




























































































































































































































































































































































































































































































































































































































































































































































































































































































































AC843 • ACT843 • AC844 • ACT844 

Logic Diagram ('ACrACT843) 

PRE--~~--~------~------~------~------~ ______ ~ ______ ~ ______ ~~ ____ -. 

DO DS D8 D8 

LE 

OE--~~----~-r----~-r----~-r----~-r----~-r----~-r----~-+----~-+----~ 

00 0, 03 Os 08 08 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. The 'ACI'ACT844 has the same logic diagram with inverting outputs. 

DC Characteristics (unless otherwise specified) 

Symbol Parameter 54AC/ACT 74AC/ACT Units Conditions 

V IN=VCC or 

Icc 
Maximum Quiescent 

160 80 IJ.A 
Ground, 

Supply Current Vcc=5.5 V, 
TA = Worst Case 

VIN=VCC or 

Icc 
Maximum Quiescent 8.0 8.0 IJ.A 

Ground, 
Supply Current Vcc=5.5 V, 

TA=25°C 

Maximum Additional VIN=Vcc-2.1 V 
ICCT 

Icc/Input (,ACT843/844) 1.6 1.5 rnA Vcc=5.5 V, 
TA = Worst Case 
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AC Characteristics 

74AC 54AC 74AC 

TA= +25°C 
TA= -55°C 

Symbol Parameter Vee· 
CL=50 pF 

to + 125°C Units Fig. 
(V) CL=50 pF No. 

Min Typ Max Min 

tPLH 
Propagation Delay 3.3 17.0 

'jls 3·5 
Dn to On 5.0 12.0 \ .. 

v 

tPHL 
Propagation Delay 3.3 16.5 

3·5 
Dn to On 5.0 11.0 

ns 

tPLH 
Propagation Delay 3.3 

3·6 
LE to On 5.0 

ns 

tPHL 
Propagation Delay 

ns 3·6 
LE to On 

tPLH 
Propagation Delay 

ns 3·6 
PRE to On 

tPHL ns 3-6 

tPZH 
14.5 

3·7 • 10.0 
ns 

tPZL 
11.5 

3·8 
8.0 

ns 

tPHZ 
3.3 13.0 

3·7 
5.0 9.0 

ns 

tpLZ 
Output Disable Time 3.3 13.0 

3·8 DE to On 5.0 9.0 
ns 

'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 

74AC 54AC 

TA= + 25°C 
TA= -55°C 

Symbol Parameter Vee· 
CL=50 pF 

to + 125°C 
(V) CL=50 pF 

Typ 

Setup Time, 
3.3 

t8 HIGH or LOW 
5.0 

On to LE 

th 
Hold Time, HIGH or LOW 
On to LE 

tw 

tw 

tw 

tree 
5.0 
4.0 

tree 
3.3 5.0 
5.0 4.0 

'Voltage Range 3.3 Is 3.3 V ± 0.3 V 
Voltage Range 5.0 Is 5.0 V ± 0.5 V 

Fig. 
No. 

ns 3·9 

ns 3·9 

ns 3-6 

ns 3·6 

ns 3·6 

ns 3·9 

ns 3·9 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
infonnation please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 

74ACT 54ACT 74ACT 

TA= + 25°C 
TA= -55°C TA= -40°C 

Symbol Vee· 
CL=50 pF 

to + 125°C to +S5°C Units Fig. 
(V) CL=50 pF CL=50 pF No. 

Typ Max Min Max Min Max 

tPLH 12.0 ns 3-5 

tPHL ns 3-5 

tPLH 
Propagation Delay 

ns 3-6 
LE to On 

tPHL 
Propagation Delay 

ns 3-6 
LE to On 

tPLH 
Propagation Delay 

5.0 ns 3-6 
PRE to On 

tPHL 
Propagation Delay 

5.0 12.0 ns 3-6 
CLR to On 

tPZH 
Output Enable Time 

5.0 10.0 3-7 • OE to On 

tPZL 
Output Enable Time 

5.0 S.O 3-S OE to On 

tPHZ 
Output Disable Time 

5.0 9.0 ns 3-7 OE to On 

tpLZ Output Disable Time 
5.0 9.0 ns 3-S OE to On 

'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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ts 
On to LE 

th 
Hold Time, HIGH or LOW 
On to LE 

tw LE Pulse Width, HIGH 

tw PRE Pulse Width, LOW 

tw CLR Pulse Width, LOW 

tree PRE Recovery Time 

tree CLR Recovery Time 

'Voltage Range 5.0 is 5.0 V ± 0.5 V 

74ACT 

5.0 2.5 

5.0 2.5 

5.0 2.5 

5.0 5.0 

5.0 5.0 

54ACT 

TA=-55°C 
to + 125°C 
CL=50 pF 

74ACT 

TA= -40°C 
to +85°C 
CL=50 pF 

Guaranteed Minimum 

Units Fig. 
No. 

ns 3·9 

ns 3·9 

3·6 

3·6 

3·6 

3·9 

3·9 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Capacitance 

54/74AC/ACT 
Symbol Parameter Units Conditions 

Typ 

CIN Input Capacitance 4.5 pF Vcc=5.5 V 

Cpo 
Power Dissipation 

pF Vcc=5.5 V 
Capacitance 
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54AC/74AC845 • 54ACT/74ACT845 
54AC/74AC846 • 54ACT/74ACT846 

8-Bit Transparent Latch 

Description 
The 'ACI'ACT845 and 'ACI'ACT846 bus interface 
latches are designed to eliminate the extra 
packages required to buffer existing latches and 
provide easy expansion through multiple DE" 
controls. 

The 'ACI'ACT845 is functionally and pin compatible 
with AMD's AM29845. 

• 'ACT845 and 'ACT846 have TTL·Compatible 
Inputs 

Ordering Code: See Section 6 

Logic Symbol ('ACI'ACT845)* 

CLR 

LE 

PRE 

"The 'ACI'ACT846 has inverting outputs. 

Pin Names 
00·07 
00·07 
()o • ()7 

DE"1· 0E3 
LE 
NR 
PRE 

Data Inputs 
Data Outputs (,ACI'ACT845) 
Data Outputs (' ACI' ACT846) 
Output Enables 
Latch Enable 
Clear 
Preset 
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Connection Diagrams 

Pin Assignment 
for DIP, Flatpak and SOIC 

D. Ds D4 Ne D3 D, D, 

[i]~rn[!]0[!]rn 

D7 B] [II Do 

ClR B]I [!l DE:! 

QND~ OOijE1 

NC Ml [jJ NC 

LE [j§J ~vcc 

PRE 1m ~0E3 

07 [!l ~'" 

~~~~~~~ 
O. 05 04 Ne 03 0, 0, 

Pin Assignment 
for LCC 

• 
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Functional Description 
The 'ACI'ACT845 and 'ACI'ACT846 consist of eight 
Ootype latches with 3-state outputs. The flip-flops 
appear transparent to the data when Latch Enable 
(LE) is HIGH. This allows asynchronous operation 
as the output transition follows the data in 
transition. On the LE HIGH-to-LOW transition, the 
data that meets the setup times is latched. Data 
appears on the bus when the Output Enables (0E1, 
00, ~3) are LOW. When anyone of 0E1, 0E2 or 
0E3 is HIGH, the bus output is in the high 
impedance state. 

Function Table 

Inputs Internal Outputs 

CLR PRE 0E1-0E3 LE D Q 0('845) 0('846) 

H H H 

H H H 

H H H 

H H L 

H H L 

H H L 

H L L 

L H L 

L L L 

L H H 

H L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 
NC = No Change 

H 

H 

L 

H 

H 

L 

X 

X 

X 

L 

L 

L L Z Z 

H H Z Z 

X NC Z Z 

L L L H 

H H H L 

X NC NC NC 

X H H L 

X L L H 

X H H L 

X L Z Z 

X H Z Z 
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Function 

High Z 

High Z 

Latched 

Transparent 

Transparent 

Latched 

Preset 

Clear 

Preset 

Clear/High Z 

Preset/High Z 
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Logic Diagram ('ACI'ACT845) 

PRE------~~----~------~--------~------~------~~------~------~------__, 

Do 05 Os 

00 05 Os 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. The 'AC/'ACT846 has the same logic diagram with inverting outputs. 

DC Characteristics (unless otherwise specified) 

Symbol Parameter 54AC/ACT 74AC/ACT Units Conditions 

V IN=VCC or 

Icc 
Maximum Quiescent 

160 80 /LA 
Ground, 

Supply Current Vcc=5.5 V, 
T A = Worst Case 

VIN=VCC or 

Icc Maximum Quiescent 
8.0 8.0 /LA 

Ground, 
Supply Current Vcc=5.5 V, 

TA=25°C 

Maximum Additional 
VIN=Vcc-2.1 V 

ICCT 
Icc/Input (,ACT845/846) 

1.6 1.5 mA Vcc=5.5 V, 
T A = Worst Case 
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AC Characteristics 

74AC 54AC 74AC 

TA= +25°C 
TA= -55°C TA= -40°C 

Symbol Vee· 
CL=50 pF 

to + 125°C to + 85°C Units Fig. 
(V) CL=50 pF CL=50 pF No. 

Min Typ Max Min Max Min Max 

tPLH 
17.0 

3·5 
12.0 

ns 

tPHL ns 3·5 

tPLH 
Propagation Delay 

ns 3·6 
LE to On 

tPHL 
Propagation Delay 

ns 3·6 
LE to On 

tPLH 
Propagation Delay 3.3 

3·6 
PRE to On 5.0 

ns 

tPHL 
Propagation Delay 3.3 17.0 

3·6 
CLR to On 5.0 12.0 

ns 

tPZH 
Output Enable Time 3.3 14.5 

3·7 OE" to On 5.0 10.0 

tPZL 
Output Enable Time 3.3 11.5 

3·8 OE" to On 5.0 8.0 

tPHZ 
Output Disable Time 3.3 13.0 

3·7 OE" to On 5.0 9.0 
ns 

tpLZ Output Disable Time 3.3 13.0 
3·8 OE" to On 5.0 9.0 

ns 

'Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 

74AC 54AC 74AC 

TA= + 25°C 
TA= -55°C TA= -40°C 

Vcc· 
CL=50 pF 

to + 125°C to +85°C Units Fig. 
(V) CL=50 pF CL=50 pF No. 

Typ Guaranteed Minimum 

ts ns 3·9 

th ns 3·9 

tw LE Pulse Width, HIGH ns 3-6 

tw 'J5R'E" Pulse Width, LOW 
3.3 4.0 

3·6 
5.0 2.5 

tw 'C['R Pulse Width, LOW 
3.3 4.0 

3·6 
5.0 2.5 

tree 'J5R'E" Recovery Time 
3.3 5.0 

3·9 
5.0 4.0 

tree 'C['R Recovery Time 
3.3 5.0 

3·9 
5.0 4.0 

ns 

·Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 

74ACT 54ACT 74ACT 

TA= + 25°C 
TA= -55°C TA= -40°C 

Symbol Vee* 
CL=50 pF 

to + 125°C to +85°C Units Fig. 
(V) CL=50 pF CL=50 pF No. 

Min Typ Max Min Max Min Max 

tPLH 12.0 ns 3-5 

tPHL ns 3-5 

tPLH ns 3-6 

tPHL 
Propagation Delay 

ns 3-6 LE to On 

tPLH 
Propagation Delay 

5.0 ns 3-6 l5FiE to On 

tPHL 
Propagation Delay 

5.0 12.0 3-6 CLR to On 

tPZH 
Output Enable Time 

5.0 10.0 3-7 OE to On 

tPZL 
Output Enable Time 

5.0 18.0 3-8 'OE to On 

tPHZ 
Output Disable Time 

5.0 9.0 ns 3-7 
'OEto On 

tpLZ Output Disable Time 
5.0 9.0 ns 3-8 

'OEto On 

·Voltage Range 5.0 is 5.0 V ± 0.5 V 

MIlitary parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Operating Requirements 

74ACT 54ACT 74ACT 

TA= +25°C 
TA= -55°C TA= -40°C 

CL=50 pF to + 125°C to +85°C Units Fig. 
CL=50 pF CL=50 pF No. 

Guaranteed Minimum 

ts ns 3·9 

th ns 3·9 

tw LE Pulse Width, HIGH 5.0 

tw 'J5FiE Pulse Width, LOW 5.0 2.5 

tw CLR Pulse Width, LOW 5.0 2.5 

tree PRE Recovery Time 5.0 5.0 

tree CLR Recovery Time 5.0 5.0 ns 3·9 

·Voltage Range 5.0 Is 5.0 V:t 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
Information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Capacitance 

54174AC/ACT 
Symbol Parameter 

Typ 
Units Conditions 

CIN Input Capacitance 4.5 pF Vcc=5.5 V 

Cpo Power Dissipation pF Vcc=5.5 V 
Capacitance 
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54AC/74AC1010 • 54ACT/74ACT1010 
16 x 16 Parallel Multiplier/Accumulator 

Description 
The 'ACI'ACT1010 is a high-speed, low-power 
16 x 16 bit parallel multiplier with a 35-bit 
accumulator that is ideally suited for real-time 
digital signal processing applications. Fabricated 
using 1.3-micron FACT technology, the 
'ACI'ACT1010 offers a very low power alternative 
(10% of the power of bipolar and NMOS 
counterparts) and exceptional speed (55 ns 
maximum multiply accumulate) performance. 

The 'ACI'ACT1010 is a pin and functional 
replacement for TRW's TDC1010; the 'ACT1010 
operates from a single Vcc supply and is 
compatible with standard TTL logic levels. 

The architecture of the 'ACI'ACT1010 features one 
16-bit input port dedicated to the X input registers 
(controlled by CLKX), one 16-bit I/O port used for 
loading the Y Input registers (controlled by CLKy) 
and for preloading and displaying the LSP of the P 
output registers (controlled by CLKP), one 16-bit 
I/O port for preloading and displaying the MSP of 
the P output registers (controlled by CLKP), and 
one 3-bit I/O port for loading and displaying the 
contents of the XTP (most significant bits) of the P 
output registers (also controlled by CLKP). 

When the unregistered preload input (PREL) is 
active, all the output buffers are forced into a high 
impedance state. By using the 3-state controls 
(TSX, TSM and TSL) as register enables, external 
data is loaded on the rising edge of each CLKP 
pulse. 

Both twos complement and unsigned magnitude 
arithmetic are supported through the registered TC 
line. The accumulator functions are enabled 
through the registered ACC line. When the 
registered SUB Signal is active/inactive, the 
accumulator data is subtracted from/added to the 
multiplier product. The result is loaded into the 
accumulator registers for use in subsequent 
operations. The multiplier product is automatically 
sign extended for twos complement arithmetic 
with the accumulator. The registered RND signal 
controls rounding of the arithmetic result if active, 

5-392 

Connection Diagrams 

X,l_ 6 
x.1 7 

Po,VoL 8 

P,.Y,! 9 
Pz.vl 10 

P3.Y3! 11 

PO.Y4 12 
Ps.Ysl 13 

Ps.Ys[ 14 

Pr.Y7L' 15 

GNDI 16 

Ps.Ya! 17 

P9.Y9[ 18 

P,o.V,ol.: 19 

Pll.Y,l- 20 

P12.YI2[ - 21 

P\3.Y13L 22 

P14.Y14r 23 

PIS.V,5 24 

Plsl 25 

P17[ 26 

PIaL 27 

P19! 28 

Pzo[ 29 

P21L. 30 

x" 
x" 

42 -]Pn 

41 jP32 

40 jP31 

39 jP30 

38 IPZ9 

37 jPZ8 

36 Jp27 

35 [P26 

P22l' 31 34 JP25 

P23 - 32 33 jP 24 

Pin Assignment for DIP 

( ~ P3327 91(,4 

Pl228 8 Xu 

~ 
~. 7h 
PlU 30 6 XII 

P211 31 5 X,o 

P2,! 32 4 Xg 

PZ? 33 3 lea 
P28 34 2 X, 

P2535 1 X. 
P2436 88Xs 

P2337 67 X. 
P2238 S6X3 

Pl139 85X2 

P2(l4O &.4 X, 
P,g 41 63Xo 

~. ~" 
~~ ~M 

'" .. .., .. - co 

~~~~~i~~~~~~~~~~~ 

Pin Assignment for pce 



a '1' is added to the MSB of the LSP of 
multiplication result and then fed into the 
accumulator circuitry. 

The function of the data busses, X, Y and P and 

AC1010 • ACT1010 

Block Diagram 

x TC RND P 

the effect of the format pins, TC, RND, ACC, and CLKX ----.------1 

SUB can be described mathematically by: 
CLKY --+--.-----+-----t---t-----' 

15 15 
PInT) = E{Xi • 2i} • E{Yi .2i} + 

i=O i=O 
34 

(-1) SUB. ACC. E {Pi[(n-1)T) • 2i} + RND • 215 

i=O 

where T is the clock period of CLKP, n represents ACC 

the number of the clock cycle, X, Y, RND, ACC and SUB 

SUB values are the values found in the registers 
tMA ns before clock period n. 

