUTH TABLE
Input Output
A ZI-ZX
H L
L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO8
Ato ZXZI tPHL 1.74 1.83 1.92 2.01 2.38 0
tpLH 291 3.01 3.10 3.20 3.57
Input Load Output Drive
A Zl zZX
8 5 240
Coding Sequence l (zx,zi;a)
4
b




ISB9000 SERIES

GATED D LATCH WITH ADDED
RAM1 TRISTATE OUTPUT RAM1
SYMBOL
RD
—iD
— WR
ZN
E—CWRN aN
TRUTH TABLE
Input Output
D WR WRN RD QN ZN
L H L H H H
H H L H L L
X L H H QN ZN
X X X L X Hi-Z
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
AtoZ tPHL 1.5 1.7 1.8 1.9 24 5
tpLH 1.4 1.6 1.7 1.9 2.5
Input Load Output Drive
D WR WRN RD QN ZN
1 1 1 2 18 27

Coding Sequence

(zn,gn;d,wr,wrn,rd)

4

INNOVATIVE
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1SB9000 SERIES

SCHMDT1 INPUT PAD WITH SCHMITT TRIGGER SCHMDT1
SYMBOL
xA {> Zy
TRUTH TABLE
Input Output
H H
L L
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO1 FO 2 FO3 FO4 FO8
AtoZ tPHL 1.7 1.8 19 2.0 2.3 0
tPLH 2.9 3.0 3.1 3.2 35
Input Load Output Drive
A Y4
7 22
Coding Sequence l (z;3)

4

INNOVATIVE




1ISB9000 SERIES

INPUT PAD WITH INVERTING
SCHMDT2 SCHMITT TRIGGER SCHMDT2
SYMBOL
. A I > o Z -
TRUTH TABLE
Input Output
A 4
H L
L H
CHARACTERISTICS Propagation Delay (ns)
Cell Usage
FO 1 FO 2 FO3 FO4 FO8
Aoz tPHL 4.1 42 4.4 45 5.1 0
toLH 22 23 2.3 2.4 25
Input Load Output Drive
A z
3 37
Coding Sequence | (z;a)

4

142

TECHNOLOGY




ISB9000 SERIES

ST INVERTING SCHMITT TRIGGER FOR ST
INTRACHIP WAVE SHAPING
SYMBOL
n A ’ > C Z X
TRUTH TABLE
Input Output

A 4

H L

L H
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO 1 FO 2 FO3 FO4 FO8
AtoZ tPHL 1.39 1.64 1.89 2.15 3.15 5
tpLH 1.47 1.84 2.22 2.59 4.09
Input Load Output Drive
A z
3 22
Coding Sequence I (z;a) J
4
INNOVATIVE
Eorooor
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ISB3000 SERIES

ST1 NON-INVERTING SCHMITT TRIGGER ST1
FOR BIDIRECTIONAL USE
SYMBOL
- A I > Y4 -
TRUTH TABLE
Input Output

A z

H H

L L

ERISTI i
CHARACTERISTICS Propagation Delay (ns) Cell Usage
FO1 FO2 FO3 FO4 FO8
AtoZ tPHL 2.1 2.3 24 2.6 3.3 s
tpLH 2.0 2.3 25 27 3.6
Input Load Output Drive

A z

3 22
r Coding Sequence | (z;a)

/ INNOVATIVE
Tmowor
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1ISB9000 SERIES

ST2 INVERTING SCHMITT TRIGGER ST2
FOR BIDIRECTIONAL USE
SYMBOL
-—L{boiu
TRUTH TABLE
Input Output

A z

H L

L H
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO 2 FO3 FO4 FO8
AtoZ tPHL 1.4 1.6 1.9 22 3.2 5
tPLH 1.5 1.8 22 26 41
Input Load Output Drive

A z

3 22
[ Coding Sequence I (z;a)

4
R1oag



ISB9000 SERIES

INVERTING INPUT PAD WITH
TLCHN BUFFER FOR TTL INPUT TLCHN
SYMBOL
A Z
TRUTH TABLE
Input Output
A r4
H L
L H
CHARACTERISTICS i
Propagation Delay (ns) Cell Usage
FO1 FO 2 FO3 FO 4 FO 8
AtoZ tPHL 1.5 1.6 1.7 1.8 2.1 0
tPLH 25 2.7 3.0 33 43
Input Load Output Drive
A Y4
13 36
Coding Sequence | (z;a)
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1SB9000 SERIES

INPUT PAD WITH BUFFER
TLCHT FOR TTL INPUT TLCHT
SYMBOL
A z
TRUTH TABLE
Input Output

A z

H H

L L
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO2 FO3 FO4 FO8
AtoZ tpHL 3.1 32 33 33 36 ;
tPLH 3.0 3.0 3.1 3.1 33
Input Load Output Drive
A Y4
13 36
Coding Sequence I (z;3) j
4
INNOVATIVE
rRuoor
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1SB9000 SERIES

INPUT PAD WITH BUFFER & PULL
TLCHTD DOWN FOR TTL INPUT TLCHTD
SYMBOL
] 4
TRUTH TABLE
Input Output

A z

H H

L L
CHARACTERISTICS Propagation Delay (ns)

Cell Usage
FO1 FO 2 FO3 FO4 FO8
AtoZ tpHL 3.0 3.1 3.2 3.2 35 0
tpLH 3.0 3.0 3.1 3.1 33
Input Load Output Drive
A z
3.5 36
Coding Sequence | (z;a)
/ INNOVATIVE
TeRO06r
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ISB9000 SERIES

