




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Typical Applications (Con't) 

Astable Operation 
When the circuit is connected as shown in Figure 4 
(pins 2 and 6 connected) it triggers itself and free runs 
as a multivibrator. The external capacitor charges 
through R1 and R2 and discharges through R2 only. 
Thus the duty cycle may be precisely set by the ratio 
of these two resistors. 

In the astable mode of operation, C1 charges and 
discharges between % Vee and % Vee. As in 
the triggered mode, the charge and discharge times 
and therefore frequency are independent of the 
supply voltage. 

Figure 5 shows actual waveforms generated in this 
mode of operation. 

The charge time (output HIGH) is given by: 

t1 = 0.693 (R1 + R2) C1 

Fig. 4 

+vcc ~ 5 TO 15 V 

OUTPUT 

NTROL 

3 

1 
4 

1 r 5 

~.~~~~ I 
co 
vo 

1 
Fig. 5 

CAPACITOR VOLTAGE'" 1.0 VlDIV 

A1 '" R2 "" 4 8 kn, C1 == 0.1 /-IF, Rl '" 1 kn 
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p,A555 

and the discharge time (output LOW) by: 

t2 = 0.693 (R2) C 1 

Thus the total period T is given by: 

T = t1 + t2 = 0.693 (R1 + 2R2) C1 

The frequency of oscillation is then: 

1 1.44 
f = T = (R 1 + 2R2) C 1 

and may be easily found by Figure 6. 

The duty cycle is given by: 

R2 
0= R1 + 2R2 

8 

7 

~A555 

6 

2 

R1 

R2 

I 
C1 

Fig. 6 Free Running Frequency vs 
R1, R2, and C1 

FREE RUNNING FREQUENCY - Hz 



FAIRCHILD 

A Schlumberger Company 

Description 
The f.LA556 Timing Circuits are very stable controllers 
for producing accurate time delays or oscillations. In 
the time delay mode, the delay time is precisely 
controlled by one external resistor and one capacitor; 
in the oscillator mode, the frequency and duty cycle 
are both accurately controlled with two external 
resistors and one capacitor. By applying a trigger 
signal, the timing cycle is started and an internal flip­
flop is set, immunizing the circuit from any further 
trigger signals. To interrupt the timing cycle a reset 
signal is applied, ending the time-out. 

The output, which is capable of sinking or sourcing 
200 mA, is compatible with TTL circuits and can drive 
relays or indicator lamps. 

The f.LA556 Dual Timing Circuit is a pair of 555s for use 
in sequential timing or applications requiring 
multiple timers. 

• TIMING CONTROL, f.LS TO HOURS 
• ASTABLE OR MONOSTABLE OPERATING MODES 
• ADJUSTABLE DUTY CYCLE 
• 200 mA SINK OR SOURCE OUTPUT CURRENT 
• TTL OUTPUT DRIVE CAPABILITY 
• TEMPERATURE STABILITY OF 0.005% PER·C 
• NORMALLY ON OR NORMALLY OFF OUTPUT 

Absolute Maximum Ratings 
Supply Voltage 
Power Dissipation 
Operating Temperature Range 
Storage Temperature Range 
Pin Temperature (Soldering, 10 s) 

+18V 
600mW 
O·C to +70·C 
-65·C to +150·C 
260·C 

9-9 

JLA556 
Dual Timing Circuit 

Special Function Products 

Connection Diagram 
14-Pin DIP 

DISCHARGE 

THRESHOLD 

CONTROL 
VOLTAGE 

RESET 

OUTPUT 

TRIGGER 

GND 

(Top View) 

Order Information 
Type Package 
f.LA556 Molded DIP 

Code 
9A 

Block Diagram (112 of circuit shown) 

Part No. 
f.LA556PC 

DISCHARGE-+---------, 

THRESHOLD -+---f 
CONTROL VOLTAGE -.L.-...... -t 

RESET - ........ --t----, 

OUTPUT-,---t-~ 

TRIGGER -+---1 

I 
GND ~ ________ ..J 

• 



JlA556 

Equivalent Circuit (1/2 of circuit shown) 

FM 

vcc~14~-r __________ t-__________ ~t-~~ ________ ~~ ______ -+3~,~11~t-______ ~ ____ ~ ____ ~ ____ --, 

8,8 
TRIGGER--------------~~------~ 

RESET~4~,l~0 ______ _(~ 

DISCHARGE ...;1.:..;,1.;;.3 __ , 

RS 
10 k 

R3 
4.7 k 

R6 
100 k 

R4 
1 k 

R7 
100 k 

R8 
5k 

Rl0 
5k 

GND~7~ ____ ~~ __ +_~--------~---J~--~--------~------~~--~-------J 

Notes 
1. Supply current when output is HIGH IS typically 1.0 mA less. 
2. Tested at Vee = 5 V and Vee = 15 V. 
3. This will determine the maximum value of RA + RB for 15 V 

operation. The maximum total R = 20 MO. 

9·10 

4. Matching characteristics refer to the difference between 
performance characteristics of each timer section. 
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J.LA556 
Electrical Characteristics TA = 25°C, Vee = +5.0 V to + 15 V, unless otherwise specified 

Characteristic Condition Min Typ Max Unit 

Supply Voltage 4.5 16 V 

Vee = 5.0 V, RL = co 6.0 12 mA 
Supply Current (Total) Vee = 15 V, RL = co 

LOW State (Note 1) 20 28 mA 

Timing Error (Monostable) 
Initial Accuracy RA = 2 kfl to 100 kfl 0.75 % 

Drift with Temperature C = 0.1 J.LF (Note 2) 50 ppm/oC 

Drift with Supply Voltage 0.1 %V 

Timing Error (Astable) 
Initial Accuracy RA, Rs = 2 kfl to 100 kfl 2.25 % 

Drift with Temperature C = 0.1 J.LF (Note 2) 150 ppm/oC 

Drift with Supply Voltage 0.3 %V 

Threshold Voltage 2/3 X Vee 

Threshold Current (Note 3) 30 250 nA 

Vee = 15 V 5.0 V 
Trigger Voltage 

V Vee = 5.0 V 1.67 

Trigger Current 0.5 J.LA 

Reset Voltage 0.4 0.7 1.0 V 

Reset Current 0.1 mA 

Vee = 15 V 9.0 10 11 V 
Control Voltage Level 

Vee = 5.0 V 3.33 V 2.6 4.0 

Vee = 15 V 

ISINK = 10 rnA 0.1 0.25 V 

ISINK = 50 mA 0.4 0.75 V 

Output Voltage (LOW) 
ISINK = 100 rnA 2.0 2.75 V 

ISINK = 200 mA 2.5 V 

Vee = 5.0 V 

ISINK = 8.0 rnA V 

ISINK = 5.0 rnA 0.25 0.35 V 

'SOUReE = 200 mA • Vee = 15 V 12.5 V 

Output Voltage (HIGH) 'SOUReE = 100 rnA 

Vee = 15 V 12.75 13.3 V 

Vee = 5.0 V 2.75 3.3 V 

Rise Time of Output 100 ns 

Fall Time of Output 100 ns 

Discharge Leakage Current 20 100 nA 

Matching Characteristics 
(Note 4) 
Initial Timing Accuracy 0.1 0.2 % 

Timing Drift with Temperature ±10 ppm/oC 

Drift with Supply Voltage 0.2 0.5 %V 

Notes on precedmg page 
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Typical Performance Curves 

Minimum Pulse Width 
Required for Triggering 
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Low Output Voltage vs 
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15 
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~ TA ~25°C V 
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High Output Voltage vs 
Output Source Current 
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Typical Applications 

Monostable Operation 
In the monostable mode, the timer functions as a 
one-shot. Referring to Figure 1 the external capacitor 
is initially held discharged by a transistor inside 
the timer. 

When a negative trigger pulse is applied to pin 6, the 
flip-flop is set, releasing the short circuit across the 
external capacitor and drives the output HIGH. The 
voltage across the capacitor, increases exponentially 
with the time constant T = R 1 C 1. When the voltage 
across the capacitor equals 2/3 Vee, the comparator 
resets the flip-flop which then discharges the 
capacitor rapidly and drives the output to its LOW 
state. Figure 2 shows the actual waveforms generated 
in this mode of operation. 

The circuit triggers on a negative-going input signal 
when the level reaches 1/3 Vee. Once triggered, the 

Fig. 1 

p,A556 

circuit remains in this state until the set time has 
elapsed, even if it is triggered again during this 
interval. The duration of the output HIGH state is given 
by t = 1.1 R 1 C 1 and is easily determined by Figure 3. 
Notice that since the charge rate and the threshold 
level of the comparator are both directly proportional 
to supply voltage, the timing interval is independent of 
supply. Applying a negative pulse simultaneously to 
the Reset terminal (pin 4) and the Trigger terminal 
(pin 6) during the timing cycle discharges the external 
capacitor and causes the cycle to start over. The 
timing cycle now starts on the positive edge of the 
reset pulse. During the time the reset pulse is applied, 
the output is driven to its LOW state. 

When Reset is not used, it should be tied high to avoid 
any possibility of false triggering. 

+vcc ~ 5 TO 15 V ---------~----__., 

Fig. 2 

RESET--- R1 

4 14 

TRIGGER ---01 

1/2 556 2 

OUTPUT ---01 5 3 

t == Q1 mS/DIV 

~".!-:lV~r-h - I--11 
l l U 

OUTPUT VOLTAGE'" 5.0 Y/DIV 

J J J 
'/ V1 V 

I--W - ..J ..... ..J 
CAPACITOR VOLTAGE 2.0 VlDIV 

A1 '" 9 1 kll. C1 == 0.01 .... F, AL '" 1.0 kJl 

7 

Fig. 3 
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CONTROL 

I VOLTAGE 
0.Q1 "F 

101--+-+--t7''--f7'''-+r--I 

1.0 

0.1 

0.01 f7"--+r-~'---V---Ir--+--I 

TIME DELAY 
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Typical Applications (Cont.) 

Astable Operation 
When the circuit is connected as shown in Figure 4 
(pins 2 and 6 connected) it triggers itself and free runs 
as a multivibrator. The external capacitor charges 
through R1 and R2 and discharges through R2 only. 
Thus the duty cycle may be precisely set by the ratio 
of these two resistors. 

In the astable mode of operation, C 1 charges and 
discharges between 1 / 3 Vee and 2/3 Vee. As in the 
triggered mode, the charge and discharge times and 
therefore frequency are independent of the 
supply voltage. 

Figure 5 shows actual waveforms generated in this 
mode of operation. 

The charge time (output HIGH) is given by: 

t1 = 0.693 (R1 + R2) C1 

Fig. 4 

+vcc ~ 5 TO 15 V 

OUTPUT 5 

NTROL r 3 

~.~~:~ I 
co 
vo 

-

Fig. 5 

1- 05 mS/OIV -

outu) VOJAai ~ t vtv 
I I I I 

I 1\ V \; / \, V \; V 

CAPACITOR VOLTAGE ~ 1.0 VlDIV 

R1 '" A2 '" 4.' kfl, Cl '" 0 1 pf. RL '" 1 kn 

1 
4 

7 

1 
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and the discharge time (output LOW) by: 

t2 = 0.693 (R2) C1 

Thus the total period T is given by: 

T = t1 + t2 = 0.693 (R1 + 2R2) C1 

The frequency of oscillation is then: 

1 1.44 
f = T = (R 1 + 2R2) C 1 

and may be easily found by Figure 6. 

The duty cycle is given by: 

R2 
0= R1 + 2R2 

Rl 

14 

1 

1/2556 R2 

2 

6 

I 
Cl 

Fig. 6 Free Running Frequency vs 
R1, R2 and C1 

,. ~-P~---t\;--~---1--+--l 
... , 
~,.~~~---t\~~---1~-+-4 
u 

! 
~ ., 

FREE RUNNING FREQUENCY - Hz 



F=AIRCHILO 

A Schlumberger Company 

Description 
The /LA726 is a Monolithic Transistor Pair in a high 
thermal-resistant package, held at a constant 
temperature by active temperature regulator circuitry. 
The transistor pair displays the excellent matching, 
close thermal coupling and fast thermal response 
inherent in monolithic construction. The high gain and 
low standby dissipation of the regulator circuit permits 
tight temperature control over a wide range of ambient 
temperatures. It is intended for use as an input stage 
in very-low-drift dc amplifiers, replacing complex 
chopper-stabilized amplifiers. It is also useful as the 
nonlinear element in logarithmic amplifiers and 
multipliers where the highly predictable exponential 
relation between emitter-base voltage and collector 
current is employed. The device is constructed on a 
single silicon chip using the Fairchild Planar process. 

Absolute Maximum Ratings 
Operating Temperature Range 
Military (/LA726) 
Commercial (/LA726C) 

Storage Temperature Range 
Pin Temperature 

( Soldering 60 s) 
Supply Voltage 
Internal Power Dissipation 

-55°C to +125°C 
O°C to +85°C 
-65°C to +150°C 

300°C 
± 18 V 
500mW 

Maximum Ratings for Each Transistor 
Collector-to-Emitter Voltage, 

VCEO 30 V 
Collector-to-Base Voltage, VCBO 40 V 
Collector-to-Substrate Voltage, 

VCIO 
Emitter-to-Base Voltage, VEBO 
Collector Current, IC 

40 V 
5V 
5 mA 

f.lA726 
Temperature-Controlled 
Differential Pair 
Special Function Products 

Connection Diagram 
10-Pin Metal Package 

Bl 

El 

E2 

v­
(Top View) 

Order Information 
Type Package 
/LA726 Metal 
/LA726C Metal 

Code 
5U 
5U 

Part No_ 
/LA726HM 
/LA726HC 

Equivalent Circuit 

TEMPADJ~6~--------~-------------------.----~ 

~ ____ ~ ______ ~8~V+ 

c134 
Bl 2 01 

El 3 

::~02 
E2~ 

R2 
21 kll 

R3 
4.8 kll 

Rl 
HIl 

02 
6.2 V 

Dl 
6.2 V 

R4 
2k1l 

RS 
lOll 

~ __________ ~ ______ ~ __________________ ~~S~v_ 
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J.LA726 

",A726 
Electrical Characteristics Min:S TA:S Max, Vs = ± 15 V, Radj = 62 kn unless otherwise specified. 

",A726 

Characteristic Condition Min Typ Max 

Input Offset Voltage 10 ",A :S Ic :S 100 ",A, 1.0 2.5 
VCE = 5 V, Rs :S 50 n 

Input Offset Current 
IC = 10 ",A, V CE = 5 V 10 50 

IC = 100 ",A, VCE = 5 V 50 200 

Average Input Bias Current 
Ic = 10 ",A, VCE = 5 V 50 150 

Ic = 100 ",A, VCE = 5 V 250 500 

Ic = 10 ",A, 5 V :S VCE :S 25 V, 0.3 6.0 
Offset Voltage Change 

RS:S 100 kn 

IC = 100 ",A, 5 V :S VCE :S 25 V, 
Rs:S 10 kn 

0.3 6.0 

Input Offset Voltage Drift 10 ",A :S Ic :S 100 ",A, VCE = 5 V, 0.2 1.0 Rs:S 50 n, +25OC :S TA :S Max 

Input Offset Voltage Drift 10 ",A:S Ic :S 100 ",A, VCE = 5 V, 0.2 1.0 
Rs :S 50 n, Min :S TA :S +25°C 

Input Offset Current Drift 
IC = 10 ",A, V CE = 5 V 10 

IC = 100 ",A, VCE = 5 V 30 

Supply Voltage 
10 ",A :S Ic :S 100 ",A, Rs :S 50 n 25 Rejection Ratio 

Low Frequency Noise Ic = 10 ",A, VeE =5V, RS:S 50 n 4.0 
BW = .001 Hz to 0.1 Hz 

Broadband Noise IC = 10 ",A, VeE = 5 V. RS:S 50 n 10 BW = 0.1 Hz to 10 kHz 

Long-term Drift 10 ",A :S Ie :S 100 ",A, VCE = 5 V, 
5.0 

Rs :S 50 n, TA = 25°C 

High Frequency Current Gain f=20 MHz,lc= 100 ",A, VCE = 5 V 1.5 3.5 

Output Capacitance IE = 0, Vce = 5 V 1.0 

Emitter Transition 
IE = 100 ",A 1.0 

Capacitance 

Collector Saturation Voltage Ie = 100 ",A, Ic = 1 mA 0.5 1.0 

Typical Performance Curves for ",A726 

Current Gain as a 
Function of 
Collector Current 

1000 

y~~ ~ s.oly 
Vs= ±15V 

800 RadJ = 62kO 

I III 

- 55°C:s; TA::S; + 125°C 

600 
", 
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400 

200 
./ 

100p.A 1 rnA 10mA 

Supply Current as a 
Function of 
Ambient Temperature 
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"' 
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1.0 

10 

50 

50 

250 

0.3 

0.3 

0.2 

0.2 

10 

30 

25 

4.0 

10 

5.0 
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1.0 

1.0 

0.5 

.I I . .1. 
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r-... 