• 16 x 16 Parallel Multiplier/Accumulator 
• High Speed-55 ns Multiply/Accumulate Time 
• Selectable Accumulation, Subtraction, Rounding 

and Preloading with a 35-Bit Result 
• Pin and Functionally Compatible with the TRW 

TDC1010J 
• High Drive (8 mA) Output Capability 
• Low Power Consumption (less than 250 mW 

typlcal)- Less Than 7% of the Power of 
Compatible Bipolar and 14% of the Power of 
NMOS Designs 

• Inputs and Outputs Directly TTL·Compatible 
• Single Vcc Supply 
• ± 2000 V ESD Protection 

Ordering Code: See Section 6 

Pin Names 
XO - X15 
Yo - Y15 
CLKX,CLKY 
ACC 
SUB 
RND 
PREL 
TC 
TSM, TSX, TSL 
CLKP 
P15 - Po 
P3l - P16 
P34 - P32 

Multiplicand Data Inputs 
Multiplier Data Inputs 
Input Clocks 
Accumulate Input 
Subtract Input 
Round Input 
Preload Input 
Twos Complement Control Input 
3-State Output Controls 
Output Clock 
Least Significant Product (LSP) 
Most Significant Product (MSP) 
Extended Product Output (XTP) 
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CLKP ----, 

PREL 
TSX 
TSM 
TSL 

P 

Functional Description 

Signal Descriptions 
Inputs: 

XIN (X15 - Xo) 
YIN (Y15 - Yo) 

Input Clocks: 
CLKX,CLKY 

Outputs: 
XTP (P34 - P32) 

MSP (P3l - P16) 
LSP (P15 - Po) 

Output Clock: 
CLKP 

Multiplicand Data Inputs 
Multiplier Data Inputs 

Input data is loaded on the 
rising edge of these clocks. 

Extended Product Output 
(3-bits) 
Most Significant Product 
Least Significant Product 

Output data is loaded into 
the output register on the 
rising edge of this clock. 

• 
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Controls 
ACC (Accumulate) 
When ACC is HIGH, the contents of the output 
registers (XTP, MSP and LSP) are added to or 
subtracted from the multiplier output. When ACC 
is LOW, the device acts as a simple multiplier with 
no accumulation being performed and the next 
product generated will be stored directly into the 
output registers. The ACC signal is loaded on the 
rising edge of the CLKX or CLKY and must be valid 
for the duration of the data input. 

SUB (Subtract) 
When the ACC and SUB signals are both HIGH, the 
contents of the output registers are subtracted 
from the next product generated and the difference 
is stored back into the output registers at the 
rising edge of the next CLKP. When ACC is HIGH 
and SUB is LOW, an addition instead of a 
subtraction is performed. Like the ACC Signal, the 
SUB signal is loaded into the SUB register at the 
rising edge of either CLKX or CLKY and must be 
valid over the same period as the input data is 
valid. When the ACC is LOW, SUB acts as a "don't 
care" input. 

RND (Round) 
A HIGH level at this input adds a '1' to the most 
significant bit of the LSP to round up the XTP and 
MSP data. RND, like ACC and SUB, is loaded on 
the rising edge of either CLKX or CLKY and must 
be valid for the duration of the input data. 

PREL (Preload) 
When the PREL input is HIGH, the output is driven 
to a HIGH impedance state. When the TSX, TSL 
and TSM inputs are also high, the contents of the 
output register can be preset to the preload data 
applied to the output pins at the rising of CLKP. 
The PREL, TSM, TSL and TSX inputs must all be 
valid over the same period that the preload input is 
valid. 

YIN/LSP Output 
Shares functions between 16-bit data input (YIN) 
and the least significant product output (LSP). 

TSX, TSL, TSM (3-State Output Controls) 
The XTP, MSP and LSP registers are controlled by 
direct non-registered control signals. These output 
drivers are at high impedance (disabled) when 
control Signals TSX, TSM and TSL are HIGH and 
are enabled when TSX, TSM and TSL are LOW. 
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Notes on Twos Complement Formats 
1. In twos complement notation, the location of the 
binary point that signifies the separation of the 
fractional and integer fields is just after the sign, 
between the sign bit ( - 20) and the next significant 
bit for the multiplier inputs. This same format is 
carried over to the output format, except that the 
extended significance of the integer field is 
provided to extend the utility of the accumulator. 
In the case of the output notation, the output 
binary point is located between the - 20 and 2.1 bit 
positions. The location of the binary point is 
arbitrary, as long as there is consistency with both 
the input and output formats. The number field can 
be considered entirely integer with the binary point 
just to the right of the least significant bit for the 
input, product and the accumulated sum. 

2. When in the non-accumulating mode, the first 
four bits (P34 to P31) will all indicate the sign of the 
product. Additionally, the P30 term will also 
indicate the sign except for one exceptional case 
when multiplying (-1) x (- 1). With the additional 
bits that are available in this multiplier, the ( - 1) x 
(-1) is a valid operation that yields a (+ 1) product. 

3. In operations that require the accumUlation of 
single products or sum of products, there is no 
change in format. To allow for a valid summation 
beyond the available for a single multiplication 
product, three additional significant bits (guard 
bits) are provided. This is the same as if the 
product was accumulated off-chip in a separate 
35-bit wide adder. Taking the sign at the most 
significant bit position will guarantee that the 
largest number field will be used. When the 
accumulated sum only occupies the right hand 
portion of the accumulator, the sign will be 
extended into the lesser significant bit positions. 
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Preload Truth Table 

PREL TSX TSM TSL XTP MSP LSP 

0 0 0 0 Q Q Q 
0 0 0 1 Q Q High Z 
0 0 1 0 Q High Z Q 
0 0 1 1 Q High Z High Z 
0 1 0 0 High Z Q Q 
0 1 0 1 High Z Q High Z 
0 1 1 0 High Z High Z Q 
0 1 1 1 High Z High Z High Z 
1 0 0 0 High Z High Z High Z 
1 0 0 1 High Z High Z PL 
1 0 1 0 High Z PL High Z 
1 0 1 1 High Z PL PL 
1 1 0 0 PL High Z High Z 
1 1 0 1 PL High Z PL 
1 1 1 0 PL PL High Z 
1 1 1 1 PL PL PL 

Notes: 
High Z= Output buffers at high impedance (output disabled). 

Q = Output buffers at low Impedance. Contents of output register will be 
transferred to output pins. 

PL= Output buffers at high impedance, or output disabled. Preload data 
supplied externally at output pins will be loaded into the output register 
at the rising edge of CLKP. 

Figure 1: Fractional Twos Complement Notation 

BINARY POINT 
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Figure 2: Fractional Unsigned Magnitude Notation 

BINARY POINT 

Figure 3: Integer Twos Complement Notation 

XTP MSP LSP 

Figure 4: Integer Unsigned Magnitude Notation 

XTP MSP LSP 
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SIGNAL 

DIGIT VALUE 

BINARY POINT 

Xo SIGNAL 

20 DIGIT VALUE 

Yo SIGNAL 

20 DIGIT VALUE 

Po SIGNAL 

20 DIGIT VALUE 

BINARY POINT 

Xo SIGNAL 

20 DIGIT VALUE 

Yo SIGNAL 

20 DIGIT VALUE 
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Recommended Operating Conditions 

Symbol Parameter Conditions Limits Units 

Vee 
Supply Voltage 

2.0 to 6.0 V 
(unless otherwise specified) 

VI Input Voltage o to Vee V 

Vo Output Voltage o to Vee V 

TA Operating Temperature 
74AC/ACT -40 to +85 °C 
54AC/ACT - 55 to + 125 °C 

VIN 0.8 to 2.0 V 
Maximum Slew Rate Vmeas 0.8 to 2.0 V 

Sr (except for Schmitt inputs) Vee@4.5V 10.0 ns 
Vee@5.5V 8.0 ns 

Absolute Maximum Ratings· 

Symbol Parameter Conditions Limits Units 

Vee Supply Voltage -0.5 to 7.0 V 

11K DC Input Diode Current 
VI=0.5 

-20 rnA 
or 

VI=Vee+0.5 
20 rnA 

VI DC Input Voltage - 0.5 to Vee + 0.5 V 

10K DC Output Diode Current 
Vo= -0.5 

-20 rnA 
or 

Vo=Vee+0.5 
20 rnA 

Vo DC Output Voltage - 0.5 to Vee + 0.5 V 

10 
DC Output Source or 

±15 rnA 
Sink Current, Per Output Pin 

Icc or IGND DC Vee or Ground Current ±20 rnA 

TSTG Storage Temperature -65 to 150 °C 

• Absolute maximum ratings are those values beyond which damage to the device may occur. Functional operation under 
these conditions is not implied. 

AC Test Conditions 

Input Pulse Levels 
Input Rise and Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

Capacitance (TA = + 25°C, f = 1.0 MHz) 

Symbol Max 

CIN Input Capacitance 7.0 

COUT Output CapaCitance 5.0 
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GND to 3.0 V 
3 ns 
1.5 V 
1.5 V 
See Figures 5 and 6 

Unit Conditions 

pF VIN=OV 

pF VOUT=OV 

• 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

74AC/ACT 
54AC/ACT I 74AC/ACT 

Symbol Parameter 
25°C 

Units Conditions 
Typ Guaranteed Limit 

liN Maximum Input Current 0.1 10.0 1.0 pA 
Vcc= Max 
VIN=VCC 

loz Maximum 3·State Current 0.5 10.0 5.0 pA 
High Z, Vcc = Max 
VOUT = 0 to Vcc 

ICCQ Supply Current, Quiescent 1.0 2.0 10.0 10.0 mA 
Vcc = Max, VIN = 0 V 
TSL, TSM, TSX = 5.0 V 

Supply Current, 12.4 MHz 
Vcc=Max, f=12.4 MHz 

ICCD 300 325 325 mA TSL, TSM, TSX = 5.0 V 
Loaded 

Test Load: See Note 1 

Supply Current, 20 MHz 
Vcc=Max, f=20 MHz 

ICCD 325 350 350 mA TSL, TSM, TSX = 5.0 V 
Loaded Test Load: See Note 1 

4.49 4.4 4.4 4.4 V 
VIN = VIL or VIH 
lOUT = 20 pA, Vcc = 4.5 V 

5.49 5.4 5.4 5.4 V 
VIN = VIL or VIH 

VOH Minimum High Level Output lOUT = 20 pA, Vcc = 5.5 V 

3.86 3.70 3.76 V 10H = -8 mA, Vcc=4.5 V 

4.86 4.70 4.76 V 10H = -8 mA, Vcc= 5.5 V 

0.001 0.1 0.1 0.1 V 
VIN = VIL or VIH, 
lOUT = 20 pA, Vcc = 4.5 V 

0.001 0.1 0.1 0.1 V 
VIN = VIL or VIH, 

VOL Maximum High Level Output lOUT = 20 pA, Vcc = 5.5 V 

0.32 0.4 0.37 V IOL=8 mA, Vcc=4.5 V 

0.32 0.4 0.37 V IOL=8 mA, Vcc=5.5 V 

10LD 
Minimum Dynamic Output 

32 32 mA 
Vcc=5.5 V 

Current VOLD=2.2 V 

10HD 
Minimum Dynamic Output 

-32 -32 mA Vcc=5.5 V 
Current VOHD=3.3 V 

Note 1: Test Load 50 pt, 500 ohm to Ground 
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AC Characteristics 

54AC 74AC 

If'" TA= -55°C to + 125°C TA= -40°C to + 85°C 

symbi 

o~ 
Vee· Units Fig. 

(V) 1010·60 1010·70 1010·55 1010·65 No. 

1/ ""~' r~, Min Max Min Max Min Max Min Max 

tMA Mull' - I1rfiu~~ '~3", ns 5 
" " ::) 54/ Time" l J r" 

tD Output Dela~ (,~:::: 7 7.:Y 
~.Q, /~ 1//~1l /::'1 

ns 5 

tENA 
3-State Output' 3.3~'·" (/ r/j /1 ~;11/, ~~// n {' 6 
Enable Delay 5.0 

ns 

tDIS 
3-Stage Output' 3.3 I(J {, 1/// I\~/ 1.,/,;:1 6 
Disable Delay 5.0 / I:",." 

ns 

Input Register 3.0 I,J <f l/h::i:L. /j. k~~~/ r· 
ts \ ns ,7,9 

Setup Time 5.0 !.\/ /,';" 

Input Register 3.3 
',.~ (l 121/ th 

Hold Time 5.0 
7, 9 

tw 
Clock Pulse 3.3 9 
Width 5.0 

ns 

Note 1: Transition is measured to ± 500 mV from steady state voltage with loading specified in Figure 6. 

·Voltage Range 3.3 is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 

54ACT 74ACT 

TA= -55°C to + 125°C TA= -40°C to +85°C 
Symbol Parameter Vcc· Units Fig. 

(V) 1010·60 1010·70 1010·55 1010·65 No. 

Min Max Min Max Min Max Min Max 

tMA 
Multiply·Accumulate 

5.0 55.0 65.0 ns 5 
Time 

to Output Delay 5.0 19.5 19.5 ns 5 

tENA 
3-State Output' 

5.0 14.0 14.0 ns 6 
Enable Delay 

tOIS 3-Stage Output' 5.0 14.0 14.0 ns 6 
Disable Delay 

ts 
Input Register 

5.0 5.0 5.0 ns 7, 9 
Setup Time 

th 
Input Register 

5.0 1.0 1.0 ns 7, 9 
Hold Time 

tw 
Clock Pulse 

5.0 
Width 

3.5 3.5 ns 9 

Note 1: Transition is measured to ± 500 mV from steady state voltage with loading specified in Figure 6. 

'Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Figure 5: AC Output Test Load 

5000 

Figure 6: Output 3·State Delay Load 
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Figure 7: Setup and Hold Time 

Figure 9: Timing Diagram 
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Figure 8: State Control Timing 
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54AC/74AC1016 • 54ACT/74ACT1016 
16 x 16 Parallel Multiplier 

Description 
The 'AC/ACT1016 is a high-speed, low power 
16 x 16-bit parallel multiplier that is ideally suited 
for real-time digital signal processing applications. 
Fabricated using advanced FACT technology, the 
'1016 offers a very low power alternative and 
exceptional performance. 

The 'AC/ACT1016 is a pin and functional 
replacement for TRW's MPY016H; the 'AC/ACT1016 
operates from a single Vcc supply and is 
compatible with standard TIL logic levels. 

The architecture of the 'ACT1016 features one 
16-bit port dedicated to the X input registers 
(controlled by CLKX), one 16-bit 1/0 port used for 
loading the Y input registers (controlled by CLKY) 
and for displaying the Least Significant Product 
(LSP), and one 16-bit output port multiplexed 
between displaying the Least Significant Product 
(LSP) and the Most Significant Product (MSP). The 
1/0 port direction is controlled by OEL and the 
output port 3-state control is controlled by OEP. 
The result is registered if FT is LOW (controlled by 
CLKL for the LSP and CLKM for the MSP) and 
unregistered if FT is held HIGH. 

Twos complement, unsigned magnitude and mixed 
mode multiplications are possible through the twos 
complement X and Y mode controls, XM and YM, 
respectively. These mode controls are registered, 
controlled by the input clocks CLKX and CLKY. 

Result rounding is controlled by the registered 
RND signal (controlled by both CLKX and CLKY). 
Selection of one of the two rounding modes is 
determined by the FA signal. 

• 16 x 16 Parallel Multiplier 
• Selectable Rounding Modes 
• Twos Complement, Unsigned Magnitude and 

Mixed Mode Multiplication 
• Pin and Functionally Compatible with TRW 

MPY016H 
• Provides Low Voltage, High-Speed Operation 
• Single Vcc Supply 
• ± 2000 V ESD Protection 
• Source/Sink 8 mA 
• 3-State Outputs 
• 'ACT1016 has TTL-Compatible Inputs 
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Connection Diagrams 

Pin Assignment 
for DIP 

/' ~~y, INC 

iCLKM 
p",y, li5'EP 

LJ 
P11,Y1 1FT 

Po,Y 
PI,Y 

• MSPSEL 

P7,Y 1+VCC 

P',Y iVcC 
P',Y 

~: ~:D 

~y ,x~ 

NC 'X'3 

44.' ",. " 
5~···········111~ 
Pin Assignment 

for PCC 



Ordering Code: See Section 6 

Pin Names 
X,5 - XO 
Y,5 - Yo 
CLKX, CLKY 
CLKM 
CLKL 
XM, YM 
FA 
FT 
OEL 
OEP 

RND 
MSPSEL 
P31 - P16 
P15 - Po 

Logic Symbol 

XM 

YM 

FA 

FT 

Multiplicand Data Inputs 
Multiplier Data Inputs 
Input Clocks 
Input Clock, MSP 
Input Clock, LSP 
Mode Control Inputs 
Format Adjust Control 
Format Transparent Control 
3-State Enable, LSP Routing 
3-State Enable, Product Output 
Port 
Round Control, MSP 
MSP Select 
MSP Outputs 
LSP Outputs 

P31·P16 

OEl 

5-403 

AC1016 • ACT1016 

Logic Diagram 

16 

ClKY 

CLKX 

MULTIPLIER ARRAY 

FA --------I FORMAT ADJUST 

16 
ClKM ______ -l 

ClKL ---------+~ 

OEP ________ \ 

PRODUCT 

Please note that this diagram is provided only for the 
understanding of logic operations and should not be used 
to estimate propagation delays. 
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Signal Descriptions 

Inputs 
XIN (X15 - Xo) 
Sixteen multiplicand data inputs. 

YIN (Y15 - Yo) 
Sixteen multiplier data inputs. This is also an 
output port for P15 - Po. 

Input Clocks 
CLKX 
The rising edge of this clock loads the X15 - Xo 
data input register along with the X mode and 
round registers. 

CLKY 
The rising edge of this clock loads the Y15 - Yo 
data input register along with the Y mode and 
round registers. 

CLKM 
The rising edge of this clock loads the Most 
Significant Product (MSP) register. 

CLKL 
The rising edge of this clock loads the Least 
Significant Product (LSP) register. 

Controls 
XM, YM 
Mode control inputs for each data word. A LOW 
input designates an unsigned data input, and a 
HIGH input designates twos complement. 

FA 
When the Format Adjust (FA) Control is HIGH, a 
full 32-bit product is selected. When this control is 
LOW, a left-shifted 31-bit product is selected with 
the sign bit replicated in the Least Significant 
Product (LSP). This control is normally HIGH 
except for certain fractional twos complement 
applications (see multiplier input/output formats). 

FT 
When the Format Transparent (FT) Control is HIGH, 
both the MSP and LSP registers are transparent. 

5-404 

QE[ 
The OEL input is the 3-state enable for routing LSP 
through YIN/LSPOUT port. 

