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SPECIAL PURPOSE OPERATIONAL AMPLIFIERS 

PARAMETER** 

Offset Voltage (Max) 

Offset Current (Max) 

Bias Current (Max) 

CMRR (Min) 

PSRR (Min) 

Open Loop Gain (Min) 

Bandwidth (Typ) 

Slew Rate (Typ) 

Output Current (Min) 

Min Supply Voltage 

Max Supply Voltage 

Supply Current (Max) 

Compensation Components 

Output Current limit 

Package Types 

100mA 

BOOSTER 

LHOO02t 

30 

10 x 103 

10 x 103 

0.95 t 

50 

100 

±100 

±5 

±22 

10 

0 

Ext 

TO-5 

HIGH OUTPUT CURRENT 

MEDIUM 

CURRENT 

LH0020 

2.5 

50 

250 

90 

90 

100 

±100 

±5 

±22 

4.5 

Int 

TO-S 

200mA 

OPAMP 

LH0041 

3 

100 

300 

70 

80 

100 

3 

±200 

±5 

±lS 

3.5 

Int/Ext 

TO-S 

1 Amp 

SERVO DR. 

LH0021 

3 

100 

300 

70 

80 

100 

3 

±1000 

±5 

±lS 

3.5 

Int/Ext 

TO-3 

·Specified for Vs = ±15V and T A = 25°C. See data sheet for detailed specifications. 

tVoltage follower closed loop gain 

M ilitarySpecial Purpose/Sample & Hold Operational Amplifiers 

LOW POWER 

O.5mW 

LH0001 

20 

100 

70 

70 

25 

0.25 

±5 

±5 

±20 

0.12 

2 

Ext 

TO-5 

O.5mW 

LHOOO1A 

2 

20 

100 

70 

70 

25 

0.25 

±5 

±5 

±20 

0.12 

2 

Ext 

TO-5, DIP, 
FP 

HIGH 

VOLTAGE 

+60V PEAK 

LHOOO4 

20 

100 

70 

70 

30 

0.25 

±15 

±5 

±45 

0.15 

2 

Ext 

TO-5 

UNITS 

mV 

nA 

nA 

dB 

dB 

V/mV 

MHz 

V/}.IS 

mA 

V 

V 

mA 

SAMPLE AND HOLD AMPLIFIERS 

PARAMETER** 

Drift Rate - ±5V (Typ) 

Drift Rate - ±20V (Max) 

Acquisition Time - 5V (Typ) 

Acquisition Time - 20V (Max) 

Aperature Time (Typ) 

Sample Accuracy (Max) 

Analog Range (Min) 

Control Logic Level (Max) 

Offset Error (Max) 

Power Supplies Req. 

Simple Offset Null 

Package Type 

PRECISION 

LHOO23 

0.5 

20 

30 

100 

150 

0.01 

±10 

TTL 

±20 

±15 

Yes 

TO-S 

HIGH 

SPEED 

LH0043 

10 

25 

4 

15 

20 

0.1 

±10 

TTL 

±40 

±15 

Yes 

TO-S 

UNITS 

mV/s 

mV/s 

}.IS 

}.IS 

ns 

% 

V 

mV 

V 















TEMPERATURE SUPPLY 
MAXIMUM MAXIMUM MAXIMUM RESPONSE 

DEVICE NO. RANGE 
DTL/TTL 

VOLTAGE 
INPUT INPUT OFFSET INPUT OFFSET TIME VOLTAGE 

COMMENTS 
(Note 1) 

FANOUT 
(typ) 

BIAS CURRENT CURRENT VOLTAGE (typ) GAIN 
(+2SoC) (+2S0C) (+2S0C) (Note 2) (typ) 

LM106 Military 10 V+ = +12V 20JJ,A 3JJ,A 2.0 mV 40 ns (max) 40k Single comparator with strobe, high -LM206 Industrial 10 V =-3V 20JJ,A 3JJ,A 2.0mV 40 ns (max) 40k speed and sensitivity, large fanout. 
LM306 Commerical 10 to -12V 25JJ,A 5JJ,A 5.0mV 40 ns (max) 40k 

LMlll Military 5 ±15V 0.1 JJ,A 0.04JJ,A 0.7 mV 200 ns 200k Single, with strobe, will work from 
LM211 Industrial 5 to+5V 0.1 JJ,A O.04JJ,A 0.7mV 200 ns 200k single supply, low bias current. 
LM311 CQmmerical 5 and GND 0.25JJ,A 0.06JJ,A 2.0mV 200 ns 200k 

LM160 Military 2 ±4.5V 10 JJ,A 2 JJ,A* 2.0 mV* 16 ns 3k Very high speed, outputs compatible 
LM260 Industrial 2 to 10 JJ,A 2 JJ,A* 2.0 mV* 16 ns 3k with DTLfTTL logic levels. 
LM360 Commerical 2 ±6.5V 15 JJ,A 4 JJ,A* 4.0 mV* 16 ns 3k 