100 140 

COLLECTOR CURRENT TEMPERATURE _ °C 
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Max 
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100 

400 

300 
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1.0 

Unit 

mV 
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mV 

mV 
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",V/oC 

pA/oC 

pA/oC 

",V/V 
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pF 
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Typical Performance Curves for IlA726C (Cont.) 

Current Gain as a 
Function of 
Collector Current 
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F=AIRCHILO 

A Schlumberger Company 

Description 
The Ji,A727 is a monolithic, fixed gain, Differential 
Input / Output Preamplifier, constructed with the 
Fairchild Planar epitaxial process, mounted in a high 
thermal resistance package, and held at constant 
temperature by active regulator circuitry. The high 
gain and low-standby dissipation of the regulator 
circuit give tight temperature control over a wide 
ambient temperature range. The device is intended for 
use as a self-contained input stage in very low drift dc 
amplifiers, replacing complex chopper-stabilized 
amplifiers in such applications as thermo-couple 
bridges, strain-gauge transducers, and 
a / d converters. 

• VERY LOW OFFSET DRIFTS 
• HIGH INPUT IMPEDANCE 300 Mfl 
• WIDE COMMON MODE RANGE CMRR = 100 dB 

Absolute Maximum Ratings 
Operating Temperature Range 
Military (Ji,A727) 
Commercial (Ji,A727C) 

Storage Temperature Range 
Pin Temperature (Soldering, 60 s) 
Internal Power Dissipation 
Supply Voltage 

(Amplifier and Heater) 
Differential Input Voltage 
Common Mode Input Voltage 

Equivalent Circuit 

.22 
FREQ COMP 1 300 Jl 

,. --t---'lNV--1 

-55°C to +125°C 
-20°C to +85°C 
-65°C to +150°C 
300°C 
500 mW 

± 18 V 
± 10 V 
± 15 V 

J.lA727 
Temperature-Controlled 
Differential Preamplifier 
Special Function Products 

Connection Diagram 
10-Pin Metal Package 

FREQ COMP 1 

IN 2 ........ ..-----+-"-<~ OUT 2 

IN 1 

v-

(Top View) 

Order Information 
Type Package Code 

5U 
5U 

Ji,A727 Metal 
Ji,A727C Metal 

VA+ 

R2 R1 
21 kH 1 kn 

D2 

.3 
48 kH 

Part No_ 
Ji,A727HM 
Ji,A727HC 

Q1. r-----fE--.::.:.:.-4::--=.::--~F'------...::::'_:31---' 

•• 10 kll 

~------+--~--~-----~--+------+--~--~--~~ 
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J-LA727 

/LA727 
Electrical Characteristics -55°C:.5 TA:.5 +125°C, VH+ = +15 V, V- = -15 V, RADJ = 330 kn, unless 

otherwise specified. 

Characteristic Condition Min Typ Max Unit 

Input Offset Voltage RS :.5 50 n 2.0 10 mV 

Input Offset Current 2.5 15 nA 

Input Bias Current 12 40 nA 

RS:.5 50 n, +25°C :.5 TA:.5 +125°C 0.6 1.5 /LV/oC 
Input Offset Voltage Drift 

RS:.5 50 n, -55°C :.5 TA:.5 +25°C 0.6 /LV /oC 1.5 

+25°C:.5 TA:.5 +125°C 2.0 pA/oC 
Input Offset Current Drift 

-55°C :.5 TA:.5 +25°C pA/oC 2.0 

Input Bias Current Drift -55°C :.5 TA:.5 +125°C 15 pA/oC 

Differential Input Resistance 300 Mn 

Common-Mode Input Resistance 1000 Mn 

Input Voltage Range ±12 ±13 V 

Supply Voltage Rejection Ratio RS:.5 100 kn 80 /LV IV 

Common-Mode Rejection Ratio RS:.5 100 kn 80 100 dB 

Output Resistance 1.0 4.0 kn 

Output Common-Mode Voltage -6.0 -5.0 -4.0 V 

Differential Output Voltage Swing ±5.0 ±7.0 ±10 V 

Output Sink Current 10 30 80 /LA 

Differential Load Rejection 5.0 10 /LV//LA 

Differential Voltage Gain 60 100 250 

Low Frequency Noise BW = 10 Hz to 500 Hz, Rs :.5 50 n 3.0 /LVrms 

Long Term Drift RS:.5 50 n 5.0 /LV /week 

Amplifier Supply Current TA = +25°C 1.0 2.0 mA 

Heater Supply Current TA = +25°C 10 15 mA 

9-19 
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f.LA727 

JlA727C 
Electrical Characteristics -20°C:::; TA:::; +85°C, VH+ = VA+ = +15 V, V- = -15 V, RADJ = 1 Mfl, unless 

otherwise specified. 

Characteristic 

Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Offset Voltage Drift 

Input Offset Current Drift 

Input Bias Current Drift 

Differential Input Resistance 

Common Mode Input Resistance 

Input Voltage Range 

Supply Voltage Rejection Ratio 

Common Mode Rejection Ratio 

Output Resistance 

Output Common Mode Voltage 

Differential Output Voltage Swing 

Output Sink Current 

Differential Load Rejection 

Differential Voltage Gain 

Low Frequency Noise 

Long Term Drift 

Amplifier Supply Current 

Heater Supply Current 

Typical Performance Curves 

Noise Voltage vs Frequency 

10- 1 , 
v; =I"JI) I 
RADJ :; 330 k!! 

! 
10 h 

10 16 

10 , 

10 ' " 10 100 1 k 10 k 100 k 

FREQUENCY - Hz 

Condition 

Rs :::; 50 fl 

RS:::; 50 fl 

Rs :::; 100 kfl 

Rs:::; 100 kfl 

BW = 10 Hz to 500 Hz, RS :::; 50 fl 

Rs :::; 50 fl 

TA = +25°C 

TA = +25°C 

Noise Current vs Frequency 

VS"'!15V 
RADJ =- 330 kn 
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Typical Performance Curves (Cont.) 
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FAIRCHILO 

A Sehlumberger Company 

Description 
The J.LA733 is a monolithic two-stage Differential Input, 
Differential Output Video Amplifier constructed using 
the Fairchild Planar epitaxial process. Internal 
series-shunt feedback is used to obtain wide 
bandwidth, low-phase distortion, and excellent gain 
stability. Emitter follower outputs enable the device 
to drive capacitive loads and all stages are 
current-source biased to obtain high-power supply and 
common-mode rejection ratios. It offers fixed gains of 
10, 100 or 400 without external components, and 
adjustable gains from 10 to 400 by the use of a single 
external resistor. No external frequency compensation 
components are required for any gain option. The 
device is particularly useful in magnetic tape or disc 
file systems using phase or NRZ encoding and in high 
speed thin film or plated wire memories. Other 
applications include general purpose video and pulse 
amplifiers where wide bandwidth, low phase shift, and 
excellent gain stability are required. 

• 120 MHz BANDWIDTH 
• 250 kQ INPUT RESISTANCE 
• SELECTABLE GAINS OF 10, 100, AND 400 
• NO FREQUENCY COMPENSATION REQUIRED 

Absolute Maximum Ratings 
Supply Voltage 
Differential Input Voltage 
Common Mode Input Voltage 
Output Current 
Internal Power Dissipation 

(Note 1) 
Metal Package 
DIP 

Operating Temperature Range 
Military (IlA733) 
Commercial (J.LA733C) 

Storage Temperature Range 
Pin Temperature (Soldering) 

Metal Package (60 s) 
Ceramic DIP (60 s) 
Molded DIP (10 s) 

Note 

±8V 
±5V 
±6V 
10 rnA 

500 mW 
670 mW 

-55°C to +125°C 
O°C to +70°C 
-65°C to +150°C 

1 Rating applies to ambient temperatures up to 70 o e. Above 
70 0 e ambient derate linearly at 6.3 mW I °e for the Metal and 
8.3 mW / °e for the DIP. 

9·22 

f.lA733 
Differential Video 
Amplifier 
Linear Products 

Connection Diagram 
10-Pin Metal Package 

G2A 
GAIN SELECT 

IN 2 

G28 
GAIN SELECT 

v-

(Top View) 

Note 
Pm 5 connected to case 

Order Information 
Type Package 
J.LA733 Metal 
J.LA733C Metal 

Connection Diagram 
14-Pin DIP 

IN 2 

NC 

G28 

G,s 

v-

NC 

OUT 2 

Order Information 

(Top View) 

Type Package 
IlA733 Ceramic DIP 
IlA733C Ceramic DIP 
J.LA 733C Molded DIP 

Code 
5X 
5X 

v+ 

NC 

v+ 

OUT 1 

OUT 1 

Code 
6A 
6A 
9A 

Part No. 
J.LA733HM 
J.LA733HC 

Part No. 
J.LA733DM 
J.LA733DC 
J.LA733PC 



Equivalent Circuit 

GAIN 
SELECT /

G1A 

G2A 

Rl R2 
2.4 kl! 2.4 kl! 

JLA733 

v+ 

v-
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/-LA733 

!LA733 and !LA733C 
Electrical Characteristics TA = 25°C Vs = +60 V unless otherwise specified , -

!LA733 !LA733C 

Characteristic Condition Min Typ Max Min Typ Max Unit 

Differential Voltage Gain 
Gain 1, Note 2 300 400 500 250 400 600 
Gain 2, Note 3 90 100 110 80 100 120 
Gain 3, Note 4 9.0 10 11 8.0 10 12 

Bandwidth RS = 50 n 
Gain 1 40 40 MHz 
Gain 2 90 90 MHz 
Gain 3 120 120 MHz 

Risetime RS = 50 n, VOUT = 1 Vp_p 
Gain 1 10.5 10.5 ns 
Gain 2 4.5 10 4.5 12 ns 
Gain 3 2.5 2.5 ns 

Propagation Delay RS = 50 n, VOUT = 1 Vp_p 
Gain 1 7.5 7.5 ns 
Gain 2 6.0 10 6.0 10 ns 
Gain 3 3.6 3.6 ns 

Input Resistance 
Gain 1 4.0 4.0 kn 
Gain 2 20 30 10 30 kn 
Gain 3 250 250 kn 

Input Capacitance Gain 2 2.0 2.0 pF 

Input Offset Current 0.4 3.0 0.4 5.0 !LA 
Input Bias Current 9.0 20 9.0 30 !LA 

Input Noise Voltage RS = 50 n, 12 12 !LVrms BW = 1 kHz to 10 MHz 

Input Voltage Range ± 1.0 ± 1.0 V 

Common Mode 
Rejection Ratio 
Gain 2 VCM = ± 1 V, f :=:; 100 kHz 60 86 60 86 dB 
Gain 2 V CM = ± 1 V, f = 5 MHz 60 60 dB 

Supply Voltage 
Rejection Ratio 
Gain 2 I1VS = ±0.5 V 50 70 50 70 dB 

Output Offset Voltage 
Gain 1 0.6 1.5 0.6 1.5 V 
Gain 2 and Gain 3 0.35 1.0 0.35 1.5 V 

Output Common Mode 
2.4 2.9 3.4 2.4 2.9 3.4 V Voltage 

Output Voltage Swing 3.0 4.0 3.0 4.0 Vpk-pk 

Output Sink Current 2.5 3.6 2.5 3.6 rnA 

Output Resistance 20 20 Q 

Power Supply Current 18 24 18 24 rnA 

Notes 
2. Gain Select pins G 1 A and G 1 B connected together. 
3. Gam Select pins G2A and G2B connected together. 
4. All Gain Select pins open. 
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J.LA733 

/LA733 and /LA733C 
Electrical Characteristics (Cont) The following specifications apply for min < T A < max - -

/LA733 
Characteristic Condition Min Typ 

Differential Voltage Gain 
Gain 1, Note 2 200 
Gain 2, Note 3 80 
Gain 3, Note 4 8.0 

Input Resistance 
Gain 2 8.0 

Input Offset Current 

Input Bias Current 

Input Voltage Range ± 1.0 

Common Mode 
50 Rejection Ratio 

Supply Voltage 
50 Rejection Ratio 

Output Offset Voltage 
Gain 1 
Gain 2 and Gain 3 

Output Swing 2.5 

Output Sink Current 2.2 

Positive Supply Current 
Note& 
2 Gain Select pins G 1 A and G 18 connected together 
3. Gam Select pins G2A and G2B connected together. 
4. All Gain Select pins open. 

Typical Performance Curves 
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/LA733C 
Max Min Typ Max Unit 

600 250 600 
120 80 120 
12 8.0 12 

8.0 k!l 

5.0 6.0 /LA 
40 40 /LA 

± 1.0 V 

50 dB 

50 dB 

1.5 
1.2 1.5 V 

2.8 Vpk-pk 

2.5 mA 

27 27 mA 
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Typical Performance Curves (eont.) 
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Typical Performance Curves (Cont.) 

Output Voltage and 
Current Swing vs 
Supply Voltage 

0 

0 

T, - 25°C 

> c 
E 

" 15 0 
V 

Z V ,/ V 
~ ,/ 

0 

~ ,/ .o~ 
0 

c:::: 
;....-; .... ~ .... ' 

k:: c" 

o~ 

0 

0 
30 so 60 70 

SUPPLY VOLTAGE - +V 

Input Noise Voltage 
vs Source Resistance 

10 0 

GAiN i III 
VS'" :!:6 V 

90 

0 TA = 2S"C ~ 8 BW = 10 MHz 

17 
w 

0 

~ 6 
0 

g SO 

w 

'" o 
Z 3 
I-

" .. 2 
!; 

0 

0 

0 

0 

0 
1 20 

V 

10 100 ,. 
SOURCE RESISTANCE - Jl 

Supply Current 
vs Temperature 

1 

20 
c 
~ 19 

E 18 

::: 
" o 17 

i 5! 16 

15 

1/ 

14 
~60 ~20 

Ys = ±6 V 

........ 
t-..... ....... 

I' 

20 60 100 

TEMPERATURE - QC 

I 

10 • 

140 

80 

J.tA733 

Output Voltage Swing 
vs Load Resistance 

10 50 100 200 500 1 k 

LOAD RESISTANCE - n 

5 k 10 k 

Voltage Gain vs RADJ 
1000 

Vs = ±6 V 
TA = 2S Q C 

Z 
;; 
" w 

" c 
~ g 

10 0 

~ 
>= 
ill ~ 
~ 
is I". 

f'. 
0 

10 100 ,. 
R adj - Jl 

Supply Current vs 
Supply Voltage 

c 
E 

I 

28 

4 

~ 20 

" a 
~ 16 

~ 
12 

• 
3 

/ 
/ 

TA = 25'C 

/ 

IL 
/ 

V 
,/ 

SUPPLY YOl T AGE - ±Y 

9-27 

10. 

Gain Versus Frequency 
vs Supply Voltage 
60r-'-rrr-~-;,,~-;~~~-, 

GAIN 2 

~ SOr-~r+r-+--r~+--r-T~'r~T2T5T'C-; 
Z 

~ 40r-~t+r-+--t-H~-t--rtTT-; 

~ 3o~~~~~;f~~~~~++~ 
g ,,~ 
ffi 20r-~t+r-~-t-H~-t,.rtTT-; 

ffiw~ 10~1-ttr-+--t-H+--tI\~~~~ ... r Vs ±8 V 

" h~~V 
Z 
;;; 

FREQUENCY - MHz 

Input Resistance 
vs Temperature 

0 

0 

0 

./ 0 

V IL 0 

/V 
0 

0/ 
V 

0 
~60 -20 0 20 60 

GAIN 2 
Vs = ±6 V 

l/' 
V 

100 

TEMPERATURE _ ac 
140 

• 



IlA733 

Typical Applications 

Oscillator Frequency for Various Capacitor Values 
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FAIRCHIL.O 

A Schlumberger Company 

Description 
The IlA757 is a monolithic high performance, Gain 
Controlled IF Amplifier constructed using the Fairchild 
Planar epitaxial process. The amplifier contains two 
different sections which may be operated 
independently, or in cascade, from audio frequencies 
to 25 MHz. The IlA757 is intended primarily as a high 
gain controlled, intermediate frequency amplifier in AM 
or FM communications receivers. It also has excellent 
performance when operated in FM receivers as a 
limiting amplifier. 