QEj5 

The OEP is the 3-state enable for the product 
output port. 

RND 
The Round control is used for the rounding of the 
MSP. When this control is HIGH, A '1' is added to 
the Most Significant Bit (MSB) of the LSP. Note 
that this bit depends on the state of the format 
adjust (FA) control. 

If FA is LOW when RND is HIGH, a '1' will be 
added to the 2-16 bit (P14). If FA is HIGH when RND 
is HIGH, a '1' will be added to the 2-15 bit (P15). In 
either case, the LSP output will reflect this 
addition when RND is HIGH. 

Note also that rounding always occurs in the 
positive direction which may introduce a 
systematic bias. The RND input is registered and 
clocked in at the rising edge of the logical OR of 
both CLKX and CLKY. 

MSPSEL 
When .... M""S"'P""S'"'E"L is LOW, the Most Significant 
Product (MSP) is selected. When HIGH, the Least 
Significant Product (LSP) is available at the product 
output port. 

Outputs 
MSP (P31 - Po) 
The MSP is the Most Significant Product output. 

LSP (P15 - Po) 
The LSP is the Least Significant Product output. 

Y15·o/LSPOUT (Y15 - Yo or P15 - Po) 
This is the Least Significant Product (LSP) output 
available when OEL is LOW. It is also an output 
port for Y15 . Yo. 



Figure 1: Fractional Twos Complement Notation 
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Figure 2: Fractional Unsigned Magnitude Notation 
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Figure 3: Fractional Mixed·Mode Notation 

BINARY POINT 
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LSP MANDATORY 

*In this format an overflow occurs in the attempted multiplication of the twos complement number 1000 ... 0 with 1000.00 
yielding an erroneous product of -1 in the fraction case and _230 in the integer case. 
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Figure 4: Integer Twos Complement Notation 
BINARY POINT 
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Figure 5: Integer Unsigned Magnitude Notation 
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Figure 6: Integer Mixed Mode Notation 
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*In this format an overflow occurs in the attempted multiplication of the twos complement number 1000 ... 0 with 1000.00 
yielding an erroneous product of -1 in the fraction case and _230 in the integer case. 
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Recommended Operating Conditions 

Symbol Parameter Conditions Limits Units 

Vcc 
Supply Voltage 

2.0 to 6.0 V 
(unless otherwise specified) 

VI Input Voltage o to Vcc V 

Vo Output Voltage o to Vee V 

TA Operating Temperature 
74AC/ACT -40 to +85 °C 
54AC/ACT -55 to + 125 °C 

VIN 0.8 to 2.0 V 
Maximum Slew Rate Vmeas 0.8 to 2.0 V 

Sr (except for Schmitt inputs) Vee@4.5V 10.0 ns 
Vee@5.5V 8.0 ns 

Absolute Maximum Ratings* 

Symbol Parameter Conditions Limits Units 

Vec Supply Voltage -0.5 to 7.0 V 

11K DC Input Diode Current 
VI=0.5 

-20 mA 
or 

VI=Vee+0.5 
20 rnA 

VI DC Input Voltage - 0.5 to Vee + 0.5 V 

10K DC Output Diode Current 
Vo= -0.5 

-20 rnA 
or 

Vo=Vee+0.5 
20 rnA 

Vo DC Output Voltage - 0.5 to Vee + 0.5 V 

10 
DC Output Source or 

±15 rnA 
Sink Current, Per Output Pin 

Icc or IGND DC Vee or Ground Current ±20 rnA 

TSTG Storage Temperature -65 to + 150 °C 

• Absolute maximum ratings are those values beyond which damage to the device may occur. Functional operation under 
these conditions is not implied. 

AC Test Conditions 

Input Pulse Levels 
Input Rise and Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

Capacitance 

Symbol Parameter Max 

CIN Input Capacitance 7.0 

COUT Output Capacitance 5.0 

5·407 

GND to 3.0 V 
3 ns 

1.5 V 
1.5 V 

See Figures 7 and 8 

Unit Conditions 

pF VIN=O V 

pF VOUT=O V 

• 
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DC Characteristics over Operating Temperature Range (unless otherwise specified) 

Symbol Parameter 
74AC/ACT 54AC/ACT 74AC/ACT 

Units Conditions 
Typ Guaranteed Limit 

liN Maximum Input Current ±0.1 ± 10.0 ± 1.0 p,A 
Vee = Max 
VIN = Vee, 0 

loz Maximum 3-State Current 0.5 10.0 5.0 p,A 
High Z, Vee = Max 
VOUT=O, Vee 

ICCQ Supply Current, Quiescent 0.50 2.0 10.0 10.0 mA Vee = Max, VIN =0 V 

ICCD 
Supply Current, 12.4 MHz 

300 325 325 mA 
Vee = Max, f=12.4 MHz 

Loaded Test Load: See Note 1 

IceD 
Supply Current, 20 MHz 

325 350 350 mA 
Vee = Max, f = 20 MHz 

Loaded Test Load: See Note 1 

4.49 4.4 4.4 4.4 V 
VIN = VIL or VIH 
lOUT = -50 p,A, Vce = 4.5 V 

5.49 5.4 5.4 5.4 V 
VIN = VIL or VIH 

VOH" Minimum HIGH Level lOUT = -50 p,A, Vee = 5.5 V 
Output 

3.86 3.70 3.76 V IOH = - 8 mA, Vee = 4.5 V 

4.86 4.70 4.76 V IOH = - 8 mA, Vee = 5.5 V 

0.001 0.1 0.1 0.1 V 
VIN = VIL or VIH, 
lOUT = 50 p,A, Vee = 4.5 V 

0.001 0.1 0.1 0.1 V 
VIN = VIL or VIH, 

VOL" Maximum HIGH Level lOUT = 50 p,A, Vee == 5.5 V 
Output 

0.45 0.50 0.50 V IOL=8 mA, Vee =4.5 V 

0.45 0.50 0.50 V IOL=8 mA, Vee=5.5 V 

IOLD 
Minimum Dynamic Output 

32 32 mA 
Vee=5.5 V, VOLD= 

Current 2.2 V. See Note 2. 

IOHD 
Minimum Dynamic Output 

-32 -32 mA 
Vee = 5.5 V, VOHD= 

Current 3.3 V. See Note 2. 

Note 1: Test Load 50 pF, 500 ohm to Ground 
Note 2: Only one output loaded at a time, maximum duration of test 2 ms. 

"All outputs loaded. 
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AC Characteristics 

54AC 74AC 

TA= -55°C to +125°C TA= -40°C to +85°C 
Symbol Parameter Vee· Units Fig. 

~ 
(V) 1016·80 1016·65 1016·65 1016·55 No. 

Min Max Min Max Min Max Min Max 

tMUC ~~~ . e 'r:::: 3.3 
5.0 

ns 11 

tMC Clocked MI.m.~ ~ 
Time ·(7 j' / ~ ns 11, 12 

tpOSEL MSPSEL to V!.!: 
Product Out ~I / ns 11 

tpop Output Clock to P '1~ ,/ klL ) ns 11 

tpOY Output Clock to Y 
3.3 v(I 

~t 5.0 :::;; j) ns 11 

tENA 3·State Enable Time2 
3.3 V (/~ 1/1 ns 10 
5.0 /) 
3.3 

...., 
<I If ~ tOIS 3·State Disable Time2 

5.0 
ns 10 

Clock LOW Hold 
3.3 

.~ :Yi ;J. P)l' tHCL Time CLKXY Relative 
5.0 

ns 11, 12 
to CLKML1 

Setup Time 3.3 ....... (; ) :Y ts 
X,Y, RND 5.0 

9, 11 

th 
Hold Time 3.3 </ 9, 11 
X,Y,RND 5.0 

ns 

tw 
Clock Pulse Width 3.3 ns 11 
HIGH or LOW 5.0 

Note 1: To ensure that the correct product is entered in the output registers, new data may not be entered Into the registers 
before the output registers have been clocked. 

Note 2: Transition is measured to ± 500 mV from steady state voltage with loading specified In Figure 8. 

·Voltage Range 3.3 Is 3.3 V ± 0.3 V 
Voltage Range 5.0 is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
Information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 
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AC Characteristics 

54ACT 74ACT 

TA= -55°C to + 125°C TA= -40°C to +S5°C 
Symbol Parameter Vee· Units Fig. 

(V) 1016·80 1016·65 1016·65 1016·55 No. 

Min Max Min Max Min Max Min Max 

tMUC 
Unclocked Multiply 

5.0 SO.O 65.0 ns 11 
Time 

tMC 
Clocked Multiply 

5.0 65.0 55.0 ns 11, 12 
Time 

tpOSEL MSPSEL to 
5.0 13.0 13.0 11 

Product Out 
ns 

tpop Output Clock to P 5.0 20.0 20.0 ns 11 

tpOY Output Clock to Y 5.0 20.0 20.0 ns 11 

tENA 3-State Enable Time2 5.0 10.0 10.0 ns 10 

tOtS 3·State Disable Time2 5.0 12.5 12.5 ns 10 

Clock LOW Hold 
tHCL Time CLKXY Relative 5.0 0 0 ns 11, 12 

to CLKML1 

ts 
Setup Time 

5.0 5.5 5.5 ns 9, 11 
X,Y, RND 

th 
Hold Time 

5.0 
X, Y, RND 

1.0 1.0 ns 9, 11 

tw 
Clock Pulse Width 

5.0 
3.5 3.5 

11 
HIGH or LOW 

ns 

Note 1: To ensure that the correct product Is entered in the output registers, new data may not be entered into the registers 
before the output registers have been clocked. 

Note 2: Transition Is measured to ± 500 mV from steady state voltage with loading specified In Figure 8. 

·Voltage Range 5.0 Is 5.0 V ± 0.5 V 

Military parameters given herein are for general references only. For current military specifications and subgroup testing 
information please request Fairchild's Table I data sheet from your Fairchild sales engineer or account representative. 

Figure 7: AC Output Test Load 

500n 
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Figure 8: Output 3·State Delay Load 

Figure 9: Setup and Hold Time 
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Figure 10: 3·State Control Timing Diagram 
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Figure 11: '1016 Timing Diagram 
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Figure 12: Simplified Timing Diagram - Typical Application 
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54AC/74AC1017 • 54ACT/74ACT1017 
16 x 16 Parallel Multiplier 

Description 
The 'ACI'ACT1017 is a high-speed, low power 
16 x 16-bit parallel multiplier that is ideally suited 
for real-time digital signal processing applications. 
Fabricated using advanced FACT technology, the 
'ACI'ACT1017 offers a very low power alternative 
and exceptional performance. 

The 'ACI'ACT1017 is a pin and functional 
replacement for AMD's Am29517; the 'ACI'ACT1017 
operates from a single Vcc supply and is 
compatible with standard TTL logic levels. 

The 'ACI'ACT1017 performs the same mathematical 
functions as the 'ACI'ACT1016 but has a single 
clock, ClK, and three register enables making it 
ideal for microcoded applications. 

The architecture of the 'ACI'ACT1017 features one 
16-bit port dedicated to the X input registers 
(enabled by ENX), one 16-bit 1/0 port used to load 
the Y input registers (controlled by ENY) and for 
displaying the least Significant Product (lSP), and 
one 16-bit output port multiplexed between 
displaying the least Significant Product (lSP) and 
the Most Significant Product (MSP). 

The 1/0 port direction is controlled by'OE[ and the 
output port 3-state control is controlled by "OEfiif. 

The result is registered if FT is lOW (all 32 register 
bits enabled by "ENP) and unregistered if FT is held 
HIGH. 

Twos complement, unsigned magnitude and mixed 
mode multiplications are possible through the twos 
complement X and Y mode controls, XM and YM, 
respectively. These mode controls are registered, 
controlled by the input clock (ClK). 

Result rounding is controlled by the registered 
RND signal (controlled by ClK). Selection of one of 
the two rounding modes is determined by the FA 
signal. 
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• 16 x 16 Parallel Multiplier 
• Selectable Rounding Modes 
• Twos Complement, Unsigned Magnitude and 

Mixed Mode Multiplication 
• Pin and Functionally Compatible with Am29517 
• 'ACT1017 Interfaces Directly to TTL 
• 'AC1017 Provides Low Voltage, High·Speed 

Operation 
• Single Vcc Supply 
• ± 2000 V ESD Protection 
• High Drive 8 mA Outputs 
• Single Input Clock 

Pin Names 
X15· Xo 
Y15· Yo 
ClK 
ENX 
'Em 
"ENJ5 
XM,YM 
FA 
FT 
()E[ 

OEM 
RND 
MSPSEl 
P31 • P16 
P15· Po 

Multiplicand Data Inputs 
Multiplier Data Inputs 
Input Clock 
Register Enable, X15 . Xo 
Register Enable, Y15 • Yo 
Register Enable, MSP and lSP 
Mode Control Inputs 
Format Adjust Control 
Format Transparent Control 
3·State Enable, lSP Routing 
3·State Enable, MSP Routing 
Round Control, MSP 
MSP Select 
MSP Outputs 
lSP Outputs 

Ordering Code: See Section 6 

Logic Diagram 

XM XO· XIS RND YM Yo· YIS 

16 16 

I REGISTER I I REGISTER REGISTER 

16 
elK 
ENX r=o ~ 

I 
L 16 

5·414 

16 
OEl. 

j 

MULTIPLIER ARRAY 

I 

FA FORMAT ADJUST 

FT MSP lSP 
REGISTER REGISTER 

J 16 16 

ENP 

MSPSEl MULTIPLEXER 

OEM t. 
PRODUCT 

Please note that this diagram Is provided only for the 
understanding of logic operations and should not be used 
to estimate propagation delays. 



Product Index and Selection Guide 

FACT Descriptions and Family Characteristics 

Ratings, Specifications and Waveforms 

Design Considerations 

Data Sheets 

Package Outlines and Ordering Information 

FGC Series Advanced 2-Micron CMOS Gate Array 

FAIRCAD™ Semicustom Design System 

I CMOS Arrays Packaging Guide 

Field Sales Offices and Distributor Locations 





I=AIACHILD 

The Product Index and Selection Guide in Section 1 
lists only the basic device numbers. This basic 
number is used to form part of a simplified 
purchasing code where the package type and 
temperature range are defined as follows: 

74AC 

Temperature Range Family 
74AC=Commercial FACT 

~ 
54AC = Military FACT 
74ACT = Commercial TTL·Compatible 

Advanced CMOS 
54ACT = Military TTL·Compatible 

Advanced CMOS 

Device Type 

Package Code 
P = Plastic DIP 

SP = Slim Plastic DIP 
o = Ceramic DIP 

xxx 

SO = Slim Ceramic DIP 
F = Flatpak 

P 

Ordering Informationl 
Package Outlines 

C 

Temperature Range 
C = Commercial 
M= Military 

QR 

l_"'V'.'UoM T = Devices shipped in 
7" reels 

X = Devices shipped in 
14" reels 

OR = Commercial grade 
device with burn·in 

TR = Commercial grade 
device with burn·in 
shipped in 7" reels 

XR = Commercial grade 
device with burn·in 
shipped in 14" 
reels 

L = Leadless Ceramic Chip Carrier (LCC) 
o = Plastic Leaded Chip Carrier (PCG) 

OB = Military grade 
device with 
environmental and 
burn·in processing 
shipped in tubes 

S = Small Outline (SOIC) 

Package Package Code 

Plastic DIP P 
Slim Plastic DIP SP 
Ceramic DIP 0 
Slim Ceramic DIP SO 
Flatpak F 
Leadless Ceramic Chip Carrier (LCC) L 
Plastic Chip Carrier (PCG) Q 

Small Outline (SOIC) S 

Package Outlines 

Temperature Range 

Commercial 
-40°C to + 85°C 

Military 
-55°C to + 125°C 

Temperature Code 

C 

M 

The package outlines indicated above are shown in the detailed outline drawings in this section. 
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14 Lead Plastic Dual In-Line Package 
Ordering Codes: 74ACXXXPC 

74ACTXXXPC 

~.760(19.304)~ 
.740 (18.796) 

I:::::!fr: 
~ 1-

SEATING 

PLANE 

. 070 (1.778) 

.030( .762) 

!-.310 (7.874)1 

I i290 (7.366) I I 

RI150 .015(.381) -tiT l- .008(.203) 

~ .350 (8.890)--1 
NOM 

16 Lead Plastic Dual In-Line Package 
Ordering Codes: 74ACXXXPC 

74ACTXXXPC 

.025 (.635) 
MAX 

. 200J:rrmm .2~1~508) 
SEATING MAt --1.. 

PLANE f 

.150 (3.810) I I II 023 (585) 

.125 (3.175) H -.JI- :014 (:355) 

I .100 (2.540) I 

6-4 

.015 (0.381) 

.008 (0.203) 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are In Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within Index area. 

Leads are copper alloy, solder 
coated. Plastic Is novolac epoxy . 

Package weight is 0.9 gram. 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are In inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within Index area. 

Leads are copper alloy, solder 
coated. Plastic is novolac epoxy. 

Package weight Is 0.9 gram . 



20 Lead Plastic Dual In-Line Package 
Ordering Codes: 74ACXXXPC 

74ACTXXXPC 

1--.990 (25.146) I 

II~:: :~~'~j: ~~ 
. 023 (0.585) __ II • I I ' .070 (1.778) 
.014 (0.355) j-- ----I I-- .030 (0.762) 

-0'" ~":'N"" MAX ---.L..SEATING 

t r -~t PLANE 

.150 (3.810) .040 (1.016) 

.125 (3.175) NOM 

1.100 (2.540)1 

. 325 (8.255) 

.290 (7.366) 

h1 B\-.015 (0.381) 

I - .008 (0.203) 
- ~15° I 00 I 

.350 (8.890) 
NOM 

24 Lead Plastic Dual In-Line Package 
Ordering Codes: 74ACXXXPC 

74ACTXXXPC 

Index 
Area 

(14.224) 
(13.208) 

1r·610Jb~494~) 
.02DJ?,;.508) m 
--.i SEATING 

f PLANE I 15 0 .015 (0.381) 
-- 0° .008 (0.203) 

II .023 (0.585) I .700 (17.780) I 
..jr- .014 (0.355) I- MAX +I 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified . 