BUFFER FOR BIDIRECTIONAL
TLCHTI TTL INPUTS TLCHTI
SYMBOL
A ' > Z
TRUTH TABLE
Output
Y4
L
H
CHARACTERISTICS Propagation Delay (ns) CellU
FO 1 FO2 FO3 Fo4 FO8 el Tsage
Aoz tPHL 1.21 1.40 1.58 1.77 2.51 »
tpLy 1.92 2.16 2.41 265 3.62
Input Load Output Drive
"z
22
Coding Sequence | (z;2)
4
Trooor
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APPENDIX

OUTPUT BUFFER SUMMARY TABLE

BUFFER NAME

CURRENT (mA)

I/0 SLOTS

DT*

B14
B18
B1
B10D
B1l
B2
B20D
0sC2
B3
B30D
BTS14
BTS18
BTS1
BTS2
BTS3
BTS78
BTS7
BTS7L
BTS7LO
BTS70D
BTS7U
BTS8
BTS8D
BTS80D
BTS8U
BTS9

1
2
4
4
INTERNAL

— -— -t
o © ® 00~ DAEDAEBANGOOANDAG G ©O®©

O GO G OGO N Y YOO (O T 1 T G G G G G G Gy

N

0.25
0.50

—_

o o
w

AROMNNON 2 =4 = 2 a2 BN 2o dBNOON 2 =
S

* DT is a measurement of the drive capability of the 1/Os using B1 as a standard drive capability equal to

4

e

153



NOTES



NOTES



NOTES



NOTES



INNOVATIVE
SILICON
TECHNOLOGY

ITALY (AGRATE) U.S.A. (CARROLTON)

Centro Direzionale Colleoni - Palazzo Orione 1/2 1310 Electronics Drive - Carrolton, TX 75006
20041 Agrate Brianza (ltaly) MS 2337

Tel.: (39-39) 63791-1 - Telex: 330131 - 330141 SGSAGR Tel.: (1) 214-466-8844 - Telex: 214-466-7532

Innovative Silicon Technology is a member of the SGS-THOMSON Group of Companies

o7 SETHINEN

DESIGN CENTERS

FRANCE SINGAPORE U.S.A.

94253 Gentilly Cedex Singapore 2056 Carrolton, TX 75006-5039
7, avenue Gallieni - BP 93 28 Ang Mo Kio 1310 Electronics Drive

Tel.: (33-1) 47407575

HONG KONG
Wanchai

22nd Floor

Hopewell Centre

183 Quenn’s Road East
Tel.: (852-5) 8615788

ITALY

20041 Agrate Brianza
Centro Direzionale Colleoni
Palazzo Orione 1/2

Tel.: (39-39) 63791-31

KOREA

Seoul 121

8th floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel.: (82-2) 552-0399

Industrial Park 2
Tel." (65) 482-1411

SWEDEN

S-16421 Kista
Borgarfjordsgatan, 13
Box 1094

Tel.: (46-8) 7939220

TAIWAN

Taipei

12th Floor

571, Tun Hua South Road
Tel. (886-2) 755-4111

UNITED KINGDOM
Marlow, Bucks

Planar House, Parkway
Tel : (44-628) 890800

MS 2337
Tel.: (1) 214/466-8844

Phoenix, AZ 85022-2699
1000 East Bell Road
Tel.: (1) 602/867- 6340

San José, CA 95110
2055 Gateway Place
Suite 300

Tel.: (1) 408/452-8585

WEST GERMANY

8011 Grasbrunn
Bretonischer Ring 4
Neukeferloh Technopark
Tel.: (49-89) 460060

158



ITALY (AGRATE)

Centro Direzionale Colleoni -

20041 Agrate Brianza (ltal

Palazzo Orione 1/2

y)
Tel.: (39-39) 63791-1 - Telex: 330131 - 330141 SGSAGR

INNOVATIVE
SILICON
TECHNOLOGY

U.S.A. (CARROLTON)

1310 Electronics Drive - Carrolton, TX 75006
MS 2337

Tel.: (1) 214-466-8844 - Telex' 214-466-7532

Innovative Silicon Technology is a member of the SGS-THOMSON Group of Companies

o7 S5THONEN

SALES OFFICES
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Edgecliff

Tel.: (61-2) 3273922
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Tel.: (55 11) 883-5455

CANADA
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Tel.: (416) 455-0505
CHINA

Beijing

Tel : (86-1) 2024378
DENMARK

Herlev

Tel.: (45-2) 948533
FRANCE

Gentil
Tel.: (33 -1) 47407575

Strasbourg

Tel.: (33) 88254990
HONG KONG
Wanchai

Tel.: (852-5) 8615788
INDIA
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Tel.: (91-11) 614537
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Assago
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Alabama
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Arizona
Phoenix: (602) 867-6340
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San Joseé: (408) 452-8585
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Norcross (404) 242-7444

lllinois

Schaumburg® (312) 517-1890
Maryland

Columbia: (301) 995-6952

Massachussetts
Waltham. (617) 890-6688

New Jersey
Voorhees: (609) 772- 6222

Oregon
Tigard: (503) 620-5517

Texas
Austin: (512) 339-4191
Carrollton: (214) 466-8844

Washington
Seattle: (206) 524-621

WEST GERMANY
Frankfurt M1
Tel.: (49-69) 237492
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Tel.: (48-89) 460060
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Tel.: (49 91 1) 597032

Siegburg
Tel.: (49-241) 660 84-86
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Tel.: (49-711) 692041
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