• 70 dB GAIN AT 10.7 MHz 
• 70 dB AGC RANGE AT 10.7 MHz 
• 300 mV INPUT SIGNAL CAPABILITY 
• CONSTANT I/O IMPEDANCE WITH AGC 
• STABLE GAIN WITH SUPPLY VOLTAGE AND 

TEMPERATURE AT ALL LEVELS OF 
GAIN REDUCTION 

Absolute Maximum Ratings 
Supply Voltage 
Voltage at any Output Terminal 
Voltage at either AGC Terminal 

Note 1 
Differential Voltage at either Input 
(Pins 1 and 14, Pins 2 and 10) 

Internal Power Dissipation 
Note 2 

Storage Temperature Range 
Operating Temperature Range 
Pin Temperature (Soldering, 60 s) 

Noles 

+15 V 
+24 V 

± 12 V 

±5V 

670 mW 
-65°C to +150°C 
O°C to +70°C 
300°C 

1. For supply voltages less than + 12 V, the absolute maximum 

voltage at either AGC terminal IS equal to the supply voltage. 
2 Rating applies to ambient temperatures up to 70°C. Above 

70°C ambient derate linearly at 8.3 mW / °c. 
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f.lA757 
Gain-Controlled 
IF Amplifier 
Special Function Products 

Connection Diagram 
14-Pin DIP 

+IN A 

DECOUPLE 

AGC 1 

AGC 2 

GND 

DECOUPLE 

-OUT B 

(Top View) 

Order Information 
Type Package 
IlA757C Ceramic DIP 

Code 
6A 

Part No. 
IlA757DC 

• 



Equivalent Circuit 
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p,A757 

/lA757 
Electrical Characteristics V+ = + 12 V T A = 25 0 C unless otherwise specified , , 

Test 
Characteristic Condition Circuit Min Typ Max Min Typ Max Unit 

Supply Current VAGC 1,2 = +0.8 V 1 13 17 14 17 mA 
VAGC 12= +3.0 V 17 20 18 22 mA 

Internal Power Dissipation VAGC 1 2 = +0.8 V 1 170 210 170 210 mW 
VAGC 1'2 = +3.0 V 200 240 220 270 mW 

Voltage Gain at VAGC 1,2 = +0.8 V, f = 500 kHz 2 65 74 65 74 dB 
no Reduction VAGC 1 2 = +0.8 V, f = 10.7 MHz 2 60 70 60 70 dB 

Voltage Gatn at Partial VAGC 1,2 = +1.7 V, f = 500 kHz 2 20 39 46 20 39 46 dB 
Gain Reducjlion VAGC 12= +1.7 V, f = 10.7 MHz 2 37 37 dB 

Voltage Galin at VAGC 1,2 = +3.0 V, f = 500 kHz 2 2.0 10 2.0 10 dB 
Full Gain Reduction VAGC 12= +3.0 V, f = 10.7 MHz 2 1.0 8 1.0 8 dB 

Current into either 
VAGC 1,2 = +3.0 V 1 15 50 15 50 /lA AGC Terminal 

Gain Reduction 
VAGC 1,2 = +1.7 V, f = 500 kHz 2 50 50 dBIV Sensitivity 

Input Voltage for -3 dB 
VAGC 1,2 = +0.8 V, f = 500 kHz 2 0.5 0.5 mV Limiting at Output 

Two-tone signal 

Intermodulation Products f1 = 500 kHz, e1 = 100 mV 
2 -50 -50 dB 

f2 = 510 kHz, e2 = 100 mV 
lOUT = 1 mA pop 

Section 1 

Input Resistance at either VAGC 1 = +0.8 V, f = 10.7 MHz 3.0 5.0 3.0 5.0 kQ 
Input Terminal VAGC 1 = +3.0 V, f = 10.7 MHz 4.5 4.5 kQ 

Input Capacitance at VAGC 1 = +0.8 V, f = 10.7 MHz 2.5 2.5 pF 
either Input Terminal VAGC 1 = +3.0 V, f = 10.7 MHz 2.2 2.2 pF 

Output Resistance VAGC 1 = +0.8 V, f = 10.7 MHz 100 100 kQ 
VAGC 1 = +3.0 V, f = 10.7 MHz 100 100 kQ 

Output Capacitance VAGC 1 = +0.8 V, f = 10.7 MHz 2.6 2.6 pF 
VAGC 1 = +3.0 V, f = 10.7 MHz 2.2 2.2 pF 

Forward Transadmittance VAGC 1 = +0.8 V, f = 500 kHz 14 14 mmho 
VAGC 1 = +0.8 V, f = 10.7 MHz 13 13 mmho 

Peak-to-Peak VAGC 1 = +3.0 V, f = 500 kHz 0.25 0.4 0.25 0.4 mA 
Output Current Output in full limiting 

Output Saturation Voltage lOUT = 0.1 mA, VAGC 1 = +3.0 V 8.0 9.0 8.0 9.0 V • Noise Figure RS = 1.0 kQ, f = 10.7 MHz 8.0 8.0 dB 
RS = 1.0 kQ, f = 500 kHz 8.0 8.0 dB 

Interfering Signal Voltage Carrier signal, fc = 500 kHz 
at Input for 1.0% Interfering signal, fj = 510 kHz 15 15 mV 
Cross Modulation lOUT = 0.5 mAp-p, VAGC 1 = +0.8 V 
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p,A757 

Section 2 
Electrical Characteristics (Cont.) V+ = + 12 V, TA = 25°C, unless otherwise specified 

Test 
Characteristic Condition Circuit Min Typ Max Min Typ Max Unit 

Input Resistance VAGC 2 = +0.8 V, f = 10.7 MHz 3.0 5.0 3.0 5.0 kn 
VAGC 2 = +3.0 V, f = 10.7 MHz 4.5 4.5 kr! 

Input Capacitance VAGC 2 = +0.8 V, f = 10.7 MHz 2.5 2.5 pF 
VAGC 2 = +3.0 V, f = 10.7 MHz 2.2 2.2 pF 

Output Resistance at VAGC 2 = +0.8 V, f = 10.7 MHz 26 26 kn 
either Output Terminal VAGC 2 = +3.0 V, I = 10.7 MHz 20 20 kn 

Output Capacitance at VAGC 2 = +0.8 V, f = 10.7 MHz 2.2 2.2 pF 
either Output Terminal VAGC 2 = +3.0 V, f = 10.7 MHz 2.5 2.5 pF 

Forward Transadmittance VAGC 2 = +0.8 V, f = 500 kHz 440 440 mmho 
VAGC 2 = +0.8 V, f = 10.7 MHz 280 280 mmho 

Quiescent Output Current 
VAGC 2 = +3.0 V 1.7 2.4 3.5 1.7 2.4 3.5 mA at either Output Terminal 

Peak-to-Peak Current at VAGC 2 = +3.0 V, f = 500 kHz 3.8 4.8 7.0 3.8 4.8 7.0 mA either Output Terminal Output in lull limiting 

Output Saturation Voltage 
lOUT = 1.0 mA, VAGC 2 = +3.0 V 5.0 6.0 5.0 6.0 V at either Output Terminal 

Vs = 12 V to 15 V 

Power Supply Sensitivity o dB Gain Reduction 0.5 0.5 dB/V 
30 dB Gain Reduction 0.8 0.8 dB/V 
60 dB Gain Reduction 1.0 1.0 dBIV 

/LA757 
Electrical Characteristics (Cont.) V + = + 12 V, T A = + 125 ° C, unless otherwise specilied 

Test 
Characteristic Condition Circuit Min Typ Max Unit 

Supply Current VAGC 1,2 = +0.8 V 1 14 17 mA 
VAGC 1 2 = +3.0 V 17 20 mA 

Internal Power Dissipation VAGC 1,2 = +0.8 V 1 170 210 mW 
VAGC 1 2 = +3.0 V 200 240 mW 

Voltage Gain at no Gain VAGC 1,2 = +0.8 V, f = 500 kHz 2 55 71 dB 
Reduction VAGC 1 2 = +0.8 V, I = 10.7 MHz 2 62 dB 

Voltage Gain at Partial 
VAGC 1,2 = +1.7 V, f = 500 kHz 2 35 dB Gain Reduction 

Voltage Gain at Full Gain VAGC 1.2 = +3.0 V, I = 500 kHz 2 2.0 15 dB 
Reduction VAGC 1 2 = +3.0 V, f = 10.7 MHz 2 -1.0 dB 

Current into either 
VAGC 1,2 = +3.0 V 1 15 50 /LA AGC Terminal 

Section 1 

Peak-to-Peak Output VAGC 1 = +3.0 V, f = 500 kHz 0.2 0.4 mA 
Current Output in lull limiting 

Output Saturation Voltage lOUT = 0.1 mA, VAGC 1 = +3.0 V 8.0 9.4 V 

Section 2 

Quiescent Output Current 
VAGC 2 = +3.0 V 1.7 2.8 3.5 mA at either Output Terminal 

Peak-to-Peak Current at VAGC 2 = +3.0 V, f = 500 kHz 3.8 5.6 7.0 mA either Output Terminal Output in full limiting 

Output Saturation Voltage 
lOUT = 1.0 mA, VAGC 2 = +3.0 V 6.0 7.0 V at either Output Terminal 
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/LA757 
Electrical Characteristics V+ = +12 V, TA = -55°C, unless otherwise specilied 

Test 
Characteristic Condition Circuit Min Typ Max Unit 

Supply Current VAGC 1,2 = +0.8 V 1 10 17 mA 
VAGC 1 2 = +3.0 V 14 20 mA 

Internal Power Dissipation VAGC 1,2 = +0.8 V 1 120 210 mW 
VAGC 1 2 = +3.0 V 170 240 mW 

Voltage Gain at no Gain VAGC 1,2 = +0.8 V, I = 500 kHz 2 55 68 dB 
Reduction VAGC 12= +0.8 V, I = 10.7 MHz 2 64 dB 

Voltage Gain at Partial 
VAGC 1,2 = +1.7 V, f = 500 kHz 2 28 dB Gain Reduction 

Voltage Gain at Full VAGC 1,2 = +3.0 V, f = 500 kHz 2 2.0 15 dB 
Gain Reduction VAGC 1 2 = +3.0 V, f = 10.7 MHz 2 -3.0 dB 

Current into either 
VAGC 1,2 = +3.0 V 1 30 70 /LA AGC Terminal 

Section 1 

Peak-to-Peak Output VAGC 1 = +3.0 V, I = 500 kHz 
0.2 0.4 mA Current Output in lull limiting 

Output Saturation Voltage lOUT = 0.1 mA, VAGC 1 = +3.0 V 8.0 9.0 V 

Section 2 

Quiescent Output Current 
VAGC 2 = +3.0 V 1.0 1.7 3.5 mA at either Output Terminal 

Peak-to-Peak Current at VAGC 2 = +3.0 V, f = 500 kHz 2.3 3.4 7.0 mA either Output Terminal Output in lull limiting 

Output Saturation Voltage 
lOUT = 1.0 mA, VAGC 2 = +3.0 V 4.0 6.0 V at either Output Terminal 

• 
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Typical Performance Curves 
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Forward Transadmittance 
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Test Circuit 

Test Circuit 1 (Note) 

Note 
For 10 7 MHz measurements, interstage capacItance and Section 
2 output capacitMce are tuned out. Pm 9 should be connected 
to GND. 

Test Circuit 2 (Note) 

f.LA757 

+12 V 

INPUT A +12V 

~1'''' J 
0.1 MF 0.1 MF +----+...., 

14 13 12 11 

TOP VIEW 

Note 
Ratmg applies to ambient temperatures up to 70·C. Above 70·C 
ambient derate linearly at 8.3 mW I ·C. 

10 

9-35 

50 II 

L..----<lHL 0.1 MF 
'OUTPUT 



FAIRCHILD 

A Schlumberger Company 

Description 
The ItA2240 Programmable Timer / Counter is a 
monolithic controller capable of producing accurate 
microsecond to five day time delays. Long delays, up 
to three years, can easily be generated by cascading 
two timers. The timer consists of a time-base 
oscillator, programmable 8-bit counter and control flip­
flop. An external resistor capacitor (RC) network sets 
the oscillator frequency and allows delay times from 
1 RC to 255 RC to be selected. In the astable mode of 
operation, 255 frequencies or pulse patterns can be 
generated from a single RC network. These 
frequencies or pulse patterns can also easily be 
synchronized to an external signal. The trigger, reset 
and outputs are all TTL and DTL compatible for easy 
interface with digital system. The timer's high 
accuracy and versatility in producing a wide range of 
time delays makes it ideal as a direct replacement for 
mechanical or electromechanical devices. 

• ACCURATE TIMING FROM MICROSECONDS 
TO DAYS 

• PROGRAMMABLE DELAYS FROM 1 RC 
TO 255 RC 

• TTL, DTL AND CMOS COMPATIBLE OUTPUTS 
• TIMING DIRECTLY PROPORTIONAL TO 

RC TIME CONSTANT 
• HIGH ACCURACY 0_5% 
• EXTERNAL SYNC AND 

MODULATION CAPABILITY 
• WIDE SUPPLY VOLTAGE RANGE 
• EXCELLENT SUPPLY VOLTAGE REJECTION 

Block Diagram 

JlA2240 
Programmable 
Timer / Counter 
Special Function Products 

Connection Diagram 
16-Pin DIP 

Order Information 

(Top View) 

Type Package 
ItA2240 Ceramic DIP 
jLA2240C Ceramic DIP 
jLA2240C Molded DIP 

Code 
7B 
7B 
9B 

~oor----------------~---------------T---l 

- 18 1 I I I 
I I I I 
I =lkn I I I 

16 

vee 

REGULATOR 
OUTPUT 

TIME-BASE 
OUTPUT 

RESISTOR/ 
CAPACITOR 
INPUT 

MODULATION 
INPUT 

TRIGGER 
INPUT 

RESET 

GND 

Part No. 
ItA2240DM 
jLA2240DC 
jLA2240PC 

MOD I 1 I I 
IN 1 15 REGULATOR 
12 I OUTPUT 

R 

I R2 
I a 59 
I k n 

RC I 
- ·13 -i-I +_--1 

C 1_ : ..... -+---1 : 10 ReSET 

I L---t:....;I.;..1 TRIGGER 

I I 
I I I 

~~I+-~--------------~~~~-----4-r.~--~~~- I I L _____________ .!!I _____ L ___ L ___ .! I ____ J 

TB OUTPUT 00 02 0128 

I TIME I BINARY _____ -+11_-_.,1 CONTROL 
""_t---------BASE------.. ·+ .. ..-----COUNTER ••• FLlp·FLOP 
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Absolute Maximum Ratings 
Supply Voltage 
Output Current 
Output Voltage 
Regulator Output Current 
Maximum Power Dissipation, 
Note 
Package Code D (Ceramic) 
Code P (Molded) 

Operating Temperature Range 
Military (f,LA2240) 
Commercial (f,LA2240C) 

Pin Temperature (Soldering) 
Ceramic DIP (60 s) 
Molded DIP (lOs) 

Note 

18 V 
10 mA 
18 V 
5 mA 

750 mW 
650 mW 

-55°C to +125°C 
O°C to 70°C 

300°C 
260°C 

Above 25 ° C ambient derate Imearly at 6 2 mW 1 0 C for Package 

Code 0 and at 5 3 mW I °c for Package Code P 

Functional Description 
(Figure 1 and Block Diagram, page 1) 
When power is applied to the J,tA2240 with no trigger 
or reset inputs, the circuit starts with all outputs HIGH. 
Application of a positive-going trigger pulse to TRIG, 
Pin 11, initiates the timing cycle. The Trigger input 
activates the time-base oscillator, enables the 
counter section and sets the counter outputs LOW. 
The time-base oscillator generates timing pulses with 
a period T = 1 RC. These clock pulses are counted by 
the binary counter section. The timing sequence is 
completed when a positive-going reset pulse is 
applied to R, pin 10. 

Once triggered, the circuit is immune from additional 
trigger inputs until the timing cycle is completed 
or a reset input is applied. If both the reset and 
trigger are activated simultaneously, the trigger 
takes precedence. 

Figure 2 gives the timing sequence of output 
waveforms at various circuit terminals, subsequent to 
a trigger input. When the circuit is in a Reset state, 
both the time-base and the counter sections are 
disabled and all the counter outputs are HIGH. 

In most timing applications, one or more of the counter 
outputs are connected to the Reset terminal with S 1 
closed (Figure 3). The circuit starts timing when a 
trigger is applied and automatically resets itself to 
complete the timing cycle when a programmed count 
is completed. If none of the counter outputs are 
connected back to the Reset terminal (switch S 1 
open), the circuit operates in an astable or free­
running mode, following to a trigger input. 

Important Operating Information 

• Ground connection is pin 9. 

• Reset R (pin 10) sets all outputs HIGH. 