Notch or Lead One ID shall be 
within index area . 

Leads are copper alloy. solder 
coated. Plastic Is novolac epoxy. 

Package weight is 1.2 grams. 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within Index area. 

Leads are copper alloy. either tin 
plated or solder coated. Plastic Is 
novolac epoxy. 

Package weight Is 4.0 grams. 

• 



24 Lead Slim (0.300" Wide) Plastic Dual In-Line 
Ordering Codes: 74ACXXXSPC 

74ACTXXXSPC 

. 060 (1.524) 
b--=-=r-c=r-=--=-.::::r-t=--=-=r-c=ro=--c:I i01S (0.381) 

L .023 (0.585) 
.014 (0.355) 

fl:W~r·'~ .115(2.921) 

I 
.015 (0.381) 
.008 (0.203) 

L .350 (8.890)-.1 
NOM 

28 Lead Plastic Dual In-Line Package 
Ordering Codes: 74ACXXXPC 

74ACTXXXPC 

r--- 1.480(37.592) I 
IAI\A/\ 1.380(35.052) • 

~:F c:::::::::t = 
'"I 1_ .070 (1.778) --I .030 (0.762) 

~ 
.650 (IS.510) I 
.550 (13.970)-

.200 (5.080) MAX f I .02~1~·508) A 
j ~-"~ ~PLANE .015(0.381) 

- - .008 (0.203) 

r--- 1--.750 (19.050)----1 
.180 (4.064) .550 (13.970) 
.125(3.175) 1.100(2.540) 1 .023(0.585) 

.014 (0.355) 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within Index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic Is 
novolac epoxy. 

Package weight is 1.8 grams . 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 4.2 grams. 



40 Lead Plastic Dual In-Line Package 
Ordering Codes: 74ACXXXPC 

74ACTXXXPC 

~----- 2.000 (50.800) ~~~x I 
2.100 (53.350) I 

I:::::::::::::::::N 
.200 (5.080) 

MAX 

J ~ .070(1.778) 
.030 (0.762) 

~-MIN .160 (4.064~U U UJ LU U U U ~J~ U U U U U U U U 

.125 (3.175) I .100 (2.540) I .023 (0.585) 
.014 (0.355) 

r .650 (16.510) -j 
If .550 (13.970) \ I r = ~ .015 (0.381) 

. 008 (0.203) 

L .750 (19.050) j 
.550 (13.970) 

14 Lead Ceramic Dual In-Line Package 
Ordering Codes: 74ACXXXDC 

74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 

Index 
~-L~~~~~~-b~~~A~a 

(7.874) 
(5.588) 
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. 015 (0.381) 

.008 (0.203) 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are In Inches 
(mi"lmeters). Contro"lng 
dimensions: Inches. Dimensions 
are typical unless otherwise 
speCified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic Is 
novolac epoxy. 

Package weight is 6.5 grams . 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are In Inches 
(millimeters). ContrOlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
speCified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 2.0 grams . 

II 



16 Lead Ceramic Dual In-Line Package 
Ordering Codes: 74ACXXXDC 

74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 

~ .785(19.939)~ MAX 

. 290 (7.366) rr

.320 (8.128) ~ 

~~.060(1.524) .200 (5.080) .015 (0.381) irf:===fi\ 
MAX --.iSEATING L 

.200 (5.080)t 1 I t PLANE 15° 

.125(3.175) 0° 

W .023(.585) II- 1_·375(9.525)--1 
.014 (.355) --I NOM 

1 .100 (2.540) 

.015 (0.381) 

.008 (0.203) 

20 Lead Ceramic Dual In-Line Package 
Ordering Codes: 74ACXXXDC 

74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 

e1.060 (26.924):l 
MAX Index 

/Area 00 1~ 
.310 (7.874) 
.220 (5.588) 

11 20 -----.l 

.200 (5.080) 

v I 1_ .070 (1.778) 
-j .030 (0.762) 

MAX .060 (1.524) 

E~(0.381) SEATING 
~PLANE 

.200 (5.080) I h II 

.125 (3.175) --I --Ii--] 

1 .100 (2.540)1 .023 (0.585) 
.014 (0.355) 

.320 (8.128) 

.290 (7.366) 

H ~ .015 (.381) -1 ~ --t- .008 (.203) 

I. 1 
.375 (9.525) 

NOM 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 2.2 grams . 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 2.4 grams. 



24 Lead Ceramic Dual In-Line 
Ordering Codes: 74ACXXXDC 

74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 

~ .075 (1.905) 

'''1'.'''' ~.,,",.,," MAX ~ rr= --r 
.200 (5.080) I I II 
.120 (3.048) ~ j-- --II--

I .100 (2.540) I .023 (0.585) 
.014 (0.355) 

. 620 (15.748) 

.540 (13.716) 

I, j 
~ .015(0.381) i~ 19~ + .008 (0.203) 

~.750 (19.050~ 
MAX 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass . 

Package weight is 6.8 grams. 

24 Lead Slim (0.300" Wide) Ceramic Dual In-Line 
Ordering Codes: 74ACXXXSDC 

74ACTXXXSDC 
54ACXXXSDM 
54ACTXXXSDM 

~~I~ ~ ~ ~ ~:: ~:: ~/= 
.023 (.585)jl_ .070(1.778)J L 
. 011 (.355) .030 (0.762) 

1.100 (2.540) 
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1

·320 (8.128) r 
- .290 (7.366) 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within index area. 

Leads are alloy 42, either ti n 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass . 

Package weight is 3.9 grams. 

f115 0 
0 0 .015 (0.381) 

- .008 (0.203) 

1 .1 
.375 (9.525) 

NOM 

IJ 



28 Lead Ceramic Dual In-Line Package 
Ordering Codes: 74ACXXXDC 

74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 

I
' 1.470(37.338) .~ 

1.450 (36.830) 
Index 

[::::::::::::J9:;~ 
.070 (1.778) v I 1_ 
. 030 (0.762)--l 

10
.618 (15.698)_ 
.610 (15.494) 

MAX -- 0 .015 (0.381) 

. 075 (1.905) 

.225;:(55..7711i55)1-~1:;::;:;;:;:;;;;:;:::;;;;:::;::;:;::;;;;:::;::;:;;;:;:;;::l .01: (0.381) ~ 
f t ~ 1~0 - -- .008 (0.203) 

.155~ _II 1_.750 (19.050)--1 

.125 (3.175) r MAX 

I 100 (2 540) I .023 (0.585) 
. . .. .014 (0.355) 

40 Lead Ceramic Dual In-Line Package 
Ordering Codes: 74ACXXXDC 

74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 

.620 (15.748) 

.590 (14.986) 

j 

. 080 (2.032) 

.200-:'(5'-:.0:::-8O=:-) -r- --, PLANE 

.125 (3.175) 1 

Index 
Area 

. 205J~i07) ~.015([~~TING 

----j I-- .023 (0.584) 
,..",~.,,",-~ .014 (0.355) 
I .100 (2.540) I 
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15 0 

0 0 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass . 

Package weight is 7.5 grams . 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass . 

Package weight is 12.0 grams . 



64 Lead Side Brazed Dual In-Line Package 
Ordering Codes: 74ACXXXDC 

74ACTXXXDC 
54ACXXXDM 
54ACTXXXDM 

~--- ------------ 3.100 (78.740) REF 

33 

i 

1 

1 .900(22.860)1 

I 

1.015 (.381) 
.008 (.203) 

.025 (.635) FILLET 
ALLOWED 
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Index 
Area 

Notes 

-----t-t 1 
.175 (4.445) 
.125 (3.175) 

1 .100(2.540) 1 

J =------'1 
.940 (23.876) 
.890 (22.606) 

.915 (23.24) 

.880 (22.606) 
I 

-[ 

Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling dimen­
sions: Inches. Dimensions are 
typical unless otherwise specified. 

Notch or Lead One 10 shall be 
within index area. Metallization in 
notch may be electrically active. 

Leads are Kovar or alloy 42 with 
gold tin or solder coating. 
Substrate is 90% alumina (black). 
Lid is Kovar sealed with gold tin 
solder. 

Package weight is 16.0 grams. 

II 



14 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Codes: 74ACXXXSC 

74ACTXXXSC 

'ndex 
A ... 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.14 gram. 

16 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Codes: 74ACXXXSC 

74ACTXXXSC 

1

* .394 (10,OOO) ____ --i'1 
. 385 ( 9.800) 

101004(0.102)1 kEw=u=t,tgjJ::1J=tft 
1050(1.270) IJ L --I L 

.202 (0.490) 

.013 (0.350) 

Index 
Area 

.020 (0.500) 

.009 (0.250) 

.010(0.250) ! I\b 
007(0190)r;:f::::~ ~~ .069(1.750) 
C~ t _ .053(1.350) 

'--J tao -c:=-"\ 00 .010 (0.250) 
.004 (0.100) 

.050 (1.270) 

.015 (0.400) 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are In inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within Index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy . 

Package weight is 0.16 gram. 



16 Lead (0.300" Wide) Small Outline 
Integrated Circuit (SOIC) 
Ordering Codes: 74ACXXXSC 

74ACTXXXSC 

020 (D.490) 
013 (0.350) 

030 (0.150) 
.009 (0.250) 

,...--_----{1 r-
g6;ig~ I ) ~:l;~i 
¥l- ~ j 012(0.300) 

.004(0.100) 

.O5()(1.21'1 

.015 (0.400) 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy. either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.46 gram. 

20 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Codes: 74ACXXXSC 

74ACTXXXSC 

420 ( • 
393 

030(0.750) 

r-_____ 1-i'(OF-
""'.320) I r-,J.6501 
e2~~ I J '\SJ3501 
'---J \:-'0 c::= "\ 00 .012(0.300) 

.004(0.100) 

.050(1.270) 
015(0.400) 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within index area. 

Leads are copper alloy. either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.55 gram. 

II 



24 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Codes: 74ACXXXSC 

74ACTXXXSC 

IndeK 
A~. 

012(.300) 
004(.100) 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.66 gram. 

28 Lead Small Outline Integrated Circuit (SOIC) 
Ordering Codes: 74ACXXXSC 

74ACTXXXSC 

696 (17.700) I
.. 713(18.100) -I 

.020 (.490) 

.013(.350) 

Index A,.. 

. 030 (0.750) 

.013 (O.320~ ,tr ____ i_·00

-\9f 105 t2.650) 

O~j)dfJ.\:. ~: L2 ~~.350) 
i .012 (0.300) 

.004 (0.100) 

.050 (1.270) 

.015 (0.400) 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are In inches 
(millimeters). Controlling 
dimensions: Metric. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either lin 
plated or solder coated. Plastic is 
novolac epoxy . 

Package weight is 0.77 gram. 



20 Lead Plastic Chip Carrier (PCC) 
Ordering Codes: 74ACXXXQC 

. 395 

.385 

74ACTXXXQC 

rr"""",I~"!",,,1,,J,~,I,,,:~=:!"k-+----'1l48 (1.220) 

'I----'-=c: (1.066) 

I b·g~~n ~~~l 
.042 (1066) 

.180 (4 572) Tt--cdo==r-,:::,---.=r-,:::,---.=--==l:i 

.165 (4191) ± 5' 
.120 (3 048) 
.090 (2.286) 

'--1 ~~'------- .056(1423) 

101.004(0.102)1 ~.020(0.508) MIN ; L: f....021 (0.5~4) 
.045(1.143) RAO---.-l .330(~':8~·330) 
.025 (0.635) .290 (7.366) 

28 Lead Plastic Chip Carrier (PCC) 
Ordering Codes: 74ACXXXQC 

74ACTXXXQC 

1--__ .456 (11.583) SQ ~ 
.450 (11.430) . 

:g~~g:~~ll r-
.180 (4.572) .042 (1.066) 

t ~t .056(1.423) 

.165(4.191) n ± 5' 

.120 (3.048) 

.090 (2.286) 
~:r.;:;;-;-;;c-=;;;- .020 (0.508) MIN 
101.004(0.102)1 ~ I L --11--.021 (0.534) 

:g:~ [6:~j~l RAD -I .430 (10.922) .013 (0.330) 
.390 ( 9.906) 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified . 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 0.7 gram. 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

Leads are copper alloy, either tin 
plated or solder coated. Plastic is 
novolac epoxy. 

Package weight is 1.1 grams. 

• 



44 Lead Plastic Chip Carrier (PCC) 
Ordering Codes: 74ACXXXQC 

74ACTXXXQC 

I 
.120(3.048) 
.095 (2.286) 

101.G04(0.102)1 I 

.... (1.2201---1 r-
'.042 (1.0661, LI--...-l 

fI 
. 048 (1.220) 
.042 (1.066) 

/ ...J 1-..021 (0.5341 
.013 (0.330) ---J 

.045(1.143) RAD 

.025 (0.635) 1-----::: g~:=l 

52 Lead Plastic Chip Carrier (PCC) 
Ordering Codes: 74ACXXXQC 

74ACTXXXQC 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982 . 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within index area. 



68 Lead Plastic Chip Carrier (PCC) 
Ordering Codes: 74ACXXXQC 

74ACTXXXQC 

.042 (1.066) ~ .042 (1.066) 

. 056(1.423)1 ~ .056(1.423) 

84 Lead Plastic Chip Carrier (PCC) 
Ordering Codes: 74ACXXXQC 

74ACTXXXQC 

~--

, 

j 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area . 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within index area. 

II 



20 Terminal Ceramic Leadless Chip Carrier (LCC) 
Ordering Codes: 74ACXXXLC 

74ACTXXXLC 
54ACXXXLM 
54ACTXXXLM 

.020 (0.508) x 45° 
REF 

.015 (0.381) 
All Comer Terminals 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Terminal One is indicated by 
elongated metallization on 
package bottom. 

Terminals are coated with gold, 
tin or solder. Package is 90% 
minimum alumina (black); lid is 
solder seal metal. 

Package weight is 0.5 gram. 

28 Terminal Ceramic Leadless Chip Carrier (LCC) 
Ordering Codes: 74ACXXXLC 

74ACTXXXLC 
54ACXXXLM 
54ACTXXXLM 

.020(0.508) x 45° 
REF 

28 

.015(0.381) 
All Comer Terminals 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Terminal One is indicated by 
elongated metallization on 
package bottom. 

Terminals are coated with gold, 
tin or solder. Package is 90% 
minimum alumina (black); lid is 
solder seal metal. 

Package weight is 0.8 gram. 



44 Terminal Ceramic Leadless Chip Carrier (LCC) 
Ordering Codes: 74ACXXXLC 

74ACTXXXLC 
54ACXXXLM 
54ACTXXXLM 

.020 (0.508) x 45° 
REF 

"rv~~nr~rv~u-~~ 

1~."2(16.815} sa __ /1 ~.640(16.256}· ---I 

Cerpak 

I 

.015 (0.381) 
All Corner Terminals 

LEAD ONE 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M·1982. 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Terminal One Is Indicated by 
elongated metallization on 
package bottom. 

Terminals are coated with gold, 
tin or solder. Package is 90% 
minimum alumina (black); lid is 
solder seal metal. 

Package weight is 1.7 grams. 

Standard carrier loading locates 
Lead One of the device adjacent 
to the side with the double notch, 
mark side up. 

Standard carriers are one·piece 
designs for 14, 16, 20 and 24 lead 
Cerpaks. 

Carriers are molded of 
polysulfone, capable of 
withstanding normal IC handling 
over the temperature range of 
-55°C to + 150°C. 

