


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































STROBE INPUT 
OR DIGIT ADDRESS 

(SEE NOTE 5) 

BCD MULTIPLEX 
DATA 

NOTE: 

{ 

.. .. .. 
II 

II .. 

DISPLAY DEMULTIPLEXING SYSTEM WITH RIPPLE BLANKING 

r- ,r-
Ao A1 A2 A3 It. ABi Ao A1 A2 A3 EI. ABO 

7-SETMENT DECODER NIEGMENT DII!CODER 
DRIYEA/LATCH DRIVERILATCH 

ABO. bcd.f. RBO. bcd·'1 

y -.1 

0=0 0=0 
�O�~�O� �O�~�O� 

.1 -= LEAST 
..t 

SIGNIFICANT 
DIGIT 

COMMON CATHODE LED DISPLAY. 
SUCH AS FAIRCHILD FND357 
OR FND500 

I 
I 

--I 
I 

---1 I 
-I - I 

-1 I 
1-----. I 

I 0 THER 1_----. 
GITS DI 

I 

I 
I 
I 

7-SEGMENT DECODER 
DRIYERILATCH 

ABO_bed." 

MOST SIGNIFICANT 
DIGIT 

68 

Digit address data must be non-overlapping. Standard TTL decoders like the 9301. 9311. 7442 or 74155 must be strobed. since 
the address decoding glitches could cause erroneous data to be strobed into the latches. 
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68 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
93XX 

UNITS CONDITIONS 
Min Max 

IOH Segment Output HIGH Current -16 -22 rnA 
Vee = 5.0 V, VOUT = 1.7 V, 
TA = +25°C 

IOL Segment Output LOW Current -250 250 p,A Vee = 5.0 V, VOUT = 1.7 V 

lee Power Supply Current 67 rnA 
Vee = Max, Outputs Open, 
Data & Latch Inputs=Gnd 

AC CHARACTERISTICS: Vee = +5.0 V, TA = +25°C (See Section 3 for waveformll and load configurations) 

93XX 

SYMBOL PARAMETER CL = 15 pF UNITS CONDITIONS 
RL = 100 n 

Min Max 

tPLH Propagation Delay 50 
Fig. 3-21 

tPHL An to a-g 75 
ns 

tPLH Propagation Delay 70 
Fig. 3-9 

tPHL LE to a-g 90 
ns 

AC OPERATING REQUIREMENTS: Vee = +5.0 V, TA = +25°C 

SYMBOL PARAMETER 
93XX 

UNITS CONDITIONS 
Min Max 

ts (H) 
Setup Time HIGH 

30 ns Fig. 3-13 
An to LE 

th (H) 
Hold Time HIGH 
An to LE 

0 ns Fig. 3-13 

ts(U 
Setup Time LOW 

20 ns Fig. 3-13 
An to LE 

th (U 
Hold Time LOW 
An to LE 

0 ns Fig. 3-13 

tw (U LE Pulse Width LOW 45 ns Fig. 3-8 
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9370 
7-SEGMENT DECODER/DRIVER/LATCH 

(With Open-Collector Outputs) 

DESCRIPTION - The '70 is a 7-segment decoder driver incorporating input 
latches and output circuits to directly drive incandescent displays. It can also 
be used to drive common anode LED displays in either a multiplexed mode 
or directly with the aid of external current limiting resistors. 

• HIGH SPEED INPUT LATCHES FOR DATA STORAGE 
• 25 rnA SINK CAPABILITY TO DRIVE EITHER INCANDESCENT OR 

COMMON ANODE LED DISPLAYS 
• HEXADECIMAL DECODE FORMAT 
• ACTIVE LOW LATCH ENABLE FOR EASY INTERFACE 

WITH MSI CIRCUITS 
• DATA INPUT LOADING ESSENTIALLY ZERO WHEN 

LATCH IS DISABLED 
• AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING 

AND/OR TRAILING-EDGE ZEROES 

ORDERING CODE: See Section 9 

PIN 
COMMERCIAL GRADE 

PKGS 
OUT 

Vee = +5.0 V ±5%, 
TA = O°C to +70°C 

Plastic 
A 9370 PC DIP (P) 

Ceramic 
A 9370DC DIP (0) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES 

a-g 

·Oe-Open Collector 

DESCRIPTION 

Address Inputs 
Latch Enable Input (Active LOW) 
Ripple Blanking Input (Active LOW) 
Ripple Blanking as Output (Active LOW) 

as Input (Active LOW) 
Segment Outputs (Active LOW) 

··Except Loading is 100 p.A @ 0.4 V when LE is HIGH. 
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PKG 

TYPE 

9B 

6B 

70 
CONNECTION DIAGRAM 

PINOUT A 

LOGIC SYMBOL 

712635 

I I I I ! ! 
Ao A1 A2 A3 LE RBI 

RBOabcdetg 

Vcc = Pin 16 
GND = Pin 8 

93XX (U.L.) 
HIGH/LOW 

2.0/1.0** 
1.0/1.0 
1.0/1.0 
2.0/2.0 

-/2.0 
OC*/25mA 



70 

FUNCTIONAL DESCRIPTION - The '70 has active LOW outputs capable of sinking in excess of 25 mA which 
allows it to drive a wide variety of 7-segment incandescent displays directly. It may also be used to drive 
common anode LED displays, multiplexed or directly with the aid of suitable current limiting resistors. This 
device accepts a 4-bit binary code and produces output drive to the appropriate segments of the 7-segment 
display. It has a hexadecimal decode format which produces numeric codes "0" through "9" and alpha codes 
"A" through "F" using upper and lower case fonts. 

Latches on the four data inputs are controlled by an active LOW latch enable LE. When the LE is LOW, the state 
of the outputs is determined by the input data. When the LE goes HIGH, the last data present at the inputs is 
stored in the latches and the outputs remain stable. The LE pulse width necessary to accept and store data is 
typically 30 ns which allows data to be strobed into the '70 at normal TTL speeds. This feature means that data 
can be routed directly from high speed counters and frequency dividers into the display without slowing down 
the system clock or providing intermediate data storage. 

The latch/decoder combination is a simple system which drives incandescent displays with multiplexed data 
inputs from MOS time clocks, DVMs, calculator chips, etc. Data inputs are multiplexed while the displays are in 
static mode. This lowers component and insertion costs since several circuits- seven diodes per display, 
strobe drivers, a separate display voltage source, and clock failure detect circuits-traditionally found in 
incandescent multiplexed display systems are eliminated. It also allows low strobing rates to be used without 
display flicker. 

Another '70 feature is the reduced loading on the data inputs when the Latch Enable is HIGH (only 10 /loA typl. 
This allows many '70s to be driven from a MOS device in multiplex mode without the need for drivers on the data 
lines. The '70 also provides autQmatic blanking of the leading and/or trailing-edge zeroes in a multidigit 
decimal number, resulting in an easily readable decimal display conforming to normal writing practice. I nan 8-
digit mixed integer fraction decimal representation, using the automatic blanking capability, 0060.0300 would 
be displayed as 60.03. Leading-edge zero suppression is obtained by connecting the Ripple Blanking Output 
(RBO) of a decoder to the Ripple Blanking Input (RBI) of the next lower stage device. The most significant 
decoder stage should have the RBI input grounded; and since suppression of the least significant integer zero 
in a number is not usually desired, the RBI input of this decoder stage should be left open. Asimilar procedure 
for the fractional part of a display will provide automatic suppression of trailing-edge zeroes. The RBO terminal 
of the decoder can be OR-tied with a modulating signal via an isolating buffer to achieve pulse duration 
intensity modulation. A suitable signal can be generated for this purpose by forming a variable frequency 
multivibrator with a cross coupled pair of TTL or DTL gates. 

LOGIC DIAGRAM 
r-----------------~ 

I 
I I 
I 

~ 
1 r 

r=:>~ 
I 

I 
I I 
I I 
I J ~ I 
I I 
I LATCH 1 I 
L ________ ____________ J 1-0F-1S 

DECODER 

--I LATCH .A> 
~ LATCH CD 

A3 

f--L LATCH CD 
--I>- + t 

J RIPPLE 1 BLANKING 
CIRCUIT 
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TRUTH TABLE 

INPUTS OUTPUTS 
BINARY 
STATE LE RBI Aa A2 A1 Ao 

- b d - T a c e 

H . X X X X • STABLE -
0 L L L L L L H H H H H H 
0 L H L L L L L L L L L L 
1 L X L L L H H L L H H H 

2 L X L L H L L L H L L H 
3 L X L L H H L L L L H H 
4 L X L H L L H L L H H L 
5 L X L H L H L H L L H L 

6 L X L H H L L H L L L L 
7 L X L H H H L L L H H H 
8 L X H L L L L L L L L L 
9 L X H L L H L L L H H L 

10 L X H L H L L L L H L L 

11 L X H L H H H H L L L L 
12 L X H H L L L H H L L L 
13 L X H H L H H L L L L H 
14 L X H H H L L H H L L L 
15 L X H H H H L H H H L L 

X X X X X X X H H H H H H 

'The RBi will blank the display only il binary zero is stored in the latches. 
"i'iEiO used as an input overrides all other input conditions. 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

NUMERICAL DESIGNATION 

o 2 3 4 5 6 7 8 9 

DISPLAY - RBO 9 
.. H STABLE 
H L BLANK 
H H n 

u 
H H I 

I 

L H ::l 
L 

L H 3 
L H Y 
L H c 

J 

L H c 
u 

H H 
, 

I 

L H 8 
L H 0 

I 

L H 0 

" 
L H L 

u 

H H r 
L 

L H d 
L H E 
L H c 

I 

H L" BLANK 

10 11 12 13 14 

I-I 
I I 

I '-II_II I 
11- I 1_11_1 

-I I , , I , I 1_ 1- _I I I 
11_11111_11_1_11_1 
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70 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYBMOL PARAMETER 
93XX 

UNITS CONDITIONS 
Min Max 

VOH Output HIGH Voltage RBO 2.4 V Vee = Min, IOH -80/J.A 

VOL Output LOW Voltage 
RBO 0.4 

V IOL = 3.2 mA I V - M· 
a-g 0.4 IOL = 25 mA I ee - In 

IOH Output HIGH Current, 8"- g 250 /J. A Vee = Max, Vour = 5.5 V 

105 A1, A2, A3, LE = Gnd 

lee Power Supply Current mA 
Vee = Max, Outputs Open 
Ao, A1, A2, IT= Gnd 94 
Vee = Max, Outputs Open 

AC CHARACTERISTICS: Vee = +5.0 V, TA = +25°C (See Section 3 for waveforms and load configurations) 

93XX 

SYMBOL PARAMETER CL = 15 pF UNITS CONDITIONS 
RL = 500 n 

Min Max 

tPLH Propagation Delay 75 
Figs. 3-1, 3-20 

tPHL An to 8"-9 50 
ns 

tPLH Propagation Delay 90 
Figs. 3-1, 3-9 

tPHL LE to 8"-9" 70 
ns 

AC OPERATING REQUIREMENTS: Vee = +5.0 V, TA = +25°C 

SYMBOL PARAMETER 
93XX 

UNITS CONDITIONS 
Min Max 

ts (H) Setup Time HIGH or LOW 30 
ts (U An to LE 20 

ns 
Fig. 3-13 

th (H) Hold Time HIGH or LOW 0 
th (U An to LE 0 

ns 

tw (U LE Pulse Width LOW 45 ns Fig. 3-9 

\ 
I 
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72 
CONNECTION DIAGRAM 

PINOUT A 

93H72 
HIGH SPEED 4-BIT SHIFT REGISTER 

MIi[I - ~vcc 
(With Enable) 

D[! ~QO 
Ern: ~Q' 
PoI:! ~Q' 
P.[~ ~Q3 

DESCRIPTION - The '72 high speed 4-bit shift register is a multifunctional P21! ~Q3 
sequential logic block which is useful in a wide variety of register ap- P31! ~cp 
plications. It may be used in serial-serial, shift left, shift right, serial-parallel, GND!! PJPE 
parallel-serial and parallel-parallel data transfers. The '72 has three syn-
chronous modes of operation: shift, parallel load and hold (do nothing). 
The hold capability permits information storage in the register independent 
of the clock. 

• 60 MHz TYPICAL SHIFT FREQUENCY 
LOGIC SYMBOL 

• SYNCHRONOUS PARALLEL DATA ENTRY 
• DATA HOLD (DO NOTHING) INDEPENDENT OF CLOCK 
• FULLY SYNCHRONOUS, EDGE-TRIGGERED 
• ASYNCHRONOUS MASTER RESET 1 iii I 

E Po p, '" Po 

ORDERING CODE: Se.e Section 9 9--<l PE 

2-D Q3P--11 

PIN 
COMMERCIAL GRADE MILITARY GRADE 

PKG 10- CP 

PKGS Vee = +5.0 V ±5%, Vee = +5.0 V ±10%, 
MR Qo 0, 0, 03 

OUT 
TA = O°C to +70°C TA = -55°C to +125°C 

TYPE T ,15 1l 113 1l 

Plastic A 93H72PC 98 OIP(P) Vee = Pin 16 

Ceramic GND = Pin 8 

OIP(O) A 93H720C 93H720M 68 

Flatpak 
A 93H72FC 93H72FM 4L (F) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES DESCRIPTION 
93H (U.L.) 
HIGH/LOW 

E Enable Input (Active LOW) 2.0/2.0 
PE Parallel Enable Input (Active LOW) 1.0/1.0 
Po-Pa Parallel Data Inputs 1.0/1.0 
CP Clock Pulse Input 2.0/2.0 
MR Master Reset Input (Active LOW) 1.0/1.0 
0 Serial Data Input 1.0/1.0 
QI-Q3 Parallel Outputs 20/10 
03 Last Stage Complementary Output 20110 
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FUNCTIONAL DESCRIPTION - The '72 is a 4-bit shift register with three modes of operation: shift, parallel 
load and hold (do nothing!. The register is fully synchronous with any output change occuring after the rising 
clock edge. The '72 features edge-triggered type characteristics on all inputs (except MR) which means there 
are no restrictions on the activity of these inputs (PE, E, Po - P:l, D) for logic operation except for the setup 
requirements prior to the LOW-to-HIGH clock transition. 

The mode of operation of the '72 is determined by the two inputs, Parallel Enable(PE> and Enable@ as shown in 
Table 1. The active LOW Enable when HIGH, places the register in the hold mode with the register flip-flops 
retaining their information. When the Enable is activated (LOW) the Parallel Enable(PE) determines whether the 
register operates in a shift or parallel data entry mode. 

When the Enable is LOW and the Parallel Enable input is LOWthe parallel inputs are selected and will determine 
the next condition of the register synchronously with the clock as shown in Table II. In this mode the element 
appears as four common clocked D flip-flops. With E LOW and the PE input HIGH the device acts as a 4-bit shift 
register with serial data entry through the D input shown in Table III. In both cases the next state of the flip-flops 
occurs after the LOW-to-HIGH transition of the clock input. 

The asynchronous active LOW Master Reset overrides all inputs and clears the register forcing outputs 00 -03 
LOW and 03 HIGH. To provide for left shift operation, P3 is used as the serial data input and 00 is theserial data 
output. The other outputs are tied back tothe previous parallel inputs, with 03 tied to P2, 02 tiedto P1 and 01 tied 
to Po. 

LOGIC DIAGRAM 

i Pi Po P3 

cp--------------~--~--1_--------~--~--+_---------+--~--+_--------~ 
MR------------------~--1_------------~--+_------------~--+_----------~ 

00 

MODE 

Parallel Load 

Synchronous 
Serial Shift 
Hold 
Hold 

Asynchronous Reset 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

TABLE I. MODE SELECT TABLE 

MR E PE IPO P1 P2 P3 D 

H L L Parallel Data Entry X 
H L H X X X X Serial Data Entry 
H H L X X X X X 
H H H X X X X X 

L X X All Outputs Set LOW (03 = HIGH) 
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TABLE II. TABLE III. 
PARALLEL DATA ENTRY SERIAL DATA ENTRY 

PO-P3 a DINPUT 00 
INPUT @ tn @ tn + 1 @ tn @ tn + 1 

L L L L 
H H H H 

tn = Present State 
tn + 1 = State after next clock 
H = HIGH Voltage Level 
L = LOW Voltage Level 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
93H 

UNITS CONDITIONS 
Min Max 

los Output Short Circuit Current -30 -100 rnA Vee = Max, VOUT = 0 V 

Power Supply Current 
XM 120 

rnA Vee = Max lee XC 135 

AC CHARACTERISTICS: Vee = +5.0 V, TA = +25°C (See Section 3 for waveforms and load configurations) 

93H I 
SYMBOL PARAMETER CL = 15 pF UNITS CONDITIONS 

Min Max 

fmax Maximum Shift Frequency 45 MHz Figs. 3-1, 3-8 

tPLH Propagation Delay 16 
Figs. 3-1, 3-8 

tPHL CP to an 21 
ns 

tpHL 
Propagation Delay 

26 ns Figs. 3-1, 3-16 
MR to an 

AC OPERATING REQUIREMENTS: Vee = +5.0 V, TA = +25°C 

SYMBOL PARAMETER 
93H 

UNITS CONDITIONS 
Min Max 

ts (H) Setup Time HIGH or LOW 
7.0 

ts(U D or Pn to CP 
ns Fig. 3-6 

ts (H) Setup Time HIGH or LOW 
17 

ts (U E to CP 

ts (H) Setup Time HIGH or LOW 
19 

Is (U PE to CP 
ns Fig. 3-6 

th (H) Hold Time HIGH or LOW 
0 

th (U D, Pn, E or PE to CP 

tw (U MR Pulse Width LOW 19 
Fig. 3-16 ns 

trec MR Recovery Time 7.0 
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9374 
7-SEGMENT DECODER/DRIVER/LATCH 

(With Constant Current Sink Outputs) 

DESCRIPTION - The '74 is a 7-segment decoder driver incorporating input 
latches and output circuits to directly drive common anode LED displays. 

• HIGH SPEED INPUT LATCHES FOR DATA STORAGE 
• 15 rnA CONSTANT CURRENT SINK CAPABILITY TO DIRECTLY DRIVE 

COMMON ANODE LED DISPLAYS 
• INCREASES INCANDESCENT DISPLAY LIFE 
• ACTIVE LOW LATCH ENABLE FOR EASY INTERFACE 

WITH MSI CIRCUITS 
• DATA INPUT LOADING ESSENTIALLY ZERO WHEN LATCH DISABLED 
• AUTOMATIC RIPPLE BLANKING FOR SUPPRESSION OF LEADING 

AND/OR TRAILING-EDGE ZEROES 

ORDERING CODE: See Section 9 

PIN 
COMMERCIAL GRADE 

PKGS 
OUT 

Vee = +5.0 V ±5%. 
TA = O°C to +70°C 

Plastic 
A 9374PC DIP(P) 

Ceramic 
A 9374DC DIP(D) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES 

8-g 
'OC-Open Collector 

DESCRIPTION 

Address (Data) Inputs 
Latch Enable Input (Active LOW) 
Ripple Blanking Input (Active LOW) 
Ripple Blanking as Output (Active LOW> 

as Input (Active LOW> 
Constant Current Outputs (Active LOW) 

"Except Loading is 10 I'A @ 0.4 V when i:E is HIGH. 
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PKG 

TYPE 

9B 

6B 

CONNECTION DIAGRAM 
PINOUT A 

LOGIC SYMBOL 

7 1 2 6 3 5 

I I I I b b 
Ao A, A2 A3 LE RBI 

RBO abc del 9 

11111111 
4 13 12 11 10 9 15 14 

Vcc = Pin 16 
GND= Pin 8 

93XX (U.L.) 
HIGH/LOW 

1.0/0.25** 
0.5/0.25 
0.5/0.25 

1.0/0.5 
-/0.75 

OC*/15rnA 



74 
FUNCTIONAL DESCRIPTION-The '74 is a 7-segment deconder/driver with latches on the address inputs and 
active LOW constant curr~nt outputs to drive LEOs directly. This device accepts a 4-bit binary code and 
produces output drive to the appropriate segments of the 7-segment display. It has a decode format which 
produces numeric codes "0" through "9" and .other codes. 

Latches on the four data inputs are controlled by an active LOW Latch Enable, IT. When LEis LOW, the state of 
the outputs is determined by the input data. When LE goes HIGH, the last data present at the inputs is stored in 
the latches and the outputs remain stable. The LE pulse width necessary to accept and store data is typically 50 
ns, which allows data to be strobed into the '74 at normal TTL speeds. This feature means that data can be routed 
directly from high speed counters and frequency dividers into the display without slowing down the system 
clock or providing intermediate data storage. 

The latch/decoder combination is a Simple system which drives LED displays with multiplexed data inputs from 
MaS time clocks, DVMs, calculator chips, etc. Data inputs are multiplexed while the displays are in static mode. 
This lowers component and insertion costs, since several circuits- seven resistors per display, strobe drivers, a 
separate display voltage source, and clock failure detect circuits-traditionally found in multiplexed display 
systems are eliminated. It also allows low strobing rates to be used without display flicker. 

Another '74 feature is the reduced loading on the data inputs when the Latch Enable is HIGH (only 10 p.A typ). 
This allows many '74s to be driven from a MOSdevice in multiplex mode without the need for drivers on the data 
lines. The '74 also provides automatic blanking of the leading and/or trailing-edge zeroes in a multidigit decimal 
number, resulting in an easily readable decimal display conforming to normal writing practice. In an a-digit 
mixed integer fraction decimal representation, using the automatic blanking capability 0060.0300 would be I 
displayed as 60.03. Leading-edge zero suppression is obtained by connecting the Ripple Blanking Output 
(RBO) of a decoder to the Ripple Blanking Input (RBI> of the next lower stage device. The most significant 
decOder stage should have the RBI input grounded; and since suppression ofthe least significant integer zero in 
a number is not usually desired, the RBI input of this decoder stage should be left open. A similar precedure for 
the fractional part of a display will provide automatic suppression of trailing-edge zeros. The RBO terminal of 
the decoder can be OR-tied with a modulating Signal via an isolating buffer to achieve duration intenSity 
modulation. A suitable signal can be generated for this purpose by forming a variable frequency multivibrator 
with a cross coupled pair of TTL or DTL gates. 