• Trigger TRIG (pin 11) sets all outputs LOW. 
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• Time-base TBO (pin 14) can be disabled by 
bringing the RC input (pin 13) LOW via 
a 1 k resistor. 

• Normal Time-base Output T80 (pin 14) is a 
negative-going pulse greater than 500 ns. 

Note: Under the conditions of high supply voltages 
(Vee> 7 V) and low values of timing capacitor 
(C < 0.1 f,LF), the pulse width of TBO may be too 
narrow to trigger the counter section. This can be 
corrected by connecting a 300 pF capacitor from 
TBO (pin 14) to ground (pin 9). 

• Reset (pin 10) stops the time-base oscillator. 

• Outputs 00 ... 0128 (pins 1-8) sink 2 mA current 
with VOL:::; 0.4 V. 

• For use with external clock, minimum clock pulse 
amplitude should be 3 V, with greater than 1 f,LS 
pulse duration. 

Fig_ 1 Logic Symbol 

13 

RC 
11 TRIG 

10 

12 

MOD 

~A2240 VREG 

14 1 2 3 4 5 6 7 8 

VCC = Pm 16 
GND = Pin 9 

15 

Fig_ 2 Timing Diagram of Output Waveforms 

~ 
rn~~ 
INPUT _1.... ______________ t PIN 11 

I TIME BASE 

1111111111111111111 II III ~I~T~~T 
hn.nnnn.rulnnn. COUNTER 

OUTPUTS 
_tPIN1 

h..nnn..n..n..._1 PIN 2 

h_ ....... C]_ ........ _ ... CJ_--'-_ ... C]_--' _ 1 PIN 3 

h '_IPIN4 

h_....L. ________ ...... ____ I PIN 5 
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Fig. 3 Basic Circuit Connection for Timing Applications 
Monostable: S 1 Closed Astable: S 1 Open 

,uA2240 

...---------_--- Vee 

TRIGGER 

J1... 

RESET 

J1... 20 k 

47 k 
TRIGGER .Jl ___ _ 

~ 
o--r~~-+~~~~~~--~_+--OUTPUT 

SI 

1 T < To < 255 T 
WHERE T = RC 

Fig. 4 Operation with External Sync Signal 

Tp...j I- 0.3 T < Tp < 0.8 T 

o~-±p 
I-Ts-J 

Circuit Controls 

Counter Outputs (00 ... 0128, pins 1 thru 8) 
The binary counter outputs are buffered open-collector 
type stages, as shown in the block diagram. Each 
output is capable of sinking 2 mA at 0.4 V VOL. In the 
Reset condition, all the counter outputs are HIGH or in 
the non-conducting state. Following a trigger input, the 
outputs change state in accordance with the timing 
diagram of Figure 2. The counter outputs can be used 
individually, or can be connected together in a 
wired-OR configuration, as described in the 
programming section. 

Reset and Trigger Inputs (R and TRIG, pins 
10 and 11) 

The circuit is reset or triggered with positive'going 
control pulses applied to pins 10 and 11 respectively. 
The threshold level for these controls is approximately 
two diode drops (""" 1.4 V) above ground. Minimum 
pulse widths for reset and trigger inputs are shown in 
the Performance Curves. Once triggered, the circuit is 
immune to additional trigger inputs until the end of the 
timing cycle. 

Modulation and Sync Input (MOD, pin 12) 
The oscillator time-base period, T, can be modulated 
by applying a dc voltage to MOD, pin 12 
(see Performance Curves). The time-base oscillator 
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0.1 ~F 
SYNC ~lt-J\I\I ...... __ 12 .... ~A2240 

INPUT 5.1 k 

can be synchronized to an external clock by applying 
a sync pulse to MOD, pin 12, as shown in Figure 4. 
Recommended sync pulse widths and amplitudes are 
also given. 

The time base can be synchronized by setting the 
time-base period T to be an integer multiple of the 
sync pulse period, Ts. This can be done by choosing 
the timing components Rand C at pin 13 such that: 

T = RC = (Ts/m) 

where 

m is an integer, 1 :5 m :5 10 

Figure 5 gives the typical pull·in range for harmonic 
synchronization for various values of harmonic 
modulus, m. For m < 10, typical pull-in range is 
greater than ± 4% of time-base frequency. 

RC Terminal (pin 13) 
The time-base period T is determined by the external 
RC network connected to RC, pin 13. When the time 
base is triggered, the waveform at pin 13 is an 
exponential ramp with a period T = 1.0 RC. 



Fig. 5 Typical Pull-in Range for 
Harmonic Synchronization 
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RATIO OF TIME-BASE PERIOD TO 
SYNC·PULSE PERIOD - TfT! 

Time-Base Output (TBO, pin 14) 
The time·base output is an open-collector type stage 
as shown in the block diagram, and requires a 20 kQ 
pull-up resistor to pin 15 for proper circuit operation. In 
the Reset state, the time·base output is HIGH. After 
triggering, it produces a negative-going pulse train 
with a period T = Re, as shown in the diagram of 
Figure 2. The time-base output is internally connected 
to the binary-counter section and can also serve as 
the input for the external clock signal when the circuit 

Fig. 6 Cascaded Operation for Long Delays 

vee vee 

~A2240 

is operated with an external time base. The counter 
section triggers on the negative-going edge of the 
timing or clock pulses generated at TBO, pin 14. The 
trigger threshold for the counter section is "." + 1.4 V . 
The counter section can be disabled by clamping the 
voltage level at pin 14 to ground. 

When using high supply voltages (Vee> 7 V) and a 
small-value timing capacitor (C < 0.1 /IF), the pulse 
width of the time-base output at pin 14 may be too 
narrow to trigger the counter section. This can be 
corrected by connecting a 300 pF capacitor from 
pin 14 to ground. 

Regular Output (VREG, pin 15) 
The regulator output VREG is used internally to drive 
the binary counter and the control logic. This terminal 
can also be used as a supply to additional /lA2240 
circuits when several timer circuits are cascaded 
(see Figure n to minimize power dissipation. For 
circuit operation with an external clock, VREG can be 
used as the Vee input terminal to power down the 
internal time base and reduce power dissipation. 
When supply voltages less than 4.5 V are used with 
the internal time-base, pin 15 should be shorted to 
pin 16. 

vee 

R 47 k RL 
10 k 

c 

I 
1 k 

RC MOD RC MOD 
TRIGGER -~I-ITRIG TRIG 

"A2240 #1 VREG "A2240 #2 VREG 
R 

RESET----~--_+--------------------~----~~~-4-4~~~~~+-4------4---0UTPUT 

Vee = Pin 16 
GND = Pin 9 

47 k 
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Fig. 7 Low Power Operation of Cascaded Timers 
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/LA2240 and /LA2240C 
Electrical Characteristics 

Characteristic 

General Characteristics 

Supply Voltage 

Supply Current 

Total Circuit 

Counter Only 

Regulator Output, VReg 

Time Base Section 

Timing Accuracy 

Temperature Drift 

Supply Drift 

Max Frequency 

Modulation Voltage Level 

Recommended Range of 
Timing Components 
Timing Resistor, R 
Timing Capacitor, C 

Trigger/Reset Controls 

Trigger 
Trigger Threshold 
Trigger Current 
Impedance 
Response Time 

Reset 
Reset Threshold 
Reset Current 
Impedance 
Response Time 

Counter Section 

Max Toggle Rate 

Input Impedance 

Input Threshold 

Output 
Rise Time 
Fall Time 
Sink Current 
Leakage Current 

Notes 

J,LA2240 

Condition 

For Vee ~ 4.5 V, Short Pin 15 4.0 to Pin 16 

Vee = 5 V, VTR = 0, VRS = 5 V 
Vee = 15 V, VTR = 0, VRS = 5 V 

Measured at Pin 15, Vee = 5 V 4.1 
Vee = 15 V 6.0 

VRS = 0, VTR = 5 V (Note 1) 

Vee = 5 V'looc ~ TJ ~ 750C 
Vee = 15 V 

Vee ~ 8 V (See Curves) 

R = 1 kfl, C = 0.007 /LF 100 

Measured at Pin 12 
Vee = 5 V 3.00 
Vee = 15 V 

(See Performance Curves) 
0.001 
0.007 

Measured at Pin 11, VRS = 0 

VRS = 0, VTR = 2 V 

Note 2 

Measured at Pin 10, VTR = 0 

VTR = 0, VRS = 2 V 

Note 2 

VRS = 0, VTR = 5 V 0.8 
Measured at Pin 14 

1.0 

Measured at Pins 1 through 8 

Rl = 3 kfl, Cl = 10 pF 

Val ~ 0.4 V 3.0 
VOH = 15 V 

Unit 

15 4.0 15 V 

3.5 6.0 4.0 7.0 mA 
12 16 13 18 mA 
1 1.5 mA 

4.4 3.9 4.4 V 
6.3 6.6 5.8 6.3 6.8 V 

0.5 2.0 5.0 5.0 % 

150 300 200 ppm/oC 
80 80 ppm/oC 

0.05 0.2 0.08 0.3 %/V 

130 130 kHz 

3.5 4.0 2.80 3.50 4.20 V 
10.5 10.5 V 

10 0.001 10 Mfl 
1000 0.01 1000 /LF 

1.4 2.0 1.4 2.0 V 
8.0 10 /LA 
25 25 kfl 
1.0 1.0 /LS 

1.4 2.0 1.4 2.0 V 
8.0 10 /LA 
25 25 kfl 
0.8 0.8 /LS 

1.5 1.5 MHz 

20 20 kfl 

1.4 1.0 1.4 V 

180 180 ns 
180 180 ns 
5.0 2.0 4.0 mA 
0.01 8.0 0.01 15 /LA 

1. Tlmmg error solely Introduced by I'A2240. measured as % of 
Ideal time base period of T = 1.00 Re. 

2. Propagallon delay from application of trigger (or reset) input to 
corresponding state change in counter output at Pin 1. 
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Typical Performance Curves 

Supply Current vs 
Supply Voltage in Reset Condition 

11 

1/ 

V 
V 

/ 

I 
/ 

1 •• 

I 
" 
i 

8 10 12 14 

SUPPLY VOLTAGE - V 

18 18 

Minimum Trigger Pulse Width 
vs Trigger and Reset Amplitude 

... 
+7S-C +25°C 

Ire 

....... +7S·C ~ +2I-C-

... 
'.0 1.5 

o·c 

'.5 
TRIGGER OR RElET AMPLITUDE - V 

Normalized Change in 
Time Base Period 
vs Modulation Voltage 

2.1 

I 

Yee =1 yj 
V 

/ 

./' 
V 

2.0 

I 0-'. 

I :I 1.0 

~ 
0.5 

0 

MODULATION VOLTAGE - Y 

a.o 

JLA2240 

Recommended Range of 
Timing Component Values 

.0 M ,.----,----: 

~100 
Iii 
~ 
" .0 z 

! 

TIMING CAPACITOR - IIF 

Time Base Period Drift 
vs Supply Voltage 

+a. 0 

.. 
0\ 

o \ c = 0.1 pF 

f'.... 
R = 10 kn 

0 -

I +2. 

!!; 
i!i + •. 

I 
! r---r---.. 
~ -.. 0 

0 -2. • 10 12 •• 
SUPPLY VOLTAGE - V 

Time Base Period 
vs Temperature 

.. 
I 

+2.0 

1:1 +1.0 

I 
~ .. 
! -10 

.. 
~ -2.0 

~ 
-3 0 

............... 

Yee ! 5 Y 
C=O.1pF 

............... 
~R=1kn 

R='~ 
"-

25 50 7. '00 
TEMPERATURE _ ·C 

9-42 

Time Base Period vs External RC 
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Monostable Operation 

Precision Timing 
In precision timing applications, the jLA2240 is used 
in its monostable or self-resetting mode. The 
generalized circuit connection for this application is 
shown in Figure 3. The output is normally HIGH and 
goes LOW following a trigger input. It remains LOW for 
the time duration, TO, and then returns to the HIGH 
state_ The duration of the timing cycle To is given as: 

TO = nT = NRC 

where T = RC is the time-base period as set by the 
choice of timing components at RC pin 13 (see 
Performance Curves) and n is an integer in the range 
of 1 :$ n :$ 255 as determined by the combination of 
counter outputs 00 ... 0128, pins 1 through 8, 
connected to the output bus. 

Counter-Output Programming 
The binary-counter outputs, 00 ... 0128, pins 
1 through 8 are open-collector type stages and can be 
shorted together to a common pull-up resistor to form 
a wired-OR connection; the combined output will be 
LOW as long as anyone of the outputs is LOW. The 
time delays associated with each counter output can 
be added together. This is done by simply shorting the 
outputs together to form a common output bus as 
shown in Figure 3. For example, if only pin 6 is 
connected to the output and the rest left open, the 
total duration of the timing cycle, TO, is 32 T. Similarly, 
if pins 1, 5, and 6 are shorted to the output bus, the 
total time delay is To = (1 + 16 + 32) T = 49 T. In this 
manner, by proper choice of counter terminals 
connected to the output bus, the timing cycle can be 
programmed to be 1 T:$ TO :$ 255 T. 

Ultra Long Time-Delay Application 
Two jLA2240 units can be cascaded as shown in 
Figure 6 to generate extremely long time delays. 
Total timing cycle of two cascaded units can be 
programmed from To = 256 RC to TO = 65,536 RC in 
256 discrete ~teps by selectively shorting one or more 
of the counter outputs from Unit 2 to the output bus. In 
this application, the Reset and the Trigger terminals of 
both units are tied together and the Unit 2 time base is 
disabled. Normally, the output is HIGH when the 
system is reset. On triggering, the output goes LOW 
where it remains for a total of (256)2 or 65,536 cycles 
of the time-base oscillator. 

In cascaded operation, the time-base section of Unit 2 
can be powered down to reduce power consumption 
by using the circuit connection of Figure 7. In this 
case, the Vee terminal (pin 16) of Unit 2 is left open, 
and the second unit is powered from the regulator 
output of Unit 1 by connecting the VREG (pin 15) of 
both units together. 
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Astable Operation 
The jLA2240 can be operated in its astable or free­
running mode by disconnecting the Reset terminal 
(pin 10) from the counter outputs. Two typical circuits 
are shown in Figures 8 and 9. The circuit in Figure 8 
operates in its free-running mode with external trigger 
and reset signals. It starts counting and timing 
following a trigger input until an external reset pulse is 
applied. Upon application of a positive-going reset 
signal to pin 10, the circuit reverts back to its Reset 
state. This circuit is essentially the same as that of 
Figure 3 with the feedback switch S 1 open. 

The circuit of Figure 9 is designed for continuous 
operation. It self-triggers automatically when the 
power supply is turned on, and continues to operate in 
its free-running mode indefinitely. In astable or free­
running operation, each of the counter outputs can be 
used individually as synchronized oscillators, or 
they can be interconnected to generate complex 
pulse patterns. 

Binary Pattern Generation 
In astable operation, as shown in Figure 8, the output 
of the jLA2240 appears as a complex pulse pattern. 
The waveform of the output pulse train can be 
determined directly from the timing diagram of 
Figure 2 which shows the phase relations between the 
counter outputs. Figures 10 and 11 show some of the 
complex pulse patterns that can be generated. The 
pulse pattern repeats itself at a rate equal to the 
period of the highest counter bit connected to the 
common output bus. The minimum pulse width 
contained in the pulse train is determined by the 
lowest counter bit connected to the output. 
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Fig. 8 Operation with Trigger and Reset Inputs 
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Fig. 9 Free-Running or Continuous Operation 
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Vee = Pm 16 
GND = Pin 9 
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Fig. 11 Continuous Free-run Operation Examples of Output 
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FAIRCHILD 

A Schlumberger Company 

Description 
~A3086 contains a differentially connected pair and 
three individually isolated transistors. The part is 
designed for general-purpose, low-power applications 
for consumer and industrial applications_ 

• LOW INPUT OFFSET VOLTAGE 
• WIDEBAND OPERATION 
• LOW NOISE 
• MATCHED DIFFERENTIAL AMPLIFIER 

Absolute Maximum Ratings 
Power Dissipation (Note 1) 

At TA = 25°C 
At T A = 25°C to 55°C 
At TA = 25°C 
At TA = 25°C to 55°C 

Voltages and Currents 
Collector-to-Emitter Voltage, 
VCEO 
Collector-to-Base Voltage, 
VCBO 
Collector-to-Substrate Voltage, 
VCIO (Note 3) 
Emitter-to-Base Voltage, VEBO 
Collector Current, Ic 

Temperature Range 
Operating Temperature 
Storage Temperature 

Pin Temperature (Soldering) 
Ceramic DIP (60 s) 
Molded DIP (10 s) 

Noles 
1. Derate at 5 mW I·e for TA > 85·C. 
2. Total package. 