II 



14 Lead Ceramic Flatpak 
Ordering Codes: 54ACXXXFM 

54ACTXXXFM 

.015 (0.381) Index Area 

.008 (0.20 3) 

..L ~ 14 
"- t 

.390 (9.9 06) t MAX 

.019 (0.483) 

. 010 (0.254) 

t 

7 8 ! 
I .050 (1.270) I 

. 085 (2.159) 
.006 (0.153) .045 (1.143) 
~~~ t 

L-F' ====~I=====ll~~~'~-+~==~ 
f I .370 (9.398) I .260 (6.604) I .370 (9.398) .04J (1.016) 

- .250 (6.350) - - .235 (5.969) - - .250 (6.350) .010 (0.254) 

16 Lead Ceramic Flatpak 
Ordering Codes: 54ACXXXFM 

54ACTXXXFM 

Index Area 

16 

I .050 (1.270) I 

~===::J .440(11.176) 
MAX 

. 019 (0.483) c::::===::::j 

.015 (0.381) c:::::===:j 
L. 8 

~ ~370 (9~8) ~70 085 (2 159) 
.006 (0.153) .250 (6.350) .250·' 
. 003 (0.076) .045 (1.143) 

=r===L---.lF=~ t 
I .285 (7.239) J .040 (1.016) 
- .245 (6.223) -, .010 (0.254) 

9 
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Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982 . 

Dimensions are in Inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within Index Area, or a tab shall 
be on Lead One . 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 0.4 gram . 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One ID shall be 
within Index Area, or a tab shall 
be on Lead One . 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 0.4 gram . 



20 Lead Ceramic Flatpak 
Ordering Codes: 54ACXXXFM 

54ACTXXXFM 

Index Area 

.019 (0.483) 

.015 (0.381) 

L­
r-

. 370 (9.398) j 

.250 (6.350) 

t--=9 I===~ I .092 (2.337) 
T j t t .045(1.143) 

.006 (0.153) L 

.003 (0.076) .040 (1.016) 
.300 (7.620) .010 (0.254) 
.245 (6.223) 

24 Lead Ceramic Flatpak 
Ordering Codes: 54ACXXXFM 

54ACTXXXFM 

all d A _Ln ex rea I .050 (1.27 
...L_ 

T' ~ "~--r 
.019 (0.483)L 
. 015 (0.381),---

12 13 

~ .370 (9.398) ~ 
.250 (6.350) 

~ .370 (9.398~ ~ 
.250 6.350 

.006 (0.153) I .420 (10.668) I 

.003 (0.076) l--- .360 ( 9.144) -I 
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.64 
(16.2 

o 
56) 
X MA 

. 090 (2.286) 

.045 (1.143) 
I 

I \ 
.040 (1.016) 
.010 (0.254) 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within Index Area, or a tab shall 
be on Lead One . 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 0.6 gram. 

Notes 
Dimensions and tolerances per 
ANSI Y14.5M-1982. 

Dimensions are in inches 
(millimeters). Controlling 
dimensions: Inches. Dimensions 
are typical unless otherwise 
specified. 

Notch or Lead One 10 shall be 
within Index Area, or a tab shall 
be on Lead One . 

Leads are alloy 42, either tin 
plated or solder coated. Base and 
lid are 90% minimum alumina 
(black) sealed with glass. 

Package weight is 0.8 gram . 
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Description 
The FGC Series is an advanced, high performance 
CMOS gate array family designed for LSI 
implementation of existing discrete logic systems 
and new designs requiring high density and low 
power. With up to 8000 gates and high 1/0 to gate 
ratios, the FGC family offers single gate array 
solutions to a wide variety of digital logic 
applications. Table 1 summarizes the important 
characteristics of this gate array family. 

Designed with true 2-micron design rules, the FGC 
Series is fabricated on an advanced, dual metal, 
oxide isolated, fully implanted CMOS process. 
Effective channel lengths of 1.3 microns coupled 
with reduced junction area capacitance allows 
system clock speeds up to 50 MHz. Internal gate 
propagation delays range from 1.1 ns typically to 
1.9 ns worst case industrial and 2.0 ns for military 
operation.' Operating from a single 5 V power 
supply, these arrays exhibit extremely low power 
dissipation, typically 20 ",W/gate/MHz. 

FGC Series Features 
• 500, 1200, 2400, 4000, 6000 and 8000 Gates 
• True 2·mlcron Silicon Gate CMOS Technology 
• High Performance-Typical Internal Delays 1.1 ns 
• 8 mA Output Drive Current Standard 
• Low Power Dissipation-Typically 

20 ",W/gate/MHz 
• Selectable CMOS or TTL 110 
• No Internal Cells Required for 1/0 Buffer 
• Single 5 V Power Supply 
• On·Chip Testability Features (Except FGC0500) 
• Wide Choice of Package Pin Counts and Styles 
• Complete Integrated CAD Support 
• Second Source-VLSI Technology, Inc. 

, 2-input NAND. Fanout = 2, typical interconnect metal 
Additional conditions include: 
Industrial: Voo = 4.5 V, Tj = 85°C, worst case process 

parameters 
Military: Voo = 4.5 V, Tj = 125°C, worst case process 

parameters 

7-3 

FGC Series 
Advanced 2·Micron CMOS 
Gate Array Family 

Array Organization 
The general layout of the FGC6000 can be seen in 
Figure 7-1. Electrical components are organized 
into structural features called cells. Macro circuits, 
which are the basic building block of logic design, 
are comprised of one or more cells. 

All FGC Series arrays use the same basic internal 
cell and 1/0 cell structure. Thus the same macros 
can be used throughout the FGC family. 

The' bussing structure for the FGC Series isolates 
the 110 cells from the internal array. Both the Voo 
and Vss bus surround the array in second metal 
(dual-layer metal process) and are brought into the 
internal array area via a power rail structure. Each 
cell is connected to the power rail through the 
substrate which reduces the resistance and 
internal latch-Up susceptibility. 

Figure 7·1: FGC6000 Die 

• 



Table 7·1: FGC Gate Array Family 

FGC0500 FGC1200 

Total Cells 360 792 
Equivalent Gates' 540 1188 
Input Only 0 27 
Inputs/Outputs 40 46 
Total I/O 40 73 
Power Pins 4 8 
Testability Pins 0 3 
Total Pins 44 84 

2 An equivalent gate is defined as one 2-input NAND. 

Internal Cell Description 
The basic internal cell of the FGC Series is shown 
in Figure 7-2. The cell consists of six transistors; 
three p-channel and three n-channel. The cell 
employs a bent gate pattern to optimize 
performance and minimize die size. Logic functions 
implemented with a single cell include two 
inverters, an inverter and a transmission gate, a 
two-input NAND or NOR and an inverter, and a 
three-input NAND or NOR. 

Internal cells are preconnected to form macros, the 
basic logic element from which a design is 
implemented. The FGC Series shares a common 
macro library, which consists of most 7400 series 
logic functions. Additionally, macros to support 
enhanced testability design methodologies, such 
as scan test, are also available. Table 4 
summarizes AC performance of commonly used 
macros. 

Internal Cell Features 
• 6-transistor cell (3 p-channel, 3 n-channel) 

Greater routing efficiency over 4-transistor cell 
designs 

• Single cell logic functions 
Two single inverters 
Inverter and transmission gate 
2-input NAND or NOR and inverter 
3-input NAND or NOR 

• Bent gate pattern 
Reduces junction capacitance 
15% area reduction over standard design 

FGC2400 FGC4000 FGC6000 FGC8000 

1728 2640 4000 5358 
2592 3960 6000 8037 

39 47 55 63 
70 86 106 118 

109 133 161 181 
8 8 8 16 
3 3 3 3 

120 144 172 200 

Figure 7·2: FGC Series Internal Cell 

VooBUS 

THREE 
P-CHANNELS 

THREE 
N·CHANNELS 

Vss BUS 
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1/0 Buffers 
All I/O-buffers contain built-in flexibility to allow 
both standard totem pole or 3-state output options 
without utilizing any internal cells. Additionally, 
each input can be individually programmed for 
either CMOS or TIL interface. This feature is 
available as a macro option, and is easily specified 
in the initial stages of logic design. Typical 
performance of input and output buffers is shown 
in Tables 5 and 6. The butters have been designed 
to source or sink 8 rnA (10 rnA for FGC0500) across 
the industrial temperature range and 6 rnA (8 rnA 
for FGC0500) across the military range. 

There are two cell types, input only and 
input/output, which are interspersed around the 
array (see Figure 7-3). Advantages of this 
configuration includes increased I/Os for a given 
gate count, reduced signal lengths and improved 
routability. 

Input Protection 
Input protection is incorporated into all I/O macros. 
As illustrated in Figure 7-4, dual VDD and Vss guard 
rings effectively reduce parasitic betas by providing 
recombination paths for minority carriers. This 
guard ring approach protects against up to 1200 V 
of static discharge. 

Figure 7-3: 1/0 Buffer Layout 

OUTPUT INPUT INPUT 
BUFFER 

CONTROL 
BUFFER BUFFER 

,---- ,----

P-CHANNEL N-

DRIVER INPUT CHANNEL INPUT 
PROT. DRIVER PROT. 

'--- '---

r-------

Figure 7-4: Input Protection 

INPUT 
BUFFER 

N-
CHANNEL 

DRIVER 

'----

01 

DIODE BFlEAKOOWN 
VOLTAGES (MIN) 

01 = 20 V 
02 = 20 V 

OUTPUT 
BUFFER 

Voo 

CONTROL 

r---

02 

01 

V55 

P-CHANNEL 
INPUT DRIVER 
PROT. 

'-----

D D D 
INPUT/OUTPUT CELL INPUT CELL INPUT OUTPUT CELL 
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Table 7·2: Absolute Maximum Ratings Chart 

Symbol Parameter Range Unit 

Voo Supply Voltage -0.5 to +6 V 

VI Input Voltage -0.5 to Voo +0.5 V 

Ii DC Input Current ±20 rnA 

TSTG Storage Temperature 
Ceramic Package -65 to +150 

°C 
Plastic Package -40 to +125 

TA Ambient Temperature Under Bias 3 

Military -55 to +125 
°C 

Commercial/Industrial -40 to +85 

TL Lead Temperature 
300 °C (Soldering, 10 seconds) 

3 Junction temperature not to exceed ambient temperature by more than 20°C 

Stresses greater than those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only; operation of the device at any condition above those indicated in the 
operational sections of these specifications is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect device reliability. 

Table 7·3: DC Characteristics (Voo=5.0 V ± 10%, TA=-55°C to +125°C, unless otherwise specified) 

Symbol Parameter Min Max Unit Conditions 

VIH Input HIGH Voltage' Guaranteed Input HIGH Voltage 
CMOS Input 3.15 Voo V TA= 125°C, Voo=4.5 V 
TTL Input (Industrial) 2.0 Voo TA = O°C, Voo = 5.25 V 
TTL Input (Military) 2.25 Voo TA = - 55°C, Voo = 5.5 V 

VIL Input LOW Voltage' Guaranteed Input LOW Voltage 
CMOS Input -0.5 1.35 V 
TTL Input -0.5 O.S 

VOH Output HIGH Voltage Voo-0.05 V 10H = -1 /LA, TA = 125°C, Voo = 4.5 V 

OB01 F(FGC0500) 3.7 V 
10H= -10 mA, TA=S5°C, Voo=4.5 V 
10H= -S mA, TA=125°C, Voo=4.5 V 

Other Output Buffers 3.7 V 
10H= -S mA, TA=85°C, Voo=4.5 V 
10H = - 6 mA, TA = 125°C, Voo = 4.5 V 

VOL Output LOW Voltage 0.1 V IOL=1 /LA, TA=125°C, Voo=4.5 V 

OB01 F(FGC0500) 0.4 V 
IOL=10 mA, TA=S5°C, Voo=4.5 V 
IOL=8 mA, TA= 125°C, Voo=4.5 V 

Other Output Buffers 0.4 V 
10L=S mA, TA = 85°C, Voo=4.5 V 
IOL=6 mA, TA=125°C, Voo=4.5 V 
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Table 7·3: DC Characteristics, continued 
(Voo=5.0 V ± 10%, TA=-55°C to +125°C, unless otherwise specified) 

Symbol Parameter Min Max Unit Conditions 

liN Input Leakage Current -10 10 p.A VIN =Voo or GND (Without Pullup Resistor) 

loz 3-State Output 
-10 10 p.A VOUT=VOO or GND 

Leakage Current 

CIN Input Capacitance 5 pF Excluding Package 

COUT Output Capacitance 5 pF Excluding Package 

CliO Transceiver Capacitance 5 pF Excluding Package 

• VIH and VIL are steady state specifications and are specified with respect to the device ground pin. All functional tests are 
performed using additional margins to account for AC noise. 

AC Characteristics for Selected Macros 

Typical Propagation Worst Case Propagation Delay (ns) 

Table 7·4: Internal Cell Delay (ns) Commercial/IndustrialS Military' 

Fanout Fanout 

Macro Cells Description Symbol Fanout=2 2 4 2 4 

INV11 1 2 1x Inverters 
tPLH 1.1 2.1 3.3 2.2 3.5 
tPHL 0.4 0.9 1.3 0.9 1.5 

NA02 1 2-lnput NAND tPLH 1.4 2.5 3.8 2.8 4.1 
tPHL 0.8 1.8 2.7 1.9 2.9 

NA04 2 4-lnput NAND 
tPLH 1.7 3.3 4.6 3.7 5.1 
tPHL 1.9 4.0 5.7 4.4 6.3 

NOR02 1 2-lnput NOR 
tPLH 1.9 4.1 6.4 4.5 7.0 
tPHL 0.6 1.2 1.7 1.4 1.9 

NOR04 2 4-lnput NOR 
tPLH 4.3 9.7 14.2 10.8 15.7 
tPHL 0.7 1.4 2.0 1.5 2.1 

DFP01 4 D Flip-Flop (Clock-Q) 
tPLH 2.6 5.4 6.5 5.9 7.2 
tPHL 2.1 4.2 4.8 4.7 5.3 

DFP04 6 
D Flip-Flop with Set, tPLH 3.1 6.4 7.6 7.0 8.2 
Reset (Clock -Q) tPHL 3.2 6.4 6.9 7.1 7.8 

• Voo =4.5 V, Tj = 85°C, Worst Case Process, Worst Case Wirelength. 
• Voo=4.5 V, Tj=125°C, Worst Case Process, Worst Case Wirelength. 
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Typical Propagation Worst Case Propagation Delay (ns) 

Table 7·5: Input Buffer Delay (ns) Commerclal/lndustrlals,7 Mllltary,,7 

Fanout Fanout 

Macro Description Symbol Fanout =2 2 4 2 4 

IOC011F CMOS with Pullup, FGC0500 
tPLH 1.9 3.5 4.0 3.6 4.3 
tPHL 2.2 3.9 4.5 4.2 4.9 

IOT011F TTL with Pull up, FGC0500 
tPLH 1.5 4.1 4.9 4.4 5.2 
tPHL 2.1 6.3 7.1 7.1 8.0 

IOC011 CMOS with Pullup 
tPLH 1.9 2.4 3.0 2.7 3.3 
tPHL 2.0 3.6 4.0 3.8 4.3 

IOT011 TTL with Pullup 
tPLH 2.6 3.6 4.1 3.9 4.5 
tPHL 2.9 4.3 5.1 5.0 5.8 

7 CMOS Input tr, tf = 5 ns, FAST™ Input tr, tf = 2.5 ns. 

Typical Propagation Worst Case Propagation Delay (ns) 

Table 7·6: Output Buffer Delay (ns) Commercial/Industrials Military' 

Capacitive 
Macro Description Symbol Load=15 pF 

OB01F High Drive, FGC0500 
tPLH 2.0 
tPHL 2.6 

OB03F 3-State, FGC0500 tPLH 2.5 
OB04F Standard, FGC0500 tPHL 2.8 

OB03 3-5tate tPLH 3.3 
OB04 Standard tPHL 4.2 

• Vee =4.5 V, TJ =85"C, Worst Case Process, Worst Case Wirelength. 
• Vee =4.5 V, TJ =125°C, Worst Case Process, Worst Case Wlrelength. 

Figure 7·5: Capacitance Estimate for FGC 
Series Internal Macros 
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Capacitive Load (PF) Capacitive Load (pF) 

15 50 100 15 50 

3.6 6.0 9.5 3.7 6.1 
4.6 6.7 9.7 5.0 7.1 

5.0 8.1 12.6 5.4 8.9 
5.2 8.0 12.0 5.6 8.4 

6.0 9.1 13.6 6.6 10.1 
6.5 9.3 13.3 7.1 9.9 

The figure Illustrates variations of 
capacitance due to fanout and wirelength of 
an estimated average of internal cell macros. 
Typical wirelengths are based on an 
assumption of 15 mils length per 
connection, 30% flrst·layer and 70% second· 
layer metal routing. Worst case wlrelengths 
assume 30 mils length per connection with 
50% first-layer and 50% second·layer 
metallization. 

100 

9.6 
10.1 

13.9 
12.4 

15.1 
13.9 



Testability Features 
Incorporated into the FGC Series (excluding the 
FGC0500) is a range of features to enhance design 
testability and simplify device testing. Three 
dedicated pads are located on each gate array, 
which may be bonded out to access three types of 
tests: output buffer parametric tests, DC functional 
tests, and an AC monitor test. A summary of each 
test is included in Table 7 and described more fully 
below. 

The output parametric tests allow DC data to be 
measured on all outputs by controlling the three 
input pins, TEST, TOE (Test Output Enable), and 
TDAT (Test Data). This feature avoids the need for a 
lengthy test program to force outputs into the 
correct state for parametric testing. 

System initialization can be greatly simplified by 
the JAM RESET feature. All flip-flops in a design 
can be simultaneously reset to zero, thereby 

Table 7·7: FGC Series Testability Features 

Inputs Output 

Type TEST TOE TDAT ACOUT 

1 1 1 Disabled 

0 0 TDAT Disabled 
Output Buffer 
Parametric Tests 0 1 0 Enabled 

0 1 1 Disabled 

DC Functional 
1 1 0 Disabled 

Tests 
1 0 

Scan 
Disabled 

Data 

AC Monitor 0 1 0 Enabled 

avoiding long vector sequences to initialize a 
device into a known state. Alternately, scan testing 
is also supported, which among other features, 
allows the array to be initialized by serially writing 
data into each flip-flop. 

An on-chip ring oscillator is provided as an 
indicator of AC performance of each device. The 
frequency is monitored by Fairchild at the wafer 
level as part of the outgoing test procedure. This 
Signal may also be bonded out at the expense of 
an 1/0 pad and used as an incoming customer 
acceptance criterion. 