LOGIC DIAGRAM 

Ao 
I-----------------~ 

I 
I I 
I 

~ 
J J 

~~ 
I 

I 
I I 
I I 
I I ..... I p-
I I p-
I LATCH 1 I 

~ ~ 
CONSTANT p-L ________ ____________ J 1-0F-16 SEGMENT CURRENT p-DECODER ENCODER .:y OUTPUT 

DEVICE p--

t> 
p--

.-1 LATCH p--

--I LATCH lD 
hi LATCH P .to... 

~ 1 - ...... LE 

I J B~~:~~G L 
-I CIRCUIT I 
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74 
TRUTH TABLE 

INPUTS OUTPUTS 
BINARY 

LE RBI - b - d -STATE A3 A2 Al Ao a c e 

H * X X X X • STABLE -
0 L L L L L L H H H H 
0 L H L L L L L L L L 
1 L X L L L H H L L H 

2 L X L L H L L L H L 
3 L X L L H H L L L L 
4 L X L H L L H L L H 
5 L X L H L H L H L L 

6 L X L H H L L H L L 
7 L X L H H H L L L H 
8 L X H L L L L L L L 
9 L X H L L H L L L L 
10 L X H L H L H H H H 

11 L X H L H H L H H L 
12 L X H H L L H L L H 
13 L X H H L H H H H L 
14 L X H H H L L L H H 
15 L X H H H H H H H H 

X X X X X X X H H H H 

'The mii will blank the display only If a binary zero is stored in the latches. 
"FmC> used as an input overrrides all other input conditions. 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

H 
L 
H 

L 
H 
H 
H 

L 
H 
L 
H 
H 

L 
L 
L 
L 
H 

H 

T 

H 
L 
H 

H 
H 
L 
L 

L 
H 
L 
L 
H 

L 
L 
L 
L 
H 

H 

-
9 . 
H 
H 
H 

L 
L 
L 
L 

L 
H 
L 
L 
L 

L 
L 
H 
L 
H 

H 

NUMERICAL DESIGNATIONS 

o 

I-I 
1 1 

2 3 4 5 6 

_1-11_11 I 
I I 1 _11_1 

7 8 9 10 
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RBO 
DISPLAY 

H STABLE 
L BLANK 
H n 

u 

H 
I 
I 

H 2 
H :3 
H Lj 

H 5 

H 5 
H 

, 
I 

H 8 
H 9 
H -

H E 
H H 
H I 

L 

H 0 
I 

H BLANK 

L** BLANK 

11 12 13 14 

1 III I-I 
1- -11_1-
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74 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
93XX 

UNITS CONDITIONS 
Min Max 

Your 
Output Voltage, OFF 10 

V 
Separate 

Applied ON (Fig. a) LED Supply 

IOL Output LOW Current, a - 9 12 18 mA 
Vee = 5.0 V, VOL = 3.0 V 
TA = 25°C 

IOH Output HIGH Current 8"-g 250 IJ.A Vee = Max, Your = 5.5 V 

Icc Power Supply Current 50 mA 
Vee = Max, VIN = Gnd 
Your = 3.0 V 

AC CHARACTERISTICS: Vee = +5.0 V, TA = +25°C (See Section 3 for waveforms and load configurations) 

93XX 

SYMBOL PARAMETER CL = 15 pF UNITS CONDITIONS 
RL=1kO 

Min Max 

tPLH Propagation Delay 140 
Figs. 3-2, 3-20 

tPHL An to 8-g 140 
ns I 

tPLH Propagation Delay 140 
Figs. 3-2, 3-9 

tPHL LEto 8"-g 140 
ns 

AC OPERATING REQUIREMENTS: Vee = +5.0 V, TA = +25°C 

SYMBOL PARAMETER 
93XX 

UNITS CONDITIONS 
Min Max 

ts (H) Setup Time HIGH or LOW 75 
ts (U An to LE 30 

ns 
Fig. 3-13 

th (H) Hold Time HIGH or LOW 0 
th (U An to LE 0 

ns 

tw (U LE Pulse Width LOW 85 ns Fig. 3-9 

.. 
~ i 12 

I I I I 
C 3D 

TAo ""H"C 
~ 11 ~ 21 
i 10 

PEAK OUTPUT "OFF" YOLTAGE .. .. I I I I Ii 2. 
~ 9 a: Vee = 5.25 Y 

PEAK OUTPUT "ON" VOLTAGE ! 21 t-- ryee ~ 5.~ ~ \ ~ 8 .. ~ I I U Vee =4.75 V -' 
a: 7 j:' 1. 
" ~ .. 

~N I z .- -e 8 ; '15 .. ' 
o(,~ " " • ~ 12 

.-
!!! 

~~f-t • ~ 9 c 3 o~:~ w "Q~ " 8 
~ 2 

0 
I 

3 cl 1 ~ > 
0 0 I 

~ 
.. 5 15 2535'155857585 0 1 2 3 • 5 8 7 • • 10 

TA-AMBIENT TEMPERATURE_oC YOUT - OUTPUT VOLTAGE - VOLTS 

Fig. a Output Voltage Safe Operating Area Fig. b Typical Constant Segment Current 
Versus Output Voltage 
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74 
APPLICATIONS -It is possible with common anode 7-segment LED displays and constant current sink 
decoder drivers to save substantial amounts of power by carefully choosing operating points on display supply 
voltage. First, examine the power used in the normal display driving method where the display and decoder 
driver are both operated from a +5.0 V regulated supply (Vee = Vs>' 

v cc 

'---

vs 

I 

111111 
0=0 
0::0 AoA,A2A3LTRBI 

h 
RBO. bed e I 9 

T IF Y I I 

Fig. c Separate Supply for LED Displays 

COMMON 
ANODE 

LED 

CURRENT 

FLr 

The power dissipated by the LED and the driver outputs is (Vee x Iseg x n Segments>. The total power dissipated 
with a 15 mA LED displaying an eight (8) would be: 

PTOT=5.0 V x 15 mA x 7 
=525 mW 

Of this 525 mW, the power actually required todrive the LED is dependent on the VF drop of each segment. Most 
GaAsP LEOs exhibit either a 1.7 V or a 3.4 V forward voltage drop. Therefore, the required total power for seven 
segments would be: 

P(1.7)=1.7 V x 15 mA x 7 
=178.5 mW 

P(3.4) =3.4 V x 15 mA x 7 
=357 mW 

The remaining power is dissipated by the driver outputs which are maintaining the 15 mA constant current 
required by the LEOs. Most of this power is wasted, since the driver can maintain approximately 15 mA with as 
little as 0.5 V across the output device. By using a separate power source (Vs, Figure c) for the LEOs, which is set 
to the LED VF plus the offset voltage of the driver, as much as 280 mW can be saved per digit. i.e., 

Vs=VF (Max) + Vollset 
=2.0 V + 0.5 V 
=2.5 V 

PT = 2.5 V x 14 mA (from Figure b) x 7 
=245 mW 

These figures show that using a separate supply to drive the LEOs can offer significant display power savings. In 
battery powered equipment, two rechargeable nickle-cadmium cells in series would be sufficient to drive the 
display, while four such cells would be needed to operate the logic units. 
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74 
APPLICATIONS (Cont'd) - Another method to save power is to apply intensity modulation to the displays 
(Figure d). It is well known that LED displays are more efficient when operated in pulse mode. There are two 
reasons: one, the quantum efficiency of the LED material is better; secondly the eye tends to peak detect. 
Typically a 20% off duty cycle to displays (GaAsP) will produce the same brightness as operating under dc 
conditions. 

ALL INVERTERS ARE DTL 9936 OR OPEN COLLECTOR TTL 7405 

LEAST SIGNIFICANT DECADE 

I I I 
I I I 

I I I I I 
I I I I I 

I I 
I I 

I I 
I I 

MOST SIGNIFICANT DECADE 

D1D2 D.DB 

I I 
I I 

I I 
I I INVERTER CAN BE 

IMPLEMENTED WITH 
ONE TRANSISTOR AND 
A RESISTOR FOR , ---------------------------'~ '---------------------~~ 
EACH DECADE TO 7-SEGMENT DISPLAYS 

Fig. d Intensity Control by RBO Pulse Duty Cycle 

Low Power, Low cost Display Power Sources-In small line operated systems using TTL/MSI and LED or 
incandescent displays, a significant portion of the total dc power is consumed to drive the displays. Since it is 
irrelevant whether displays are driven from unfiltered dc or pulsed dc (at fast rates), a dual power system can be 
used that makes better utilization of transformer rms ratings. The system utilizes a full wave rectified but 
u nsmoothed dc voltage to provide the displays with 120 Hz pulsed power while the rest of the system is driven by 
a conventional dc power circuit. The frequency of 120 Hz is high enough to avoid display flicker problems. The 
main advantages of this system are: 

• Reduced transformer rating 
• Much smaller smoothing capacitor 
• Increased LED light output due to pulsed operation 

With the standard capacitor filter circuit, the rms current (full wave) loading of the tranformer is approximately 
twice the dc output. Most commercial transformer manufacturers rate tranformers with capacitive input filters 
as follows: 

Full Wave Bridge Rectifier Circuit 
Transformer rms current = 1.8 x dc current required 

Full Wave Center Tapped Rectifier Circuit 
Transformer rms current = 1.2 x dc current required 

Therefore, the removal of a large portion of the filtered de current requirement (display power) substantially 
reduces the transformer loading. 
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74 
APPLICATIONS (Cont'd) - There are two basic approaches. First (Figure e) is the direct full wave rectified 
unregulated supply to power the displays. The '74 decoder driver constant current feature maintains the 
specified segment current after the LED diode drop and 0.5 V saturation voltage has been reached ("2.2 VI. Care 
must be. exercised not to exceed the '74 power ratings and the maximum voltage that the decoder driver sees in 
both the "on" and "off" modes. 

The second approach (Figure f) usesa 3-terminal voltage regulator such as the 7805 to provide dc pulsed power 
to the display with the peak dc voltage limited to +5.0 V. This approach allows easier system thermal 
management by heat sinking the regulator rather than the display or display drivers. When this power source is 
used with an intensity modulation scheme or with a multiplexed display system, the freq uencies must be chosen 
such that they do not beat with the 120 Hz full wave rectified power frequency. 

1~11 6:1 

1~11 6:( 

t 
7.5 V 
rma 

LARGE 
SMOOTHING 
CAPACITOR DATA 

Fig. e Direct Unregulated Display Supply 

Fig. f Pulsed Regulated Display Supply 
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SYSTEM 

CLOCK 

STROBE 
INPUT 

VLED OR Vc c 

74 
PARALLEL DATA SUPPLY SYSTEM WITH RIPPLE BLANKING 

4 .,,"" I 4 .,,"" I 4-BIT TTL II 
DECADE OR DECADE OR DECADE OR 

BINARY BINARY BINARY 
COUNTER COUNTER COUNTER 

.r- ,r-
I l""""'P Ao A1 A2 A3LERBl Ao A1 A2 A3LERBl I 9374 9374 9374 

RBO. b c del 9 RBO. b c d e I 9 f-----5'" , " · , · 'i' W Yo,"" DIGITS 

0::0 0::0 
I I 

0::0 • 
Oc==JO Oc==JO Oc==JO 

LEAST MOST 
SIGNIFICANT SIGNIFICANT 

DIGIT DIGIT 
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86 
CONNECTION DIAGRAMS 

PINOUT A 

9386 AoO:: - ~Vee 

4-BIT QUAD EXCLUSIVE-NOR BoII lilA3 

(With Open-Collector Outputs) 00 II :mB3 

01!:! TIl 03 

B1IT ~02 

A11I ]]B2 

GND[I }]A2 
DESCRIPTION - The '86 consists of four independent Exclusive-NOR gates 
with open-collector outputs. Single 1-bit comparisons may be made with 
each gate, or multiple bit comparisons may be made by connecting the PINOUT B 
outputs of the four gates together. Typical power dissipation is 170 mW. 
The 9386 is equivalent to the 8242. 

030: - TIl 02 

B31I :mB2 
TRUTH TABLE 

A3II :mA2 
INPUTS OUTPUT 

Vee!:! TIl GND 

An Bn On 
AoIT ~A1 

L L H BoIT ~B1 
H L L 
L H L 00[2 ~01 
H H H H = HIGH Voltage Level 

L = LOW Voltage Level 

LOGIC SYMBOL 

ORDERING CODE: See Section 9 
(DIP only) 

PIN 
COMMERCIAL GRADE MILITARY GRADE 

PKG iiiiilJJ 
PKGS 

OUT 
Vcc = +5.0 V ±5%, Vcc = +5.0 V ±10%, 

TYPE Ao Bo A1 B1 A2 B2 A3 B3 
TA = O°C to +70°C TA = -55°C to +125°C 

Plastic 
A 9386PC 9A DIP(P) 00 0, 02 03 

Ceramic 
A 9386DC 9386DM 6A ! ! L )1 DIP (0) 

Flatpak Vcc = Pin 14 

(F) B 9386FC 9386FM 31 GND = Pin 7 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES DESCRIPTION 
93XX (U.L.) 
HIGH/LOW 

Ao, Be Gate 0 Inputs 2.0/2.0 
A1, B1 Gate 1 Inputs 2.0/2.0 
A2, B2 Gate 2 Inputs 2.0/2.0 
A3, B3 Gate 3 Inputs 2.0/2.0 
00-03 Gate Outputs OC*/15 

'oc- Open Collector 
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86 

LOGIC DIAGRAM 

Ao Bo B, A3 B3 

00 03 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
93XX 

UNITS CONDITIONS 
Min Max 

BV; Input Latch Voltage 
A Input 5.5 

V 
liN (A) = 10 rnA, VIN (B) =OV 

B Input 5.5 liN (B) = 10 rnA, VIN (A) =OV 

IOH Output HIGH Current 150 p.A 
Vee = Min, VIN = VIH 
VOUT = 4.5 V 

lee Power Supply Current 47.5 rnA 
Vee = 5.25 V 
VIN (A), VIN (B) = 0.4 V 

AC CHARACTERISTICS: Vee = +5.0 V, TA = +25°C (See Section 3 for waveforms and load configurations) 

SYMBOL PARAMETER 

Propagation Delay 
An, Bn to 00-03 

93XX 

CL = 30 pF 
RL = 530 n 

Min Max 
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9600 
RETRIGGERABLE RESETTABLE 
MONOSTABLE MUL TIVIBRATOR 

DESCRIPTION - The 9600 monostable, retriggerable, resettable multivi­
brator provides an output pulse whose duration and accuracy is a function of 
external timing components. The 9600 has excellent immunityto noiseon the 
Vee and ground lines. It uses TTL technology for high speed and high fan-out 
capability and is compatible with all members of the Fairchild TTL family. 

• 74 ns TO 00 OUTPUT PULSE WIDTH RANGE 
• RETRIGGERABLE 0% to 100% DUTY CYCLE 
• RESETTABLE 
• LEADING OR TRAILING-EDGE TRIGGERING 

ORDERING CODE: See Section 9 

COMMERCIAL GRADE MILITARY GRADE PIN ~----____________ ~ ______________ ~ 

PKGS 
OUT 

Plastic 
A DIP(P) 

Ceramic 
A DIP(Q) 

Flatpak 
A (F) 

Vee = +5.0 V ±5%, 
TA = O°C to +75°C 

9600PC 

9600DC 

9600FC 

Vee = +5.0 V ±10%, 
TA = -55°C to +125°C 

9600DM 

9600FM 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES 

10,11 
12-14 
C01-C02 
Q 

a 

LOGIC DIAGRAM 

1 
2 
3--':=---1 
4-----+-' 
5-----1 

DESCRIPTION 

Trigger Inputs (Active Falling Edge) 
Trigger Inputs (Active Rising Edge) 
Clear Inputs (Active LOW) 
Pulse Output 

Complementary Pulse Output 

7-3 

PKG 

TYPE 

9A 

6A 

31 

9600 
CONNECTION DIAGRAM 

PINOUT A 

LOGIC SYMBOL 
Vee 

Cx ~ Rx 

11 --If- 13 

Q 

Co 

~ Vcc = 14 
GND= 7 910 

96XX (U.L.) 
HIGH/LOW 

910 

1.5/1.0 
1.5/1.0 
1.5/1.0 

2417.06 
(6.2) 

2417.06 
(6.2) 



9600 

FUNCTIONAL DESCRIPTION - The 9600 monostable multivibrator has five inputs, three active HIGH and two 
active LOW. This allows leading-edge or trailing-edge triggering. The TTL inputs make triggering independent 
of input transition times. When input conditions for triggering are met, a new cycle starts and the external 
capacitor is rapidly discharged and then allowed to charge. An input cycle time shorter than the output cycle 
time will retrigger the 9600 and result in a continuous true output (see Rule 8), Retriggering may be inhibited by 
tying the negation (()) output to an active LOW input. The output pulse may be terminated at any time by 
connecting either or both reset pins to a LOW logic level pin. Active pullups are provided on the outputs for good 
drive capability into capacitive loads. 

Operating Notes 
1. An external resistor (Ax) and an external capacitor (Cx) are required as shown in the logic diagram. The value 

of Rx may vary from 5.0 kO to 50 kO for 0° C to +75 0 C operation and from 5.0 kO to 25 kO for -55 0 C to+125° C 
operation. Cx may vary from 0 to any necessary value available. 

2. The following are recommended fixed values of Rx: Rx = 30 kO for 0° C to +75° C operation, Rx = 10 kO for 
-55° C to +125° C operation. 

3. The output pulse width (t) is defined as follows: 
t = 0.32 RxCx [1 + 0.7/Rx[ Where Rx is in kO, Cx is in pF, t is in ns; for Cx < 103 pF. (see Figure a) 

The value of Cx may vary from 0 to any value necessary and obtainable. If however, Cx has leakage currents 
approaching 3.0 p,A or if stray capacitance from either pin 11 or pin 13 to ground exceeds 50 pF, the timing 
equation may not represent the pulse width obtained. 

4. If electrolytic type capacitors are to be used, the following three configurations are recommended. 
A. Use with low leakage electrolytic capacitors (see Figure bl. 

The normal RC configuration can be used predictably only if the forward capacitor leakage at5.0 V is less 
than 3.0 p,A, and the inverse capacitor leakage at 1.0 V is less than 5.0 p,A overtheoperational temperature 
range and Rule 3 above is satisfied. 

B. Use with high inverse leakage current electrolytic capacitors. (Figure c; this configuration is not recom­
mended with retriggerable operationJ 
The diode in this configuration prevents high inverse leakage currents through the capacitor by pre­
venting an inverse voltage across the capacitor. 
t = 0.3 RCx 

C. Use to obtain extended pulse widths. (Figure d; this configuration is not recommended with retrigger­
able operationJ 
This configuration obtains extended pulse widths because of the larger timing resistor allowed by Beta 
multiplication. Electrolytics with high inverse leakage currents can be used. 01 is an npn silicon trans­
istor such as 2N5961 or 2N5962, with hFE, Rand Rx related as in the inequality below. 
R < Rx (0.7) (hFE 01) or < 2.5 MO, whichever is less 
Rx (Min) < Ry < Rx (Max) Ry' of 5.0 kO to 10 kO is recommended 
t = 0.3 RCx 

5. This circuit is recommended to obtain variable pulse width by remote trimming (Figure e). 
6. Under any operating condition, Cx and Rx (min) must be kept as close to the circuit as possible to minimize 

stray capacitance and reduce noise pickup. 
7. Input Trigger Pulse Rules (see Triggering Truth Table Figures f and gl. 

t1, t:3 = Min. positive input pulse width> 40 ns. 
t2, 14 = Min. negative input pulse width> 40 ns. 

8. The retrigger pulse width is equal to the pulse width t plus a delay time (see Figure hl. For pulse widths greater 
than 500 ns, tw can be approximated as t. 

tw = t + tPLH = 0.32 RxCx (1 + 0.7/Rx) + tPLH 
9. Two overriding active LOW resets are provided (see Figure il. A LOW to either or both resets can terminate 

any timing cycle and/or inhibit any new cycle until both reset inputs are restored to a HIGH. Trigger inputs 
will not produce spikes in the output when either or both resets are held LOW. 

10. Use of a 0.01 p,F to 0.1 p,F bypass capacitor located close to the 9600 is recommended. 
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9600 
TRIGGERING TRUTH TABLE" OUTPUT PULSE WIDTH VERSUS TIMING RESISTANCE 

AND CAPACITANCE FOR Cx < 103 pF 
For Cx 2 103 pF, t = 0.32 RxCx (1 + 0.7/Rx) 

INPUT PINS 
RESPONSE 

1 2 3 4 5 9 10 
10 , 

X X X X X L X No Trigger 
\... L X X X X X No Trigger 
\... X L X X X X No Trigger 

10 , 
\... H H H H H H Trigger 
H H J X X X X No Trigger 
X X J L X X X No Trigger 
L X ....r H H H H Trigger 10 , 

a 
a 

'Pins 1 &2 are logically interchangeable, as are pins 3, 4, 5, and 
also 9 & 10. a 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Rx 

VCC~PIN13 
CX 

+ e-PINll 

Fig. b 

R < 0,6 Rx (MAX) FD777 

VCC~PIN13 
Cx 

+ f::- PIN 11 

Fig. c 

a 

Ry 

vcc~ 
0, 

R Cx PIN 13 

+ t::.-- PIN 11 

Fig. d 

Fig. f Input on Pin 1 or 2 

Fig. g Input on Pin 3, 4 or 5 

7-5 

~~ I I l ;. f.)'l:) \' 

Rx -= 20 kn ~. ,0 

-- ~-I-/ .... ''-- v .. ~">' 
~ v 

1 2 4 6 10 102 10' 

ex - TIMING CAPACITANCE - pF 

Fig. a 

Rx.> Rx (MIN) 

PIN13~---b 
J.. It.. AS CLOSE AS R,< Rx (MAX) ·Rx 
'T POSSIBLE 

PIN 11 ---1 TO DEVICE 

Vee ---

Fig. e Remote Trimming 



9600 

INPUT 

I-Iw--I 
Q OUTPUT ---.J L 

NOTE: 
Retriggering will not occur if the retrigger pulse comes 
within ~ 0.3 Cx ns after the initial trigger pulse 
(i.e., during the discharge cycle time>. 