Each Transistor 

300mW 
300mW 
750 mW (Note 2) 
750 mW (Note 2) 

15 V 

20 V 

20 V 
5V 
50mA 

-40°C to +85°C 
-55°C to +125°C 

3. Substrate must be connected to the most negative voltage to 
maintain normal operation. 
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~A3086 
General-Purpose 
Transistor Array 
Special Function Products 

Connection Diagram 
14-Pin DIP 

Cl 

Bl 

El,2 

B2 

C2 

B3 

E3 

Order Information 
Type Package 
~A3086 Molded DIP 
~A3086 Ceramic DIP 

Logic Diagram 

E5 
C5 SUBSTRATE B5 

14 13 12 

Cl Bl El,2 

C4 

11 

B2 

Code 
9A 
6A 

E4 

10 

5 

C2 

Part No_ 
~A3086PC 
IlA3086DC 

B4 C3 

9 8 

B3 



~A3086 

/-lA3086 
Electrical Characteristics TA = 25°C unless otherwise specified 

Symbol Characteristic Condition Min Typ Max Unit 

V(BR)CBO 
Collector-to-Base 

IC = 10 /-lA, IE = 0 20 60 V Breakdown Voltage 

V(BR)CEO 
Collector-to-Emitter 

Ic = 1 rnA, IB = 0 15 24 V Breakdown Voltage 

V(BR)CIO 
Collector-to-Substrate 

Ic = 10 /-lA, Ic = 0 20 60 V Breakdown Voltage 

V(BR)EBO 
Emitter-to-Base 

IE = 10 /-lA, IC = 0 5.0 7.0 V Breakdown Voltage 

ICBO Collector Cutoff Current VCB = 10 V, IE = 0 0.002 100 nA 

ICEO Collector Cutoff Current VCE = 10 V, IB = 0 
See 

5.0 /-lA Curve 

Static Forward Current- IC = 10 rnA 100 
hFE Transfer Ratio VCE = 3 V Ic = 1 rnA 40 100 

(Static Beta) IC = 10/-lA 54 

Input Offset Current 
for Matched Pair V CE = 3 V, IC = 1 rnA 0.3 /-lA 
01 and 0211101-11021 

VBE Base-to-Emitter Voltage VCE = 3 V 
IE = 1 rnA 0.715 

V 
IE = 10 rnA 0.800 

Magnitude of Input Offset 
Voltage for Differential 
Pair IVBE1-VBE21 

VCE = 3 V, IC = 1 rnA 0.45 mV 

Magnitude of Input Offset 
Voltage for Isolated 

V CE = 3 V, IC = 1 rnA 0.45 mV 
Transistors 1 VBE3-VBE41 
IVBE4-VBE51,lvBE5-VBE31 

~VBE Temperature Coefficient of 
VCE = 3 V, Ic = 1 rnA -1.9 mV/oC -;rr Base-to-Emitter Voltage 

VCE(sat) 
Collector-to-Emitter 

IB = 1 rnA, IC = 10 rnA 0.23 V Saturation Voltage 

I~VlOl Temperature Coefficient of 
Magnitude of Input-Offset VCE = 3 V, IC = 1 rnA 1.1 /-lV/oC 

~T Voltage 

NF Low Frequency f = 1 kHz, VCE = 3 V, 3.25 dB Noise Figure IC = 100 /-lA, RS = 1 kQ • 
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f.tA3086 . 
Electrical Characteristics T A = 25 0 C unless otherwise specified 

Symbol Characteristic Condition 

Low Frequency, Small-Signal Equivalent-Circuit Characteristics 

hIe 
Forward Current-
Transfer Ratio 

hie 
Short-Circuit 
Input Resistance 

Open-Circuit 
hoe Output Conductance 

hre 
Open-Circuit Reverse 
Voltage-Transfer Ratio 

Admittance 
Characteristics: 

Yle Forward Transfer 
Admittance 

Vie Input Admittance 

Yoe Output Admittance 

Yre 
Reverse Transfer 
Admittance 

fT Gain-Bandwidth Product 

CES 
Emitter-to-Base 
Capacitance 

Ces 
Collector-to-Base 
Capacitance 

Cel 
Collector-to-Substrate 
Capacitance 

Typical Performance Curves 

Noise Figure vs 
Collector Current 
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Min Typ Max Unit 

110 

3.5 kQ 

15.6 f.tmho 

1.8 x 10-4 

31 - j1.5 

0.3 + jO.04 

0.001 + jO.03 

See 
Curve 

300 550 MHz 

0.6 pF 

0.58 pF 

2.8 pF 

Noise Figure vs 
Collector Current 

3. 
r-- :~E : ~oo k~l I~ _I,~~ 
I--TA '" ~5°C 

~' r--~ •. ~ 
... ,,-<> / 

~./y V .," R<) 

~ 
/' 

25 

2. 

15 

,. 
L K kHz 

--...-r 10 kHz 

• I I 
0.01 002 0.05 01 02 05 10 

COLLECTOR CURRENT - mA 



Typical Performance Curves (Cent.) 
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Output Admittance 
vs Frequency 
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Typical Performance Curves (Cont.) 
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I=AIRCHILO 

A Schlumberger Company 

Description 
The IlA7392 is designed for precision, closed-loop, 
motor speed control systems. It regulates the speed 
of capstan drive motors in automotive and portable 
tape players and is useful in a variety of industrial and 
military control applications, e.g., floppy disc drive 
systems and data cartridge drive systems. The device 
is constructed using the Fairchild Planar 
epitaxial process. 

The IlA7392 compares actual motor speed to an 
externally presettable reference voltage. The motor 
speed is determined by frequency to voltage 
conversion of the input signal provided by the 
tachometer generator. The result of the comparison 
controls the duty cycle of the pulse width modulated 
switching motor drive output stage to close the 
system's negative feedback loop. 

Thermal and over-voltage shutdown are included for 
self-protection, and a "stall-timer" feature allows the 
motor to be protected from burn-out during extended 
mechanical jams. 

• PRECISION PERFORMANCE 
• HIGH-CURRENT PERFORMANCE 
• WIDE RANGE TACHOMETER INPUT 
• THERMAL SHUTDOWN, OVER-VOLTAGE AND 

STALL PROTECTION 
• INTERNAL REGULATOR 
• WIDE SUPPLY VOLTAGE RANGE 6_3 V TO 16 V 

Absolute Maximum Ratings 
Supply Voltage (V+), Vg, 

V1Q, V11 
Regulator Output Current, 18 
Voltage Applied to Pin 6 
(Tachometer Pulse Timing) 

Voltage Applied Between Pins 3 
and 5 (Tachometer Inputs) 

Continuous Current through 
Pins 11 and 12 Motor Drive 
Output ON 

Repetitive Surge Current through 
Pins 11 and 12 (Motor Drive ON) 

Repetitive Surge Current through 
Pins 10 and 11 (Motor 
Drive OFF) 

Power Dissipation 
Storage Temperature Range 
Operating Temperature Range 
Pin Temperature (Soldering) 

Ceramic DIP (60 s) 
Molded DIP (10 s) 

24 V 
15 rnA 

7V 

±6V 

0.3 A 

1.0 A 

0.3 A 
Internally Limited 
-55°C to +150°C 
-40°C to +85°C 
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,uA7392 
DC Motor Speed 
Control Circuit 
Special Function 

Connection Diagram 
14-Pin DIP 

MOTOR 
DRIVER (+) 

INPUTS H 

TACH INPUT (-) 

GND 

TACH INPUT (+) 

PULSE TIMING 

PULSE OUTPUT 

Order Information 

(Top View) 

Type Package 
IlA7392C Ceramic DIP 
IlA7392C Molded DIP 

Thermal Data 

14 

10 

STALL TIMER 

N/C 

OUTPUT EMITTER 

MOTOR DRIVE 
OUTPUT 

CLAMPING DIODE 

V+ 

REGULATOR 
OUTPUT 

Code 
6A 
9A 

Part No. 
IlA7392DC 
IlA7392PC 

Thermal Resistance, Junction to Ambient 
Molded (9A) 70°C/W Typ, 80°C/W Maximum 
Ceramic (6A) 100°C/W Typ, 120°C/W Maximum 

• 



Block Diagram 

~A7392 
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SECTION 

V+ 
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PROTECTIVE 
CIRCUITS 
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#A7392 
Electrical Characteristics V+ = 14.5 V, TA = 25°C, unless otherwise noted 

Voltage Regulator Section (Test Circuit 1) 

Characteristic Condition Min Typ Max Unit 

Power Supply Current Excluding Current into Pin 11 7.5 10 rnA 

Regulator Output Voltage 4.5 5.0 5.5 V 

Regulator Output Line V+ from 10 V to 16 V 6.0 20 mV 
Regulation (.iVa) V+ from 6.3 V to 16 V 12 50 mV 

Regulator Output Load 
la from 10 rnA to 0 40 mV Regulation (.iVa) 

Electrical Characteristics V + = 14.5 V, T A = 25 ° C, unless otherwise noted 

Frequency to Voltage Converter Section (Test Circuit 2) 

Characteristic Condition Min Typ Max Unit 

Tachometer (-) Input Bias Voltage 2.4 V 

Tachometer (+) Input Bias Current V5 = V3 1.0 10 #A 

Tachometer Input Positive Threshold (V5 - V3) 10 25 50 mVpk 

Tachometer Input Hysteresis 20 50 100 mVpk-pk 

Pulse Timing ON Resistance V6 = 1 V 300 500 Q 

Pulse Timing Switch Threshold 45 50 55 %Va 

Output Pulse Rise Time 0.3 #s 

Output Pulse Fall Time 0.1 #s 

Pulse Output LOW Saturation (V7) 0.13 0.25 V 

Pulse Output HIGH 
0.12 0.2 V Saturation (Va - V7) 

Pulse Output HIGH Source Current V7 = 1 V -340 -260 -180 #A 

Frequency-to-Voltage Conversion VFV = 0.25 Va (Note 2) 0.1 % Supply Voltage Stability (Note 1) V+ from 10 V to 16 V 

Frequency-to-Voltage Conversion VFV = 0.25 Va (Note 2) 0.3 % Temperature Stability (Note 3) TA from -40°C to +85°C 

Electrical Characteristics V+ = 14.5 V, TA = 25°C, unless otherwise noted 

Motor Drive Section (Test Circuit 3) 

Characteristic Condition Min Typ Max Unit 

Input Offset Voltage ±20 mV 

Input Bias Current 0.1 10 #A 

Common-Mode Range 0.8 2.5 V 

Motor Drive Output Saturation 111 = 300 rnA 1.3 1.6 V 

Motor Drive Output Leakage V11 = Vl0 = 16 V 5 #A 

Flyback Diode Leakage VlO= 16V,Vll =OV 30 #A 

Flyback Diode Clamp Voltage 111 = 300 rnA 1.1 1.3 V 
Motor Drive Output Off 

Notes 
1. Frequency·to-Voltage Conversion, Supply Voltage Stability IS 

defined as. 

3. Frequency-to·Voltage Conversion Temperature Stability is 
defined as· 

VFV(16 V) 

VS(16 V) 

VFV(10 V) 
VS(10V) 

+ VFV(14.5 V) 

VS(14 5 V) 

2 VFV IS the Integrated dc output voltage from the pulse 
generator (Pin 7) 

x 100% 

9·53 

VFV(S5°C) 

VS(S5°C) 

VFV(-40°C) 
VS(-40°C) 

VFV(25°C) 

VS(25°C) 
x 100% 

• 
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~A7392 
Electrical Characteristics (Cant.) V+ = 14.5 V, T ~ = 25°C, unless otherwise noted 

Protective Circuits (Test Circuit 4) ;' 1 

Characteristic Condition Min Typ Max Unit 

Thermal Shutdown Note 4 160 °C Junction Temperature 

Overvoltage Shutdown Note 4 18 21 24 V 

Stall Timer Threshold Voltage Note 5 2.5 2.9 3.5 V 

Stall Timer Threshold Current Note 5 0.3 3.0 ~A 

Notes 

4 "Motor Drive" circuitry is disabled when these limits are 
exceeded. If the condition continues for the duration set by the 
external stall timer components, the circuit is latched off until 
reset by temporanly opening the power supply input line. 

5. If stall timer protection IS not required, Pin 14 should 
be grounded. 

Typical Performance Curves 
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Stall Timer Threshold Current vs 
Junction Temperature 
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Typical Performance Curves (Cont.) 

Tachometer Input Hysteresis vs 
Junction Temperature 
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Test Circuits 

Test Circuit 1 

14 

2 13 

12 

4 11 

-=-
5 10 

6 9 

7 8 
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Flyback Diode (03) Current vs 
Flyback Diode Voltage 
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Test Circuits (Cont.) 

Test Circuit 2 

20 kll 

+ 
10 V-=- 10 kll 

TACH 
INPUT 

VOLTAGE 
ADJUST 

ttA7392 

100 II 

100 II 

TACH INPUT 
VOLTAGES 

(-) (+) 

O.lI'F 

V = 0.3 Vp- p, AC 
INOM = 1000 Hz 

TACH 
'-------DC INPUT 

100 kll 

(INTEGRATED 
FREQ-TO-VOLTAGE 111'F 
CONVERTER 
OUTPUT VOLTAGE) 

PULSE 
OUTPUT----...I 

VOLTAGE 

4 

5 

6 

7 

1·0025 1'F 

14 

13 

12 

11 

10 

9 

8 

100 kll 

Typical Application Using Magnetic Tachometer 

330 kll 

~ 
Rs ch 

9.1 kll 
SPEED 

ADJUST 
100 kll 

10 kll 
.01 I'F ::!: 1 14 -

J 2 13 

2 kll 3 12 

~ 4 "~~ + -5 

+ 
14.5 V 

1 
-= '::" 

PULSE 
TIMING 
VOLTAGE 

l°h 
RF -6 9 I 

15 1' 

10 V TO 16 V 
100 kll 

rCF 

Typical Comp onent Values: 

1 
Cp = 4 RpF 

CF = 10 Cp to 1000 Cp depending on 
system requirements 

2 X stall time-out 
Cs = RS 
RMotor 2::: 5 Q 

7 8~ 

CP 

~~ 
Rp '::" 

100 kll 
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FAIRCHILD 

A Schlumberger Company 

Hi Rei Processing 
High Reliability (Hi Rei) processing to MIL-M-38510 & MIL­
STD-883 is performed by a totally dedicated Business 
Unit within the Linear Division of Fairchild to serve the 
unique Linear components requirements of our various 
military customers. Fairchild Linear has been committed 
to the Linear Hi Rei program for many years and intends to 
continue to maintain a leadership position in that market 
segment. 

The Hi Rei program offers three levels of processing flows 
as noted below that would normally satisfy a majority of 
customer requirements. 

• JAN-Level "B"-Full compliance to MIL-M-38510 JAN 
program & OPL listings as published 
by Defense Electronics Supply Center 
(DESC), Ohio 

• "OB" Flow -Conformance to Level "B" process 
requirements of MIL-STD-883 to 
Fairchild MIL temperature range data 
sheet electricals. 

• Class "s" -Compliance to Class "s" process 
requirements of MIL-M-38510 & MIL­
STD-883 including all wafer lot 
acceptance criteria. 

Details of the above flows will be provided in the following 
pages where each flow will be discussed separately. 

• Custom Processing 
-While the intent of the Linear Hi 

Rei program is to standardize as 
much as possible for cost 
effective processing around 
these three flows, certain 
customer requirements may 
dictate special processing. These 
customer requirements are met 
by "HL" specifications within the 
Hi Rei organization. These HL's 
reflect all the unique require­
ments of a customer drawing 
and must be separately negoti­
ated with our marketing depart­
ment for acceptability of device 
parameters and process re­
quirements before an order is 
entered by Fairchild. 

10·3 

Hi Rei Processing 

JAN Qualified (MIL-M-38510) Level"B" Program 
The JAN Program offers the customer a standard of 
product processing, quality and reliability that is well 
documented by the manufacturer and monitored by the 
Defense Electronics Supply Center (DESC) of the U.S. 
Government. The products are manufactured in the U.S. 
in a government certified facility to the requirements of 
MIL-M-38510 and individual product specifications as 
called out in the MIL-M-38510 "Slash Sheets". The DESC 
certification is based on standardized documentation for 
design, processing, test methods, laboratory suitability 
and personnel training. Facilities and documentation are 
audited by DESC prior to certification and periodically 
thereafter. 

Fairchild Linear maintains a very active JM 3856 Oualified 
Products List (OPL) Program and has maintained a 
leadership position in the total number of Linear OPL's for 
many years. 

An outline of the JAN M38510 Class "B" flow is given in 
Figure 1. 