Packaging 
Fairchild offers the following packages and pin 
counts for the FGC Series: Plastic and Ceramic 
DIPs: 24, 40; Plastic and Ceramic Pin Grid Arrays: 
68, 84, 100, 120, 132, 144, 180; Plastic and Ceramic 
J-Bend Chip Carriers: 44, 68, 84. 

Tests 
Performed Description 

Normal operation 

VOH, VOL, 10H, 10L 
Test Data signal, TDAT, appears 
on all outputs 

3-State Leakage All outputs in 3-state mode 

Standby Current 
Measurement of static power 
dissipation 

Jam Reset" Resets all flip-flops to a LOW state 

Scan Test" 
Allows data to be serially scanned 
into all flip-flops 

Ring Oscillator Enables on-chip ring oscillator to 
Frequency monitor AC performance 

" These tests are examples of Design for Testability techniques that the test pins can perform when additional internal cell 
logic is used. 
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CAD Support 
Fairchild supports various options for design 
implementation, working either through FAIRCAD,TM 
Fairchild's in-house, computer-aided design system, 
or through one of several commercially available 
computer-aided engineering workstations. Using 
any of the hardware options, the designer may 
elect to perform any or all of the design steps or 
delegate responsibility to a Fairchild applications 
engineer. 

Faircad Design Implementation 
FAIRCAD, Fairchild's computer-aided design 
system, provides a user-friendly, technology· 
independent environment for building FGC Series 
gate arrays. FAIRCAD's fully integrated CAD tools 
allow the designer to perform all design functions 
from schematic entry, circuit analysis and fault 
grading to layout and automatic test vector 
generation. FAIRCAD can easily be learned and 
used by those with no prior CAD experience. 
Complete training is provided in a one-week class 
that takes the user through an entire design 
example. 

FAIRCAD's high·level command menu and on·line 
help provides additional support by guiding the 
user step-by-step through the design cycle. 
Controlled program execution assures proper file 
management and adherence to design rules. In 
addition, summaries generated automatically after 
executing each program may be printed at any time 
for review. FAIRCAD supports off-hour batch 
submission-an effective method of increasing 
productivity while reducing CPU charges by 
running computer-intensive programs during non­
prime-time hours. 

In addition to design tools for implementing each 
of the steps illustrated below in Figure 7-6, 
FAIRCAD offers a number of system utilities 
including electronic mail, system/job status 
querying, color or BIW plot generation, as well as 
total CPU cost accounting. 

FAIRCAD can be accessed at FAIRTECH DeSign 
Centers in Northern and Southern California; 
Dallas, Texas; Boston, Massachusetts; Minneapolis, 
Minnesota; Maitland, Florida and in international 
design centers in Reading, England and Tokyo, 
Japan. Additionally, a variety of compatible 
alphanumeric and graphic CRTs at 
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customer sites can be linked to FAIRCAD through 
dial-up or leased lines. Further information on 
FAIRCAD's capabilities can be found in the 
Fairchild Gate Array CAD Support brochure, with 
comprehensive documentation available in the 
FAIRCAD User's Manual. 

Workstation Implementation 
Fairchild supports gate array design on Daisy 
Systems, Mentor Graphics and, in the future, Valid 
Logic and CAE computer-aided engineering 
workstations. Designers using workstations are 
provided with diskettes containing the macro 
library with all symbols and simulation models, and 
software for design verification, logic simulation, 
timing calculations and netlist generation. 

Placement and routing is performed at a FAIRTECH 
Design Center after the netlist is transferred to 
FAIRCAD. Final netlengths are transferred back to 
the workstation for timing verification. 

Figure 7·6: FAIRCAD Design Flow 
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Figure 7·7: Typical Engineering Workstation 
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FAIRCAD Features 
• Interactive Design Capture 
• Design Rule Checking 
• Interactive logic and Timing Simulation 
• Controllability Fault Analysis 
• Auto/Interactive Placement and Routing 
• Test Vector Formatting for ATE 

Introduction 
FAIRCADTM-Fairchild's fully integrated, technology 
independent gate array design software-supports 
all design tasks from design capture through final 
design database creation for prototype 
manufacturing. And FAIRCAD is available on tape 
for installation on the VAX VMS system, including 
the MicroVAX II. A proven tool for designing 
circuitry using our CMOS and ECl gate arrays, 
FAIRCAD combines engineering graphics with 
powerful programs to compile, analyze, simulate, 
place and route system designs. FAIRCAD is 
menu-driven with extensive on-line help listings 
and a built-in system monitor to ensure the proper 
program sequence is adhered to. Figure 8-1 
illustrates the typical FAIRCAD design flow. 

Fault simulation on FAIRCAD is eased through the 
use of our Cray 1-S Supercomputer in Milpitas, 
California; fault simulation on the Cray can be as 
much as 50 times faster than on other simulation 
devices. Remote communication links to the Cray 
make designing at your location even more 
convenient. And turnaround times at Fairchild have 
been further reduced by our in-house Cambridge 
E-Beam Direct-Write-On-Silicon System. 

Schematic Capture 
• Multiple Windows 
• Hierarchical Schematics 
• Menu-Driven 
• Mouse Command Entry 
• Complete ECl and CMOS Libraries 
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FAIRCAD™ 
Semicustom 
Design System 

With FAIRCAD's schematic capture program 
designs may be entered in either the schematic 
input mode or netlist input mode. The schematic 
input mode accesses FAIRCAD's fully interactive, 
menu-driven graphics design entry program. The 
Structure Description language (SDl) generates a 
netlist-a listing of all component interconnections 
in your design-to be entered into FAIRCAD on 
magnetic tape or through a keyboard. 

Figure 8·1: Typical FAIRCAD Design Flow 
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Schematic Input 
FAIRCAD schematic capture simplifies the 
entering and editing of a semicustom design. 
FAIRCAD programs are completely menu-driven 
and extensive on-line help listings are accessed by 
simply typing "H" followed by a carriage return. 
The schematic capture menu is shown in Figure 
8-2. Logic components are accessed from the 
macro library of the chosen technology and, with a 
single keystroke, positioned within the design. 
Facilities such as COMPONENT MOVE and ALIGN 
quickly organize and structure a design. 
Interconnection of components is also quick using 
connection rubberbanding, which makes line 
segments visible during the actual connection 
procedure; visible connections are "stretched" 
between entry points with the system crosshairs. 

same schematic or symbol simultaneously. Names, 
text, components, and pins can be aligned 
horizontally or vertically using FAIRCAD's 
alignment feature. 

Netlist Input Mode 

WINDOW commands allow editing up to four 
different symbols, schematics, or windows of the 

With this method a standard keyboard terminal is 
used to alphanumerically enter a net list. Two 
Fairchild programs permit "describing" a circuit to 
FAIRCAD. One program, using the SDL, accepts 
deSign information in the form of component 
descriptions and interconnections (netlist). The 
other program loads the manually generated netlist 
into the FAIRCAD database and checks for errors 
in connections, names, nets, etc. FAIRCAD will 
promptly inform the user of any errors located. The 
SDL can also be used for editing the manually 
entered netlist. 

Figure 8·2: FAIRCAD Schematic Capture Menu Features 
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Figure 8-3: Sample Circuit Network Analysis Summary 
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Circuit Design Rule Checking 
FAIRCAD's circuit analyzer checks the design to 
find problems early in the design cycle. This 
program extracts a netlist from a capture design 
and checks it for design rule violations, calculates 
power dissipation and summarizes the usage of 
logic macros. The design rule checker also 
analyzes netlists produced using FAIRCAD's 
Netlist Input Mode. See Figure 8-3 for a sample 
!'letlist summary. Errors found in your design must 
be corrected before design continuation. Circuit 
analysis checks fan-out, determines bias types 
required for each macro (ECl only), and 
automatically places additional power pads where 
required. Illegal macro interconnections such as 
the following are also checked: 

• Illegal open pins 
• Wired ORion-chip bussing violations 
• Unblasable connections 
• Incompatible circuits 
• Excessive fanout 
• Net naming conflicts 

Simulation 
• Hierarchical 
• Accurate Default Delays Automatically Calculated 
• Access to Internal Nodes 
• Hex/Octal Input to Circuits 
• Flexible Simulation Programming 

Simulation is used after the design has been 
entered into FAIRCAD and a netlist generated 
without any logic design violations. logic, timing, 
and hierarchical simulation, as well as test 
program generation, are available on FAIRCAD. 
With hierarchical simulation you can simulate any 
block of a design as if it were an Independent 
design: this hierarchical approach facilitates 
efficient design partitioning while maintaining 
consistency and improving the integration of the 
overall circuit. See Figure 8-4 for a sample 
FAIRCAD timing simulation output. 

First, using typical, automatically calculated 
propagation delays for all components, logic 
simulation is performed on FAIRCAD to check the 
accuracy of the logic. Initially, fault simulation is 
run to determine whether the input test patterns­
provided by the designer-successfully diagnose 
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the existence of injected faults. Then, after 
placement and routing are complete, corrected 
delay times can be computed using actual wiring 
distances. To speed the computer-intensive task of 
fault simulation, access to Fairchild's Cray 1-8 
Supercomputer (located In Milpitas, California) is 
provided. Now, controllability analysis is run by 
FAIRCAD at your facility to generate a potentially 
detectable and undetectable faults listing. Test 
vectors are produced for automatic test equipment 
(ATE) with programs that create and edit package­
pin files and supply input/output pin information. 

LoglclTiming Simulation 
FAIRCAD's logic and timing simulators are used 
for accurately gauging the functionally and 
performance of the design early in the design 
cycle. Using FAIRCAD, nodes can be set to 
specific values; simulated and compared results 
may be with the expected results. FAIRCAD's easy­
to-learn Fortran-like control language provides the 
ability to inspect and set internal nodes, do 
conditional branching, looping, and simulate such 
conditions as circuit stability. Simulation on 
FAIRCAD can be hierarchical; any block. (or an 
entire circuit) in the hierarchy can be simulated, 
saving time and facilitating circuit debugging. 

Both logic and timing Simulation check for 
violations such as minimum pulse width, setup 
time, hold and release time. The FAIRCAD timing 
program allows simulation of one timestep, one 
clock cycle, or multiple timesteps at a time, and 
inspection of internal nodes and 1I0s 
simultaneously. Prior to placement and routing, 
default metal lengths and default wire delays are 
used; after placement and routing, actual metal 
delays are used. 

Fault Simulation 
Fault simulation informs the user if, by inspecting 
the design's output pins, manufacturing defects 
modeled as "stuck-at" faults can be detected. To 
ensure test vectors screen potential manufacturing 
defects (short, open, pin hole, etc.), Fairchild 
provides access to a Cray 1-S Supercomputer and 
a powerful fault simulation program. In FAIRCAD, 
fault simulation is divided into two steps­
controllability and observability. Controllability, 
invoked by a single command in the test sequence, 



determines the percent of internal nodes being 
toggled by the vectors provided. In short, this 
analysis shows how effective the test vectors are 
in controlling the faults. Observability, which is 
accomplished using the parallel fault simulator on 
the Cray 1-S Supercomputer, propagates the faults 
to primary outputs; this determines if the faults are 
detectable. 

Placement 
• Automatic/Interactive 
• Automatic Improvement 
• Prohibits Design Rule Violations 
• Congestion Parameter Settings 

Figure 8-4: FAIRCAD Timing Waveforms 
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FAIRCAD's powerful placement program allows 
random, manual, or automatic placement of 
components. FAIRCAD provides the ability to 
interactively place II0s andlor critical path 
components in minutes. Automatic placement 
programs (automatic parameters, placement and 
improvement) are available to help achieve the 
optimum placement of your design. Placement, like 
all other interactive FAIRCAD programs, is menu· 
driven with extensive "help" features that list all 
possible user options. Many important display 
features such as cell and component outlines are 
also provided . 
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Before placement, a FAIRCAD program compiles 
and merges the netlist (generated by the circuit 
design rule checker) and chip databases into a 
format suitable for both placement and routing. An 
output listing is then produced that contains the 
following: 

• Circuit Netlist Description 
• Overall Circuit Summary 
• Detailed Summary of Component Macro Types 
• Detailed Summary of Components 
• Detailed Summary of Nets 
• Component-Net Cross Reference List 

To aid in the organizing of the placement, an 
extensive display menu is available for viewing 
selected component outlines, labels, cells, etc. 

Single-keystroke commands allow you to change 
the color of various levels, make a hard copy of 
what is currently visible on the terminal screen, 
graph congestion values, or show placement 
obstructions. The congestion graph feature, 
illustrated in Figure 8-5, helps you minimize 
interconnect length and congestion by 
automatically graphing vertical and horizontal 
placements. Cell "overlaps" are averted with a 
program that automatically informs you if a 
selected component placement overlaps others 
previously placed. 

Figure 8-5: FAIRCAD Placement with Congestion Graph Feature 
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Routing 
• Automatic/Interactive 
• Automatic Improvement 
• Prohibits Design Rule Violations 
• Congestion Parameter Settings 

Like placement, FAIRCAD's routing program has 
both manual and automatic features and is 
completely interactive. Critical nets may be pre­
routed and the automatic router invoked to finish 
routing the design. Manual routing, completely 
menu-driven, is available for specifying critical 
paths and editing disconnects. FAIRCAD's program 
for viewing the design reads information from the 
design file and allows viewing of unconnected 
nets; "airlines"-diagonal lines-are drawn 
between unconnected pins. As an additional 
safeguard against errors, FAIRCAD employs the 
automatic Design Rule Checker (DRC). 

Figure 8·6: FAIRCAD Routing Display 
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Automatically invoked each time you exit the 
routing editor, the DRC warns of any design rule 