Fig. h 

Va 

INPUT 

RESET 

Q OUTPUT 

Q OUTPUT 

INPUT PULSE 
I ~ 100 kHz 
AMP ~ 3.0 V 
WIDTH ~ 40 ns 
tr = tf -:; 10 ns 

Va--""r'-i.: 
NOTE: \ T1 

•• 
V 

Capacitance includes 
Jig and Probe 

NORMALIZED OUTPUT 
PULSE WIDTH VERSUS 

AMBIENT TEMPERATURE 
1.1 0 

1.05 

1.00 

0.95 

0.90 
-75 

I I 
Vee = 5.0 V _ 
Rx "" 10 kU , ex'" 103 pF _ 

........ 

" t'---. ........ r--"--I--

-25 25 75 125 

T A - AMBIENT TEMPERATURE _oC 

Fig. k 

1.10 

1.05 

1.00 

Flg.j 

NORMALIZED OUTPUT 
PULSE WIDTH VERSUS 

SUPPLY VOLTAGE 

T; = 251.e 
f- Rx = 10kn 

Cx=103 pF 

./ 
./V 

V 
0.9 5 V ./ 

0.90 
4.0 4.5 5.0 5.5 

Vee-SUPPLY VOLTAGE-V 

Fig. I 
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/' 

6.0 

---------', 

Fig. I 

MINIMUM OUTPUT PULSE 
WIDTH VERSUS 

AMBIENT TEMPERATURE 
140 

vc~ = 5.~ V 
f- Rx = 5 k!l 

ex == 0 

120 - CL = 15 iF 

/ 
100 

r---
so 

60 
-75 

COMPLEMENTARY 
OUTPUT--.Y 

"'-

-25 25 

1/ 
V ./ 

V 
I'C'. TRUE._ 

°IUTPr 
75 125 

TA-AMBIENT TEMPERATURE-OC 

Fig. m 



9600 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
96XX 

UNITS CONDITIONS 
Min Max 

VOL Output LOW Voltage ~ 0.4 
V IOL = 9.92 mA*1 V - M· 

XC 0.45 10L - 11.3 mA I CC - In 

VOL Output LOW Voltage ~ 0.4 
V 10L = 12.8 mA, Vee = Max 

XC 0.45 

VIH Input HIGH Voltage ~ 1.5 
V TA = Max 

XC 1.65 

VIL Input LOW Voltage ~ 0.9 
V TA = 25°C 

XC 0.85 

ilL Input LOW Current ~ -1.6 
mA 

VIN = 0.4 V J 
XC -1.6 VIN = 0.45 V I Vee = Max 

los 
Output Short XM -25 

mA 
Vee = Max, VOUT = 1.0 V* 

Circuit Current Xc" -35 TA = 25°C 

Ipo 
Quiescent Power XM 24 

mA 
Vee = 5.0 V, 

Supply Drain Xc" 26 Pins 1, 2 = Gnd 

AC CHARACTERISTICS: Vee = +5.0 V, TA = +25° C (See Section 3 for waveforms and load configurations) 

96XX 

SYMBOL PARAMETER CL = 15 pF UNITS CONDITIONS 

Min Max 

tPLH 
Propagation Delay ~ 45 
Tn to Q xc 56 

ns 
Rx = 5.0 n, Cx = 0 pF 

tPHL 
Propagation Delay ~ 40 Figs. 3-1, Fig. j 
T;, to Q XC 47 

ns 

tw (Min) Minimum Q Pulse Width ~ 100 
Rx = 5.0 n, Cx = 0 pF 

XC 120 
ns 

tw (Min) Minimum 9" Pulse Width ~ 112 
Fig. 3-1, Fig. j 

XC 130 
ns 

tw Pulse Width ~ 3.2 3.76 Rx = 10 kn, Cx = 1000 pF 
XC 3.08 3.76 Ils Fig. 3-1, Fig. j 

AC OPERATING REQUIREMENTS: Vee = +5.0 V, TA = +25°C 

SYMBOL PARAMETER 
96XX 

UNITS CONDITIONS 
Min Max 

CSTRAY 
Maximum Allowable Wiring 

50 pF Pin 13 to Gnd Capacitance (Pin 13) 

Rx (Max) M· T". R·t ~ 5.0 25 kn Over Operating 
aXlmum Imlng eSls or XC 5.0 50 Temperature Range 

"Ground Pin 11 for VOL Pin 6 or VOH Pin 8 or los Pin 8. open Pin 11 for VOL Pin 8 or VOH Pin 6 or los Pin 6. 
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9601 
CONNECTION DIAGRAM 

PINOUT A 

9601 
RETRIGGERABLE MONOSTABLE 

10 0: - ~vcc MUL TIVIBRATOR 
I, [] . ImRX 
., [1 IlliNC 

.,11 ITIJcx 
NCrr ~NC 

DESCRIPTION - The 9601 is a retriggerable one-shot with versatile trigger a[! ~NC 
gating, rapid recovery, internally compensated reference levels, and high GNOIT ~Q 
speed capability. It is well suited for a broad variety of applications, including 
pulse delay generators, square wave generators, long delay timers, pulse 
absence detectors, and clock pulse generators. 

• RETRIGGERABLE, 0% TO 100% DUTY CYCLE 
• DC LEVEL TRIGGERING, INSENSITIVE TO TRANSITION TIMES 
• COMPLEMENTARY INPUTS, FOR LEADING OR 

LOGIC SYMBOL TRAILING-EDGE TRIGGERING 
• COMPLEMENTARY OUTPUTS, WITH ACTIVE PULL-UPS 

FOR DRIVING LOAD CAPAC IT ANCE. 
• PULSE WIDTH COMPENSATION FOR Vee 

AND TEMPERATURE VARIATIONS 
• 50 ns TO co OUTPUT PULSE WIDTH RANGE 
• OPTIONAL RETRIGGER LOCK-OUT CAPABILITY 

lt
CX Rx Vee 

11 'f,3 
14 

ORDERING CODE: See Section 9 

PIN 
COMMERCIAL GRADE MILIT ARY GRADE 

~~ Q :"--8 PKG 1 _ 

PKGS Vee = +5.0 V ±5%, Vee = +5.0 V ±10%, 2 • 
OUT 

TA = O°C to +75°C TA = -55°C to +125°C 
TYPE 3., L.....J 

0--8 4 ., 

Plastic 
DIP (P) A 9601 PC 9A 

Ceramic 
A 9601DC 9601DM 6A Vcc = Pin 14 

DIP (0) GND = Pin 7 

Flatpak 
A 9601FC 9601FM 31 (F) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES DESCRIPTION 
96XX (U.L.) 
HIGH/LOW 

To, T1 Trigger Input (Active Falling Edge) 1.5/1.0 
12, 13 Trigger Input (Active Rising Edge) 1.5/1.0 
Q Positive Pulse Output 24/8.0 

(18)/(6.25) 
Q Complementary Pulse Output 24/8.0 

(18)/(6.25) 

7-8 



10----... 
11-___ ~ 

12 =====::::t_J b 

FUNCTIONAL BLOCK DIAGRAM 

Ct Rt 
....... t-JI,IVV- +5 V 

DIFFERENTIATOR 

., r-'\.U Io-..... ~ SCHMITT L L...y' TRIGGER ...... --_..1 

TRIGGERING TRUTH TABLE 

Pin 1 Pin 2 Pin 3 

H H ..r 
L 'X J 
L X J 

\.. H H 

'- H L 
\.. L X 

H = HIGH Vollage Level 
L = LOW Voltage Level 
X = Immaterial 

Pin 4 RESPONSE 

X No Trigger 
H Triggers 
L No Trigger 

H Triggers 
X No Trigger 
X No Trigger 

OUTPUT tw vs Rx AND Cx 
10 4 

.. 
c 
I 

J: 
l­e 

8 
6 
4 

2 

Vee = 5.0 V 
TA =+25°C 

V II 

V ~ VII 

V II i 10 
III 

3 I ~ / 
III 
...J 
:;) 

'" I­
:;) 

'" ~ 10 
o 
I 
~ 

8 
6 . SO \<\\ V V 
41-- 1\'1- "" 0\<\\ 
I-- 3'1-""3",, '1-0 \l\\~\"\y V 

2 ~'I- ","i -:? 
1--1-- ~"f. ~ 

2 ~"f. 
8 
6 

4 

2 

0 
1.0 4 68 10 2 4 6 8102 2 4 6 8103 

Cx-TIMING CAPACITANCE-pF 

Fig. a 

NOTE: 
Capacitance includes Jig and Probe 

Fig. b 
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9601 

FUNCTIONAL DESCRIPTION - The 9601 monostable multivibrator has four inputs, two active HIGH and two 
active LOW. This allows a choice of leading-edge or trailing-edge triggering. The TTL inputs make triggering 
independent of input transition times. When input conditions for triggering are met, a new cycle starts and the 
external capacitor is rapidly discharged and then allowed to charge. An in put cycle ti me shorter than the output 
cycle time will retrigger the 9601 and result in a continuous true output. Retriggering may be inhibited by tying 
the negation (Q) output to an active LOW input. Active pullups are provided on the outputs for good drive 
capability into capacitive loads. 

Operation Notes 
1. TRIGGERING - The 9601 has four dc coupled triggering inputs; pins 1 and 2 respond to falling edge sig­

nals, while pins 3 and 4 respond to rising edge Signals. Triggering occurs as the input signal passes through 
the threshold region. Triggering logic is outlined in the Table. Input signals can be interchanged between 
pins 1 and 2, since they are logically identical; the same relationship holds for pins 3 and 4. 

2. RETRIGGERING -In a normal cycle, triggering initiates a rapid discharge of the external timing capaci­
tor, followed by a ramp voltage run-up at pin 13. The delay will time out when the ramp voltage reaches 
the upper trigger point of the Schmitt circuit, causing the outputs to revert to the quiescent state. If another 
trigger occurs before the ramp voltage reaches the Schmitt threshold, the capacitor will be discharged and 
the ramp will start again without having disturbed the outputs. The delay period can therefore be extended 
for an arbitrary length of time by insuring that the interval between triggers is less than the delay time, as 
determined by the external capacitor and resistor. 

3. NON-RETRIGGERABLE OPERATION - Retriggering can be inhibited logically, by connecting pin 6 back 
to pin 3 or 4, or by connecting pin 8 back to both pins 1 and 2. 

4. OUTPUT PULSE WIDTH -An external resistor Rx and an external capacitor Cx are required, as shown in 
the functional block diagram; to minimize stray capacitance and noise pickup, Rx and Cx should be loca­
ted as close as possible to the circuit. In applications which require remote trimming of the pulse width, as 
with a variable resistor, Rx should consist of a fixed resistor in series with the variable resistor; the fixed 
resistor should be located as close as possible to the circuit. The output pulse width tw is defined as follows, 
where Rx is in k!1, Cx is in pF and tw is in ns. 

tw = 0.32 RxCx (1 + 0.7/Rx) (for Cx > 103 pF; see also Figure aJ 

The values of Rx may vary from 5.0 k!1 to 50 k!1 for 0° to +75°C operation, and 5.0 k!1 to 25 k!1 for -55° to 
+125°C operation. Cx may vary from 0 to any value. 

5. SETUP AND RELEASE TIMES 

h, 14 = Setup time> 40 ns 12.13 = Release time> 40 ns 

Input to Pin 1 (2) Input to Pin 3 (4) 
Pins 2 (1),3 and 4 = 1 Pin 4 (3) = 1 

Pins 1 or 2 = 0 

6. CAPACITOR LEAKAGE-Recommendations on electrolytic capacitors and larger values of Rx are dis­
cussed in the 9600 data sheet. 
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9601 

DC AND AC CHARACTERISTICS OVER COMMERCIAL TEMPERATURE RANGE: Vee = +5.0 V except as noted. 

SYMBOL PARAMETER 
O°C +25°C +75°C 

UNITS CONDITIONSl 
Min Max Min Max Min Max 

VOH Output HIGH Voltage2 2.4 2.4 2.4 V 
Vee = 4.75 V 
10H = -0.96 mA 

VOL Output LOW Voltage2 0.45 0.45 0.45 V 
Vee = 4.75 V 
10L = 12.8 mA 

VIH Input HIGH Voltage3 1.9 1.8 1.6 V 

VIL Input LOW Voltage3 0.85 0.85 0.85 V 

hL Input LOW Current -1.6 -1.6 ~1.6 mA 
Vee = 5.25 V 
VIN = 0.45 V 

hH Input HIGH Current 60 60 IlA 
Vee = 5.25 V 
VIN = 4.5 V 

los Output Short Circuit Current2 -10 -40 mA VOUT = 0 V 

Icc Power Supply Current 25 25 25 mA 
Vee = 5.25 V 
Gnd Pins 1, 2 

Propagation Delay 
Rx = 5.0 kO 

tPLH 
Tn to a 40 ns CL = 15 pF 

Cx = 0, Fig. b 

Propagation Delay 
Rx = 5.0 kO 

tPHL 
Tn to Q 40 ns CL = 15 pF 

Cx = 0, Fig. b 

Minimum True Output 
Rx = 5.0 kO 

tw (min) 
Pulse Width 

65 ns CL = 15 pF 
Cx = 0, Fig. b 

Rx=10kO 
tw Pulse Width 3.08 3.76 IlS Cx = 1000 pF 

Fig. b 

CSTRAY 
Maximum Allowable 

50 50 50 pF Pin 13 to Gnd 
Wiring Cap. (Pin 13) 

Rx Timing Resistor 5.0 50 5.0 50 5.0 50 kO 

(1) Unless otherwise noted. 10 kU resistor placed between Pin 13 and Vee. for all tests. !Axl 
(21 Ground Pin 11 for VOL Pin 6 or VOH Pin 8 or los Pin 8. Open Pin 11 for VOL Pin 8 or VOH Pin 6 or los Pin 6. 
(31 Pulse Test to determine VIH and VIL (Min tw 40 nsl. 
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9601 

DC AND AC CHARACTERISITCS OVER MILITARY TEMPERATURE RANGE: Vee = +5.0 V except as noted 

SYMBOL PARAMETER 
-55°C +25°C +125°C 

UNITS CONDITIONSI 
Min Max Min Max Min Max 

VOH Output HIGH Voltage2 2.4 2.4 2.4 V 
Vee = 4.5 V 
10H = -0.72 mA 

VOL Output LOW Voltage2 0.4 0.4 0.4 V 
Vee = 4.5 V 
10L = 10 mA 

VIH Input HIGH Voltage3 2.0 1.7 1.5 V 

VIL Input LOW Voltage3 0.85 0.9 0.85 V 

IlL Input LOW Current -1.6 -1.6 -1.6 mA 
Vee = 5.5 V 
VIN = 0.4 V 

hH Input HIGH Current 60 60 /1A 
Vee = 5.5 V 
VIN ~ 4.5 V 

los Output Short Circuit Current -10 -40 mA VOUT = 0 V 

Icc Power Supply Current 25 25 25 mA 
Vee = 5.5 V 
Gnd Pins 1, 2 

Propagation Delay 
Rx = 5.0 kO 

tPLH 
Tn to Q 

40 ns CL = 15 pF 
Cx = 0, Fig. b 

Propagation Delay 
Rx = 5.0 kO 

tPHL 
Tn to Q 

40 ns CL = 15 pF 
Cx = 0, Fig. b. 

Minimum True Output 
Rx = 5.0 kO 

tw (min) 65 ns CL = 15 pF 
Pulse Width 

Cx = 0, Fig. b 

Rx = 10 kO 

tw Pulse Width 3.08 3.76 /1s Cx = 1000 pF 
Fig. b 

CSTRAY 
Maximum Allowable 

50 50 50 pF Pin 13 to Gnd 
Wiring Cap. (Pin 13) 

Rx Timing Resistor 5.0 25 5.0 25 5.0 25 kO 

III Unless otherwise noted, 10 kll resistor placed between Pin 13 and Vee. for all tests. IRxl 
121 Ground Pin 11 for VOL Pin 6 or VOH Pin 8 or los Pin 8. Open Pin 11 for VOL Pin 8 or VOH Pin 6 or los Pin 6 ' 
131 Pulse Test to determine V,H and V,L IMin tw 40 nsl, 
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9602 • L02 
CONNECTION DIAGRAM 

PINOUT A 

9602 
96L02 

CX1[I - ~vcc 
DUAL RETRIGGERABLE RESETTABLE Rx,ll ~CX2 

MONOSTABLE MULTIVIBRATOR COl [! IB1 RX2 

hI! I!!l CO2 

DESCRIPTION - The 9602 is a dual TTL monostable multivibrator with trig- To I! Imll 

ger mode selection, reset capability, rapid recovery, internally compensated a,l! TIlTo 

reference levels and high speed capability. Output pulse duration and ac- 0, IT ~a2 
curacy depend on external timing components, and are therefore under user 

GNO[! r!l02 
control for each application. It is well suited for a broad variety of applica-
tions, including pulse delay generators, square wave generators, long delay 
ti mers, pulse absence detectors, frequency detectors, clock pulse generators 
and fixed-frequency dividers. Each input is provided with a clamp diode to 
limit undershoot and minimize ringing induced by fast fall times acting on sys-
tem wiring impedances. 

• RETRIGGERABLE, 0% TO 100% DUTY CYCLE LOGIC SYMBOL 
• DC LEVEL TRIGGERING, INSENSITIVE TO TRANSITION TIMES 
• LEADING OR TRAILING-EDGE TRIGGERING 
• COMPLEMENTARY OUTPUTS WITH ACTIVE PULL-UPS 
• PULSE WIDTH COMPENSATION FOR ilVee AND ilTA 
• 50 ns TO 00 OUTPUT PULSE WIDTH RANGE Cx Rx Vee 

• OPTIONAL RETRIGGER LOCK-OUT CAPABILITY (15) l~i T2 (14) 
18 

• RESETTABLE, FOR INTERRUPT OPERATIONS 
0-8(10) 

ORDERING CODE: See Section 9 
(12)~=D 

COMMERCIAL GRADE MILITARY GRADE 
(11) 5 T 

PIN PKG Q C>--7(9) 
PKGS 

OUT 
Vee = +5.0 V ±5%, Vee = +5.0 V ±10%, 

TYPE cO 
TA = O°C to +70°C TA = -55°C to +125°C 

(113 Plastic 
DIP(P) A 9602PC, 96L02PC 98 

Ceramic 
A 9602DC, 96L02DC 9602DM, 96L02DM 68 DIP (D) Vec = Pin 16 

Flatpak 
GNO = Pin 8 

(F) A 9602FC, 96L02FC 9602FM, 96L02FM 4L 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES DESCRIPTION 
96XX (U.L.) 96L (U.L.) 
HIGH/LOW HIGH/LOW 

To Trigger Input (Active Falling Edge) 1.5/1.0 0.5/0.25 
h Trigger Input (Active Rising Edge) 1.5/1.0 0.5/0.25 
Co Direct Clear Input (Active LOW) 1.5/1.0 0.5/0.25 
Q Positive Pulse Output 2417.0 9.0/3.0 

(6.2) 
Q Complementary Pulse Output 2417.0 9.0/3.0 

(6.2) 
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9602 • L02 

FUNCTIONAL BLOCK DIAGRAM 

....... o--*--I>.::...Q 7 (') 

r:jC>---i~)o-Lt>:Q!!...6 (10) 

3(13) GND 8 

OPERATION NOTES 
1. TRIGGERING-can be accomplished by a positive-going transition on pin 4 (121 or a negative-going 

transition on pin 5 (11), Triggering begins as a signal crosses the input VIL:VIH threshold region; this activates 
an internal latch whose unbalanced cross-coupling causes it to assume a preferred state. As the latch output 
goes LOW it disables the gates leading to the Q output and, through an inverter, turns on the capacitor 
discharge transistor. The inverted signal is also fed back to the latch input to change its state and effectively 
end the triggering action; thus the latch and its associated feed-back perform the function of a differentiator. 

The emitters of the latch transistors return to ground through an enabling transistor which must be turned 
off between successive triggers in order for the latch to proceed through the proper sequence when trig­
gering is desired. Pin 5 (11) must be HIGH in order to trigger at pin 4 (12); conversely, pin 4 (12) must be LOW 
in order to trigger at pin 5 (11). 

2. RETRIGGERING -In a normal cycle, triggering initiates a rapid discharge of the external timing capacitor, 
followed by a ramp voltage run-up at pin 2 (14). The delay will time out when the ramp voltage reaches the 
upper trigger point of a Schmitt circuit, causing the outputs to revert to the quiescent state. If another trigger 
occurs before the ramp voltage reaches the Schmitt threshold, the capacitor will be discharged and the ramp 
will start again without having disturbed the output. The delay period can therefore be extended for an arbi­
trary length of time by insuring that the interval between triggers is less than the delay time, as determined 
by the external capacitor and resistor. 