Linear 'QB' Flow (MIL-STD-883 Level "B") 
Fairchild's 'OB' process flow can fill customer needs when 
a desired product is not available on JAN OPL or when 
system requirements call for a cost effective but reliable 
alternative to the full JAN program. The product is pro­
cessed to MIL-STD-883 methods as specified in Figure 3. 
Electrical testing is performed to Fairchild data sheet limits 
for appropriate electrical grade and Burn-In is performed 
per Fairchild Standard Schematics. 

Class "S" Flow 
Fairchild Linear offers a complete capability to fulfill all 
processing requirements of Class "s" at wafer fabrication, 
assembly and environmental screening and test/finish on 
selected popular devices. These acceptance criteria meet 
all requirements called out in MIL-M-38510 and MIL-STD-
883 for Class "s" products. It is our intent to standardize 
the processing of Class "s" products to the 'HS' flow 
shown in Figures 4A-4C so that customer requirements 
for Class "s" can be minimized. 



HI Rei Processing 

Fig. 1 JAN M38510 Process Flow 
MIL-STD-8838 
Test Methods 

Preseal Visual 
MTD2010 

Bond Strength 
MTD2011 

Seal 

High Temp Storage 
MTD 1008 

Temperature Cycle 
MTD1010 

Constant Acceler-
ation 
MTD 2001 (Note 1 ) 

Hermetic Seal 
MTD 1014 (Note 1) 

Pre Burn-in 
Electrical 

Burn-in Screen 
MTD 1015 (Note 2) 

Post Burn-in 
Electrical 

Quality Conformance 
Inspection 
MTD5005 

External Visual 
MTD2009 

Notes 
1. Not Applicable for TO-3 Cans 

Description 

Condo B. Optimum Visual Criteria 

Bond strength is monitored on a sample 
basis three times per shift per machine 

Devices are hermetically sealed for 
compliance to MIL-STD-883 requirements 

Condo C Tstg = 150°C 

Condo C - 65°/150°C 10 cycles 

Condo E 30000 G's X" X", Y" Y2 

Condo B Fine-Radiflo 5x10-8 cc/sec 
Condo C Gross-FC43/Hot 10-3 cc/sec or 

Gross-FC78Nacuum 10-5 cc/sec 

25°C dc electrical testing 
to remove rejects prior to 
submission to burn-in screen 

Cond A, Cond B, Cond C 
Cond D, Cond E, Cond F 

Post Burn-in electrical screening to cull 
out devices which failed as a result of 
burn-in. Test Parameters may include 
25°C dc, 125°C dc, 55°C dc, 25°C dc, 
25°C ac and 25°C Functional tests 

Group A Electrical Characteristics 
Group B Package oriented Tests 
Group C Life Tests-Periodic Conformance 
Group D: Environmental Tests Periodic Conformance 

3X, 10X magnification Verify dimensions, 
configuration, lead structure, marking 
and workmanship 

Reliability 

Ordering 

Figure of Merit 

Part Number 

Part Marking 

Class 
8 

Preseal Visual 
Cond.B 

Bond Strength 
Cond.D 

Seal 

Bake 
Cond.CMin 

24 Hrs. 

I 
Temp Cycle 

Cond.C 

I 
Centrifuge 

Condo E 
Y,Only 

Hermeticity 
Cond.AlB 
Cond.C 

Pre B/I Elect 
25°Cdc 

Burn In 
160 Hrs 125°C 

Pst B/I Elect 
25°C dc 10% PDA 

OtherDC&AC 
tests per slash 

sheet requirement 

1 
Quality 

Conformance 
GpAandB 

External 
Visual 
100% 

15 

JM38510/ 
10101BCB 
JM38510/ 
10101BCB 

2. Time Temperature Curve (method 1015) may be used. 

3. RELIABILITY Figure of Merit is the Reliability Improvement 
Factor from RADC Reliability Notebook, Vol. II, 
RADC-TR-67-108, TableXII-6, page 419. 
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Hi Rei Processing 

Fig. 2 JAN Part Numbering System 

J M 38510/ 101 01 B G c 

~ 
JAN Designator 

Cannot be marked with "J" 
unless qualified on Part I 
or Part II of QPL-38510 

General Procurement Spec. 

Refers to Detail Spec 

1010pAmps 
102 Voltage Regulators 
103 Comparators 
1 04 Interface 
1 06 Voltage Followers 
1073-Terminal Voltage Regulators 
108 Transistor Arrays 
109 Timers 
110 Quad Op Amps 
1.12 Quad Comparators 
113 D/A Converters 
115 Negative Voltage Regulators 
117 Adjustable Voltage Regulators 

Linear JAN Generic Part Numbers-Examples 

JM3851 01 01 02 03 
101 741 747 101A 

102 723 

103 710 711 

104 55107 9614 

106 102 

04 
108A 

111 

9615 

107 109 78M05 78M12 78M15 

108 3045 

109 555 556 

110 148 149 4136 

112 139 

113 DAC08 

115 79M05 79M12 79M15 

117 78MG 117H 117K 

Note 
Dated material. Please contact Fairchild for latest revisions. 

T 
Defines 
Device 
Type 

~ 
Lead Finish 

A Hot Solder DIP 
B Tin Plate 
C Gold Plate 
X Any of the above 

Processing Level 

S 
B 
C 

05 06 

7805 

124 

7905 7912 

10-5 

Package Type 

A 14-pin % x % Flatpak 
B 14-pin % x 'Ie Flatpak 
C 14-pin % x % DIP 
D 14-pin % x % Flatpak 
E 16-pin%x%DIP 
F 16-pin % x % Flatpak 
G 8-pin Can 
H 10-pin % x % Flatpak 
I 10-pin Can 
J 24-pin V2 x 1 % DIP 
K 24-pin % x % Flatpak 
L 24-pin % x '/2 Flatpak 
X 3-pin TO-5 Can 
Y 2-pin TO-3 Can 
Z 24-pin % x % Flatpak 

07 08 09 

7812 7815 7824 

7915 

10 
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Hi Rei Processing 

Fig.3 QB Flow MIL-STD-883 Level-B 

MIL·STD·883B 
Test Methods 

Preseal Visual 
MTD2010 

Bond Strength 
MTD2011 

Seal 

High Temp Storage 
MTD 1008 

Temperature Cycle 
MTD 1010 

Constant Acceler-
ation 
MTD 2001 (Note 1 ) 

Hermetic Seal 
MTD 1014 (Note 1) 

Pre Burn-in 
Electrical 

Burn-in Screen 
MTD 1015 (Note 2) 

Post Burn-in 
Electrical 

Quality Conformance 
Inspection 
MTD5005 

External Visual 
MTD2009 

Notes 
1. Not applicable for T0-3 Cans. 

Description 

Condo B. Optimum Visual Criteria 

Bond strength is monitored on a sample 
basis three times per shift per machine 

Devices are hermetically sealed for 
compliance to MIL·STD-883 requirements 

Condo CTstg = 150°C 

Condo C -65°/150°C 10 cycles 

Condo E 30000 G's X" X2, Y" Y 2 

Cond. B Fine-Radiflo 5x10-s cclsec 
Condo C Gross-FC43/Hot 10 -3 cc/sec or 

Gross-FC78Nacuum 10-s cc/sec 

25°C dc electrical testing 
to remove rejects prior to 
submission to burn-in screen 

Cond A, Cond B, Cond C 
Cond D, Cond E, Cond F 

Post Burn-in electrical screening to cull 
out devices which failed as a result of 
burn-in. Test Parameters may include 
25°C dc, 125°C dc, 55°C dc, 25°C dc, 
25°C ac and 25°C Functional tests 

Group A Electrical Characteristics 
Group B Package oriented Tests 
Group C Life Tests-Periodic Conformance 
Group D: Environmental Tests Periodic Conformance 

3X, 10X magnification Verify dimensions, 
configuration, lead structure, marking 
and workmanship 

2. Time Temperature Curve (method 1015) may be used. 
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Class 
B 

Preseal Visual 
Cond.B 

Bond Strength 
Cond.D 

Seal 

Bake 
Cond.CMin 

24 Hrs. 

I 
Temp Cycle 

Cond.C 

I 
Centrifuge 

Condo E 
Y,Only 

Hermeticity 
Cond.AlB 
Cond.C 

Pre BII Elect 
25°Cdc 

Burn In 
160 Hrs 125°C 

Post BII Elect 
25°C dc & Funct 

125°Cdc 
-55°Cdc 

25°C ac Sample if 
apply per Data Sheet 

I 
Quality 

Conformance 
Gp A and B 

Generic Data 
Available 

GpCandD 



Class "S" Processing 
The Linear Division has designed a Class"S" flow for all 
processing steps from Wafer Fabrication through 
Assembly, Test, Burn-In and Finish that will meet the 
requirements of majority of customers as well as the 
applicable military specifications and thus reduce the need 
for custom Level "s" process flows. 

Hi Rei Processing 

The flow charts that follow provide the major steps and 
acceptance criteria utilized for the processes and should 
form the basis for any Level "s" business negotiations with 
Linear Marketing. These flow charts will also provide a 
prospective customer with Fairchild Linear's capabilities in 
Level "s" processing. 

Fig.4A Class S: Minimum Wafer Lot Acceptance Steps 

Note 

CV TEST WAFERS FOR 
EVAPORATOR 
CLEANLINESS 

TOP SIDE METAL 
THICKNESS 
MEASUREMENT 

SAMPLE PROBE 
TEST FOR 
DIFFUSION 

PARAMETERS 

SEM ACCEPTANCE OF METAL 
PATTERN; MIL-STD-883 
METHOD 2018 

GLASSIVATION THICKNESS 
MEASUREMENT 

All wafer lot acceptance is done per MIL-STO-883 Method 5007, 
Table I. 

10-7 

100% ELECT 
DIE SORT 
WAFERS 

AU THICKNESS 
MEASUREMENT 

VISUAL INSPECTION" 
ACCEPTANCE FOR DIE 
BANK WITH FULL 
TRACEABILITY 

CLASS "s" DIE 
INVENTORY 

• 



Fig.48 Class S Assembly Flow 

Note 

DIE SHEAR 
MONITOR 
METHOD 2019 

BOND PULL 
MONITOR 
METHOD 2011 '-_~ 

Piece part traceability maintained when required. 

Hi Rei Processing 

INCOMING CLASS "S" 
WAFERS WITH TRACE ABILITY 

DIE VISUAL 
CONDITION "A" 

'-..,..~ METHOD 2010 

10-8 

DIE ATTACH 

WIRE BOND 

NON-DESTRUCTIVE 
BOND PULL 
METHOD 2023 

INTERNAL VISUAL 
CONDITION "A" 
METHOD 2010 

QC INTERNAL VISUAL CONDITION "A" 
CUSTOMER SOURCE PRE-CAP 
IF REQUIRED 

SEAL 



Fig.4C 

Class S Environmental and 
Finish Processing 

ASSEMBLED CLASS "S" LOT 
600-1000 PIECE MAX. AT SERIALIZATION 

Note 

STABILIZATION BAKE­
METHOD 1008 
CONDITIONC 

TEMPERATURE C'VCLlNG­
METHOD 1010 
CONDITIONC 

CONSTANT ACCELERATION­
METHOD 2001-Y, 
CONDITIONE 

VISUAL INSPECTION­
METHOD 2009 

PARTICLE IMPACT NOISE 
DETECTION (PIND)­
METHOD 2020 
CONDITION A ONLY 

FINE AND GROSS LEAK TEST­
METHOD 1014 

SERIALIZATION AND MARKING 
(4 CHAR. MAX. AND ON FLATPACK 
SERIALIZATION ON BonOM ONLY) 

This is a general overview flow and specific packages may have 
unique requirements other than specified. 
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Hi Rei Processing 

SHIP 

Class S Test, Burn-In and 
Final Acceptance 

PRE-BURN-IN ELECTRICAL 
25°C READ AND RECORD (DC ONLY) 

BURN-IN 240 HOURS AT 125°C OR 
PER FIGURE 1015-1 OF MIL-STD-883 

POST-BURN-IN ELECTRICAL 
25°C READ AND RECORD 

POST-BURN-IN ELECTRICAL 
+ 125°C AND - 55°C SCREEN 

FINE AND GROSS LEAK TEST 
METHOD 1014 

GROUP A-QUALITY CONFORMANCE 
INSPECTION 25°C, +125°C, -55°C, AC 
METHOD 5005 

RADIOGRAPHIC 
(X-RAY) (2 VIEWS) 
METHOD 2012 

EXTERNAL VISUAL AND PACK 

LOTQCI 
INSPECTION 
PER METHOD 5005 

• 
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FAIRCHIL.D Package Outlines 

A Schlumberger Company 

1o-Pin Flatpak 
In Accordance with JEDEC TO-91 

:=1=1::: ==:::11: ':IF ==:~~I:~: 
:~~~ ~~ ~~l+--I ~. ___ .... ~.370 (9 40) 

3F 
Notes 

.250 (6 35) 

~ 

f ._ L. L,"(O "" I--.~""~ 
.004 (0 102) .020 (0 508) .240 (6 10) .070 (1 78) 

10-Pin Metal Package 
Similar to JEDEC TO-3 

.050 (127) 

1

.100 (2 54) 
.380 (9 65) .08012 03) 
.350 (8 90) J... 

f-----CI+r~~~~;=~IJJ~~S~E~AT~IN~G I PLANE 

.300 (7 26) 

.250~r 35) _~ ~ ~ ~~ 
II .033 (0 84) 

-+j I-- .028 (0 71) DIA 

.600 (15 24) 

.580 (14 73) 

1.197 (30 40) 
-1.177!2990)-1 

GLASS 
-(10 PLACES) 

.161 (409) 

.151 (384)DIA 
2 HOLES 

~.180(4 57) 
.150 (3 81) R 
2 PLACES 

All dImensIons on onches bold and mIllimeters (parentheses) 
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Pons are tin'plated alloy 42 
HermetIcally sealed alumona package 
Package weIght is 0.26 grams 

5H 
Notes 
Base IS heavy gold plated over 
nickel plated steel 

Can is nickel plated steel 
Pons are heavy gold plated over 

nickel plated alloy 52 
All pins electrically isolated from 

case wIth glass 
Package weIght IS 17 grams 

• Similar to JEDEC TO·3 except for number of 
pons, pin length and pin diameter 



10-Pin Metal Package 
In Accordance with JEDEC TO-100 

1-_____ ..... 370 (9 40)DIA 
.350(889) 

.335 (8 51)DIA-1+_----j 

.315 (8 00) 

.040 (102) + 

.020 (0 51) .185 (4 70) REF. 
+ .165(4YPLANE 

=~i == C:;;;:::;;:::;;::::;:;;:J~ SEATING 
I -r--i--PLANE 

.040 (102) .565 (14 35) 
~ [I] .010 (0 25) .5.0 (12 70) 

GLASS 

t. 
T.P. 