violation. Table 8-1 lists FAIRCAD routing features. 
Figure 8-6 shows a typical routing display. 

Table 8·1: Routing Programs and Functions 
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Engineering Support 
Fairchild applications engineers, the experts of 
gate array design, are available for assistance 
during the work week and, by arrangement, can 
complete some or all of FAIRCAD's design tasks 
for you. 

Instruction 
Because you may only have a workable concept of 
what you want your circuit to do, Fairchild places a 
premium on instruction. Courses are taught by 
knowledgeable applications engineers at 
FAIRTECH design centers, and by special 
arrangement can be taught at your facility. 
Classrooms equipped with color graphics 
terminals-one per student-and video projection 
systems provide the perfect place to explore gate 
array design. 

A first-time customer will take both the hardware 
design course (1-2 days) for his chosen gate array 
family and the FAIRCAD training course (5 days). 
Since FAIRCAD is technology independent, the 
FAIRCAD seminar need not be repeated to 
accomplish a design using a different Fairchild 
gate array family. Instruction on FAIRCAD system 
installation and administration is also available. A 
complete listing of class dates and times is 
available at Fairchild Design Centers and sales 
offices. Training credits are provided with NRE 
charges for each design option. 

FAIReAD Hardware Requirements 
To run FAIRCAD at your facility you must have the 
DEC VMS operating system and FAIRCAD­
compatible hardware. The following lists operating 
system and hardware requirements: 

• VMS Operating System V4_2 
• MicroVAX II, VAX 111750, 111780, 111785,8600, 

8650 
• Tektronix Graphics Terminals 4113, 4115, 4107, 

4109,4125 
• VT100-Compatible Terminals (one for each 

graphics terminal) 
• 9-Track Tape Drive 
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FAIRCAD, databases and accompanying files 
require approximately 50 Megabytes of storage 
space. In addition to space required for FAIRCAD 
and its files, approximately 50 Megabytes of 
storage space is also required for the chosen array. 

MicroVAX " 
FAIRCAD is available for use on the DEC 
MicroVAX II. All FAIRCAD design tasks, including 
simulation, placement and routing, can be 
accomplished using the MicroVAX at your facility. 
Access to the Cray 1-S Supercomputer for fault 
simulation is available when designing with the 
MicroVAX II. Two MicroVAX II configurations are 
supported for FAIRCAD-the workstation and 
minicomputer configurations. The workstation 
configuration, which supports 1-2 users, requires 
the following: 

• BA123 MicroVAX II cabinet (World Box) 
• Three 71 Megabyte disk drives (two for single 

user) 
• RQDX3 disk controller 
• 1-2 Tektronix graphics terminals (4107, 4109, 4113, 

4115,4125) 
.1-2 VT220 (VT100-compatible) terminals (one for 

each graphics terminal) 
• TK50 tape drive 
• MicroVMS operating system 

The minicomputer configuration, supporting 1-8 
users, includes the following: 

• H9642 MicroVAX II cabinet 
• 5 Megabytes (min) memory 
• RA81 456 Megabyte fixed disk 
• 1-4 Tektronix graphics terminals (4107, 4109, 4113, 

4115, 4125) 
• 1-4 VT220 (VT100-compatible) terminals (one for 

each graphics terminal) 
• TK50 tape drive 
• MicroVMS operating system 
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Introduction 
This guide describes the packaging options 
available for FGC Series CMOS gate arrays. A wide 
selection of lead counts and package styles, 
including dual in-line, leaded chip carriers, pin grid 
arrays and ceramic flatpaks, is offered. Table 9-1 
lists the package styles and lead counts available 
and planned for each array in the FGC Series. 

The following paragraphs summarize the data 
presented in the table. 

Dual In-Line Packages 
Plastic and ceramic dual in-line packages with lead 
counts from 20 to 64 are available for FGC Series 
arrays with fewer than 4000 equivalent gates. Refer 
to Table 9-1 for product applicability. 
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CMOS Arrays 
Packaging Guide 

Quad Packages 
Plastic and ceramic leaded chip carriers (J-bend) 
with lead counts from 44 to 84 are available for the 
entire FGC Series of arrays. Refer to Table 9-1 for 
specific product applicability. 

Pin Grid Arrays 
Plastic and ceramic pin grid arrays with lead 
counts from 68 to 209 are available for all FGC 
Series arrays except the FGC0500. Refer to Table 
9-1 for specific product applicability. 

• 



Table 9·1: FGC Series Package Selection Guide 

FGC FGC FGC 
Lead Count Style 0500 1200 2400 

20 PDIP A 
20 CDIP P 

24 PDIP A A 
24 CDIP A A 

28 PDIP P P 
28 CDiP A A 

40 PDIP A A 
40 DCIP A A 

44 PLCC A A 
44 CLCC P A 

48 PDIP A 
48 CDiP A 

64 PDIP 
64 CDIP 

68 PLCC P 
68 CLCC A 
68 PPGA A 
68 CPGA A 

84 PLCC 
84 CLCC P 
84 PPGA A 
84 CPGA A 

120 PPGA 
120 CPGA 

132 CFPAK 

144 PPGA 
144 CPGA 

180 CPGA 

209 CPGA 

PDIP = Plastic Dual In-Line Package 
CDIP = Ceramic Dual In-Line Side Brazed Package 
PLCC = Plastic Leaded Chip Carrier (J-Bend Leads) 
CLCC = Ceramic Leaded Chip Carrier (J-Bend Leads) 
PPGA = Plastic Pin Grid Array 
CPGA = Ceramic Pin Grid Array 
CFPAK = Ceramic Flatpak 
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Fairchild 
Semiconductor 

Alabama 
555 Sparkman Drive, Suite 1030 
Huntsville, Alabama 35805 
Tel: 205-837-8960 

Arizona 
9201 North 25th Avenue, Suite 215 
Phoenix, Arizona 85021 
Tel: 602-943-2100 

California 
Auburn Office (Temporary) 
3620 Sugarview Road 
Meadow Vista, California 95722 
Tel: 916-823-6664 

·Costa Mesa Office 
3505 Cadillac Avenue, Suite 0-104 
Costa Mesa, California 92626 
Tel: 714-241-5900 

·Cupertino Office 
10400 Ridgeview Court 
Cupertino, California 95014 
Tel: 408-864-6200 

Encino Office 
15760 Ventura Blvd., Suite 1027 
Encino, California 91436 
Tel: 818-990-9800 

San Diego Office 
4355 Ruffin Road, Suite 100 
San Diego, California 92123 
Tel: 619-560-1332 

Colorado 
Colorado Springs Office 
102 South Tejon Street, Suite 1100 
Colorado Springs, Colorado 80903 
Tel: 303-578-3319 

Denver Office 
10200 East Girard 
Bldg. B., Suite 222 
Denver, Colorado 80231 
Tel: 303-695-4927 

Connecticut 
2440 Whitney Avenue 
Hamden, Connecticut 06518 
Tel: 203-288-1560 

• Fairtech Center located in this office 

Sales 
Offices 

Florida 
Deerfield Beach Office 
450 Fairway Drive, Suite 107 
Deerfield Beach, Florida 33441 
Tel: 305-421-3000 

·Orlando Office 
Maitland Colonnades 
2301 Lucien Way, Suite 260 
Maitland, Florida 32751 
Tel: 305-875-0500 

St. Petersburg Office 
9800 4th Street North, Suite 206 
St. Petersburg, Florida 33702 
Tel: 813-577-1380 

"Georgia 
3080 Northwoods Circle, Suite 130 
Norcross, Georgia 30071 
Tel: 404-441-2740 

Illinois 
500 Park Blvd., Suite 575 
Itasca, Illinois 60143 
Tel: 312-773-3133 

Indiana 
11711 North Meridan Street 
Suite 200 
Carmel, Indiana 46032 
Tel: 317-843-5686/5687 

Iowa 
373 Collins Road NE, Suite 200 
Cedar Rapids, Iowa 52402 
Tel: 319-395-0090 

Kansas 
8600 West 110th Street, Suite 206 
Overland Park, Kansas 66210 
Tel: 913-451-8374 

Maryland 
10270 Old Columbia Road 
Suite R 
Columbia, Maryland 21046 
Tel: 301-381-2500 

Massachusetts 
*1432 Main Street 
Waltham, Massachusetts 02154 
Tel: 617-890-4000 
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Michigan 
21999 Farmington Road 
Farmington Hills, Michigan 48024 
Tel: 313-478-7400 

Minnesota 
·3600 West 80th Street, Suite 590 
Bloomington, Minnesota 55431 
Tel: 612-835-3322 

New Jersey 
783 Riverview Drive North 
Totowa, New Jersey 07512 
Tel: 201-256-9006 

New Mexico 
2900 Louisiana NE, Suite D 
Albuquerque, New Mexico 87110 
Tel: 505·884-5601 

New York 
Endicott Office 
421 East Main Street 
Endicott, New York 13760 
Tel: 607-757-0200 

Fairport Office 
830 Cross Keys Office Park 
Fairport, New York 14450 
Tel: 716·223-7700 

Hauppauge Office 
300 Wheeler Road 
Hauppauge, New York 11788 
Tel: 516-348-0900 

Poughkeepsie Office 
66 Middlebush Road, Suite U-306 
Wappingers Falls, New York 12590 
Tel: 914-298-0680 

North Carolina II 
5954-A Six Forks Road I 
Raleigh, North Carolina 27609 
Tel: 919-848-2420 

Ohio 
Cleveland Office 
6133 Rockside Road, Suite 304 
Cleveland, Ohio 44131 
Tel: 216-447-9700 
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Ohio 
Dayton Office 
7250 Poe Avenue, Suite 260 
Dayton, Ohio 45414 
Tel: 513-890-5878 

Oregon 
6600 SW 92nd Avenue, Suite 27 
Portland, Oregon 97223 
Tel: 503-244-6020 

Pennsylvania 
Willow Wood Office Center 
Suite 110 
3901 Commerce Avenue 
Willow Grove, Pennsylvania 19090 
Tel: 215-657-2711 

Texas 
Austin Office 
8310 Capital of Texas Hwy. N 
Suite 160 
Austin, Texas 78731 
Tel: 512-346-3990 

*Fairtech Center located in this office 

Sales 
Offices 

* Dallas Office 
1702 North Collins Blvd. 
Suite 101 
Richardson, Texas 75080 
Tel: 214-234-3811 

Houston Office 
9896 Bissonnet-2, Suite 470 
Houston, Texas 77036 
Tel: 713-771-3547 

Utah 
5282 South 320 West, Suite D120 
Murray, Utah 84107 
Tel: 801-266-0773 

Washington 
11911 NE First Street, Suite 310 
Bellevue, Washington 98005 
Tel: 206-455-3190 
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Canada 
Toronto Regional Office 
7 Director Court 
Building C, Unit 102 
Woodbridge, Ontario L4L 4S5 
Tel: 416-746-7120 

Montreal Office 
3675 Sources Blvd., Suite 109 
Dollard des Ormeaux 
Quebec, H9B 2K4 
Tel: 614-683-0883 

Ottawa Office 
148 Colonnade Road South, 
Unit 13 
Nepean, Ontario K2E 7J5 
Tel: 613-226-8270 



Fairchild 
Sem icond uctor 

Austria and Eastern Europe 
Fairchild Electronics GmbH 
Assmayergasse 60 
A-1120 Wien 
Austria 
Tel: (0222) 85-86-82 

Brazil 
Fairchild Semiconductores Ltda. 
Caixa Postal 30407 
Rua Alagoas, 663 
01242 Sao Paulo, Brazil 
Tel: 66-9092 

Fairchild Semiconductor Ltd. 
Rua Oswaldo Cruz, 505 
Caixa Postal 948 
13100 Campinas SP Brazil 
Tel: 55-192-46655 

55-192-416434 

France 
Fairchild Europe Semiconductor 
Headquarters 
12 Place Oes Etats-Unis 
B.P. 655 
92542 Montrouge Cedex 
Tel: (1) 47-46-61-61 

Germany 
Fairchild Semiconductor GmbH 
Gebauede 458, Zimmer 2194 
0-6000 Frankfurt/Main 75 
Tel: (069) 690-56-13 

Fairchild Semiconductor GmbH 
Oeltzenstrasse 14 
0-3000 Hannover 
Tel: (0511) 178-44 

Fairchild Semiconductor GmbH 
Poststrasse 37 
0-7250 Leonberg 
Tel: (07152) 410-26 

Sales 
Offices 

Fairchild Semiconductor GmbH 
Zweigniederlassung Neufahrn 
Hans-Braunstrasse 50 
0-8056 Neufahrn 
Tel: (08165) 61-80 

Holland 
Fairchild Semiconductor B.v. 
Ruysdaelbaan 35 
NL-5613 OX-Eindhoven 
The Netherlands 
Tel: (040) 44-69-09 

Hong Kong 
Fairchild Semiconductor Products 
12th Floor, Austin Tower 
22-26A Austin Avenue, 
Tsimshatsui 
Kowloon, Hong Kong 
Tel: 3-723-5256 

Fairchild Semiconductor (HK) Ltd. 
5/F-6/F, San Miguel Bldg. 
9-11, Shing Wan Road 
Tai Wai, Shatin 
NT Hong Kong 
Tel: 852-0-6055311 

Italy 
Fairchild Semiconductori S.p.A. 
Viale Corsica 7 
20133 Milano 
Tel: (02) 749-12-71 

Japan 
Fairchild Semiconductor 
Pola Shibuya Bldg, 7th Floor 
1-15-21, Shibuya-Ku 
Tokyo 150 
Tel: (02) 4008351 

Fairchild Japan Corporation 
Yotsubashi Chuo Bldg. 
1-4-26, Shinmachi 
Nishi-Ku, Osaka 550 
Tel: 06-541-6138/9 
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International 

Korea 
Fairchild Semiconductor 
10th Floor, Life Bldg. 
61 Yuido-Oong, Youngdongpo-Ku 
Seoul 150 
Tel: 783-3795 

Scandinavia 
Fairchild Semiconductor AB 
Bergsunds Strand 39 
S-117 38 Stockholm 
Sweden 
Tel: (08) 84-01-70 

Singapore 
Fairchild Singapore Pty. Ltd. 
74 Bukit Timah Road 
#03-01/02 
Boon Siew Bldg. 
Singapore 0922 
Tel: (65) 258-1944 

Switzerland 
Fairchild Semiconductor GmbH 
Baumackerstr. 46 
CH-8050 Zurich 
Tel: (01) 311-42-30 

Taiwan 
Fairchild Semiconductor Ltd. 
Hsietsu Bldg., Room 502 
47 Chung Shan North Road 
Sec. 3 Taipei, Taiwan 
Tel: 573205 thru 573207 

United Kingdom 
Fairchild Semiconductor Ltd. 
230 High Street 
Potters Bar 
Hertsfordshire EN6 5BU 
England 
Tel: (0707) 51111 II 



Fairchild 
Sem icond uctor 

Alabama 
Hamilton/Avnet Electronics 
4940 Research Drive NW 
Huntsville, Alabama 35805 
Tel: 205-837-7210 

Schweber Electronics 
4910 Corporate Drive, Suite J 
Huntsville, Alabama 35805 
Tel: 205-895-0480 

Arizona 
Hamilton/Avnet Electronics 
505 South Madison Drive 
Tempe, Arizona 85281 
Tel: 602-231-5100 

Schweber Electronics 
11049 North 23rd Drive, Suite 100 
Phoenix, Arizona 85029 
Tel: 602-997-4874 

Wyle Distribution Group 
17855 North Black Canyon Hwy. 
Phoenix, Arizona 85023 
Tel: 602-866-2888 

California 
Arrow Electronics 
19748 Dearborn Street 
Chatsworth, California 91311 
Tel: 818-701-7500 

Arrow Electronics 
9511 Ridgehaven Court 
Viewriego, California 92123 
Tel: 619-565-4800 

Arrow Electronics 
521 Weddell Avenue 
Sunnyvale, California 94066 
Tel: 406-745-6600 

Arrow Electronics 
2961 Dow Avenue 
Tustin, California 92680 
Tel: 714-838-5422 

Authorized 
Distributors 

Avnet Electronics 
350 McCormick Avenue 
Costa Mesa, California 92626 
Tel: 714-754-6111 (Orange County) 

213-558-2345 (Los Angeles) 

Hamilton/Avnet Electronics 
3170 Pullman Avenue 
Costa Mesa, California 92626 
Tel: 714-641-1850 

Hamilton Electro Sales 
10950 West Washington Blvd. 
Culver City, California 90230 
Tel: 213-558-2000 

Hamilton/Avnet Electronics 
4103 North Gate Blvd. 
Sacramento, California 95834 
Tel: 916-920-3150 

Hamilton/Avnet Electronics 
454!) View ridge Avenue 
San Diego, California 92123 
Tel: 619-571-7527 

Hamilton Electro Sales 
1361-B West 190th Street 
Gardena, California 90248 
Tel: 213-217-6700 

Hamilton Electro Sales 
9650 Desoto Avenue 
Chatsworth, California 91311 
Tel: 818-700-6500 

Hamilton Electro Sales 
3002 East G Street 
Ontario, California 91764 
Tel: 714-989-4602 

Hamilton/Avnet Electronics 
1175 Bordeaux Drive 
Sunnyvale, California 94066 
Tel: 408-743-3355 

Schweber Electronics 
1225 West 190th Street, Suite 360 
Gardena, California 90248 
Tel: 213-327-8409 

'This distributor carries Fairchild die products only. 
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Schweber Electronics 
17822 Gillette Avenue 
Irvine, California 92714 
Tel: 714-863-0200 

Schweber Electronics 
21139 Victory Blvd. 
Canoga Park, California 91303 
Tel: 818-999-4702 

Schweber Electronics 
90 East Tasman Drive 
San Jose, California 95134 
Tel: 408-946-7171 

'Sertech Laboratories 
3170 Pullman Drive 
Costa Mesa, California 92626 
Tel: 714-754-0666 

Wyle Distribution Group 
7382 Lampson Street 
Garden Grove, California 92641 
Tel: 800-222-9953 

Wyle Distribution Group 
26677 Agoura Road 
Calabassas, California 91302 
Tel: 818-880-9001 

Wyle Distribution Group 
124 Maryland Street 
EI Segundo, California 90245 
Tel: 213-322-8100 

Wyle Distribution Group 
17872 Cowan Avenue 
Irvine, California 92714 
Tel: 714-863-9953 

Wyle Distribution Group 
Military Product Division 
18910 Teller Avenue 
Irving, California 92715 
Tel: 714-851-9953 

Wyle Distribution Group 
11151 Sun Center Drive 
Rancho Cordova, California 95670 
Tel: 916-638-5282 



Fairchild 
Semiconductor 

California 
Wyle Distribution Group 
9525 Chesapeake Drive 
San Diego, California 92123 
Tel: 619-565-9171 

Wyle Distribution Group 
3000 Bowers Avenue 
Santa Clara, California 95051 
Tel: 408-727-2500 

Zeus Components, Inc. 
5236 Colodny Drive 
Agoura Hills, California 91301 
Tel: 818-889-3838 

Zeus Components, Inc. 
1580 Old Oakland Road 
Suite C 205 
San Jose, California 95131 
Tel: 408-998-5121 

Zeus Components, Inc. 
22700 Savi Ranch Pkwy. 
Yorba Linda, California 92686 
Tel: 714-921-9000 

Colorado 
Arrow Electronics 
1390 South Potomac Street 
Suite 136 
Aurora, Colorado 80012 