3. NON-RETRIGGERABLE OPERATION-Retriggering can be inhibited logically, by connecting pin 6 (10) 
back to pin 4 (12) or byconnecting pin 7 (9) back to pin 5 (11), Either hook-up has the effect of keeping the 
latch-enabling transistor turned on during the delay period, which prevents the input latch from cycling as 
discussed above in the section on triggering. 

4. OUTPUT PULSE WIDTH -An external resistor Rx and an external capacitor Cx are required, as shown in 
the functional block diagram. To minimize stray capacitance and noise pickup, Rx and Cx should be located 
as close as possible to the circuit. In applications which require remote trimming of the pulse width, as with 
a variable resistor, Rx should consist of a fixed resistor in series with the variable resistor; the fixed resistor 
should be located as close as possible to the circuit. The output pulse width tw is defined as follows, where Rx 
is in k!l, Cx is in pF and tw is in ns. 

(9602) tw = 0.31 RxCx (1 + 1/Rx) for Cx ~ 103 pF 
5 k!l:::; Rx:::; 50 k!l for O°C to +75°C 
5 k!l :::; Rx :::; 25 k!l for -55° C to +125° C 

(96L02) tw = 0.33 RxCx (1 + 3/Rx) for Cx ~ 103 pF 
16 k!l:::; Rx:::; 220 k!l for O°C to +75°C 
20 k!l:::; Rx:::; 100 k!l for -55°C to +125°C 

Cx may vary from 0 to any value. For pulse widths with Cx less than 103 pF see Figures a and b. 
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9602 • L02 

OPERATION NOTES (Cont'd) 
5. SETUP AND RELEASE TIMES- The setup times listed below are necessary to allow the latch-enabling 

transistor to turn off and the node voltages within the input latch to stabilize, thus insuring proper cycling 
of the latch when the next trigger occurs. The indicated release times (equivalent to trigger duration) allow 
time for the input latch to cycle and its signal to propagate. 

Input to Pin 5 (11) 
Pin 4 (12) = L 
Pin 3 (13) = H 

Input to Pin 4 (12) 
Pins 5 (11) and 3 (13) = H 

1,.14 = SETUP TIME> 40 ns ('02) 
> 60 ns (,L02) 

12. ta = RELEASE TIME> 40 ns ('02) 
>60 ns (,L02) 

6. RESET OPERATION- A LOWsignal on Co, pin 3 (13), will terminate an output pulse, causing Q to go LOW 
andQ to go HIGH. As long as CD is held LOW, a delay period cannot be initiated nor will attempted trig­
gering cause spikes at the outputs. A reset pulse duration, in the LOW state, of 25 ns is sufficient to insure 
resetting. If the reset input goes LOW at the same ti me that a trigger transition occurs, the reset will domin­
ate and the outputs will not respond to the trigger. If the reset input goes HIGH coincident with a trigger 
transition, the circuit will respond to the trigger. 

7. CAPACITOR LEAKAGE- For recommendations on electrolytic capacitors and larger values of Rx, please 
see the 9600 data sheet. 

96L02 PULSE WIDTH vs Rx AND Cx 
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TYPICAL CHARACTERISTICS 
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9602 • L02 

DC AND AC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
96XX 

UNITS CONDITIONS 
Min Max 

VOH Output HIGH Voltage 12.4 V Vee = Min, 10H = -9.6 mA 

XM 0.4 V 
Vee = 4.5 VIOL = 9.92 mA 
Vee = 5.5 V, 10L = 12.8 mA 

VOL Output LOW Voltage -
Vee =4.75 V, 10L -11.3mA 

XC 0.45 V 
Vee = 5.25 V, 10L = 12.8 mA 

VIH Input HIGH Voltage ~ 2.0 
V 

Guaranteed Input 
XC 1.9 HIGH Threshold 

VIL Input LOW Voltage 0.85 V 
Guaranteed Input 
LOW Threshold 

hL Input LOW Current -1.6 mA Vee = Max, VIN = VOL 

hL Input LOW Current ~ -1.24 
mA Vee = Min, VIN = VOL 

XC -1.14 

hH Input HIGH Current 60 IlA Vee = Max, VIN = 4.5 V 

los 
Output Short ~ -25 

mA Vee = Max, VOUT = 1.0 V 
Circuit Current XC -35 

lee Power Supply Current ~ 45 
mA Vee = 5.0 V XC 52 

tPLH 
£,ropagation Delay ~ 35 Rx = 5 k!I, Cx = 0 
10 to Q XC 40 

ns 
CL = 15 pF, Fig. c 

tPHL 
Propagation Delay ~ 43 Rx = 5 k.o., Cx = 0 
To to Q xc 48 

ns 
CL = 15 pF, Fig. c 

at Q ~ 90 

tw (min) Minimum Output XC 100 Rx = 5 k.o., Cx = 0 
Pulse Width ~ 100 ns CL = 15 pF, Fig. c 

at Q 
XC 110 

tw Output Pulse Width 3.08 3.76 IlS 
Rx = 10 k.o. 
Cx = 1000 pF, Fig. c 

CSTRAY 
Maximum Stray Capacitance 

50 pF from Pin 2 (14) to Gnd 

Rx Timing Resistor Range ~ 5.0 25 
k.o. 

XC 5.0 50 
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DC AND AC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
96L 

UNITS CONDITIONS 
Min Max 

VOH Output HIGH Voltage 2.4 V Vee = Min, 10H = -0.36 mA 

VOL Output LOW Voltage 0.3 V Vee = Min, 10L = 4.8 mA 

VIH Input HIGH Voltage 2.0 V 
Guaranteed Input 
HIGH Threshold 

VIL Input LOW Voltage 0.7 V 
Guaranteed Input 
LOW Threshold 

hH Input HIGH Current 
20 J1.A VIN = 2.4 V 

Vee = Max 
1.0 mA VIN = 5.5 V 

hL Input LOW Current -0.4 mA Vee = Max, VIN = 0.3 V 

los Output Short Circuit Current -2.0 -13 mA Vee = Max, VOUT = 1.0 V 

Icc Power Supply Current 16 mA Vee = Max 

Propagation Delay XM 75 
Vee = 5.0 V, Rx = 20 kO 

tPLH To to a xc 80 
ns Cx = 0, CL = 15 pF 

TA=2SoC 

Propagation Delay XM 62 
Vee = 5.0 V, Rx = 20 kO 

tPHL To to Q XC 65 
ns Cx = 0, CL = 15 pF 

TA = 25°C 

Minimum Output Pulse Width 
Vee = 5.0 V, Rx = 20 kO 

tw (min) 110' ns Cx = 0, CL = 15 pF 
at a 

TA = 25°C 

tw Output Pulse Width 12.4 15.2 J1.S 
Vee = 5.0 V, Rx = 39 kO 
Cx = 1000 pF, TA = 25°C 

At 
Change in a Pulse Width 

XC 1.6 % Rx = 39 kO, Cx = 1000 pF 
Over Temperature 

Rx Timing Resistor Range 
XM 100 

kO 
XC 220 

'Typical Value 

r,100n'j 
INPUT PULSE 

1.SV f '" 25 kHz 
v" Amp'" 3.0 V 

t~ 
Width", 100 ns 
tr '" tf ::; 10 ns 

Va I ~ 
I I. "-~ Vo { F ~,-~ 

Fig. c 
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96802 • 96L802 
CONNECTION DIAGRAM 

PINOUT A 

96802 
96L802 

eXl IT ~ 

j!Jvcc 
DUAL RETRIGGERABLE RESETTABLE Rx,!! mCX2 

MONOSTABLE MUL TIVIBRATOR CD,I:[ :mRX2 

h[i :meD2 

DESCRIPTION - The 96S02 and 96LS02 are dual retriggerable and reset- 10 IT :mh 
table monostable multivibrators. These one-shots provide exceptionally wide o,lI ~IO 
delay range, pulse width stability, predictable accuracy and immunity to 

th II ~O2 noise. The pulse width is set by an external resistor and capacitor. Resistor 
values up to 1.0 MO for the 96LS02 and 2.0 MO for the 96S02 reduce required GNOI! ~Q2 
capacitor values. Hysteresis is provided on both trigger inputs of the 96LS02 
and on the positive trigger input of the 96S02 for increased noise immunity. 

• REQUIRED TIMING CAPACITANCE REDUCED BY FACTORS 
OF 10 TO 100 OVER CONVENTIONAL DESIGNS 

• BROAD TIMING RESISTOR RANGE-1.0 kO to 2.0 MO LOGIC SYMBOL 
• OUTPUT PULSE WIDTH IS VARIABLE OVER A 2000:1 RANGE 

BY RESISTOR CONTROL 
• PROPAGATION DELAY OF 35 ns 96LS02, 12 ns 96S02 
• 0.3 V HYSTERESIS ON TRIGGER INPUTS Cx Rx Vee 
• OUTPUT PULSE WIDTH INDEPENDENT OF DUTY CYCLE 

(15) lr T2 (14) 
16 

• 35 ns TO co OUTPUT PULSE WIDTH RANGE 

ORDERING CODE: See Section 9 
0-6(10) 

PIN 
COMMERCIAL GRADE MILITARY GRADE 

PKG 
(12)~=D 
(11) 5 T 

PKGS Vee"" +5.0 V ±5%, Vee"" +5.0 V ±10%, o C>---7 (9) 

OUT 
TA"" O°C to +70°C TA "" -55°C to +125°C 

TYPE CD 

(lX3 Plastic 
A 96S02PC, 96LS02PC 98 DIP (P) 

Ceramic 
A 96S02DC, 96LS02DC 96S02DM, 96LS02DM 68 DIP (D) Vee = Pin 16 

GND = Pin 8 

Flatpak 
A 96S02FC, 96LS02FC 96S02FM, 96LS02FM 4L (F) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES DESCRIPTION 
96S (U.L.) 96LS (U.L.) 

HIGH/LOW HIGH/LOW 

10 Trigger Input (Active Falling Edge) 0.5/0.625 
10 Schmitt Trigger Input (Active Falling Edge) 0.5/0.25 
h Schmitt Trigger Input (Active Rising Edge) 0.5/0.625 0.5/0.25 
CD Direct Clear Input .(Active LOW) 0.5/0.625 0.5/0.25 
Q True Pulse Output 25/12.5 10/5.0 

(2.5) 
Q Complementary Pulse Output 25/12.5 10/5.0 

(2.5) 
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96S02 • 96LS02 

LOGIC DIAGRAM 

r-<O--4-0-=-O 7(9) 

4 (12) POSITIVE 
TRIGGER r-~=)--iJ..,.....~[>!a?..6 (10) 

FUNCTIONAL DESCRIPTION - The 96802 and 96L802 dual retriggerable resettable monostable multivibra­
tors have two dc coupled trigger inputs perfunction, one active LOW (To) and one active HIGH (Ill. The 11 input of 
both circuit types and the To input of the 96L802 utilize an internal 8chmitt trigger with hysteresis of 0.3 V to 
provide increased noise immunity. The use of active HIGH and LOW inputs allows either rising or falling edge 
triggering and optional non-retriggerable operation. The inputs are dc coupled making triggering independent 
of input transition times. When input conditions for triggering are met the Q output goes HIGH and the external 
capacitor is rapidly discharged and then allowed to recharge. An input trigger which occurs during the timing 
cycle will retrigger the circuit and result in Q remaining HIGH. The output pulse may be terminated (Q to the 
LOW state) at any time by setting the Direct Clear input LOW. Retriggering may be inhibited by tying the'a 
output to To or the Q output to 11. Differential sensing techniques are used to obtain excellent stability over 
temperature and power supply variations and a feedback Darlington capacitor discharge circuit mini mizes 
pulse width variation from unit to unit. 8chottky TTL output stages provide high switching speeds and output 
compatibility with all TTL logic families. 

Operation Notes 
TIMING 
1. An external resistor (Ax) and an external capacitor (Cx) are required as shown in the Logic Diagram. The 

value of Rx may vary from 1.0 kn to 1.0 Mn (96L802) or 2.0 Mn (96802). 
2. The value of Cx may vary from 0 to any necessary value available. If, however, the capacitor has significant 

leakage relative to Vee/Rx the timing equations may not represent the pulse width obtained. 
3. Polarized capacitors may be used directly. The (+) terminal of a polarized capacitor is connected to pin 1 

(15), the (-) terminal to pin 2 (14) and Rx. Pin 1 (15) will remain positive with respect to pin 2 (14) during the 
timing cycle. In the 96802, however, during quiescent (non-triggered) conditions, pin 1 (15) may go negative 
with respect to pin 2 (14) depending on values of Rx and Vee. For values of Rx 210 kn the maximum amount 
of capacitor reverse polarity, pin 1 (15) negative with respect to pin 2 (14) is 500 mV. Most tantalum electro­
lytic capacitors are rated for safe reverse bias operation up to 5% of their working forward voltage rating; 
therefore, capacitors having a rating of 10 WVdc or higher should be used with the 96802 when Rx 210 kn. 

4. The output pulse width tw for Rx 2 10 kn and Cx 2 1000 pF is determined as follows: 
(96802) tw = 0.55 RxCx 
(96L802) tw = 0.43 RxCx 
Where Rx is in kO, Cx is in pF, t is in ns or Rx is in kO, Cx is in IlF, t is in ms. 

5. The output pulse width for Rx < 10 kO or Cx < 1000 pF should be determined from pulse width versus Cx or 
Rx graphs. 

6. To obtain variable pulse width by remote trimming, the following circuit is recommended: 

1.0 kll 

PIN2(14)~ ___ -----b 
'-- AS CLOSE AS POSSIBLE Rx -1.5 kll 

PIN 1 (15) o-J TO DEVICE 

Vee 0-- - - - - - - - -
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96802 • 96L802 
Operation Notes (Cont'd) 
7. Under any operating condition, Cx and Rx (Min) must be kept as close to the circuit as possible to minimize 

stray capacitance and reduce noise pickup. 
8. Vee and ground wiring should conform to good high frequency standards so that switching transients on 

Vee and ground leads do not cause interaction between one shots. Use of a 0.01 f.LF to 0.1 f.LF bypasscapaci­
tor between Vee and ground located near the circuit is recommended. 

TRIGGERING 
1. The minimum negative pulse width into To is 8.0 ns; the minimum positive pulse width into 11 is 12 ns. 
2. Input signals to the 96502 exhibiting slow or noisy transitions should use the positive trigger input 11 which 

contains a Schmitt trigger. Input signals to the 96LS02 exhibiting slow or noisy transitions can use either 
trigger as both are Schmitt triggers. 

3. When non-retriggerable operation is required, i.e., when input triggers are to be ignored during quasi-stable 
state, input latching is used to inhibit retriggering. 

Lr---V" 
Q ...... - ..... -OUTPUT r"l.. Q ...... ---OUTPUT r"l.. 

INPUT-~ 
INPUT -~ 

Q 0-- QP--
Co CD 

r r 
NEGATIVE EDGE TRIGGER POSITIVE EDGE TRIGGER 

4. An overriding active LOW level direct clear is provided on each multivibrator. By applying a LOW to the clear, 
any timing cycle can be terminated or any new cycle inhibited until the LOW reset input is removed. Trigger 
inputs will not produce spikes in the output when the reset is held LOW. A LOW-to-HIGH transition on Co 
will not trigger the 96502 or 96LS02. If the Co input goes HIGH coincident with a trIgger transition, the circuit 
will respond to the trigger. 

TRIGGERING TRUTH TABLE 

PIN NO'S. 
5(11) 4(12) 3(13) 

H-L L H 
H L .... H H 
X X L 

H = HIGH Voltage Level'" VIH 
L = LOW Voltage Level :5 VIL 
X = Immaterial (either H or L) 

OPERATION 

Trigger 
Trigger 
Reset 

H~L = HIGH to LOW Voltage Level transition 
L~H = LOW to HIGH Voltage Level transition 
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TYPICAL CHARACTERISTICS 
96S02 

OUTPUT tw vs Rx and ex 

1.~ .'::-0-!!--'--!'-'-!'S~.~1:-0 -!:,--'--!-, .LS~.l~O"" --:!-, ...J....'!-'-!SUJ.LJ,!103 

Iw - OUTPUT PULSE WIDTH -~. 

To DELAY TIME vs TA 
15r---~----~--~----~---'----, 

14 Vee ~ 5.0 V_-+ __ +-_~ __ -I 
CL ~ 15 pF 

8.0 0~---'-----'2~5'----'----5~0,---..L..---7-!5 

TA - AMBIENT TEMPERATURE _ °C 

NORMALIZED Mw vs TA 
~ +1.0,..--..----y--;---,--,--, 
z 
o +0.8~-+--t---+-
~ 
ii +0.6 f---"'-.I---t---+­
c( 

; +0.4 ~-+-"""k:::-­
l­e 
i 
w ., 
..J 
:::l 
a.. 
e 
w 
N 
:; 
c( 

::E 
II: 
0 z 
I 

~ 

-0.2 

-0.4 

-0.6 

-0.8 

-1.0 
0 +25 +50 

TA - AMBIENT TEMPERATURE _ °C 

+75 
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17 

16 
.1 J 
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C,-15 Pj -~ 
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14 

13 -V 
12 IPLH TRUE OUTPUT (0) 

11 
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OUTPUT tw vs T A 
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> 
E 
~ 
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96802 • 96L802 

TYPICAL CHARACTERISTICS 
96LS02 
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96802 • 96L802 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
96S 96lS 

UNITS CONDITIONS 
Min Max Min Max 

VT+ 
Positive-going Threshold 

2.0 2.0 V Vee = 5.0 V Voltage, To, h (96LS02) h (96S02) 

Negative-going 
XM 0.8 0.7 

VT- Threshold Voltage XC 0.8 0.8 
V Vee = 5.0 V 

io, h (96LS02) h (96S02) 

~ 2.7 2.5 
Vee = Min, VIN = VIH or VIL 

VOH Output HIGH Voltage 
XC 2.7 2.7 

V 10H = -400 IJ.A (,LS02) 
10H = ~1.0 rnA ('S02) 

VOL Output LOW Voltage ~ 0.5 0.5 
V Vee = Min, VIN = VIH or VIL XC 0.5 0.4 

Capacitor Voltage -0.85 3.0 0 3.0 Rx = 1.0 kO 
Vex Pin 1 (15) Referenced -0.5 3.0 0 3.0 V Rx = > 10 kO Vee = 4.75 V 

to Pin 2 (14) -0.4 3.0 0 3.0 Rx > 1.0 ~O to 5.25 V 

20 20 IJ.A VIN = 2.7 V 
Vee = 

IIH Input HIGH Current 0.1 0.1 rnA 
VIN = 5.5 V ('S02) Max 
VIN = 10 V (,LS02) 

ilL Input LOW Current -1.0 -0.4 rnA VIN = 0.4 V, Vee = Max 

los Output Short Circuit Current -40 -100 -20 -100 rnA Vee = Max, VOUT = 0 V 

lee Power Supply Current 75 36 rnA VIN = Open, Vee = Max I 
r,'~.=j INPUT PULSE 

f'" 100 kHz 
Amp "'3.0 V J ~., Width'" 1 00 ns 
tr = tf:5 5 ns 

-''"~ 
Q l ~ 
Q I ~~---1 

~\ F .~~ 
Fig. a 
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96S02 • 96LS02 
AC CHARACTERISTICS: Vee = +5.0 V, TA = +25°C (See Section 3 for waveforms and load configurations) 

96S 96LS 

SYMBOL PARAMETER CL = 15 pF CL = 15 pF UNITS CONDITIONS 

Min Max Min Max 

tPLH 
Propagation Delay 

15 55 ns To to Q 

tPHL 
Propagation Delay 

19 50 ns To to Q 

tPLH 
Propagation Delay 

19 60 ns 
11 to Q 

tPHL 
Propagation Delay 

20 55 ns 
11 to Q Fig. a 

tPHL 
Propagation Delay 

20 30 ns Co to Q 

tPLH 
Propagation Delay 

14 35 ns 
CD to Q 

tw (U To Pulse Width LOW 8.0 15 ns 

tw (H) 11 Pulse Width HIGH 12 30 ns 

tw (U CD Pulse Width LOW 7.0 22 ns 

tw (H) Minimum Q Pulse Width HIGH 30 45 25 55 ns 
Rx = 1.0 k!1, Cx = 10 pF 
including jig and stray 

tw Q Pulse Width 5.2 5.8 4.1 4.5 }ls Rx = 10 k!1, Cx = 1000 pF 

Rx Timing Resistor Range" 1.0 2000 1.0 1000 k!1 
TA = -55°C to +125°C, 
Vee = 4.5 V to 5.5 V 

t Change in Q Pulse Width ~ 3.0 
% Rx = 10 k!1, Cx = 1000 pF 

over Temperature XC 1.0 1.0 

TA = 25°C, Vee = 4.75 V to 
1.0 0.8 5.25 V, Rx = 10 k!1, 

t 
Change in Q Pulse Width 

% 
Cx = 1000 pF 

over Vee Range TA = 25°C, Vee = 4.5 V to 
1.5 5.5 V, Rx = 10 k!1, 

Cx = 1000 pF 

• Applies only over commercial Vee and TA range for 96S02. 
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96LS32 
ADDRESS MUL TIPLEXER/REFRESH COUNTER 

(For 4K Dynamic RAMs) 

DESCRIPTION - The 96LS32 is an address multiplexer and refresh counter 
for multiplexed address dynamic RAMs requiring refresh of up to six input 
addresses (or 4K bits for 64 x 64 organization). It multiplexes 12 bits of system 
applied address to six output address pins. The device also contains a 6-bit 
refresh counter which is externally clocked so that either distributed or burst 
refresh may be used. The high performance of the 96LS32 makes it especially 
suitable for use with high speed n-channel RAMs like the M4027. The 96LS32 
operates from a single +5.0 V power supply and is specified for operation over 
a O°C to +75°C ambient temperature range. 