5U 
Notes 
Pms are extra heavy gold-plated kovar 
Ten pms 
Eyelet is extra heavy gold-plated kovar, glass 
foiled with ceramic standoff 

Can is grade A nickel 
High RTH package 
Package weight is 1.32 grams 

5X 
Notes 
Pms are lin-plated over nickel-plated kovar 
Nme pms thru, pm 5 IS connected to case 
Eyelet IS nickel plated kovar, glass filled with 
ceramic standoff, tin plated outside metal 
surface 

Can IS grade A nickel, tm plated outside 
surface 

Package weight IS 1.32 grams 

5Y 
Notes 
Pms are tin-plated over nickel plated kovar 
Ten pms 
Eyelet IS nickel plated kovar, glass filled with 
ceramiC standoff, tin plated outside metal 
surface 

Can IS grade A nickel, tm plated outside 
surface 

Package weight IS 1.32 grams 

All dimensions in mches bold and millimeters (parentheses) 
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Package Outlines 

S-Pin Metal Package 
In Accordance with JEDEC TO-99 

.370 (9 40) 

.350 (8 89) 
DIA 

1- :~~~ l: g~: J 
lOlA I 

.040(102) ~ t .020 (0 51) .185 (4 70) t t 165 (4 19) - 1 REF PLANE t t SEATING PLANE 

8 PINS .040 (102) .565 (14 35) 
.019 (0 48) nn n nn .010 (0 25) .500 (12 70) 
.016 (0 41) UU U uu t 

DIA 

5W 
Notes 
Pms are tin-plated over nickel plated kovar 
Seven pms thru, pm no 4 connected to case 
Eyelet IS nickel plated kovar, glass filled with 
ceramic standoff, tm plated outside metal 
surface 

Can IS grade A nickel, tm plated outside 
surface 

Package weight IS 1 22 grams 



Package Outlines 

14-Pin Ceramic Dual In-Line 
In Accordance with JEDEC TO-116 

.025 R (0 635) 
"""-NOM 

6A,8A 
Noles 
PinS are tin-plated alloy 42 

Pms are Intended for insertIon In hole rows 

on 300 (7 620) centers 

They are purposely shipped with "positive" 

misalignment to facilitate insertion 

Board-drilling dimenSions should equal your 

practice for 020 (0 508) diameter pin 

Hermetically sealed alumina package 

Package weight IS 2 0 grams 

1-.375 (9 525)1~ 0 

NOM 15 
00 

16-Pin Ceramic Dual In-Line 

.785 (19 939) I 
750 (19 050) ----I 

:~;;;;i: : : : : : : J~~""~" 
~ ~ .065 (1651) 

I r- 045 (1 143) 

.-~~''"'"' 200 (5 080) -_- ------ -- - - - - .020 (0 508) 
MAX ~ + I S~.4\TING Il f PLANE 

.150 (3 840) J-- I -', 

. 125 (3175) I ---:1 
~-- -1'" ~~ 

.020 (0 508) 

.016 (0 406) 

.320 (8 128)-1 
..- 290 (7 366) I 

,---,---,---.1 

375 (9 525) 
NOM 

.110 (2 794) .037 (0 940) 

.090 (2 286) .029 (0 686) 
STANDOFF 
WIDTH 

045 (1 143) 
.015 (0 381) 

All dimensions In Inches bold and millimeters (parentheses) 

11-5 

68,88 
Noles 

PinS are tin-plated alloy 42 

PinS are Intended for Insertion In hole rows 

on 300 centers (7 62) 

Units are purposely shipped with "positive" 

misalignment to faCilitate msertlon 

Board-drlllmg dimenSions should equal your 

practice for .020 (0 508) diameter pm 

Hermetically sealed alumma package 

Package weight IS 2 0 grams 

• The 037 - 027 (0 940-0 686) dimenSion 

does not apply to the corner pms 

• 



Package Outlines 

40-Pin Ceramic Dual In-Line 
Side Brazed 

r---- 2020 (55 880) ---.~ In n 1980 (50 292) 

1 20 

590 (14 986) 
025 (0 6350) 

R 

565 C,,2,,' ...... .....,"".,.....,.,;ffi .... 'i'R;r;!; ........... ..-..., .... ~ L 610(15494) 

II 590(14986) 

060(1 524) ~~~;;~ ;~g~~~~:; 11--
040(1016) dJ 

~~:~~NG j L_ F="1r=~ 

~~~~~~~~~~~IIW~~~~~~~~~ !~ ~ g~~~g;~~~) 
175 (4 445) ,: 045 (1 143) I! 085 (2 159) L j 
125(3175) ----J 1- 110(2794)1 --J 040(1016) 'i 075(1905) 675(17145) 

-I I 090 (2 286») II ~ MAX TYP 020 (0 508) 
--- 016 (0 406) 

TVP 

8-Pin Ceramic Dual In-Line 

I 
.261 (6629) 
.243 (6 172) 

1.392 (9 957), 

I A .374 (9 500) I'll 

-~ ~--.-.-.........rr! 

.025 R (0 635) 
NOM 

STANDOFF 
WIDTH 

.110 (2 794) 

.050 (2 286) 

All dImensIons In Inches bold and millimeters (parentheses) 

11-6 

15° 
0° 

.012 (0 305) 

.009 (0 229) 

61 
Notes 

PinS material nickel gold-plated kovar 
Cap IS kovar 
Base IS ceramic 

CavIty size IS 310 X 310 
Package weIght IS 6 5 gram 

6T,8P 
Notes 
PinS are tin-plated alloy 42 
PinS are Intended for Insertion in hole rows 

on 300 centers 
Units are purposely shIpped WIth "posItive" 
mIsalignment to facIlitate Insertion 

Board-drilling dImensions should equal your 

practIce for 020 (0.508) dIameter pin 
HermetIcally sealed alumina package 
Package weight IS 1 0 grams 



14-Pin Ceramic Dual In-Line 
Similar to JEDEC TO-116 

r--.7B5 (19.939)--1 

I !\ !\ :750(19050), A A I 
7 I 

.2Bl (7.137) 

.263 (6 680) 

.025 R (0 635) 
:;"'---NOM 

L~..,.....,.-.........,...........-........-r~ 

.065 (1651)_1 

.045 (1 143) 

16-Pin Ceramic Dual In-Line 

~ 

~ ~.065(1651) 
.045 (1 143) 

.200 (5 080) b=o;::=;=;:::::;==;:::r=;:::::;==;:::;=o;::=;=;;::::::r=;'::l 
MAX 

~ 
t--: , 

.150(3810) i I 

.125(3175) ~ 

.110(2794) 

.030 (2 286) 
.037 (0940) 
.027 (0686) 
STANDOFF 
WIDTH 

All dimensions In mches bold and millimeters (parentheses) 

11-7 

Package Outlines 

7A 
Notes 
Pms are tm·plated alloy 42 
Pms are lOt ended for msertlon 10 hole rows 

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

misalignment to facilitate insertion 
Board·drillmg dimensions should equal your 

practice for 020 (0 508) diameter pm 

Hermetically sealed alumina package 
Package weight IS 1522 grams 
Similar to JEDEC TO·116 except for 

package width 

78 
Notes 
Pms are tm-plated alloy 42 

Pms are mtended for mserlion In hole rows 
on 300 (7.62) centers 

Units are purposely shipped with "posllive" 
misalignment to faCilitate msertlon 

Board-drilling dimensions should equal your 

practice for 020 (0 508) diameter pm 
Hermetically sealed alumma package 
Package weight IS 2.2 grams 

'The 037- 027 (0.940-0.686) dimension 
does not apply to the corner pms 



Package Outlines 

24-Pin Ceramic Dual In-line 

I 

1.284 (32 61) r--- 1.238 (3145)----j 

11\1\1\1 (SEE NOTE)" \1\1\1\ 1 

.546 (13 87) 

.514 (13 06) 
(SEE NOTE)" 

.025 (064) 
NOM 

~~~~~~~~ 
---I L .100 (2 54) 

.060 (153) 

~~;:;;;;;:;~~:;:;:;:;;l) .050 (1 27) 1= .025 (064) 

,~ SEATING 

.110 (2 79) 1 I ..... 

.090 (2.29) -j 
TYP 

f PLANE 

.037 (094) II .020 (0 51) 

.027 (068) -II-- .016 (0 41) 
STANDOFF WIDTH TYP 

TYP 

14-Pin Ceramic Dual In-Line 

I----:~~g g: ~~~ ----·1 

. 1--_ .. 450 (11 43) --1 
.420 (1067) I 

-.--~~~~~~~~~~~~ D .050(127) 
V RADIUS .301 (765) 

.275 (6 98) 

_t __ L....C8::.-..:::;;;:::::c:;::::;::::r:;:=r;:;:::.-,::::..~ 

L 

r·618 (15 70)--1 
1,.610 (15 49) ,I 

.065 (165)_1 

.045(114) 

'M" ~,~" '" ~.::::: ;~i 
.110 (2 79) .260 (6 60) rn .045 (114) 
~.025(064) 

t--=l ¥ li~ M III II U--!- ~~:~~G :~~g~~~ 
.165 (419) I , II I I 
.125 (3 18) 1----1 __ --I ...... 020 (0 51) \-.310 (7 87)-1 

.110 (2 79) .037 (094) .016 (0 41) .290 (7 37) 

.090 (2 29) .027 (069) 
STANDOFF 
WIDTH 

All dimensions in inches bold and millimeters (parentheses) 

11-8 

7L 
Notes 
Pons are ton-plated alloy 42 or equivalent 
Package material is alumona 
Pons ontended for onsertion in hole rows on 

.600 centers (15.24) 
They are purposely shipped "positive" 
misalignment to facilitate insertion 

Cavity size is .245 X .245 (6.22 X 6.22) 
Package weight IS 7.1 grams 
These dimensions include misalignment and 

glass over-run etc. 
ThiS dimenSion is measured from centerline to 

centerlone of pons 

7N 
Notes 
Pins are gold-plated kovar 
Base is alumina 
Lid is gold-plated kovar 
Pins are ontended for insertion in hole rows 

on .300" centers (7.62) 
Board-drilling dimensions should equal your 

practice for .020 (0.51) inch diameter pin 
Package weight is 1.3 grams 



Package Outlines 

24-Pin Ceramic Dual In-Line 
Side Brazed r 1.212 (30 785) • 

, 1.188(30175)--'-1 

f"- 1211109 8 76 5 4 3 2 1 

.025 (0635) 
590(14986) ~R 
.565 (14 351) 

L __ 131415161718192021222324 

[.500(12700)J ....Il.060 (1 524) j.610 (1;t5 494) 
.480(12192) .040 (1016) .590 (14 986) 

.095 (2 413) I - .500 (12 700) 
,06011524) .065 (1 651) r .480 (12192) 

SEATI~:0Ii01mmmm~ q* 
PLANE T 
----T--+ II .011 (0279) 

I .160 (4 064) .009 (0 229) ·f· - .110(2794) 

I I ~ __ Iii ~h ~.675J~~415)~ 
.125(3175) .110(2794) .045(1143) .020(0508) 

MIN .090 (2 286) .040 (1016) .016 (0 406) 
TYP TYP TYP 

a-Pin Metal Package 
Similar to JEDEC TO-3 

1-- .875 (22 225) DlA MAX 1 
.450 (11 43) .085 (216) 

-.------1 I .100(254) 

.250 (6 35) , ....l 

+-~I =:~I==~====~~=~~=~~~~===~:::=t==::lt ~~:~~NG 
.~~g l~ ~~~ ~ ~ ~ ~ 

.L.________ -II- .042 (1 07) DIA 8 PLACES 
.039 (0 99) TYP 

All dimenSions In Inches bold and millimeters (parentheses) 

. 188 (4 78) R MAX. 
2 PLACES 

11-9 

7R 
Notes 
Pms are nickel gold-plated kovar 

Cap IS kovar 

Base IS ceramic 
Cavity size IS 250 X 250 

Package weight IS 3 85 gram 

BG 
Notes 
PinS are gold-plated kovar 

7 pinS through. pin 4 connected to case 

Package weight IS 1 22 grams 

• 



Package Outlines 

4-Pin Molded Single Wing 

.405 (10 29) .265 (6 73) 

.365 (9 27) .235 (5 97) 

.150 (3 81) 

.100 (2 54) 

8Z 
Notes 
Pins are tin plated copper alloy 

II ;;;;==W==>===::::I..-l [ 060 (1 52) '---....l,---I...u ;:; T .045 (114) 

Mounting tab IS electrically Insulated from pinS 

Mounting tab IS tin plated copper alloy 

Board-drilling dimenSions should equal your 
.030 (0 76) 
.023 (0 58) 

.024 (0 61) 

.018 (046) 

: :~g ~~ ~~~ ==F=~fj'l-! *(,-~=-=!~",!=:...=-,=l)!_I~_;;;_;;;_;;;-;;;-~;;;-~;;;-;;;-;;;-;;;-~=+t-*L--. 
r .068(173) 

.038 (097) 

14-Pin Molded Dual In-Line 
In Accordance with JEDEC TO-116 

1-----.760 (19 30)----1 

I A A >740(1880)~ 1\ 1\ I 

~l:~ ::::::: ~~:'"'"'" 
I I '.060 (1 52) ---I I-- .040 (1 02) 

9A 
Notes 
PinS are solder dipped copper alloy 

PinS are Intended for insertion In hole rows 

on 300 (7 62) centers 

Units are purposely shipped With "positive" 

misalignment to faCilitate insertion 

SEATING 
PLANE 

[020 (0 51) 
MIN 

All dimensions In Inches bold and millimeters (parentheses) 

11-10 

practice for 033 (0 84) d,ameler pinS 

This package IS Intended to be mounted With 

the tab flush With the top of the P C board or 

heat sink A no 4 screw may be used to 

secure the package Thermal compound IS 

recommended 
Package matenal IS plastic 

Package weight IS 1 2 grams 

Board-drilling dimensions should equal your 

prachce for 020 (0 51) diameter pin 

Package material IS plastic 

Package weight IS a 9 grams 



16-Pin Molded Dual In-Line 

1 8 
.260 (6 60) 
.240 (610) 

.760 (19 30)-----1 

.740 (18 80) r"-I r'\ !l I 

~~9~~~"=T~~=T~~1~6~ 

~ 
.180 (4 57) hr-r-r-.-.-.-r-r-r---.r-r--r-r---.--.-r-1 

MAX 
SEATING 
PLANE 

98 
Notes 

.150 (3 81) 

.125 (318) 

Pms are solder dIpped copper alloy 
PIns are Intended for msertlon m hole rows 
on 300 (7 62) centers 

Unots are purposely shIpped with "poslllve" 
mIsalignment to facilitate mserllon 

Board-drilling dImensIons should equal your 
practIce for 020 (0 51) dIameter pIn 

Package material IS plastIc 
Package weIght IS 1 0 grams 

All dImensIons In mches bold and mIllimeters (parentheses) 

.030 (0 76) 
NOM 

11-11 

Package Outlines 



a-Pin Molded Dual In-Line 

f 
.260 (6 60) 
.240 (610) 

! 5 

060 (1 52) I 
.040(102) .... 

8 

.030 (0 76) R 
NOM 

/::::r,"""",..=r-,:;::r-.::l~130(330) 
SEATING .110 (2 79) 

PLANE t ===-.-1-50-(3-8-1-) f---"Y, f .020 (0 51) 

.125 (318) MIN 

3-Pin Molded Package 
Similar to JEDEC TO-92 

T 
.190 (4 83) 
.170 (4 32) 

SEATING 
PLANE 

.055 (140) 

.045 (114) 

I..-. 195 (4 95)-i 
I .175 (4 45) I 

/ 
I 
\ 

, , 
I 

-~, 

.105 (2 67) --4----~ 

.095 (2 41) 

.050 (127) 

.025 (0 64) 

I-' 185 (4 70)-1 
I .155 (3 94) I .019 (0 48) 

-,-----r-----;. ---.i.015 (0 38) 

-+ 

.105 (2 67) 

.080 (2 03) 

LEAD NO.3 

LEAD NO.2 

LEAD NO. 1 

All dimenSions In Inches bold and millimeters (parentheses) 

Package Outlines 

L.375 (9 53)_1 
I NOM I 

11-12 

9T 
Notes 
PinS are solder dipped copper alloy 
PinS are Intended for insertion In hole rows 

on 300 (7 62) centers 
Units are purposely shipped With "positive" 
misalignment to facilitate insertion 

Board-dniling dimenSions shOlJld equal your 
practice for 020 (0 51) diameter pin 

Package matenal IS plastic 
Package weight IS 0.6 gram 

EI 
Notes 
PinS are solder dipped copper alloy 
Pin no 2 connected to die pad 
Package matenalls plastic 
Package weight IS 0 19 gram 

• Similar to JEDEC TO-92 except for pin 
dimenSions 



16-Pin Ceramic Dual In-Line 

1 __ ----.808 (20 532) _____ 1 
.792 (20 117) 

L·510 (12 954) I 
1_ .490(12446)- .100(2540) 

: c:~:]: ~~ 
.166 (4 216) .094 (2 388) 

""1"':£ "!."'! ~~:::';:;~~=;:~::;;:;;;::=;"",.0:f3;~~~~NG 

.125(3175) ~I ~I:,,(O .. , 
MIN .110 (2 794) 

.090 (2 286) ~ ~.016 (0 406) 
TYP & NONACCUM .065 (1 651) 

.045 (1.143) 

2-Pin Metal Package 
Similar to JEDEC TO-39 

t·370 (940) 
.350 (8 89)­

DIA 

I_:~~~ ~~ g~~ .1 
DIA I 

.034 (0 864) --,-t-

.017 (0432) .185 (4 70) 
+ .165 (419) 

=:::t == t::;::::::;;::::::;:~ --+' -SEATING PLANE 

3 PINS_ 
0.19 (0 48) n 
0.16(041) U 

DIA 

.565 (14.35) 

.500 (12 70) O __ t<--
1+-----+-.200 (5 08) 

T.P. 

GLASS 

All dimenSIons m inches bold and millimeters (parentheses) 

11-13 

Package Outlines 

.310 (7 874) 

.290 (7 366) 

.283 (7 188) 

1.277 (7 036)'1 

L-...J 

.012 (0 305~ ..... 