Tel: 303-696-1111 

Hamilton/Avnet Electronics 
710 Wooton Road 
Colorado Springs, Colorado 80913 
Tel: 303-637-0055 

Hamilton/Avnet Electronics 
8765 East Orchard Rd., Suite 706 
Englewood, Colorado 80111 
Tel: 303-740-1000 

Schweber Electronics 
8955 East Nichols Avenue 
Englewood, Colorado 80112 
Tel: 303-799-0258 

Authorized 
Distributors 

Wyle Distribution Group 
451 East 124th Avenue 
Thornton, Colorado 80241 
Tel: 303-457-9953 

Connecticut 
Arrow Electronics 
12 Beaumont Road 
Wallingford, Connecticut 06492 
Tel: 203-265-7741 

Hamilton/Avnet Electronics 
Commerce Drive, Commerce Park 
Danbury, Connecticut 06810 
Tel: 203-797-2800 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203-792-3500 

Florida 
Arrow Electronics 
350 Fairway Drive 
Deerfield Beach, Florida 33441 
Tel: 305-429-8200 

Arrow Electronics 
1530 Bottlebrush Drive NE 
Palm Bay, Florida 32905 
Tel: 305-725-1480 

*Chip Supply 
7725 North Orange Blossom Trail 
Orlando, Florida 32610 
Tel: 305-298-7100 

Hamilton/Avnet Electronics 
6801 NW 15th Way 
Ft. Lauderdale, Florida 33309 
Tel: 305-971-2900 

Hamilton/Avnet Electronics 
3197 Tech Drive, North 
St. Petersburg, Florida 33702 
Tel: 813-576-3930 

Hamilton/Avnet Electronics 
6947 University Blvd. 
Winter Park, Florida 32792 
Tel: 305-628-3888 

*This distributor carries Fairchild die products only. 
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Schweber Electronics 
317 South North Lake Blvd. 
Suite 1024 
Altamonte Springs, Florida 32701 
Tel: 305-331-7555 

Schweber Electronics 
3665 Park Central Blvd. North 
Building 6 
Pompano Beach, Florida 33064 
Tel: 305-977-7511 

Zeus Components, Inc. 
1750 West Broadway, Suite 114 
Oviedo, Florida 32765 
Tel: 305-365-3000 

Georgia 
Arrow Electronics 
3155 Northwoods Pkwy., Suite A 
Norcross, Georgia 30071 
Tel: 404-449-8252 

Hamiiton/Avnet Electronics 
5825-D Peachtree Corners East 
Norcross, Georgia 30092 
Tel: 404-447-7500 

Schweber Electronics 
2979 Pacific Drive, Suite E 
Norcross, Georgia 30092 
Tel: 404-449-9170 

Illinois 
Arrow Electronics 
2000 Algonquin Road 
Schaumburg, Illinois 60195 
Tel: 312-397-3440 

Hamilton/Avnet Electronics 
1130 Thorndale Avenue 

II Bensenville, Illinois 60106 
Tel: 312-860-7780 

Schweber Electronics 
904 Cambridge Road 
Elk Grove Village, Illinois 60007 
Tel: 312-364-3750 



Fairchild 
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Indiana 
Arrow Electronics 
2495 Directors Row, Suite H 
Indianapolis, Indiana 46241 
Tel: 317-243-9353 

Hamilton/Avnet Electronics 
485 Gradle Drive 
Carmel, Indiana 46032 
Tel: 317-844-9333 

Iowa 
Arrow Electronics 
1930 St. Andrews NE 
Cedar Rapids, Iowa 52402 
Tel: 319-395-7230 

Hamilton/Avnet Electronics 
915 33rd Avenue SW 
Cedar Rapids, Iowa 52404 
Tel: 319-302-4757 

Schweber Electronics 
5270 North Park Place NE 
Cedar Rapids, Iowa 52402 
Tel: 319-373-1417 

Kansas 
Hamilton/Avnet Electronics 
9219 Quivira Road 
Overland Park, Kansas 66215 
Tel: 913-888-8900 

Schweber Electronics 
10300 West 103rd Street 
Suite 103 
Overland Park, Kansas 66214 
Tel: 913-492-2921 

Kentucky 
Hamilton/Avnet Electronics 
1061-D Newtown Pike 
Lexington, Kentucky 40511 
Tel: 609-259-1475 

Maryland 
Arrow Electronics 
8300 Guilford Road 
Suite H, Rivers Center 
Columbia, Maryland 21046 
Tel: 301-995-0003 

Authorized 
Distributors 

Hamilton/Avnet Electronics 
6822 Oak Hall Lane 
Columbia, Maryland 21045 
Tel: 301-995-3500 

Schweber Electronics 
9330 Gaither Road 
Gaithersburg, Maryland 20877 
Tel: 301-840-5900 

Zeus Components, Inc. 
8930 Rt. 108 
Columbia, Maryland 21045 
Tel: 301-997-1118 

Massachusetts 
Arrow Electronics 
One Arrow Drive 
Woburn Massachusetts 01801 
Tel: 617-933-8130 

Gerber Electronics 
128 Carnegie Row 
Norwood, Massachusetts 02062 
Tel: 617-329-2400 

Hamilton/Avnet Electronics 
10-D Centennial Drive 
Peabody, Massachusetts 01960 
Tel: 617-531-7430 

Schweber Electronics 
25 Wiggins Avenue 
Bedford, Massachusetts 01730 
Tel: 617-275-5100 

'Sertech Laboratories 
10-B Centennial Drive 
Peabody, Massachusetts 01960 
Tel: 617-531-8673 

Zeus Components, Inc. 
429 Marrett Road 
Lexington, Massachusetts 02173 
Tel: 617-863-8800 

Michigan 
Arrow Electronics 
755 Phoenix Drive 
Ann Arbor, Michigan 48104 
Tel: 313-971-8220 

'This distributor carries Fairchild die products only. 
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Arrow Electronics 
3510 Roger B. Chaffee SE 
Grand Rapids, Michigan 49508 
Tel: 616-243-0912 

Hami Iton/Avnet Electronics 
2215 29th Street SE, Space A5 
Grand Rapids, Michigan 49508 
Tel: 616-243-8805 

Hamilton/Avnet Electronics 
32487 Schoolcraft 
Livonia, Michigan 48150 
Tel: 313-522-4700 

Schweber Electronics 
12060 Hubbard Avenue 
Livonia, Michigan 48150 
Tel: 313-525-8100 

Minnesota 
Arrow Electronics 
5230 West 73rd Street 
Edina, Minnesota 55435 
Tel: 612-830-1800 

Hamilton/Avnet Electronics 
10300 Bren Road East 
Minnetonka, Minnesota 55343 
Tel: 612-932-0600 

Schweber Electronics 
7424 West 78th Street 
Edina, Minnesota 55435 
Tel: 612-941-5280 

Missouri 
Arrow Electronics 
2360 Schuetz Road 
st. Louis, Missouri 63146 
Tel: 314-567-6888 

Hamilton/Avnet Electronics 
13743 Shoreline Court East 
Earth City, Missouri 63045 
Tel: 314-344-1200 

Schweber Electronics 
502 Earth City Expressway 
Earth City, Missouri 63045 
Tel: 314-739-0526 



Fairchild Authorized United States 
Semiconductor Distributors and Canada 

New Hampshire Hamiiton/Avnet Electronics Summit Distributors, Inc. 
Arrow Electronics 2524 Baylor Drive SE 916 Main Street 
1 Perimeter Road Albuquerque, New Mexico 87106 Buffalo, New York 14202 
Manchester, NH 03103 Tel: 505-765-1500 Tel: 716-887-2800 
Tel: 603-668-6968 

New York Zeus Components, Inc. 
Hamilton/Avnet Electronics Arrow Electronics 100 Midland Avenue 
444 East Industrial Drive 25 Hub Drive Port Chester, New York 10573 
Manchester, NH 03104 Melville, New York 11747 Tel: 914-937-7400 
Tel: 603-624-9400 Tel: 516-694-6800 

Zeus Components, Inc. 
Schweber Electronics Arrow Electronics 2110 Smithtown Avenue 
Bedford Farms Building 2 20 Oser Avenue Ronkonkoma, New York 11779 
Kilton and South River Roads Hauppauge, New York 11787 Tel: 516-737-4500 
Manchester, N H 03102 Tel: 516-231-1000 
Tel: 603-625-2250 North Carolina 

Arrow Electronics Arrow Electronics 
New Jersey 3375 Brighton-Henrietta Town 5240 Greens Dairy Road 
Arrow Electronics Line Road Raleigh, North Carolina 27604 
6000 Lincoln Drive East Rochester, New York 14623 Tel: 919-876-3132 
Marlton, New Jersey 08053 Tel: 716-275-0300 
Tel: 609-596-8000 Hamilton/Avnet 

Hamiiton/Avnet Electronics 3510 Spring Forest Road 
Arrow Electronics 933 Motor Pkwy. Raleigh, North Carolina 27604 
2 Industrial Road Hauppauge, New York 11788 Tel: 919·878-0819 
Fairfield, New Jersey 07006 Tel: 516-231-9800 
Tel: 201-575-5300 Schweber Electronics 

Hamilton/Avnet Electronics 5285 North Blvd. 
Hamilton/Avnet Electronics 333 Metro Park Raleigh, North Carolina 27604 
10 Industrial Road Rochester, New York 14623 Tel: 919-876-0000 
Fairfield, New Jersey 07006 Tel: 716-475-9130 
Tel: 201-575-3390 Ohio 

Hamilton/Avnet Export Arrow Electronics 
Hamilton/Avnet Electronics 1065 Country Road, Suite 211A 7620 McEwen Road 
1 Keystone Avenue Westbury, New York 11590 Centerville, Ohio 45459 
Cherry Hill, New Jersey 08003 Tel: 513-435-5563 
Tel: 609-424-0100 Hamilton/Avnet Electronics 

103 Twin Oaks Drive Arrow Electronics 
Schweber Electronics Syracuse, New York 13207 6238 Cochran Road 
18 Madison Road Tel: 315-437-2642 Solon, Ohio 44139 
Fairfield, New Jersey 07006 Tel: 216-248-3990 

III Tel: 201-227-7880 Schweber Electronics 
Jericho Turnpike Hamilton/Avnet Electronics 

New Mexico Westbury, New York 11590 954 Senate Drive 
Arrow Electronics Tel: 516-334-7474 Dayton, Ohio 45459 
2460 Alamo Avenue SE Tel: 513-433-0610 
Albuquerque, New Mexico 87106 Schweber Electronics 
Tel: 505-243-4566 3 Town Line Circle Hamilton/Avnet Electronics 

Rochester, New York 14623 4588 Emery Industrial Parkway 
Tel: 716-424-2222 Warrensville Heights, Ohio 44128 

Tel: 216-831-3500 
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Ohio 
Hamilton/Avnet Electronics 
777 Brooksedge Blvd. 
Westerville, Ohio 43081 
Tel: 614-882-7004 

Schweber Electronics 
23880 Commerce Park 
Beachwood, Ohio 44122 
Tel: 216-464-2970 

Schweber Electronics 
7865 Paragon Road 
Dayton, Ohio 45459 
Tel: 513-439-1800 

Oklahoma 
Arrow Electronics 
4719 South Memorial 
Tulsa, Oklahoma 74145 
Tel: 918-665-7700 

Hamilton/Avnet Electronics 
12121 East 51st, Suite 102A 
Tulsa, Oklahoma 74146 
Tel: 918-252-7297 

Schweber Electronics 
4815 South Sheridan Road 
Tulsa, Oklahoma 74145 
Tel: 918-622-8000 

Oregon 
Arrow Electronics 
10260 SW Nimbus, Suite M3 
Tigard, Oregon 97223 
Tel: 503-684-1690 

Hamilton/Avnet Electronics 
6024 SW Jean Road 
Building C, Suite 10 
Lake Oswego, Oregon 97034 
Tel: 503-635-8157 

Wyle Distribution 
5250 NE Elam Young Parkway 
Suite 600 
Hillsboro, Oregon 97124 
Tel: 503-640-6000 

Authorized 
Distributors 

Pennsylvania 
Arrow Electronics 
650 Seco Road 
Monroeville, Pennsylvania 15146 
Tel: 412-856-7000 

Schweber Electronics 
2800 Liberty Avenue, Bldg. E 
Pittsburgh, Pennsylvania 15222 
Tel: 412-281-4150 

Schweber Electronics 
900 Business Center Drive 
Horsham, Pennsylvania 19044 
Tel: 215-441-0600 

Texas 
Arrow Electronics 
2227 West Braker Lane 
Austin, Texas 78758 
Tel: 215-835-4180 

Arrow Electronics 
3220 Commander Drive 
Carrollton, Texas 75006 
Tel: 214-380-6464 

Arrow Electronics 
10899 Kinghurst, Suite 100 
Houston, Texas 77099 
Tel: 713-530-4700 

Hamilton/Avnet Electronics 
4850 West Braker Lane 
Austin, Texas 78758 
Tel: 512-837-8911 

Hamilton/Avnet Electronics 
4850 Wright Road, Suite 190 
Stafford, Texas 77477 
Tel: 713-240-7733 

Hamiiton/Avnet Electronics 
2111 West Walnut Hill Lane 
Irving, Texas 75062 
Tel: 214-659-4111 

Schweber Electronics 
6300 La Calma Drive, Suite 240 
Austin, Texas 78752 
Tel: 512-458-8253 
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Schweber Electronics 
4202 Beltway Drive 
Dallas, Texas 75234 
Tel: 214-661-5010 

Schweber Electronics 
10625 Richmond, Suite 100 
Houston, Texas 77042 
Tel: 713-784-3600 

Wyle Distribution Group 
2120 West Braker Lane, Suite F 
Austin, Texas 78758 
Tel: 512-834-9957 

Wyle Distribution Group 
11001 South Wilcrest, Suite 105 
Houston, Texas 77099 
Tel: 713-879-9953 

Wyle Distribution Group 
1810 North Greenville Avenue 
Richardson, Texas 75081 
Tel: 214-235-9953 

Zeus Components, Inc. 
1800 North Glenville Road 
Richardson, Texas 75081 
Tel: 214-783-7010 

Utah 
Arrow Electronics 
1515 West 2200 South 
Salt Lake City, Utah 84119 
Tel: 801-972-0404 

Hamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, Utah 84119 
Tel: 801-972-2800 

Wyle Distribution Group 
1959 South 4130 West, Unit B 
Salt Lake City, Utah 84104 
Tel: 801-974-9953 

Virginia 
Arrow Electronics 
8002 Discovery Drive 
Richmond, Virginia 23285 
Tel: 804-282-0413 
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Washington 
Arrow Electronics 
14320 NE 21st Street 
Bellevue, Washington 98005 
Tel: 206-643·4800 

Ham'ilton/Avnet Electronics 
14212 NE 21st Street 
Bellevue, Washington 98005 
Tel: 206·453-5844 

Wyle Distribution Group 
1750 132nd Avenue NE 
Bellevue, Washington 98005 
Tel: 206-453-8300 

Wisconsin 
Arrow Electronics 
200 North Patrick Blvd. 
Brookfield, Wisconsin 53005 
Tel: 414-792-0150 

Hamilton/Avnet Electronics 
2975 South Moorland Road 
New Berlin, Wisconsin 53151 
Tel: 414·784·4510 

Schweber Electronics 
150 Sunnyslope Road, Suite 120 
Brookfield, Wisconsin 53005 
Tel: 414·784·9020 

Authorized 
Distributors 

Canada 
Future Electronics 
3220 5th Avenue NE 
Calgary, Alberta T2A 5N1 
Tel: 403-235·5325 

Future Electronics 
82 St. Regis Crescent North 
Downsview, Ontario M3J 1Z3 
Tel: 416-638·4771 

Future Electronics 
Baxter Center 
1050 Baxter Road 
Ottawa, Ontario K2C 3P2 
Tel: 613·820·8313 

Future Electronics 
237 Hymus Blvd. 
Pointe Claire (Montreal), 
Quebec H9R 5C7 
Tel: 514-694·7710 

Future Electronics 
1695 Boundary Road 
Vancouver, 
British Columbia V5K 4X7 
Tel: 604-438·5545 

Future Electronics 
5312 Calgary Trail 
Edmonton, Alberta P6H 4J8 
Tel: 403·438·2858 

Hamilton/Avnet Canada Ltd. 
2816 21st Street NE 
Calgary, Alberta T2E 6Z2 
Tel: 403·250-9380 
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Hamilton/Avnet Canada Ltd. 
2550 Boundary Road, Suite 115 
Burnaby, 
British Columbia V5M 3C3 
Tel: 604-437·6667 

Hamilton/Avnet Canada Ltd. 
6845 Rexwood Road, Units 3-4-5 
Mississauga, Ontario L4V 1R2 
Tel: 416·677·7432 

Hamilton/Avnet Canada Ltd. 
190 Colonnade Road 
Nepean, Ontario K2E 7J5 
Tel: 613·226·1700 

Hamiiton/Avnet Canada Ltd. 
2795 Halpern Road 
st. Laurent, Quebec H4S 1P8 
Tel: 514·335-1000 

Semad Electronics Ltd. 
9045 Cote de Liesse, Suite 101 
Dorval, Quebec H9P 2M9 
Tel: 514·636·4614 

Semad Electronics Ltd. 
864 Lady Ellen Place 
Ottawa, Ontario K1Z 5M2 
Tel: 613·722·6571 

Semad Electronics, Ltd. 
85 Spy Court 
Markham, Ontario L3R 4Z4 
Tel: 416·475·8500 

• 



Notes 



Notes 



DC Characteristics for 'AC Family Devices 

74AC 

Symbol Parameter Conditions Vee 
TA=25°C 

(V) 
Typ 

Minimum VouT=0.1 V 3.0 1.5 2.1 
VIH High Level or Vee-0.1 V 4.5 2.25 3.15 

Input Voltage 5.5 2.75 3.85 

Maximum VouT=0.1 V 3.0 1.5 0.9 
VIL Low Level or Vee-0.1 V 4.5 2.25 1.35 

Input Voltage 5.5 2.75 1.65 

3.0 2.99 2.9 
lOUT = -50 p.A 4.5 4.49 4.4 

Minimum 5.5 5.49 5.4 
VOH High Level 

·VIN = VIL or VIH Output Voltage 
-12 mA 3.0 2.56 

10H -24 mA 4.5 3.86 
-24 mA 5.5 4.86 

3.0 0.002 0.1 
IOUT=50 p.A 4.5 0.001 0.1 

Maximum 5.5 0.001 0.1 
VOL Low Level 

·VIN = VIL or VIH Output Voltage 
12 mA 3.0 0.32 

10L 24 mA 4.5 0.32 
24 mA 5.5 0.32 

Maximum 
liN Input Leakage VI = Vee, GND 5.5 ±0.1 

Current 

Maximum VI (OE) = VIL, VIH 
10Z 3·5tate VI = Vee, VGND 5.5 ±0.5 

Current Vo = Vee, GND 

10LO tMinimum VOLO= 1.1 V 5.5 

10HD 
Dynamic 

VOHD=3.85 V 5.5 Output Current 
• All outputs loaded; thresholds on input associated with output under test. 
tMaximum test duration 20 ms, one output loaded at a time. 

54AC 74AC 

TA= TA= Units 
-55° to +125°C -40° to +85°C 

Guaranteed Limits 

2.1 2.1 
3.15 3.15 V 
3.85 3.85 

0.9 0.9 
1.35 1.35 V 
1.65 1.65 

2.9 2.9 
4.4 4.4 V 
5.4 5.4 

2.4 2.46 
3.7 3.76 V 
4.7 4.76 

0.1 0.1 
0.1 0.1 V 
0.1 0.1 

0.4 0.37 
0.4 0.37 V 
0.4 0.37 

± 1.0 ±1.0 p.A 

± 10.0 ±5.0 p.A 

57 86 mA 

-50 -75 mA 



DC Characteristics for 'ACT Family Devices 

74ACT 

Symbol Parameter Conditions Vee 
TA=25°C 

(V) 
Typ 

Minimum VouT=O.l V 4.5 1.5 2.0 
VIH High Level or Vcc-O.l V 5.5 1.5 2.0 

Input Voltage 

Maximum 
VouT=O.l V 4.5 0.8 VIL Low Level 1.5 

Input Voltage or Vcc-0.1 V 5.5 1.5 0.8 

lOUT = -50 p,A 4.5 4.49 4.4 

Minimum 
5.5 5.49 5.4 

VOH High Level *VIN = VIL or VIH 
IOH -24 rnA 4.5 0.0001 3.86 

-24 rnA 5.5 4.86 

lOUT = 50 p,A 4.5 0.001 0.1 

Maximum 
5.5 0.001 0.1 

VOL Low Level *VIN = VIL or VIH 
Output Voltage IOL 24 rnA 4.5 0.32 

24 rnA 5.5 0.32 

liN Maximum VI=VCC, GND 5.5 ±0.1 
Input 

Maximum 
VI=VIL, VIH loz 3-State 5.5 ±0.5 

Current Vo=Vcc, GND 

ICCT 
Maximum 

VI = Vcc-2.l V 5.5 0.6 Iccllnput 

IOLD tMinimum VOLD = 1.1 V 5.5 
Dynamic 

IOHD Output Current VOHD=3.85 V 5.5 

• All outputs loaded; thresholds on input associated with output under test. 
tMaxlmum test duration 2.0 ms, one output loaded at a time. 

54ACT 74ACT 

TA= TA= Units 
-55° to + 125°C -40° to + 85°C 

Guaranteed Limits 

2.0 2.0 
2.0 2.0 V 

0.8 0.8 V 
0.8 0.8 

4.4 4.4 
V 5.4 5.4 

3.70 3.76 V 
4.70 4.76 

0.1 0.1 
V 0.1 0.1 

0.40 0.37 V 
0.40 0.37 

± 1.0 ± 1.0 p,A 

± 10.0 ±5.0 p,A 

1.6 1.5 rnA 

57 86 rnA 

-50 -75 rnA 