• SIMPLIFIES SYSTEM DESIGN 
• REDUCES PACKAGE COUNT 
• DRIVES HIGH CAPACITANCE LOADS 
• USE FOR DISTRIBUTED OR BURST REFRESH 
• STANDARD 24-PIN DUAL IN-LINE PACKAGE 
• LOW POWER SCHOTTKY DESIGN MINIMIZES" 

~ ... 
t 

ORDERING CODE: See Section 9 

PIN 
COMMERCIAL G 

PKGS OUT 
Vee = +5.0 V ±5%, Vee = +5.0 V ±10%, 
TA = O°C to +70°C TA = -55°C to +125°C 

Plastic 
A 96LS32PC DIP(P) 

Ceramic 
A 96LS32DC 96LS32DM 

DIP (D) 

Flatpak 
A 96LS32FC 96LS32FM (F) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES 

Ao-As 
As-Al1 
CP 
RE 
RS 
ZD 
00-05 

DESCRIPTION 

Row Address Inputs 
Column Address Inputs 
Clock Pulse Input (Active Falling Edge) 
Refresh Enable Input (Active HIGH) 
Row Select Input (Active HIGH) 
Refresh Counter Zero Detect Output (Active LOW> 
Address Outputs 

7-27 

PKG 

TYPE 

9N 

6N 

4M 

96LS32 
CONNECTION DIAGRAM 

PINOUT A 

96XX (U.L.) 
HIGH/LOW 

0.5/0.13 
0.5/0.13 
0.5/0.13 
0.5/0.13 
0.5/0.13 

25/3.1 
25/3.1 



96LS32 

12 TOTAL I , 
I , 

LOGIC DIAGRAM 

, 
A81t=f====$~====r::) 

RS 6 TOTAL 

RE------------~~ 

~64 

CP--------------------~ 

23 RS 

RE 
cp 

LOGIC SYMBOL 

7 8 3 4 5 6 18 17 20 19 22 21 

9 11 10 16 15 14 

Vce = Pin 24 
GND = Pin 12 
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96LS32 

FUNCTIONAL DESCRIPTION - The 96LS32 address multiplexer/refresh counter performs the following 
functions: 

1. Row, Column and Refresh Address multiplexing 
2. Address counting for burst or distributed refresh 

These functions are controlled by two signals, Refresh Enable and Row Select, both of which are active HIGH 
TTL inputs. the Function Table shows the levels required to multiplex to the output: 

1. Refresh address (from internal counter) 
2. Row addresses (Ao through A5) 
3. Column addresses (As through A11) 

BURST REFRESH MODE-When refresh is requested the Refresh Enable input is HIGH. This input is 
ANDed with the six outputs of the internal 6-bit counter. At each CP pulse the counter increments by one, 
sequencing the outputs (Do - 05) through all 64 row addresses. When the counter sequences to all zeroes, the 
Zero Detect output goes LOW signaling the end of the refresh sequence. Due to counter decoding spikes, the 
Zero Detect output is valid only after tcz following the LOW going edge of CPo 

DISTRIBUTED REFRESH MODE-In the distributed refresh mode, one row is selected for refresh each 
(trefresh/n) ti me where n = number of rows in the device and refresh is the specified refresh rate for the device. 
For the M4027, trefresh = 2.0 ms and n = 64, therefore one row is refreshed each 31 /-Is. Following the refresh 
cycle at row n, the CP input is pulsed, advancing the refresh address by one row so that the next refresh cycle 
will be performed on row n + 1. The CP input may be pulsed following each refresh cycle or within the refresh 
cycle after the specified memory device address hold time. 

ROW AND COLUMN ADDRESS-All twelve system address lines are applied to the inputs of the 96LS32. 
When Refresh Enable is LOW and Row Select is HI GH, the input addresses Ao - A5 are gated to the outputs and 
applied to the driven memories. Conversely, when Row Select is LOW (with Refresh Enable still LOW), input 
addresses As-An are gated to the outputs and applied to the driven memories. When memory devices are 
driven directly by the 96LS32, the address applied to the memory devices is the inverse of the address at the 
inputs due to the inverted outputs of the 96LS32. This should be remembered when checking out the memory 
system. 

Refresh Row 
Enable Select 

H X 
L H 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

FUNCTION TABLE 

Outputs 

Refresh Address (from internal counter) 
Row Address (complement of Ao - A5) 
Column Address (complement of As-A11) 
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96LS42 

96LS42 
ADDRESS MUL TIPLEXER/REFRESH COUNTER 

(For 16K Dynamic RAMs) 

DESCRIPTION - The 96LS42 is an address multiplexer and refresh counter 
for multiplexed address dynamic RAMs requiring refresh of 64 or 128 cycles. 
It multiplexes 14 bits of system supplied address to seven output address 
pins. The device also contains a 7-bit refresh counter which is externally 
controlled so that either distributed or burst refresh may be used. The high 
performance of the 96LS42 makes it especially suitable for use with high 
speed n-channel RAMs like the F16K. The 96LS42 is manufactured using 
Fairchild's advanced low power Schottky process. 

• SIMPLIFIES SYSTEM DESIGN 
• REDUCES PACKAGE COUNT 
• DRIVES HiGH CAPACITIVE LOADS 
• EITHER BURST OR DISTRIBUTED REFRESH 
• LOW POWER SCHOTTKY DESIGN 
• STANDARD 28-PIN PACKAGE 

ORDERING CODE: See Section 9 

PIN 
COMMERCIAL G 

PKGS 
OUT 

Vee = +5.0 V ±10%, 
TA = -55°C to +125°C 

Plastic 
A 96LS42PC DIP(P) 

Ceramic 
A 96LS42DC 96LS42DM 

DIP (D) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES 

AIJ-At; 
A7-A13 
CP 
RE 
RS 
Z5 
Oo-Oe 

DESCRIPTION 

Row Address Inputs 
Column Address Inputs 
Clock Pulse Input (Active Falling Edge) 
Refresh Enable Input 
Row Select Input 
Refresh Counter Zero Detect Output (Active LOW> 
Multiplexer Outputs (Active LOW> 
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PKG 

TYPE 

9Y 

8E 

CONNECTION DIAGRAM 
PINOUT A 

96XX (U.L.) 
HIGH/LOW 

0.5/0.13 
0.5/0.13 
0.5/0.13 
0.5/0.13 
0.5/0.13 

25/3.1 
25/3.1 
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A6 

Td:AL I 

I 

I 
I 

I 
A7 

/4() 

RS 

RE 

3 

2 RE 

CP 

LOGIC SYMBOL 

9 10 5 6 7 8 21 20 23 22 25 24 27 26 

11 13 12 18 17 16 19 

Vee = Pin 28 
GND = Pin 14 

LOGIC DIAGRAM 

7 TOTAL -----

7-BIT COUNTER 

CP--------------------~ 
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96LS42 

FUNCTIONAL DESCRIPTION - The 96LS42 address multiplexer/refresh counter performs the following 
functions: 

1. Row, Column and Refresh Address multiplexing 
2. Address counting for burst or distributed refresh 

These functions are controlled by two signals, Refresh Enable and Row Select, both of which are active HIGH 
TTL inputs. The Function Table shows the levels required to multiplex to the output: 

1. Refresh addresses (from internal counter) 
2. Row addresses (Ao through As) 
3. Column addresses (A7 through A13) 

Burst Refresh Mode-When refresh is requested the Refresh Enable input is HIGH. This input is AND-ed with 
the seven outputs of the internal 7-bit counter. At each CP pulse the counter increments by one, sequencing the 
outputs ((50- (6) through all 128 row addresses. When the counter sequences to all zeroes, the Zero Detect 
output goes LOW signaling the end of the refresh sequence. Due to counter decoding spikes, the Zero Detect 
output is valid only after tcz following the LOW going edge of CPo 

Distributed Refresh Mode -In the distributed refresh mode, one row is selected for refresh each (trefresh/n) time 
where n = number of rows in the device and refresh is the specified refresh rate for the device. For the F16 k, 
Refresh = 2.0 ms and n = 128, therefore one row is refreshed each 62 j.lS. Following the refresh cycle at row n, the 
CP input is pulsed, advancing the refresh address by one row so thatthe next refresh cycle will be performed on 
row n + 1. The CP input may be pulsed following each refresh cycleor within the refresh cycle after the specified 
memory device address hold time. 

Rowand Column Address-All 14 system address lines are applied to the inputs of the 96LS42. When Refresh 
Enable is LOW and Row Select is HIGH, the input Addresses Ao - As are gated to the outputs and applied tothe 
driven memories. Conversely, when Row Select is LOW (with Refresh Enable still LOWl.lnputaddresses A7-
A13 are gated to the outputs and applied to the driven memories. When memory devices are driven directly by 
the 96LS42, the address applied to the memory devices is the inverse of the address at the inputs due to the 
inverted outputs of the 96LS42. This should be remembered when checking out the memory system. 

Refresh Row 
Enable Select 

H X 
L H 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

FUNCTION TABLE 

Outputs 

Refresh Address (from internal counter) 
Row Address (complement of Ao - As) 
Column Address (complement of A7 - A13) 
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96101 
CONNECTION DIAGRAM 

PINOUT A 

96101 
QUAD 2-INPUT POSITIVE NAND BUFFER 

(With Open-Collector Output) 

DESCRIPTION - The 96101 is similar to the 5417439, except that the outputs 
IT 

~-g[ 
:ill Vee are specified at three levels of IOL; in the HIGH state the IOH current is speci-

fied at two levels of VOH. During switching transitions, output current change II :ill 
rate is typically 4.0 mAins. IT ill 
ORDERING CODE: See Section 9 IT ~ 

PIN 
COMMERCIAL GRADE MILITARY GRADE 

PKG IT ~G:[ ~ PKGS 
OUT 

Vee = +5.0 V ±5%, Vee = +5.0 V ±10%, 
TYPE IT ~ 

TA = O°C to +75°C TA = -55°C to +125°C 
GNOIT ~ 

Plastic 
A 96101PC 9A DIP(P) 

Ceramic 
A 96101DC 96101DM 6A 

DIP (0) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PINS 
96XX (U.L.) 
HIGH/LOW • Inputs 1.0/1.0 

Outputs OC"/30 

DC AND AC CHARACTERISTICS: See Section 3' 

SYMBOL PARAMETER 
96XX 

UNITS CONDITIONS 
Min Max 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 0.8 V 

0.4 IOL = 48 mA 
Vee = Min 

VOL Output LOW Voltage 0.5 V IOL = 60 mA 
0.6 IOL - 80 mA 

VIN = VIH 

IOH Output HIGH Current 
25 

p.A 
VOH = 3.5 V Vee = Min 

50 VOH = 5.5 V VIN = VIL 

hH Input HIGH Current 
40 p.A VIN = 2.4 V 

Vee = Max 
1.0 mA VIN = 5.5 V 

IlL Input LOW Current -1.6 mA VIN = 0.4 V, Vee = Max 

leeH Power Supply Current 
8.5 

mA 
VIN = Gnd 

Vee = Max 
leel 54 VIN = Open 

tPLH Propagation Delay 22 CL = 45 pF, RL = 120 n 
tPHL Input to Output 25 

ns 
Figs. 3-2, 3-4 

"DC limits apply over operating temperature range; AC limils apply al TA = +25'C and Vee = +5.0 V. "OC-Open Colleclor 
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96103 
CONNECTION DIAGRAM 

PINOUT A 

96103 
QUAD BUS TRANSCEIVER 

(With Common Enable) 

DESCRIPTION - Each transceiver contains an open-collector buffer whose 
BIT mvcc output is common to an inverting gate input. When both Enable inputs(i~1 and 

~-+Q E2) are LOW, the buffer is enabled, with its output state determined by its Data orr :lilB 
(0) input. When either Enable input is HIGH, the buffer is disabled (output 
OFFJ and the bus signal is determined by other circuits connected to the bus. 0[1 :mo 
The receiver gate has greater input noise immunity than standard TTL, while BI} 

~.~ 
EJo 

its output signal levels are standard TTL. In the power-down condition, the B orr TIlB terminal leakage is limited to 100 MA. 
o[! TIl 0 

ORDERING CODE: See Section 9 E1LZ. p-Y>-~o 
COMMERCIAL GRADE MILITARY GRADE 

GNOI1 ]]E2 
PIN PKG 

PKGS 
OUT 

Vee = +5.0 V ±5%, Vee = +5.0 V ±10%, 
TYPE 

TA = O°C to +75°C TA = -55°C to +125°C 

Plastic 
A 96103PC 9B DIP(P) 

Vce = Pin 16 
Ceramic 

96103DC 96103DM 6B 
GND = Pin 8 

DIP (0) 
A 

Flatpak 
A 96103FC 96103FM 4L (F) 

INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions 

PIN NAMES DESCRIPTION 
96XX (U.L.) 
HIGH/LOW 

D Data Input 1.0/1.0 
E1, E:1 Enable Inputs (Active LOW) 1.011.0 
B Bus Terminal, as Input 2.5/0.05 

as Output OC'/70mA 
0 Receiver Output 50/12.5 

·OC - Open Collector 
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96103 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
96XX 

UNITS CONDITIONS 
Min Max 

VOL Output LOW Voltage at B 0.7 V 
10L = 70 rnA, VIH = 2.0 V 
Vee = Min 

VIL 
Input LOW Voltage XC 0.8 

V at D or E r-xM 0.7 

~ 1.53 
V Vee = Min Receiver HIGH XM 1.49 

VIHR Threshold Voltage ~ 1.7 
XM 1.84 V Vee = Max 

~ 1.3 
V Vee = Min Receiver LOW XM 1.21 

VILR Threshold Voltage ~ 1.47 
XM 1.56 

V Vee = Max 

10H Bus Output HIGH Current 100 p.A 
Vee = 0 V to Max 
VOH = 4.0 V, Vo = VIL 

ilL Input LOW Current at B -85 p.A VOUT = 0 V, Vee = Max 
Vo = VIL 

los 
Output Short Circuit 

-18 -55 rnA Vee = Max, VOUT = 0 V Current at 0 

lee Power Supply Current 90 rnA 
D input = 4.5 V 
Vee = Max 

AC CHARACTERISTICS: Vee = +5.0 V, TA = +25°C (See Section 3 for waveforms and load configurations) 

96XX 

SYMBOL PARAMETER CL = 15 pF UNITS CONDITIONS 

Min Max 

tPLH Propagation Delay 30 
RL = 91 n to Vee, 

tPHL E1 or E'2 to B 23 
ns 

200 n to Gnd 
tPLH Propagation Delay 25 Figs. 3-4, 3-5 
tPHL D to B 15 

ns 

tPLH Propagation Delay 10 30 RL = 390 n to Vee 
tPHL B to 0 10 30 

ns 
1.6 kn to Gnd, Fig. 3-4 

tPLH Propagation Delay 10 35 RL= 390 n to Vee 

tPHL B to 0 10 35 
ns 1.6 kn to Gnd 

CL = 50 pF, Fig. 3-4 
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96106 
CONNECTION DIAGRAM 

PINOUT A 

96106 
QUAD 2-INPUT NOR RECEIVER 

DESCRIPTION - The 96106 inputs are designed to provide higher noise 
immunity than standard TTL inputs and also present less loading to the signal 
source. Also, in the power down condition, input leakage is 80 JJ.A or less, 
making the 96106 well suited for data bus applications. Output signal levels 
are standard TTL. 

GNOIT ,..---EJco 

ORDERING CODE: See Section 9 Boll 

~~ 
TIl Do 

PIN 
COMMERCIAL GRADE MILITARY GRADE 

PKG 
AoIT m02 

PKGS 
OUT 

Vee = +5.0 V ±5%; Vee = +5.0 V ±10%, 
TYPE 

A,[I :m o, 
TA = DOC to +75°C TA = -55°C to +125°C A2[I 321 C2 

Plastic B,[I t1:9 lIc, 
DIP(P) A 96106PC 9A 

Bdz ~vcc 
Ceramic 
DIP (0) 

A 96106DC 96106DM 6A 

Flatpak 
A 96106FC 96106FM 31 

(F) 

Vee = Pin 8 
INPUT LOADING/FAN-OUT: See Section 3 for U.L. definitions GND = Pin 1 

PINS 
96XX (U.L.) 
HIGH/LOW 

Inputs 2.0/0.006 
Outputs 50/12.5 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

SYMBOL PARAMETER 
96XX 

UNITS CONDITIONS 
Min Max 

~ 1.53 
V Vee = Min 

VIH Input HIGH Voltage 
XM 1.49 
XC 1.70 

xM 1.84 V Vee = Max 

~ 1.30 
V Vee = Min 

Vil Input LOW Voltage 
XM 1.21 

--$- 1.47 
XM 1.56 V Vee = Max 

hH Input HIGH Current 80 JJ.A Vee = 0 V to Max, VIN = 4.0 V 

III Input LOW Current -10 JJ.A Vee = Max, VIN = 0 V 

los Output Short Circuit Current -18 -55 rnA Vee = Max, VOUT = 0 V 

leeH Power Supply Current 
40 

rnA 
VIN = 4.5 V 

Vee = Max· 
leel 20 VIN = 0 V 
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96106 
AC CHARACTERISTICS: Vee = +5.0 V, TA = +25°C (See Section 3 for waveforms and load configurations) 

96XX 

SYMBOL PARAMETER CL = 15 pF UNITS CONDITIONS 

Min Max 

tPLH Propagation Delay 
10 30 RL = 390 0 to Vee, 

tPHL 10 30 
ns 

1.6 kO to Gnd, Fig. 3-4 

tpLH 10 35 RL = 390 0 to Vee 

tPHL 
Propagation Delay 

10 35 
ns 1.6 kO to Gnd 

CL = 50 pF, Fig. 3-4 
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Section 8 
OTHER DIGITAL PRODUCTS 

RTL MICROLOGIC AND CTL COUNTING MICROLOGIC ELEMENTS 

LOGIC/ LOGIC/ 
DEVICE CONN. PKG DEVICE CONN. PKG 

NO. DESCRIPTION DIAGRAM TYPE NO. DESCRIPTION DIAGRAM TYPE 

900 8uffer F8 3F,S8 913 o Flip-Flip FS 3F,S8 

901 Counter Adapter F18 3F,S8 914 DuaI2-NOR F13 3F, S8 

902 Flip-Flop F19 3F,S8 915 DuaI3-NOR F14 3F,SF 

903 3-lnput NOR F9 3F,S8 921 Dual 2-Expander F7 3F, S8 

904 Half Adder F10 3F,S8 923 JK Flip-Flop F1S S8 

905 Half Shift F11 3F,S8 926 JK Flip-Flop F1S 3F,SF 

906 Half Shift F20 3F,S8 927 Quad Inverter F17 3F,SF 

907 4-lnput NOR F12 3F,S8 958 Decade Counter F21 S8, SA 

908 Adder F1 3F,S8 959 4-8it Latch F22 S8 

909 8uffer F2 3F,S8 960 8CD Decoder/Dvr F23 S8 

910 DuaI2-NOR F3 3F,S8 974 JK Flip-Flop F1S S8 

911 4-lnput NOR F4 3F,S8 989 8inary Counter F21 S8,SA 

912 Half Adder FS 3F,S8 

DTL MICROLOGIC 

LOGIC/CONN. 
DEVICE NO. DESCRIPTION DIAGRAM PKG TYPE 

930 Dual 4-lnput Extendable NAND Gate G1 31, SF, 6A, 9A 

932 Dual 4-lnput Extendable NAND 8uffer Gate G1 31, SF; SA, 9A 

933 Extender G9 SF,9A 

935 Extendable Hex Inverter G12 31, SA, 9A 

936 Hex Inverter G12 31, SA, 9A 

937 Hex Inverter G12 31, SA, 9A 

941 Monostable Multivibrator G17 31, SA 

944 Dual 4-lnput Extendable NAND G1 31, SF, SA, 9A 
8uffer Gate (Open-Collector) 

945 RS Flip-Flop G18 31, SF, SA, 9A 

946 Quad 2-lnput NAND Gate G10 31, SF, SA, 9A 

948 RS Flip-Flop G18 31, SF, SA, 9A 
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OTHER DIGITAL PRODUCTS 

DTL MICROLOGIC (Cont'd) 

LOGIC/CONN. 
DEVICE NO. DESCRIPTION DIAGRAM PKG TYPE 

949 Quad 2-lnput NAND Gate G10 31, 5F, 6A, 9A 

950 A-C Coupled RS Flip-Flop G19 31, 5F, 6A, 9A 

951 Monostable Multivibrator G17 31, 5F, 6A, 9A 

961 Dual 4-lnput Extendable NAND Gate G1 31, 5F, 6A, 9A 

962 Triple 3-lnput NAND Gate G11 31, 5F, 6A, 9A 

963 Triple 3-lnput NAND Gate G11 31, 5F, 6A, 9A 

1800 Dual 5-lnput NAND Gate G1 9A 

1801 Dual 5-lnput NAND Gate G1 9A 

1802 Single 8-lnput NAND Gate G2 9A 

1803 Single 8-lnput NAND Gate G2 9A 

1804 Single 10-lnput NAND Gate G3 9A 

1805 Single 10-lnput NAND Gate G3 9A 

1806 Quad 2-lnput AND Gate G4 9A 

1807 Quad 2-lnput AND Gate G4 9A 

1808 Quad 2-lnput OR Gate G5 9A 

1809 Quad 2~lnput OR Gate G5 9A 

1810 Quad 2-lnput NOR Gate G6 9A 

1811 Quad 2-lnput NOR Gate G6 9A 

1812 Quad 2-lnput Exclusive-OR Gate G7 9A 

1813 Quad Latch G13 9B 

1814 Quad Latch G14 9A 

9093 Dual JK Flip-Flop G15 31, 6A, 9A 

9094 Dual JK Flip-Flop G15 31, 6A, 9A 

9097 Dual J K Flip-Flop G16 31, 6A, 9A 

9099 Dual JK Flip-Flop G16 31, 6A, 9A 

9109 High Voltage Hex Inverter G12 6A 

9110 High Voltage Hex Inverter G12 6A 

9111 RS Flip-Flop G20 31,6A 

9112 High Voltage Hex Inverter G12 6A 

9135 Hex I nverter (Open-Collector) G12 31, 6A, 9A 

9157 Quad 2-lnput Buffered NAND Gate G8 31, 6A, 9A 

9158 Quad 2-lnput Power NAND Gate G8 6A,9A 
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F1 
908 

F2 
909 

OTHER DIGITAL PRODUCTS 

F3 
910 

F4 
911 

F5 
912 

,,~, 'e· '@' 'e· :~. 
4 GND 4 GND 4 GND 4 GND 4 GND 

F6 
913 

F7 
921 

F8 
900 

F9 
903 

F10 
904 

,~, ,~, ~ ,;C\. ,~. 
~ ~ 3~S ~ ~ 

4 GND 4 GND 4 GND 4 GND 4 GND 

F11 
905 

F12 
907 

F13 
914 

"~' ,6, ,~. g ~ ~ 
4 GND 

F16 
926 

10 Vee 

@. 2 8 

3 7 

4 6 
SGND 

F21 
958,989 

Za 

Z4 

Z, 

Z, 

GND 

4 GND 

F17 
927 

10 Vee 

~ 
2 8 

3 7 

4 6 
SGND 

+Vee 

RESET 

COUNT 

4 GND 

F18 
901 

F22 
959 

8-5 

F14 
915 
10 Vee 

:~: 
4 6 

S GND 

F19 
902 

F15 
923,974 

8 Vee ,@. 
3 S 

F23 
960 

4 GND 

F20 
906 



G1 
930, 932 
944, 961 

1800, 1801 

Vee = Pin 14 
GND = Pin 7 

G5 
1808, 1809 

Vee = Pin 14 
GND = Pin 7 

OTHER DIGITAL PRODUCTS 

G2 
1802, 1803 

Vee = Pin 14 
GND = Pin 7 

G6 
1810,1811 

Vee = Pin 14 
GND = Pin 7 

G9 
933 

No connection required to 
Vee (Pin 14). 