.010 (0 254) 

\ •. 310 (7 874) ,I 
.290 (7 366) 

--

FB 
Notes 
Pms are nIckel alloy 42 or kovar 
Base IS alumma 
Cap IS alumma 
Pms are mtended for msertion in hole rows 

on .300" centers 
Board drilling dimenSIons should equal your 
practice for .020" dIameter lead 

Pm finIshes avallable-tlO or gold plate 
Cavity size is .220 X 280 

Fe 
Notes 
PIOS are gold plated kovar 
Pins 1 and 2 are electrically isolated 

WIth glass 
Pm no 3 connected to case 
Eyelet is gold plated kovar 
Can IS grade A nickel 
Package weight is 1.23 grams 

• SImilar to JEDEC TO-39 except for 
can height • 



18·Pin Ceramic DIP 
Side-Brazed G '910(23114) 

.890 (22.606) 

.434(11.024) I- .428 (10.8712)-1 

Package Outlines 

.155 (3 937) .090 (2 286) 

.110 (2 794) .070 (1.778) .045 (1.143) 

-t---:=t=F====================::L-----. .025 (0 635) 

~ SEATING 
PLANE 

.160 (4.064) 

.140 (3 556) 

FD 
Notes 
Pons are nickel alloy 42 or kovar 
Base IS alumona 
Cap IS alumona 
Pons are ontended for onsertion on hole rows on 
.300" centers 

Board dnillng dimenSIons should equal your 
practIce for .020" dIameter lead 

Pon fonlshes avaIlable-tin or gold plate 
Cavity sIze IS 220 X 280 

All dImenSIons In Inches bold end mllhmeters (parentheses) 

.012 (0.305) ~ ~ t 

.009 (0.229)_ ...... 
TYP I 

~ ~ .054 (1372) 1-.310 (7 874!_ 
TYP .290 (7 366) 

.020 (0 508) TYP 

.016 (0 406) 

11·14 



Package Outlines 

16-Pin Ceramic Dual In-Line 

.025 R (0 635) 
NOM 

~
---------------.. .040 (1 016) 

.20~~5X 080) .O~O (0 5~:~ TING 

..J..... PLANE 

.150 (3 810) I I t 

.125 (3 1~:)10 (2 794) , ~ .020 (0 508) 

.090 (2 286) .., ~016 (0 406) 

.045 (1 143) 

.015 (0 381) 

FW 
Notes 
PinS are tin·plated alloy 42 
PinS are Intended for Insertion In hole rows 

on 300" centers 

They are purposely shipped with "positive" 
misalignment to facIlitate insertion 

Board·drilling dimenSions should equal your 
practice for .020 Inch diameter Pin 

Hermetically sealed alumina package 

Package weight is 2 2 grams 
'The 037 - .027 (0 940-0 686) dimension 

does not apply to the corner pinS 

All dimenSions in Inches bold and millimeters (parentheses) 

11·15 

.320 (8 128) 

.290 (7 366) 

~ .375 (9 525)~ 1- NOM 
15' ./ 
0' 

• 



3-Pin Molded Package 
Similar to JEDEC TO-220 

Package Outlines 

_ 610(1549)~t 540(1372)_ 
580(1473) .500(1270) 

120 (3 05) I 250 (6 35) I 
100 (254) - 200 (5 08) • • 

--t..------- 110 (2 79) 

I t ~~~.090~(2 29j) :iii: 415(1054) 320(813) 1.210(533) 

395 «( 03) 300 r 62) 0 190 (4 83) 

145 (3 68) DIA 
141 (358) 

, .235 (5 97) 

060 (1 52) 
045 (1 14) 

1

265 (6 73) 

~~~ ~: ;~-~-'-----f----+!I - )'"=====:=J=*'=" 115 (2 92) 

___ --L ___ .- b:4c::::J.~ ___ ..J _____ ~::::~ _ __._iL .085 (2 16) 

SEATING 
PLANE 

GH 
Notes 

.055 (140) 
045 (1 14) 

Pins are solder dipped over nickel plated 

copper alloy 

Pin 2 IS electncal contact with the 

mounling tab 

Mounting tab IS nickel plated copper alloy 

Package matenal IS plastic 

Package weight IS 2.0 grams 

030 (0 76) 
013 (0 33) 

t 
-....--~ 

t .....J 1_ .040 (102) .. -I .025 (0 64) 

SECTION x-x 

All dimenSions In Inches bold and millimeters (parentheses) 

11-16 



4-Pin Metal Package 
Similar to JEDEC TO-3 

.325 (8 26) 

.275 (6 98) 

.835 (2121) r­

.805 (20 45) 
OIA 

.125 (318) 

~:::g~~~)~ 

-.I: 105 (2 67) 

::::=I4:I==::;;=:;;:=='~' C' TSEATING PLANE 

2-Pin Metal Package 
Similar to JEDEC TO-3 

II .043 (1 09) OIA 
---i I-- .038 (0 97) 

1--___ -1-_.675 (17 14) 
.655 (16 64) 

PIN 2 

2 HOLES 
.161 (409) 
.151 (384) 

.180 (4 57) R 

.150 (381) 

'---.--',,---- 525 (13 34) R 
.480 (12 19) 

.293 (7 44) 1_.770 (19 56)_1 
) MAX OIA .'" r ~ rr+-r.L..------',-+,,~:{ 70) 

t SEATING PLANE f 
.400 (10 16) MIN 

~ 

PIN 2 

161 (409) OIA 
.151 (384) 
2 PLACES 

.188 (4 78) MAX 
2 PLACES 

All dimensions m mches bold and millimeters (parentheses) 

11·17 

Package Outlines 

GK 
Notes 
Base IS nickel plated alummum 
Can IS alummum 
Pms are gold plated over nickel plated 
alloy 52 

All pms electrically isolated from case 
with glass 

Package weight IS 7 4 grams 
• Similar to JEDEC TO·3 except for number 

of pms 

GN 
Notes 
Pms 1 and 2 electrically Isolated from case 
Case IS third electrical connections 



2-Pin Metal Package 
In Accordance with JEDEC TO-3 

.295 (7 49) r·780 (19.81)1 

.265 (6 73) .7600(IAI930) 

_~ .057(1.45) 
.037 (094) 

SEATlN~ PL .... A-NE----O"'-+..,.....,=* 

.450 (1143) 

.400 (10 16) 

t 

.161 (409) OIA 

.151 (384) 
2 HOLES 

.180 (4.57) R 

.150 (3.81) 
2 PLACES 

.525 (13 34) R 

.480 (12 19) 

4-Pin Metal Package 
Similar to JEDEC TO-3 

_I .770 (19 56) f..­
MAX I ~

~;~~g~~g;-

.293 (7 44) r 1 I 

.273 (693) + SEATING 

.421 (10 69)! Ii I i ~ ~ : i i ITa6:~;;0~ 
MIN _ MAX 

PIN 1 

.470 (1194) 
DIA PIN 
CIRCLE 

_II .041 (1 04) OIA 
I-- .037 ( 940) 

__ 1.197 (30 40)_ 
1 177 (29 90) 

1_---""·675(1714) 
.655 (16 64) 

525(1334) 
MAX 

PIN 2 

2 HOLES 
161 (409) 

.151 (384) 

177(45)R 
2 PLACES 

PIN 3 

All dimenSions In Inches boid ana millimeterS (parenthesesi 

11-18 

Package Outlines 

HJ 
Notes 
Base IS nickel plated steel 

Can IS nickel plated steel 
Pins are solder dipped over nickel plated 
alloy 52 

Pins 1 and 2 electrically isolated from case 
with glass 

Case is third electrical connection 
Package weight IS 9 2 grams 

JA 
Notes 
PinS are solder dipped alloy 52 

All pinS electrically Isolated from case 



I=AIRCHIL.D 

A Schlumberger Company 

I Fairchild Sales Offices 
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FAIRCHILD 

A Schlumberger Company 

Alabama 
Huntsville Office 
500 Wynn Drive, SUite 511 
Huntsville, Alabama 35805 
Tel 205-837-8960 

Arizona 
Phoenix Office 
2255 West Northern Road, SUite Bl12 
Phoenix, Arizona 85021 
Tel 602-864-1000 TWX 910-951-1544 

California 
Los Angeles Office' 
Crocker Bank Bldg 
15760 Ventura Blvd, SUite 1027 
Encino, California 91436 
Tel 213-990-9800 TWX 910-495-1776 

San Diego Office' 
7867 Convoy Court, SUite 312 
San Diego, California 92111 
Tel 714-279-7961 TWX 910-335-1512 

Santa Ana Office' 
1570 Brookhollow Drive, SUite 206 
Santa Ana, California 92705 
Tel 714-557-7350 TWX 910-595-1109 

Santa Clara Office' 
3333 Bowers Avenue, SUite 299 
Santa Clara, California 95051 
Tel 408-987-9530 TWX 910-338-0241 

Colorado 
Denver Office 
7200 East Hampden Avenue, SUite 206 
Denver, Colorado 80224 
Tel 303-758-7924 

Connecticut 
Danbury Office 
57 North Street, #206 
Danbury, Connecticut 06810 
Tel 203-744-4010 

Florida 
Ft Lauderdale Office 
Executive Plaza, SUIte 112 
1001 Northwest 62nd Street 
Ft Lauderdale, Florida 33309 
Tel 305-771-0320 TWX 510-955-4098 

Orlando Office-
Crane's Roost Office Park 
399 Whooping Loop 
Altamonte Springs, Flonda 32701 
Tel 305-834-7000 TWX 810-850-0152 

Georgia 
Atlanta Sales Office 
Interchange Park, Bldg 
4183 N E Expressway 
Atlanta, Georgia 30340 
Tel 404-939-7683 

illinois 
Itasca Office 
500 Park Blvd, SUite 575 
Itasca, IllinOIS 60143 
Tel 312-773-3300 

'Field Application Engineer 

Sales 
Offices 

Indiana 
Ft Wayne Office 
2118 Inwood Drive, SUite 111 
Ft Wayne, Indiana 46815 
Tel 219-483-6453 TWX 810-332-1507 

Indianapolis OffIce 
7202 N Shadeland, Room 205 
Castle POint 
Indianapolis, Indiana 46250 
Tel 317-849-5412 TWX 810-260- t 793 

Kansas 
Kansas City Office 
8600 West 110th Street, SUite 209 
Overland Park, Kansas 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 
Framingham Office 
5 Speen Street 
Framingham, Massachusetts 01701 
Tel 617-872-4900 TWX 710-380-0599 

Michigan 
Detroit Offlce* 
21999 Farmington Road 
Farmington Hills, Michigan 48024 
Tel 313-478-7400 TWX 810-242-2973 

Minnesota 
Minneapolis Office' 
4570 West 77th Street, Room 356 
Minneapolis, Minnesota 55435 
Tel 612-835-3322 TWX 910-576-2944 

New Jersey 
New Jersey Office 
Vreeland Plaza 
41 Vreeland Avenue 
Totowa, New Jersey 07511 
Tel 201-256-9006 

New Mexico 
Albuquerque Office 
North Budding 
2900 LouIsiana N E South G2 
Albuquerque, New MexICO 87110 
Tel 505-884-5601 TWX 910-379-6435 

New York 
Fairport Office 
815 Ayrault Road 
Fairport, New York 14450 
Tel 716-223-7700 

MelVille Office 
275 Broadhollow Road, SUite 219 
MelVille, New York 11747 
Tel 516-293-2900 TWX 510-224-6480 

Poughkeepsie Office 
19 DavIs Avenue 
Poughkeepsie, New York 12603 
Tel 914-473-5730 TWX 510-248-0030 
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United States and 
Canada 

North Carolina 
Raleigh Office 
1100 Navaho Drive. SUite 112 
Raleigh, North Carolina 27609 
Tel 919-876-9643 

Ohio 
Dayton Office 
5045 North Main Street, SUite 105 
Dayton, OhiO 45414 
Tel 513-278-8278 TWX 810-459-1803 

Oklahoma 
Tulsa Office 
9810 East 42nd Street, SUite 127 
Tulsa, Oklahoma 74145 
Tel 918-627-1591 

Oregon 
Portland Office 
8285 S W Nimbus Avenue. SUite 138 
Beaverton, Oregon 97005 
Tel 503-641-7871 TWX 910-467-7842 

Pennsylvania 
Philadelphia Office' 
2500 Office Center 
2500 Maryland Road 
Willow Grove, Pennsylvania 19090 
Tel 215-657-2711 

Tennessee 
Knoxville Office 
Executive Square II 
9051 Executive Park Drive. SUite 502 
Knoxville. Tennessee 37923 
Tel 615,691-4011 

Texas 
Austin Office 
9027 North Gate Blvd, SUite 124 
Austin. Texas 78758 
Tel 512-837-8931 

Dallas Office 
1702 North Collins Street, SUite 101 
Richardson. Texas 75081 
Tel 214-234-3391 TWX 910-867-4757 

Houston Office 
9896 Blssonnet-2 .. SUite 470 
Houston, Texas 77036 
Tel 713-771-3547 TWX 910-881-8278 

Canada 
Toronto Regional Office 
2375 Steeles Avenue West, SUite 203 
Downsvlew, Ontario M3J 3A8. Canada 
Tel 416-665-5903 TWX 610-491-1283 
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A Schlumberger Company 

Australia 
Fairchild Australia Pty Ltd 
Branch Office Third Floor 
F A I Insurance BUilding 
619 Pacific Highway 
St Leonards 2065 
New South Wales, Australia 
Tel ,02,-439-5911 
Telex AA20053 

Austria and Eastern Europe 
Fairchild Electronics 
A-1010 W,en 
Schwedenplatz 2 
Tel 0222 635821 Telex 75096 

Benelux 
Fairchild Semiconductor 
Ruysdaelbaan 35 
5613 Dx Eindhoven 
The Netherlands 
Tel 00-31-40-446909 Telex 00-1451024 

Brazil 
Fairchild Sernlconductores Uda 
Calxa Postal 30407 
Rua Alagoas, 663 
01242 Sao Paulo, Brazil 
Tel 66-9092 Telex 011-23831 
Cable FAIRLEC 

France 
Fairchild Camera & Instrument S A 
121, Avenue d'italle 
75013 Pans, France 
Tel 331-584-55 66 
Telex 0042 200614 or 260937 

Germany 
Fairchild Camera and Instrument GmBH 
Dalmlerstrasse 15 
8046 Garchlng Hochbruck 
Munich, Germany 
Tel ,089,320031 Telex 524831 fair d 

Fairchild Camera and Instrument GmBH 
Oeltzenstrasse 15 
3000 Hannover 
W Germany 
Tel 0511 17844 Telex 0922922 

Fairchild Camera and Instrument GmBH 
Poststrasse 37 
7251 Leonberg 
W Germany 
Tel 0715241026 Telex 07245711 

Sales 
Offices 

Hong Kong 
Fairchild Semiconductor I HK I Ltd 
135 HOI Bun Road 
Kwun Tong 
Kowloon, Hong Kong 
Tel 3-440233 and 3-890271 
Telex HKG-531 

Italy 
Fairchild Semlconductton, SPA 
Via Flamem8 Veechla 653 
00191 Roma, Italy 
Tel 06 327 4006 Telex 63046 I FAI R ROM, 

Fairchild Semlconducttorl SPA 
Vlale Corsica 7 
20133 Milano, Italy 
Tel 296001-5 Telex 843-330522 

Japan 
Fairchild Japan Corporation 
Pol a Bldg 
1-15-21, Shlbuva 
Shlbuya-Ku, Tokyo 150, Japan 
Tel 034008351 Telex 242173 

Fairchild Japan Corporation 
Yotsubashl Chua Bldg 
1-4-26, Shlnmachl 
NIShl-Ku, Osaka 550, Japan 
Tel 06-541-6138/9 

Korea 
Fairchild Semlkor Ltd 
K2 219-6 Gar! Bong Dong 
Young Dung Po-Ku 
Seoul 150-06, Korea 
Tel 85-0067 Telex FAIRKOR 22705 

I mailing address', 
Central POBox 2806 

Mexico 
Fairchild Mexlcana SA 
Blvd Adolofo Lopez Mateos No 163 
MexIco 19, D F 
Tel 905-563-5411 Telex 017-71-038 
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International 

Scandinavia 
Fairchild Semiconductor AB 
Svartengsgatan 6 
S-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 FAIRSIN-RS 21376 

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

United Kingdom 
Fairchild Camera and Instrument Ltd 
Semiconductor DIvISion 
230 High Street 
Potters Bar 
Hertfordshlre EN6 5BU 
England 
Tel 070751111 Telex 262835 

Fairchild Semiconductor Ltd 
17 Victoria Street 
Cralgshlll 
LIvingston 
West Lothian, Scotland - EH54 5BG 
Tel LIvingston 050632891 Telex 72629 

GEC-Falrchlld Ltd 
Chester High Road 
Neston 
South Wlrral L643UE 
Cheshire, England 
Tel 051-336-3975 Telex 629701 