Vee = Pin 14 
GND = Pin 7 

8-6 

G3 
1804, 1805 

Vee = Pin 14 
GND = Pin 7 

G7 
1812 

Vee = Pin 14 
GND = Pin 7 

G10 
946,949 

Vee = Pin 14 
GND = Pin 7 

G4 
1806, 1807 

Vee = Pin 14 
GND = Pin 7 

G8 
9157,9158 

Vee = Pin 14 
GND = Pin 7 



G11 
962, 963 

Vee = Pin 14 
GND = Pin 7 

G15 
9093,9094 

Vee = Pin 14 
GND = Pin 7 

OTHER DIGITAL PRODUCTS 

G12 
9109,9110,9112 
9135, 935, 936 

937 

Vee = Pin 14 
GND = Pin 7 

G16 
9097, 9099 

Vee = Pin 14 
GND = Pin 7 

G19 
950 

"These inputs are capacitively 
coupled. 

Vcc = Pin 14 
GND = Pin 7 

8-7 

G13 
1813 

Vee = Pin 16 
GND = Pin 8 

G17 
941,951 

Vee = Pin 14 
GND = Pin 7 

G20 
9111 

Vee = Pin 14 
GND=Pin7 

G14 
1814 

Vee = Pin 14 
GND = Pin 7 

G18 
945,948 

Vce = Pin 14 
GND = Pin 7 









Section 9 
ORDERING INFORMATION AND PACKAGE OUTLINES 

Specific ordering codes, as well as the temperature ranges and package types available, are listed on the first 
page of each data sheet in Section 4 through Seetion 7. The product indices and selection guides given in 
Section 1 list only the "basic" device numbers. This basic number is used toform part of asimplified purchasing 
code where the package style and temperature range are defined as follows: 

xxxx D C 

I Temperature 
1-.-_____ Range Code 

L-________ Package 
Code 

Device 
'------------ Number (basic) 

TEMPERATURE RANGE - Two basic temperature grades are in common use: 

C = Commercial 
0° C to +70° C/7So C 

M = Military 
-55°C to +12SoC 

PACKAGE CODE - One letter represents the basic package style. Different package outlines exist withi n each 
package style to accommodate varying die sizes and number of pins, as indicated below: 

D - Ceramic/Hermetic Dual In-Ii ne 
4E,6A,68,6N,78,8E 

F - Flatpak 
3F, 31, 4F, 4L, 4M 

H-Metal Can 
S8,SF 

P- Plastic Dual In-line 
9A, 98, 9N, 9Y, 9Z 

PACKAGE OUTLINES - The package outlines indicated by the codes above are shown in the detailed outline 
drawings in this section. 
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FAIRCHILD PACKAGE OUTLINES 

JEDEC TO-91 OUTLINE 

.370 19.391 I I 

.250 16.351 -1"'---'" foool.------>.-+I~ :~~~ :~:~~: 
·t *- I I 

L.035 1.8891 I .26016.60) I 
.0061.152) TYP. r--- .240 (6.10)----' 
.0041.0921 

JEDEC TO-86 OUTLINE 

1.-' 

• 1 14 

-

f 
.08510.2161 
.07510.1911 

j I 

3F 
NOTES: 
Leads are tin plated 42 alloy 
Hermetically sealed alumina package 
Cavity size is .130 (3.30) diameter 
Package weight is 0.26 grams 

6041 
096) 31 

.260 (6. 

.240 (6 . 

. 010 (1270) r ~ 

r-
.019 (0483) 
.015 (0.3811 

TYP. 

.006 (0.152) 

.004 (0.102) 

7 8 

h~ .370 (9398) 
.250 (6350) 

TYP. 

, 

J .370 (9.398) 
I I .250 (6350) 

~t~~~:§§~~~:~~~t 
I .260 (6604) I 

.025 (0.635) r--.240 (6096) ----j .065 (1651) 
TYP. .050 (1270) 

20-PIN CERDIP 

r----.975 124.771--1 

11\1\[·960124.381,1\1\(1 1 

=1~1 ~:::::::~.r.~~~~~' 
.06511.651 II V 

• L 
.04511141-- I- -I :~~~ :g~~: 

21915561 .31017.871_r--------i 
:17014:321 .29017.371 IIlTII 

r~~ ~ ~.t,:?,~~",' -An~\ 
.16514.191 I h Ih MIN. I I 
.10012.541--1 ----1 •. 37519.521. 

, NOM . 
. 11012.791 .03710.941 .04511.141 
.090 12.291 :ll27i5:691 .015 10.381 

TYP. TYP. 

NOTES: 
Leads are tin-plated 42 alloy 
Hermetically sealed alumina package 
Lead 1 orientation may be either tab or dot 
Cavity size is .130 (3.30) 
Package weight is 0.26 gram 

4E 

NOTES: 
Pins are tin-plated kovar or nickel alloy 42 
Pins are intended for insertion in hole rows 

on .300" 17.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .03010.76) inch 
diameter pins 

Hermetically sealed alumina packagelblackl 
Cavity size is .140 x .25013.56 x 6.351 
'The .037-.027 di mension does not apply to 

the corner pins 
Package weight is 2.4 grams 

All dimensions in inches (bold) and millimeters (parentheses) 
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FAIRCHILD PACKAGE OUTLINES 

20-PIN CERPAK 

• j 

5 
t 

.050 11.271 
~ 

.01910.48) 

.01610.381 
TYP. 

.04511.14) 
.30017.621 .02510.641 

~~1· __ ~.2~50~1~6.3~5~1 __ ~·[1 ================~~~~~~~ I~ _ I ::J 

L.00610.151 L-.400110.16)~ .085f2.161 
.00410.101 .37519.52) .06011.521 

SaUARE 

16-PIN BeO CERPAK 

4F 

NOTES: 
Leads are tin plated nickel alloy 
Base is AL203 
Cavity size 200 x 200 
Package weight ~ 0.8 grams 

.050 (1.270) 
TYP 

24-PIN CERPAK 

1. 16 
j 

.050 
(1.270) 
TYP. 

.409 (1 0 .. 389) 
9.423) 

L_ 
T-

1 • 24 §l 2 23 = 
3 22 = 
4 21 = 
5 20 = 

.371 ( 

8 9 

.019 (0.483) i-l .015 (0.381) 

T~ h.350 I I .350 

~O~ ~2~ 
:~~~g: (8.890) 

.006 (0.152) TYP. (6.TY350p) .0076 5 (1.905) 

.004(0102) . . 0 (1.524) 

~~===9,-________ ~=====~ t 
~ I ' -.283 (7.188) I .024 (0.610) 

--.247 (6.274)1 TYP. 

4L 
NOTES: 
Pins are alloy 42 
Package weight is 0.4 gram 
Hermetically sealed beryllia package 

.L 
! 

.019 (.483) 

.015 (.381) 
TYP 

6 
7 

8 
9 
10 
11 
12 

19 
18 

17 
16 
15 
14 
13 

.62 o 
8) 

X 
(15.74 

MA 

~.350 (8.890)~ 
.250 6.350) 

~.350 (889~(~ 
.250 6.350 

.006 (.152) 

.004 (.102) 

4M 

I .395 (10033) I 
1--.365 (9.271) -----I 

NOTES: 
Pins are tin plated nickel alloy 
Base is AI203 or BeO 
Cavity size is 200 x 200 
Package weight is 0.8 grams 

.090 (2.286) 

.065 (1.651) 

I 

All dimensions in inches (bold) and millimeters (parentheses) 
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FAIRCHILD PACKAGE OUTLINES 

JEDEC TO-99 OUTLINE 

I-- .370 (9.398) I 

I .335D\~509)-! 

I 
335 (8 509) r 305D\~747) -II 

040(1016)Q' ,-
MAX I 185 (4.699) 

t , 165(4.191) 
- - -'1'----+_ 

SEATING :-:r~-- _ 
PLANE I -----r- .500 (12.70) 

80~~.~483) ~~ ~ ~~04~~X016) MIN. 

.016(0.406)-­
DIA. 

.034 (0.864) 

.028 (0.711) 

58 

L..--------i .200 (5.080) 
I T.P. 

1_ .100 (2.540) 
T.P. 

INSULATING 
STANDOFF -
SHAPE MAY VARY 

.045(1.143) 

.029(0.737) 

NOTES: 
Leads are gold-plated kovar 
Seven leads thru leads No.4 connected 

to case 
15 mil kovar header 
Package weight is 1.22 grams 

14-PIN HERMETIC DUAL IN-LINE 
(JEDEC TO-116 OUTLINE) 

JEDEC TO-l00 OUTLINE 

.370 (9.398) 

.335.(8 .. 509) -F·· 4.335 (8.509) '305(7747)~ t 
.040 .260 (6.60) 

(10161 1___ .240 (6.10) 
MAX. _ _--'Y--", __ ----. -. t SEATING 

10 LEADS '. -r-----I--PLANE 

.019 (0.482) rn~~~~ru~ .040 (1.016) .500 (12.70) 

.016 (0.406) MAX. MIN. 
DIA. ____ --L 

.230 (5.842) -t"---I 
T.P. .115 (2.921) 

T.P. 

GLASS 

_____ 1 

~ 10 
36° 
T.P. W~ _ 8 INSULATING STANDOFF -
\"" V SHAPE MAY VARY 

"-' .045(1.143) 
.034 (0864)~ - .029 (0737) 
.028 (0.711) 

5F 
NOTES: 
Leads are gold-plated kovar 
Nine leads through, lead 5 connected 
to case 

15 mil kovar header 
Package weight is 1.32 

r--.785 (19 939)----1 

I A A ,-750(1905) I A A I 

ill ::EJ : : : : : : : t-~"~b~'" 
.065 (1 651)J L 
.045 (1 143) 

6A 
NOTES: 
Pins are intended for insertion in hole rows 

on .300" (7.6201 centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020" 10.508) diameter pin 
Pi ns are alloy 42 
Package weight is 2.0 grams 

t rr~~ 
.200 (5.08) b==j::::::;==.=:r=;::::::r==;:::::::;=='=r=l~=.=tl 

MAX. 

SEATING ~ L I 
PLANE ---~6~ , 

.10012540) 

.110 

.090 
(2.794) 
(2.286) 
TYP. 

I I-- ,037 
.027 
(.940) 
(686) 

STANDOFF 
WIDTH 

All dimensions in inches (bold) and millimeters (parentheses) 
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FAIRCHILD PACKAGE OUTLINES 

16-PIN DUAL IN-LINE 

r----.785 (19.939)-------/ 

I[\, !\ 11.755 
(19.177)!\ !\ !"II 

f 8 
(6.883) 

.271 
(6.223) 

.245 

~~9~_r~~T<~rT._.rr 

.110 (2.794) 

.090 (2.286) 
TYP 

24-PIN DUAL IN-LINE 

r---- 1.290 (32.7661----1 

11\1\1\11.235 (31.369) ~I\I\I\ I 

.025 (.635) R 
NOM. 

I 1211109 8 7 6"5 4 3 2 1 

.570 (14.478) 
.03010.7621 R 
.020 (0.508) 

.515113.081) 

L~~~ 

.19014.8261 

.140 (3.556) .063 (1.544) 

i MmW'~"'" 1= ~ J II ---t !~~~'~G 
.200 (5080) i i .037 10.9401 II .02010.508) 
.100 (2.5401--1 t-- .027 1O.686dl--.016 10.4061 

.11012.7941 STANDOFF 

.090 12.286) WIDTH 
TYP. 

68 
NOTES: 
Pins are tin-plated 42 alloy 
Pins are intended for insertion in hole rows 

on .300" (7.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020 (0.51) inch 
diameter pin 

Hermetically sealed alumina package 
Cavity size is .110 x .140 (2.79 x 3.56) 
Package weight is 2.0 grams 
'The .037-.027 dimension does not apply to 

the corner pins 

6N 
NOTES: 
Pins are tin-plated 42 alloy 
Package material is alumina 
Pins are intended for insertion in hole rows 

on .600 (15.24) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Cavity size is .230 x .230 (5.84 x 5.84) 
Package weight is 6.5 grams 

All dimensions in inches (bold) and millimeters (parentheses) 
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FAIRCHILD PACKAGE OUTLINES 

16-PIN DUAL IN-LINE 

r---.785119.939)~ 

lr-. (\ ('.755 119177)1\ (\ III 

::: :~I: : : : : : : J':~~'"'' 
J I I .06511.651) 
--I 1+.04511.143) 

.17014.318) MIN. 

.31017.874) 

.290 17.366) 

,,,,,r.;;~oo,,.,.., t I ' ,~SEATING 
I i J L I t PLANE .011 10.279) , , ,.009 10.228) 
I I .04511.143) 
, , -.01510.381) 

.. 165 12.959) ~ .11 a 12. 794) ~ ~.020 10.508) 1--.375 19.525)--1 
.100 12.540) .09012.286) .03710.939)' .016 10.406) NOM. 

TYP. .027 10.685) 
STANDOFF 

WIDTH 

28-PIN DUAL IN-LINE SIDE-BRAZED 

r--,.470 137.34)----1 

Ij~l\i\ 1\/\,1.450136.83) 1\ 1\ 1\ 1\ 1\ I 

T14 1 
.570 (14.48) 

'51513.08)~~~~-n~~rT~~~~~~~~ 

.03010.76) 

.020 (0.51) RADIUS 

78 
NOTES: 
Pins are tin-plated 42 alloy 
Pins are intended for insertion in hole rows 

on .300" 17.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020 10.51) inch 
diameter pin 

Hermetically sealed alumina package 
Cavity size is .130 x .230 
'The .037-.027 10.94-0.69) dimension does 

not apply to the corner pins 
Package weight is 2.2 grams 

BE 

NOTES: 
Pins are tin-plated alloy 42 
Package material is alumina 
Pins are intended for insertion in hole rows 

on .600 115.24) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Cavity size is .240 16.095) x .240 16.096) 
Package weight is 7.5 grams 

.190 (4.83) 

·~ ______________________________ ~.063(1.60) 
~r .02510.64) 

1:::i-=;::r=;::r=w""l'l .... F>=;=;::r=;:r=;:;="\~>?"'I>?-I'i""\t:I~ SEATING 

~.600 (15.24)--1 

NOM II 

r, t PLANE 

.200 (5.08) I 

.011 10.28) 

.00910.23) 

I~ .750 (9.05) I 
MAX --I :100 (2.54) ~ .110 (2.79) 

.090 (2.27) 

All dimensions in inches Ibold) and millimeters Iparentheses) 

9-8 



FAIRCHILD PACKAGE OUTLINES 

14-PIN ·PLASTIC DUAL IN-LINE 
(JEDEC TO-116 OUTLINE) 

~ -----~ :~!~ :~~~~:~ 
.025 (0.641 
'02010.51~ 

300 .012 (0.301 
.008 (0.201 

1-- 7 10 R·045 (1.141** 
.. 035 (0.891 .110 (2.801 

.260 16.601 0 .09012.291 

.240 (6.101 .085 (2.161 .05011.271 L .075 (1.901 .04011.021 

~ h 

9A 
NOTES: 
Pins are tin plated kovar 
'Package material varies depending on the 

product line 
Pins are intended for insertion in hole rows 

on .300" 17.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .020 10.508) inch 
diameter pi n 

"Notch or ejector hole varies depending on 
the product line .06511.65) 

.04511141 .310 (7 871 Package weight IS 0.9 grams 

~ .290 17 371 ~ .020 (0 511 

~T.:'~''''''"Pf~~~ =-f.010

(o25) MAX. NOM. 

SEATING t ~ 
PLANE II l ~ I 

II .011 (0281 
-----" .009 (0 231 

.15013811_~ I~ ~ ~ .10012541 I I .020 (0 511 
.110 (2801 -r---l r - .016 (0 411 .37519521 
.090 12.29) NOM. 

TYP. STANDOFF .037 (0.941 
WIDTH .027 (0.69) 

16-PIN PLASTIC· DUAL IN-LINE 

.025 10.635) 

.020 10'508)m r .770 119.561 ~ . 
1 r-'- .740 118.801 --- 1 ..--'l 1 30' .012 10.3051 

:~r~:I~: ~ ~ : : ]:i~:::'~i~Oi;ii!: 
.06511.6511 I I I 111.02510.635) 
.045 (1.143)-1 I- --1 I- NOM. 

.200 15 080) (0381) 
MAX NOM. 

~
'300 17 620) 
.290(7366) 

.020 (0.508) 

98 
NOTES: 
Pins are tin-plated kovar or alloy 42 nickel 
Pins are intended for insertion in hole rows 

on .300" (7.62) centers 
.01010.254) They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board-drilling dimensions should equal 

your practice for .0210 (0.51) centers 
diameter pin 

~rnnmw~ 015 

~~:~~g _,_ I I -=[ 
.150(1810)i i 110 II *o;~ II 020(0508) I .375 NOM. I 
100 12 540)[- -+- 090 ~ I- 027 --1 r .016 10 406) r- (9525) --I 

.011 Package weight is 0.9 gram 

.009 'Package material varies depending on the 
10.279) product line 
(0.229) '''The .037-.027 (0.94-9.69) dimension does 

not apply to the corner pins 12.794) 10.940) 
12.286) 10.686) 

STANOOFF 
WIDTH 

'''Notch or ejector hole varies depending on 
the product line 

All dimensions in inches Ibold) and millimeters Iparentheses) 
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FAIRCHILD PACKAGE OUTLINES 

24-PIN PLASTIC DUAL IN-LINE 

r-
.560 (14_224) 
.540(13-716) 

r _____ 1-260 (32_004)~ 
I ( 1.240 (31 A96) 

1_ -~::rr==rr=n::::rr=n=r~~ 
- l 

.165 (4_191) 

.065 (1-651) 

.045IU43) 

.045 (U43) R 

.035 (889) 

.090 (2_286) 

.065 (1651) 

145t""'~ O~:,OO" 
~ ! SEATING I ' PLANE 

+-- : (27941 I: ! 
.135 (3A291 I I .110 .J .037(9401 .Ie. .020(508) 
.115(2_921)--1 ~.090 -I r-.027 (686) " .016 (A06) 

(2_2861 STANDOFF 
WIDTH 

28-PIN PLASTIC DUAL IN-LINE 

14 -I 
.555114_101 

~1~5~~~~~~~=;;=~~=r~~~~~28~---'l"· 
L .075 

.100 
12541 
TYP. 

11.911 
TYP. 

9N 

NOTES: 
Pins are tin-plated kovar 
Package material is plastic 
Pins are intended for insertion in hole rows 

on .600 (15.24) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 

9Y 

NOTES: 
Pins are tin-plated kovar, alloy 42 or copper 
Package material is plastic 
Pins are intended for insertion in hole rows 

on .600 (15.24) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Assembled package weight is 4.8 grams 

.011 10_281 ~ 

.00910_231 

I .625115_881 I r--- NOM. --j 

All dimensions in inches (bold) and millimeters (parentheses) 
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FAIRCHILD PACKAGE OUTLINES 

20-PIN PLASTIC DUAL IN-LINE 

.02510.64) 
.310 (787)l .290 (7 37) 

.185 (470) .015(038) MAX. 
NOM. NOM. _ -----.l 

r=~.-l SEATING ffS\~.0~1 10.281 r= . ~ I t PLANE ~ -----='r .009 10.231 

.125 (3 18) I I 
MIN. • -, .... 065(165) TYP.... • .37019.401 

I NOM . 
. 110 (2.79) TYP. .03210.81) 

.090 (2.29) TYP. 

9Z 

NOTES: 
Pins are tin plated alloy 42 or copper 

(olin 195) 
Package material varies depending on the 

product line 
Pins are intended for insertion in hole rows 

on .300" (7.62) centers 
They are purposely shipped with "positive" 

misalignment to facilitate insertion 
Board drilling dimensions should equal your 

practice for .020" (0.51) diameter pin 
Package weight is a little over 1.0 gram 

All dimensions in inches (bold) and millimeters (parentheses) 
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FAIRCHILD FIELD SALES OFFICES, 
REPRESENTATIVES AND DISTRIBUTORS 





FAIRCHILD SEMICONDUCTOR FRANCHISED DISTRIBUTORS 
UNITED STATES AND CANADA 

ALABAMA 
HALLMARK ELECTRONICS 
4739 Commercial Orive 
Huntsville, Alabama 35805 
Tel: 205-837-8700 TWX: 810-726-2187 

HAMIL TON/AVNET ELECTRONICS 
4692 Commercial Drive 
Huntsville, Alabama 35805 
Tel: 205-837-7210 
Telex: None - use HAMAVLECB DAL 73-0511 

(Regional Hq. in Dallas, Texas) 

ARIZONA 
HAMIL TON/AVNET ELECTRONICS 
2615 S. 21s1 Street 
Phoenix, Arizona 85034 
Tel: 602-275-7851 TWX: 910-951-1535 

KIERULFF ELECTRONICS 
4134 East Wood Street 
Phoenix, Arizona 85040 
Tel: 602-243-4101 

LIBERTY ELECTRONICS 
6155 North 24th Ave. 
Phoenix, Arizona 85021 
Tel: 602-249-2232 TWX: 910-951-4282 

CALIFORNIA 
AVNET ELECTRONICS 
350 McCormick Avenue 
Costa Mesa, California 92626 
Tel: 714-754-6111 (Orange County) 

213-558-2345 (Los Angeles) 
TWX: 910-595·1928 

BELL INDUSTRIES 
Electronic Distributor Division 
1161 N. Fair Oaks Avenue 
Sunnyvale, California 94086 
Tel: 408-734~8570 TWX: 910-339-9378 

ELMAR ELECTRONICS 
2288 Charleston Rd. 
Mountain View, California 94042 
Tel: 415-961-3611 TWX: 910-379-6437 

HAMILTON ELECTRO SALES 
10912 W. Washington Blvd. 
Culver City, California 90230 
Tel: 213-558-2121 TWX: 910-340-6364 

HAMIL TON/AVNET ELECTRONICS 
575 E. Middlefield Road 
Mountain View, California 94040 
Tel: 415-961-7000 TWX: 910-379-6486 

HAMIL TON/AVNET ELECTRONICS 
6917 Complex Drive 
San Diego, California 92123 
Tel: 714-279-2421 
Telex: HAMAVELEC SDG 69-5415 

INTERMARK ELECTRONICS INC. 
4040 Sorrento Valley Blvd. 
San Diego, California 92121 
Tel: 714-279-5200 

INTER MARK ELECTRONIC INC. 
1802 East Carnegie Avenue 
Santa Ana, California 92705 
Tel: 714-540-1322 

UBERTY ELECTRONICS 
124 Maryland Street 
EI Segundo, California 90245 
Tel: 213-322-8100 TWX: 910-348-7111 

LIBERTY ELECTRONICS/SAN DIEGO 
8248 Mercury Court 
San Diego, California 92111 
Tel: 714-565-9171 TWX: 910-335-1590 

COLORADO 
CENTURY ELECTRONICS 
8155 West 48th Avenue 
Wheat ridge, Colorado 80033 
Tel: 303-424-1985 TWX: 910-938-0393 

CRAMER ELECTRONICS 
5465 East EvallS Place at Hudson 
Denver, Colorado 80222 
Tel: 303-758-2100 

ELMAR ELECTRONICS 
6777. E. 50th Avenue 
Commerce City, Colorado 80022 
Tel: 303-287-9611 TWX: 910-936-0770 

HAMIL TON/AVNET ELECTRONICS 
5921 N. Broadway 
Denver, Colorado 80216 
Tel: 303-534-1212 TWX: 910-931-0510 

CONNECTICUT 
CRAMER ELECTRONICS 
35 Dodge Avenue 
Wharton Brook Industrial Center 
North Haven, Connecticut 06473 
Tel: 203·239-5641 

HAMIL TON/AVNET ELECTRONICS 
643 Danbury Road 
Georgetown, Connecticut 06829 
Tel: 203-762-0361 
TWX: None - use 710-897-1405 

(Regional Hq. in Mt. Laurel, N.JJ 

HARVEY ELECTRONICS 
112 Main Street 
Norwalk, Connecticut 06851 
Tel: 203-853-1515 

SCHWEBER ELECTRONICS 
Finance Drive 
Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203-792-3500 

FLORIDA 
ARROW ELECTRONICS 
1001 Northwest 62nd Street 
Suite 402 
Ft. Lauderdale, Florida 33309 
Tel: 305-776·7790 

ARROW ELECTRONICS 
115 Palm Bay Road N.W. 
Suite 10 Bldg. #200 
Palm Bay, Florida 32905 
Tel: 305-725-1408 

CRAMER ELECTRONICS 
345 North Graham Avenue 
Orlando, Florida 32814 
Tel: 305-894·1511 

HALLMARK ELECTRONICS 
1302 W. McNab Road 
Ft. Lauderdale, Florida 33309 
Tel: 305-971-9280 TWX: 510-956-3092 

HALLMARK ELECTRONICS 
7233 Lake Ellenor Drive 
Orlando, Florida 32809 
Tel: 305-855-4020 -r:WX: 810-85G-0183 

HAMILTON/AVNET ELECTRONICS 
6800 N.W. 20th Avenue 
FI. Lauderdale, Florida 33309 
Tel: 305-971-2900 TWX: 510-954-9808 

HAMILTON/AVNET ELECTRONICS 
3197 Tech Drive, North 
SI. Petersburg, Florida 33702 

SCHWEBER ELECTRONICS 
2830 North 28th Terrace 
Hollywood, Florida 33020 
Tel: 305-927-0511 TWX: 510-954-0304 

GEORGIA 
ARROW ELECTRONICS 
3406 Oak Cliff Road 
Doraville, Georgia 30340 
Tel: 404-455-4054 

HAMIL TON/AVNET ELECTRONICS 
6700 Interstate 85 Access Road, Suite IE 
Norcross, Georgia 30071 
Tel: 404-448-0800 
Telex: None-use HAMAVL'ECB DAL 73-0511 

(Regional Hq. in Dallas, Texas) 

LYKES ELECTRONICS CORP. 
6447 Atlantic Blvd. 
Norcross, Georgia 30071 
Tel: 404·449-9400 

ILLINOIS 
HALLMARK ELECTRONICS INC. 
180 Crossen Avenue 
Elk Grove Village, Illinois 60007 
Tel: :\,2-437-8800 
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HAMILTON/AVNET ELECTRONICS 
3901 N. 25th Avenue 
Schiller Park, Hlinois 60176 
Tel: 312-678-6310 TWX; 910-227-0060 

KIERULFF ELECTRONICS 
85 Gordon Street 
Elk Grove village, Illinois S0007 
Tel: 312-640-0200 TWX: 910-227-3166 

SCHWEBEA ELECTRONICS, INC. 
1275 Summel Avenue 
Elk Grove Village, Illinois 60007 
Tel: 312-593-2740 TWX: 910-222-3453 

SEMICONDUCTOR SPECIALISTS, INC. 
(mailing address) 
O'Hare International Airport 
P.O. Box 66125 
Chicago, Illinois 60666 

(shipping address) 
195 Spangler Avenue 
Elmhurst Industrial Park 
Elmhurst, Illinois 60126 
Tel: 312·279-1000 TWX: 910-254-0169 

INDIANA 
GRAHAM ELECTRONICS SUPPLY, INC. 
133 S. Pennsylvania St. 
Indianapolis, Indiana 46204 
Tel: 317-634-8486 TWX: 810-341-3481 

KANSAS 
HALLMARK ELECTRONICS, INC. 
11870 W. 91 st Street 
Shawnee Mission, Kansas 66214 
Tel: 913-888-4746 

HAMIL TON/AVNET ELECTRONICS 
9219 Guivira Road 
Overland Park, Kansas 66215 
Tel: 9'3~888-8900 
Telex: None-use HAMAVLECB OAL 73-0511 

{Regional Hq. in Dallas, Texas) 

LOUISIANA 
STERLING ELECTRONICS CORP. 
4613 Fairfield 
Metairie. Louisiana 70002 
Tel: 504-887-7610 
Telex: STERLE LEC MRIE 58-328 

MARYLAND 
HALLMARK ELECTRONICS. INC. 
6655 Amberton Drive 
Baltimore, Maryland 21227 
Tel: 301-796-9300 

HAMIL TON/AVNET ELECTRONICS 
(mailing addresS) 
Friendship International Airport 
P.O. Box 8647 
Baltimore, Maryland 21240 

(shipping address) 
7235 Standard Drive 
Hanover. Maryland 21076 
Tel: 301-796-5000 TWX: 710-862-1861 
Telex: HAMAVLECA HNVE 87-968 

• 
PIONEER WASHINGTON ELECTRONICS. INC. 
9100 Gaither Road 
Gaithersburg. Maryland 20760 
Tel: 301-948-0710 TWX: 710-82a..9784 

SCHWEBER ELECTRONICS 
9218 Gaither Road 
Gaithersburg, Maryland 20760 
Tel: 301-840-5900 TWX: 710-828-0536 

MASSACHUSETTS 
CRAMER ELECTRONICS 
85 Wells Avenue 
Newton Centre. Massachusetts 02159 
Tel: 617-964-4000 

GERBER ELECTRONICS 
852 Providence Highway 
U.S. Route 1 
Dedham. Massachusetts 02026 
Tel: 617-329--2400 

HAMILTON/AVNET ELECTRONICS 
100 E. Commerce Way 
Woburn. Massachusetts 01801 
Tel: 617-933-8000 TWX: 710-332-1201 



FAIRCHILD SEMICONDUCTOR FRANCHISED DISTRIBUTORS 
UNITED STATES AND CANADA 

HARVEY ELECTRONICS 
44 Hartwell Avenue 
Lexington, Massachusetts 02173 
Tel: 617~861-9200 TWX; 710-326-6617 

SCHWEBER ELECTqONICS' 
213 Third Avenue 
Waltham, Massachusetts 02154 
Tel: 617-890-8484 

MICHIGAN 
HAMIL TON/AVNET ELECTRONICS 
32487 Schoolcraft 
Livonia. Michigan 48150 
Tel: 313-522-4700 TWX: 810-242-8775 

PIONEER/OETROIT 
13485 Stamford 
Livonia, Michigan 48150 
Tel: 313-525-1800 

R-M ELECTRONICS 
4310 Roger B. Chaffee 
Wyoming, Michigan 49508 
Tel: 616-531-9300 

SCHWEBER ELECTRONICS 
33540 Schoolcraft 
Livonia, MichIgan 48150 
Tel: 313-525:'8100 

SHERIOAN SALES CO. 
24543 Indoplex Drive 
Farmington, MIchigan 48024 
Tel: 313-477-3800 

MINNESOTA 
HAMILTON/AVNET ELECTRONICS 
7449 Cahill Road 
Edina, Minnesota 55435 
Tel: 612-941-3801 
TWX: None - use 910-227-0060 
(Regional Hq. in Chicago. 111.1 

SCHWEBER ELECTRONICS 
7402 Washington A.venue S. 
Eden Prairie, Minnesota 55344 
Tel: 612-941-5280 

SEMICONDUCTOR SPECIALISTS. INC. 
8030 Cedar Avenue S. 
Minneapolis, Minnesota 55420 
Tel: 612-884-8841 TWX: 910-576-2812 

MISSOURI 
HALLMARK ELECTRONICS. INC. 
13789 Rider Trail 
Earth City. Missouri 63045 
Tel: 314-291-5350 

HAMILTON/AVNET ELECTRONICS 
396 Brookes Lane 
Hazelwood, Missouri 63042 
Tel: 314-731-1144 TWX: 910-762-0606 

NEW JERSEY 
HAMILTON/AVNET ELECTRONICS 
218 Little Falls Road 
Cedar Grove, New Jersey 07009 
Tel: 201-239-0800 TWX: 710-994-5787 

HAMILTON/AVNET ELECTRONICS 
113 Gaither Drive 
East Gate Industrial Park 
Mt. Laurel. N.J. 08057 
Tel: 609-234-2133 TWX: 710-897-1405 

SCHWEBER ELECTRONICS 
43 Belmont Drive 
Somerset. N.J. 08873 
Tel: 201-469-6008 TWX: 710-480-4733 

STERLING ELECTRONICS 
774 Pfeiffer Blvd. 
Perth Amboy, N.J. 08861 
Tel: 201-442-8000 Telex: 138-679 

WILSHIRE ELECTRONICS 
102 Gaither Drive 
Mt. Laurel, N.J. 08057 
Tel: 215-827~1920 

WILSHIRE ELECTRONICS 
1111 Paulison Avenue 
Clifton, N.J. 07011 
Tel: 201-365-!tlOO TWX: 711l-!189-7052 

NEW MEXICO 
CENTURY ELECTRONICS 
11728 Linn Avenue 
Albuquerque, New Mexico 87123 
Tel: 505-292-2700 TWX: 910-989-0625 

HAMILTON/AVNET ELECTRONICS 
2450 Byalor Drive S.E. 
Albuquerque, New Mexico 87119 
Tel: 505-765-1500 
TWX: None - use 910-379-6488 
(Regional Hq. in Mt. View, Ca. I 

NEW YORK 
ARROW ELECTRONICS 
900 Broadhollow Road 
Farmingdale, New York 11735 
Tel: 516-694-6800 

CRAMER ELECTRONICS 
129 Oser Avenue 
Hauppauge, New York 11787 
Tel: 516-231-5682 

CRAMER ELECTRONICS 
6716 Joy Road 
e. Syracuse, New York 13057 
Tel: 315-437-6671 

COMPONENTS PLUS. INC. 
40 Osar Avenue 
Hauppauge, L.I.. New York 11787 
Tel: 516-231-9200 TWX: 510-227-9869 

HAMILTON/AVNET ELECTRONICS 
167 Clay Road 
Rochester, New York 14623 
Tel: 716-442-7820 
TWX: None - use 710-332-1201 

(Regional Hq. in Burlington. Ma.) 

HAMILTON/AVNET ELECTRONICS 
6500 Joy Road 
E. Syracuse, New York 13057 
Tel: 315-437-2642 TWX: 710-541-0959 

HAMILTQN/AVNET ELECTRONICS 
70 State Street 
Westbury. LI., New York 11590 
Tel: 518-333-5800 TWX: 510-222-8237 

ROCHESTER RADIO SUPPLY CO .. INC. 
140 W. Main Street 
(P.O. Box 1971) Rochester. New York 14603 
Tel: 716-454-7800 

SCHWEBER ELECTRONICS 
Jericho TurnpIke 
Westbury, LI .. .New York 11590 
Tel: 516-334-7474 TWX: 510-222-3680 

JACO ELECTRONICS. INC. 
145 Oser Avenue 
Hauppauge. L.I.. New York 11787 
Tel: 516-273-1234 TWX: 510-227-8232 

SUMMIT DISTRIBUTORS. INC. 
916 Main Street 
Buffalo, New York 14202 
Tel: 716-884-3450 TWX: 710-522-1892 

NORTH CAROLINA 
CRAMER ELECTRONICS 
938 Burke Street 
Winston Salem. North Carolina 27102 
Tel: 919-725-8711 

HAMILTON/AVNET 
2803 Industrial Drive 
Raleigh, North Carolina 27609 
Tel: 919-829-8030 

HALLMARK ELECTRONICS 
1208 Front Street. Bldg. K 
Raleigh. North Carolina 27609 
Tel: 919-823-4485 TWX: 510-928-1831 

RESCO 
Highway 70 West 
Rural Route 8, P.O. Box 11~B 
Raleigh. North Carolina 27612 
Tel: 919-781-5700 

PIONEER/CAROLINA ELECTRONICS 
103 Indultrial Drive 
Greensboro. North Carolina 27406 
Tol: 919-273-4441 

OHIO. , 
HAMILTONlAVNET ELECTRONICS 
761 Beta Drive, Suite E 
Cleveland. Ohio 44143 
Tel: 216-481-1400 
TWX: None-use 910-227..()()60 
(Regional Hq. In Chicago. IIl.l 
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HAMILTON/AVNET ELECTRONICS 
118 West park Road 
Dayton, Ohio 45459 
Tel: 513-433-0610 TWX: 810-450-2531 

PIONEER/CLEVELAND 
4800 E. 131st Street 
Cleveland, Ohio 44105 
Tel: 216-587-3600 

PIONEER/DAYTON 
1900 Troy Street 
Dayton, Ohio 45404 
Tel: 513-236-9900 TWX: 810-459-1622 

SCHWEBER ELECTRONICS 
23880 Commerce Park Road 
Beachwood. Ohio 44122 
Tel: 216-464-2970 TWX: 810-427-9441 

SHERIDAN/CLEVELAND 
Unit 28 
Versaplex Bldg. 
701 Beta Drive 
Cleveland, Ohio 44143 
Tel: 216-461·3300 TWX: 810-427-2957 

SHERIDAN SALES CO. 
(mailing address) 
P.O. Box 37826 
Cincinnati, Ohio 45222 
(shipping address) 
10 Knollcrest Drive 
Reading, Ohio 45237 
Tel: 513-761-5432 TWX: 810-461-2670 

SHERIDAN SALES COMPANY 
2501 Neff Road 
Dayton. Ohio 45414 
Tel: 513-223-3332 TWX: 810-459-1732 

OKLAHOMA 
HALLMARK ELECTRONICS 
4846 S. 83rd East Avenue 
Tulsa, Oklahoma 74145 
Tel: 918-835-8458 TWX: 910-845-2290 

RADIO INC. INOUSTRIAL ELECTRONICS 
1000 S. Main 
Tulsa, Oklahoma 74119 
Tel: 918-587-9123 

PENNSYLVANIA 
HALLMARK ELECTRONICS. INC. 
458 Pike Road 
Huntingdon Valley, Pennsylvania 19006 
Tel: 215-355-7300 TWX: 510-667-1727 

PIONEER/DELEWARE VALLEY ELECTRONICS 
141 Gibraltar Road 
Horsham. Pennsylvania 19044 
Tel: 215-674-4000 TWX: 510~665-6778 

PIONEER ELECTRONICS. INC. 
560 Alpha Drive 
Pittsburgh. Pennsylvania 15238 
Tel: 412-782-2300 TWX: 710-795'3122 

SCHWEBER ELECTRONICS 
101 Rock Road 
Horsham, Pennsylvania 19044 
Tel: 215-441-0600 

SHERIDAN SALES COMPANY 
4297 Greensburgh Pike 
Suite 3114 
Pittsburgh, Pennsylvania 15221 
Tel: 412-351-4000 . 

SOUTH CAROLINA 
DIXIE ELECTRONICS. INC. 
P.O. Box 408 {Zip Code 292021 
1900 Barnwell Street 
COlumbia, South Carolina 29201 
Tel: 803-779-5332 

TEXAS 
ALLlEO ELECTRONICS 
401 E. 8th Street 
Fort Worth. Texas 78102 
Tel: 817-336-5401 

CRAMER ELECTRONICS 
13740 Midway Road, Suite 700 
Dallal. Texas 75240 
Tel: 214,881-9300 

HALLMARK ELECTRONICS CORP. 
10109 McKaiia Place Suite F 
AUltin. Texas 78758 
Tel: 512-837-2814 

HALLMARK ELECTRONICS 
8333 Foreet Lane 
DaDal. Texa 75231 
Tel: 214-234-7300 



FAIRCHILD SEMICONDUCTOR FRANCHISED DISTRIBUTORS 
UNITED STATES AND CANADA 

HALLMARK ELECTRONICS, INC. 
8000 Westglen 
Houston, Texas 77063 
Tel: 713-781-6100 

HAMIL TON/AVNET ELECTRONICS 
4445 Sigma Road 
Dallas, Texas 75240 
Tel: 214-661-8661 
Telex: HAMAVLECB OAL 73-0511 

HAMIL TON/AVNET ELECTRONICS 
3939 Ann Arbor 
Houston, Texas 77042 
Tel: 713-780-1771 
Telex: HAMAVLECB HOU 76-2589 

SCHWEBER ELECTRONICS, INC. 
14177 Proton Road 
Dallas, Texas 75240 
Tel: 214-661-5010 TWX: 910-860-5493 

SCHWEBEA ELECTRONICS, INC. 
7420 Harwin Drive 
Houston, Texas 77036 
Tel: 713-784-3600 TWX: 910-881-1109 

STERLING ELECTRONICS 
4201 Southwest Freeway 
Houston, Texas 77027 
Tel: 713-627-9800 TWX: 901-881-5042 
Telex: STELECO HOUA 77-5299 

UTAH 
CENTURY ELECTRONICS 
2258 S. 2700 West 
Salt Lake City, Utah 84119 
Tel: 801-972-6969 TWX: 910-925-5686 

HAMIL TON/AVNET ELECTRONICS 
1585 W. 2100 South 
Salt Lake City, Utah 84119 
Tel: 801-972-2800 
TWX: None - use 910-379-6486 

(Regional Hq. in Mt. View. CaJ 

WASHINGTON 
HAMIL TON/AVNET ELECTRONICS 
13407 Northrup Way 
Bellevue, Washington 98005 
Tel: 206-746-8750 TWX: 910-443-2449 

LIBERTY ELECTRONICS 
1750 132nd Avenue N.E. 
Bellevue, Washington 98005 
Tel: 206-453-8300 TWX: 910-444-1379 

RADAR ELECTRONIC CO., INC. 
168 Western Avenue W. 
Seattle, Washington 98119 
Tel: 206-282-2511 TWX: 910-444-2052 

WISCONSIN 
HAMILTON/AVNET ELECTRONICS 
2975 Moorland Road 
New Berlin, Wisconsin 5315. 
Tel: 414-784-4510 

MARSH ELECTRONICS, INC. 
1563 S. 100 Street 
Milwaukee. Wisconsin 53214 
Tel: 414-475-6000 

CANADA 
CAM GARD SUPPLY LTD. 
640 42nd Avenue S.E. 
Calgary, Alberta. T2G 1Y6, Canada 
Tel: 403-287-0520 Telex: 03-822811 

CAM GARD SUPPLY LTD. 
10505 ll1th Street 
Edmonton, Alberta T5H 3E8, Canada 
Tel: 403-426-1805 Telex: 03-72960 

CAM GARo SUPPLY LTD. 
4910 52nd Street 
Red Deer. Alberta, T 4N 2C8, Canada 
Tel: 403-346-2088 

CAM GARD SUPPLY lTD. 
825 Notre Dame Drive 
Kamloops, British Columbia, V2C 5N8. Canada 
Tel: 604-372-3338 

CAM GARo SUPPLY L TO, 
1777 Ellice Avenue 
Winnepeg. Manitoba. R3H OW5. Canada 
Tel: 204-786-8401 Telex: 07-57622 

CAM GARO SUPPLY LTD. 
Rookwood Avenue 
Fredericton, New Brunswick, E3B 4Y9, Canada 
Tel: 506-455-8891 

CAM GARD SUPPLY LTD. 
15 Mount Royal Blvd. 
Moncton, New Brunswick, E1C BNS, Canada 
Tel: 506-855-2200 

CAM GARD SUPPLY LTD. 
3065 Robie Street 
Halifax, Nova Scotia, B3K 4P6, Canada 
Tel: 902-454-8581 Telex: 01-921528 

CAM GARD SUPPLY LTD. 
1303 Scarth Street 
Regina, Saskatchewan, S4R 2E7, Canada 
Tel: 306-525-1317 Telex: 07-12667' 

CAM GARD SUPPLY LTD. 
1501 Ontario Avenue 
Saskatoon. Saskatchewan, S7K 1S7, Canada 
Tel: 306-652-6424 Telex: 07-42825 

ELECTRO SONIC INDUSTRIAL SALES 
!TORONTO) LTD. 
1100 Gordon Baker Rd. 
Willowdale, Ontario, M2H 3B3, Canada 
Tel: 416-494-1666 
Telex: ESSCO TOR 06-22030 

FUTURE ELECTRONICS CORPORATION 
130 Albert Street 
Ottawa, Ontario, K1 P 5G4, Canada 
Tel: 613-232-7757 

FUTURE ELECTRONICS CORPORATION 
44 Fasket Drive, Unit 24 
Rexdale, Ontario, M9W 1 K5, Canada 
Tel: 416-677-7820 

FUTURE ELECTRONICS CORPORATION 
5647 Ferrier Street 
Montreal, Quebec, H4P 2K5, Canada 
Tel: 514-735-5775 

HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD. 
6291 Dorman Rd .• Unit 16 
Mississauga, Ontario, L4V 1 H2, Canada 
Tel: 416-677-7432 TWX: 610-492-8867 

HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD. 
1735 Courtwood Crescent 
Ottawa, Ontario. K1Z 5L9, Canada 
Tel: 613-226-1700 

HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD, 
2670 Paulus Street 
St. Laurent, Quebec, H4S 1 G2, Canada 
Tel: 514-331-6443 TWX: 610-421-3731 

RAE. INDUSTRIAL ELECTRONICS, LTD. 
1629 Main Street 
Vancouver, British Columbia, V6A 2W5, Canada 
Tel: 604-687-2621 TWX: 610-929-3065 
Telex: RAE-VCR 04-54550 

SEMAD ELECTRONICS LTD. 
625 Marshall Ave., Suite 2 
Dorval, Quebec, H9P 1 E1, Canada 
Tel: 514-636-4614 TWX: 610-422-3048 

SEMAD ELECTRONICS LTD. 
105 Brisbane Road 
Downsview. Ontario M3J 2K6, Canada 
Tel: 416-635-9880 TWX: 610-492-2510 

SEMAD ELECTRONICS LTD. 
1485 laperriere Avenue 
Ottawa, Ontario, K1Z 758, Canada 
Tel: 613-722-6571 TWX: 610-562-8966 
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FAIRCHILD SEMICONDUCTOR SALES REPRESENTATIVES 
UNITED STATES AND CANADA 

"'L"'."'M'" 
CARTWRIGHT & BEAN. INC. 
2400 Bob Wallace Ave., Suite 201 
Huntsville, Alabama 35805 
Tel: 205-533--3509 

C ... LIFORNI ... 
CEL TEC COMPANY 
18009 Sky Park Circle Suite B 
Irvine, Calilornla 92715 
Tel: 7'4-557-502' TWX: 9'0-595-25'2 

CEL TC COMPANY 
7867 Convoy Court, Suite 312 
San Diego, California 92111 
Tel: 714-279-796' TWX: 9'0-335-'5'2 

MAGNA SALES. INC. 
3333 Bowers Avenue 
Suite 295 
Santa Clara, California 95051 
Tel: 408-985-'750 TWX: 9'0-336-024' 

COLOR ... DO 
SIMPSON ASSOCIATES. INC. 
2552 Ridge Road 
littleton, Colorado 80120 
Tel: 303-794-836' TWX: 9'0-935-0719 

CONNI!CTICUT 
PHOENIX SALES COMPANY 
3.89 Main Street 
Ridgefield, Connecticut 06877 
Tol: 203-438-9844 TWX: 7'0-467-0662 

FLORIO ... 
LECTROMECH. INC. 
303 Whooping loop 
Altamonte Springs. Florida 32701 
Tel: 305-831-1577 TWX: 810-853-0262 

LECTROMECH. INC. 
1350 S. Powerline Road, Suite 104 
Pompano Beach, Florida 33060 
Tel: 305-974-6780 TWX: 5'0-954-9793 

LECTROMECH. INC. 
2260 U.S. Highway 19 North 
Suite 119 Bldg. l 
Clearwater. Florida 33515 
Tel: 813-7~541 

GEORGI ... 
CARTWRIGHT & BEAN. INC. 
P.O. Box 52846 (Zip Code 303551 
90 W. Wleuca Square, Suite 155 
Atlanta, Georgia 30342 
Tel: 404-255-5262 TWX: 8'0-75'-3220 

ILLINOIS 
MICRO SALES. INC. 
2258-8 landmelr Road 
Elk Grove Village, illinois 60007 
Tel: 3'2-956-'000 TWX: 9'0-222-'833 

INOIAN ... 
LESLIE M. DEVOE COMPANY 
4215 E. 82nd Street Suite 0 
Indianapolis, Indiana 46250 
Tel: 317-842-3245 TWX: 810-260-1435 

K ... N .... S 
B.C. ELECTRONIC SALES. INC. 
P.O. Box '2485. Zip 882'2 
8190 Nieman Road 
Shawnee Mission, Kansas 66214 
Tel: 9'3-888-6680 TWX: 9'0-749-64'4 

B.C. ELECTRONIC SALES 
6406 E. Kellogg 
Suite 14 
Wichita, Kansas 87207 
Tel: 3'8-884-005' 

M ... RYL ... ND 
DELTA III ASSOCIATES 
1000 Century Plaza Suite 225 
Columbia, Maryland 21044 
Tol: 30'-730-'5'0 TWX: 7'0-826-9654 

MAS .... CHUSITTS 
SPECTRUM ASSOCIATES. INC. 
888 Worcester Street 
Wellesley. U_achusetls 02181 
Tel: 8'7-237-2796 TWX: 7'0-346-0424 

MICHIG ... N 
RATHSBURG ASSOCIATES 
18821 E. Warren Avenue 
Detroit, Michigan 48224 
Tel: 313-882-'7'7 Telox: 23-5229 

MINNESOT ... 
PSI COMPANY 
720 W. 94tt!. Street 
Minneapolis, Minnesota 55420 
Tel: 6'2-884-'777 TWX: 9'0-576-3483 

MISSISSIPPI 
CARTWRIGHT & BEAN. INC. 
P.O. Box 16728 
5150 Keele Street 
JaCkson. Mississippi 39206 
Tel: 60'-98'-'368 

MISSOURI 
B.C. ELECTRONIC SALES. INC. 
300 Brookes Drive, Suite 206 
Hazelwood. Missouri 63042 
Tel: 3'4-731-1255 TWX: 9'0-762-0600 

NEW JERSEY 
LORAC SALES, INC. 
580 Valley Road 
Wayne, New Jersey 07470 
Tel: 20'-698-8875 TWX: 7'0-966-5846 

NEW YORK 
LORAC SALES. INC. 
550 Old Country Road, Room 410 
Hicksville, New York 11801 
Tel: 516-681-8746 TWX: 510-224-6480 

TRI'TECH ELECTRONICS. INC. 
3215 E. Main Street 
Endwell, New York 13760 
Tel: 607-754-'094 TWX: 5'0-252-089' 

TRI-TECH ELECTRONICS. INC. 
590 Perinton Hills Office Park 
Fairport, New York 14450 
Tel: 716-223-5720 

TRI-TECH ELECTRONICS. INC. 
6836 E. Genesee Street 
Fayetteville. New York 13066 
Tel: 3'5-446-288' TWX: 7'0-541-0604 

TRI-TECH ELECTRONICS. INC. 
19 Davis Avenue 
Poughkeepsie. New York 12603 
Tel: 914-473-3880 

NORTH CAR OLIN ... 
CARTWRIGHT & BEAN. INC. 
1165 Commercial Ave. 
Charlotte, North Carolina 28205 
Tel: 704-377-5873 

CARTWRIGHT & BEAN. INC. 
P.O. Box 18465 
3948 Browning Place 
Raleigh, North Carolina 27609 
Tel: 9'9-78'-6580 

OHIO 
THE LYONS CORPORATION 
4812 Frederick Road, Suite 101 
Dayton, Ohio 45414 
Tel: 513-278-0714 

THE LYONS CORPORATION 
8151 Wilson Mills Road, Suite 101 
Highland Heights, Ohio 44143 
Tel: 216-461-8288 

OKLAHOM ... 
TECHNICAL MARKETING 
9717 E. 42nd Street, Suite 221 
Tulsa, Oklahoma 74101 
Tel: 9'6-622-5984 

OREGON 
aUADRA CORPORATION 
'9'45 S.W. Murphy Ct. 
Aloha, Oregon 97005 
Tel: 503-225-0350 TWX: 9'0-449-2592 

PENNSYLV ... NI'" 
BGR ASSOCIATES 
2500 Office Center 
2500 Maryland Road 
Willow Grove, Pennsylvania 19090 
Tel: 215-657-3301 

TlNNEIIEI 
CARTWRIGHT & BEAN. INC. 
P.O. 80x 4760 
580 S. Cooper Street 
Memphis, Tennessee 38104 
Tel: 90' -276-4442 
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CARTWRIGHT & BEAN. INC 
8705 Unicorn Drive 
Suite 8120 
Knoxville, Tennessee 37919 
Tel: 615-693-7450 

TEX ... S 
TECHNICAL MARKETING 
3320 Wiley Post Road 
eharrollton. Texas 75220 
Tel: 214-387-3601 TWX: 910-860-5158 

TECHNICAL MARKETING 
6430 Hillcroft. Suite 104 
Houston, Texas 77036 
Tel: 713-777-9228 

UT ... H 
SIMPSON ASSOCIATES, INC. 
P.O. Box 151430 
Salt lake City, Utah 84115 
Tel: 801-571-7877 

W ... SHINGTON 
aUADRA CORPORATION 
14825 N.E. 40th Street 
Suite 340 
Redmond, Washington 98052 
Tel: 206-883-3550 TWX: 9'0-449-2592 

WISCONSIN 
LARSEN ASSOCIATES 
10855 West Potter Road 
Wauwatosa, Wisconsin 53226 
Tel: 4'4-258-0529 TWX: 9'0-262-3'60 

C ... NAO ... 
R.N. LONGMAN SALES. INC. IL.S.I.I 
1715 Neyeralde Drive 
SUite 1 
Mississauga, Ontario, l5T 1 C5 Canada 
Tel: 4'6-625-6710 TWX: 6'0-492-9976 

R.N. LONGMAN SALES, INC. IL.S.U 
16891 Hymus Blvd. 
Kirkland, Quebec 
H9H 314 Canada 
Tel: 514-694-3911 
TWX: 6' 0-422-3028 



ALABAMA 
Huntsville Office 
Executive Plaza 
Suite 107 
4717 University Orive, N,W. 
Huntsville. Alabama 35805 
Tel: 205-837-8906 

ARIZONA 
Phoenix Office 
4414 N. 19th Avenue 85015 
Suite G 
Tel: 602-264-4948 TWX: 910-951-1544 

CALIFORNIA 
Los Angeles Office" 
Crocker Bank Bldg. 
15760 Ventura Blvd. Suite 1027 
Encino 91436 
Tel: 213-990-9800 TWX: 910-495-1776 

Santa Ana Office" 
2101 E. 4th Street 92705 
Bldg. B. Suite 185 
Tel: 714-558-1881 TWX: 910-595-1109 

Santa Clara Office" 
3333 Bowers Avenue 
Suite 299 
Santa Clara, 95051 
Tel: 408-987-9530 TWX: 910-338-0241 

FLORIOA 
Flo Lauderdale Office 
Executive Plaza 
Suite 300-8 
1001 Northwest 62nd Street 
Ft. Lauderdale, Florida 33309 
Tel: 305-771-0320 TWX: 510-955-4098 

Orlando Office· 
Crane's Roost Office Park 
303 Whooping Loop 
Altamonte Springs 32701 
Tel: 305-834-7000 TWX: 810-850-0152 

ILLINOIS 
Chicago Office 
The Tower - Suite 610 
ROlling Meadows 60008 
Tel: 312-640-1000 

·Field Application Engineer 

FAIRCHILD SEMICONDUCTOR SALES OFFICES 
UNITED STATES AND CANADA 

INDIANA 
Ft. Wayne Office 
2118 Inwood Drive 46805 
Suite 111 
Tel: 219-483-6453 TWX: 810-332-1507 

India~apolis Office 
Room 205 
7202 N. Shadel and 46250 
Tel: 317-849-5412 TWX: 810-260-1793 

KANSAS 
Kansas City Office 
Corporate Woods 
10875 Grandview, Suite 2255 
Overland Park 66210 
Tel: 913-649-3974 

MARYLAND 
Columbia Office· 
1000 Century Plaza 
Suite 225 
Columbia, Maryland 21044 
Tel: 301-730-1510 TWX: 710-826-9654 

MASSACHUSETTS 
Boston Office-
888 Worcester Street 
Wellesley Hills 02181 
Tel: 617-237-3400 TWX: 710-348-0424 

MICHIGAN 
Detroit Office-
Johnston Building, Suite 24 
20793 Farmington Road 
Farmington Hills 48024 
Tel: 313-478-7400 TWX: 810-242-2973 

MINNESOTA 
Minneapolis Office· 
7600 Parklawn Avenue 
Room 251 
Edina 55435 
Tel: 612-835-3322 TWX: 910-576-2944 

NEW JERSEY 
Wayne Office-
580 Valley Road 07490 
Suite 1 
Tel: 201-898-7070 TWX: 710-988-5846 
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NEW MEXICO 
Alburquerque Office 
2403 San Mateo N.E. 87110 
Plaza 13 
Tel: 505-265-5601 TWX: 910-379-6435 

NEW YORK 
Melville Office 
275 Broadhollow Road 11746 
Tel: 516-293-2900 TWX: 510-224-6480 

Poughkeepsie Office 
19 Davis Avenue 12803 
Tel: 914-473-5730 TWX: 510-248-0030 

Fairport Office 
260 Perinton Hills Office Park 
Fairport 14450 
Tel: 716-223-7700 

OHIO 
Dayton Office 
4812 Frederick Road 45414 
Suite 105 
Tel: 513-278-8278 TWX: 810-459-1803 

PENNSYLVANIA 
Philadelphia Office 
2500 Office Center 
2500 Maryland Road 
Willow Grove, Pennsylvania 19090 
Tel: 215-657-2711 

TEXAS 
Dallas Office 
13771 N. Central Expressway 75231 
Suite 809 
Tel: 214-234-3391 TWX: 910-867-4757 

Houston Office 
6430 Hillcroft 77081 
Suite 102 
Tel: 713-771-3547 TWX: 910-881-8278 

CANADA 
Toronto Regional Office 
Fairchild Semiconductor 
1590 Matheson Blvd., Unit 28 
Mississauga, Ontario L4W 1J1, Canada 
Tel: 416-625-7070 TWX: 610-492-4311 

• 



AUSTRALIA 
Fairchild Australia Ply ltd. 
72 Whiting Street 
Artarmon 2064 
New South Wales 
Australia 
Tel: Sydney (02)-436-2733 

(mailing address) 
P.O. Box 450 
North Sydney 2060 
New South Wales 
Australia 

AUSTRIA AND EASTERN EUROPE 
Fairchild Electronics 
A-l0l0 Wien 
$chwedenplatz 2 
Tel: 0222 635821 Telex: 75096 

BRAZIL 
Fairchild $emicondutores Uda 
Caixa Postal 30407 
Rue Alagoss, 663 
01242 Sao Paulo, Brazil 
Tel: 66-9092 Telex: 011-23831 
Cable: FAIRLEC 

FRANCE 
Fairchild Camera & Instrument S.A. 
121, Avenue d'italie 
75013 Paris, France 
Tel: 331-584-55 66 
Telex: 0042 200614 or 260937 

GERMANY 
Fairchild Camera and Instrument !Deutschland) 
Oaimlerstr 15 
8046 Garching Hochbruck 
Munich, Germany 
Tel: (089) 320031 Telex: 524831 fair d 

Fairchild Camera and Instrument <Deutschland) 
Koenigsworther Strasse 23 
3000 Hannover 
W-Germany 
Tel: 0511 17844 Telex: 09 22922 

FAIRCHILD SEMICONDUCTOR 
INTERNATIONAL SALES OFFICES 

Fairchild Camera and Instrument <Deutschland) 
Postrstrasse 37 
7251 Leonberg 
W-Germany 
Tel: 07152 41026 Telex: 07 245711 

Fairchild Camera and Instrument <Deutschland) 
Waldluststrasse 1 
8500 Nuernberg 
W-Germany 
Tel: 0911 407005 Telex: 06 23665 

HONG KONG 
Fairchild Semiconductor (HK) Ltd. 
135 Hoi Bun Road 
Kwun Tong 
Kowloon, Hong Kong 
Tel: K-890271 Telex: HKG-531 

ITALY 
Fairchild Semiconduttori, S.P.A. 
Via Flamenia Vecchia 653 
00191 Roma, Italy 
Tel: 06 327 4006 Telex: 63046 (FAIR ROM) 

Fairchild Semiconduttori S.P.A. 
Via Roseltini, 12 
20124 Milano, Italy 
Tel: 02 6 88 74 51 Telex: 36522 

JAPAN 
Fairchild Japan Corporation 
Pola Bldg. 
1-16-21, Shibuya 
Shibuya-Ku, Tokyo 150 
Japan 
Tel: 03 400 8351 Telex: 242173 

KOREA 
Fairchild Semikor Ltd. 
K2 219-6 Gari Bong Dong 
Young Dung Po-Ku 
Seoul 150-06, Korea 
Tel: 85-0067 Telex: FAIRKOR 22705 

(mailing address) 
Central P.O. Box 2806 
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MEXICO 
Fairchild Mexicana S.A. 
Blvd. Adolofo Lopez Mateos No. 163 
Mexico 19, D.F. 
Tel: 905-563-5411 Telex: 017-71-038 

SCANDINAVIA 
Fairchild Semiconductor AS 
$vartengsgatan 6 
$-11620 Stockholm 
Sweden 
Tel: 8-449255 Telex: 17759 

SINGAPORE 
Fairchild Semiconductor Pty Ltd. 
No. 11, Lorong 3 
Toa Payoh 
Singapore 12 
Tel: 531-066 Telex: FAIRStN-RS 21376 

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

BENELUX 
Fairchild Semiconductor 
Paradijslaan 39 
Eindhoven, Holland 
Tel: 00-31-40-446909 Telex: 00-1451024 

UNITED KINGDOM 
Fairchild Camera and Instrument (UK) Ltd. 
Semiconductor Division 
230 High Street 
Potters Bar 
Hertfordshire ENS 5BU 
England 
Tel: 0707 51111 Telex: 262835 

Fairchild Semiconductor Ltd. 
17 Victoria Street 
Craigshill 
Livingston 
West Lothian, Scotland - EH54 SSG 
Tel: Livingston 0506 32891 Telex: 72629 



F=AIRCHIL.C 

Fa irchild reserves the fi ght to make changes In the c orcu ltry or spec lflcatoons In this book at any tome without notice. 
Manufactured under one of the following US Patents 2981877 , 3015048, 3064167 , 3108359, 3117260; other patents pending . 

Faorchlld cannot assume responsib i lity for use of any corcultry described o ther than c ircuitry entorety embodied In a Faorchi ld product. 
No other CorCUlt patent licenses are Implied . 
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