LM161 Military 2 ±5V to 10 JJ,A 2 JJ,A* 2.0 mV* 16 ns 3k Very high speed, with individual 
LM261 Industrial 2 ±15Vand 10JJ,A 2 JJ,A* 2.0 mV* 16 ns 3k strobes, DTL/TTL compatible 
LM361 Commerical 2 +5V 15 JJ,A 4JJ,A* 4.0 mV* 16 ns 3k 

LM162 Military 2 +4.5V to 10JJ,A 2JJ,A* 2.0 mV* 12 ns 800 Very high speed differential, single 
LM262 Industrial 2 +15Vand 10 JJ,A 2 JJ,A* 2.0 mV* 12 ns 800 strobe,output compatible with Series 
LM362 Commerical 2 -5.2V to -15V 15 JJ,A 4JJ,A* 4.0 mV* 12 ns 800 10,000 ECL 

LM710 Military V+ = +12V 20JJ,A 3JJ,A 2.0mV 40 ns 1750 Single, differential in, single output. 
LM710C Commerical V - =-6V 25JJ,A 5JJ,A 5.0mV 40 ns 1500 

LM711 Military V+ = +12V 75JJ,A 10JJ,A 3.5mV 40 ns 1500 Dual differential, common output, 
LM711C Commercial V- = -6V looJJ,A 15 JJ,A 5.0mV 40 ns 1500 individual strobes. 

LM1514 Military V+ = +14V 20JJ,A 3JJ,A 3.0mV 30 ns 1250 Dual LM710 with separate strobes, 
LM1414 Commerical V- = -7V 25JJ,A 5pA 4.0mV 30 ns 1000 individual outputs. 

Note 1: Temperature Ranges 
Military = -55°C to +125°C 
Industrjal _25° C to +85° C 
Commerical O°C to +70°C 

Note 2: Response time is specified for 100 mV step input with 5 mV overdrive. 

*Typical 

co 
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DATA COMMUNICATION CIRCUITS 

LINE DRIVERS 
DEVICE NO. 

LM1488/LM1588 

DM7830/DM8830 

DM7831/DM8831 

DM7832/DM8832 

DM7831/DM8831 

LINE RECEIVERS 
DEVICE NO. 

LM1489A/LM1589A (quad) 
or DM7822/DM8822 (dual) 

DM7820A/ DM8820A 

DM7820A/DM8820A 

DM7820A/DM8820A 

DM7837/DM8837 (hex) 
or DM7836/DM8836 (quad) 

TRANSCEIVER 
DEVICE NO. 

DM7838/DM8838 

DM7839/DM8839 

DM7833/DM8833 

DM7834/DM8834 

DM7835/DM8835 

DESCRIPTION 

Communication to EIA standard RS 232C. 

Dual differential line driver and receiver. 

Dual differential line driver and receiver. 

Dual differential line driver and receiver. 

Quad single-ended line driver and hex receiver, 
or a quad 2 input NOR receiver. 

DESCRIPTION 

Quad open collector transceiver. 

Quad TRI-STATETM transceiver. Four trans­
mitters all disabled by control NOR gate. 

Quad TRI-STATE transceiver. One control 
disables all transmitters; one control disables 
all receiver outputs. 

Quad TRI-STATE transceiver. Controls same 
as DM7839 but driver and receiver are invert­
ing. 

Quad TRI-STATE transceiver. Controls same 
as DM7833 but driver and receiver are invert­
ing. 

POWER SUPPLY 

±12V 
LM1489A & DM7822 
+5Vonly. 

+5V 

+5V 

+5V 

+5V 

POWE R SUPPLY 

+5V 

+5V 

+5V 

+5V 

+5V 

Interface Devices 

COMMENTS 

Twisted pair single ended. Unidirectional 

True differential. ±15 volt common mode re­
jection. Unidirectional. Use of internal receiver 
termination recommended up to 100 feet. 

True differential, bidirectional. Driver includes 
. upper and lower level clamps to combat tran­

sients. Use of internal receiver termination 
optional. 

As above, but without upper .Ievel clamping, 
so party line buses may be used, even with 
some peripherals powered down. 

If used unidirectionally, receiver should be 
terminated. In party line .applications disabled 
driver clamps line. Receiver input current is 
15 J.l.A typical, has no hysteresis. 

COMMENTS 

Receiver has typical 15 J.l.A input current one­
volt hysteresis. Driver will. pull down double 
terminated 1200 line. 

Drivers have 10.4 mA forward drive at 2.4V, 
sink 32 mA at 0.4 volts. Receivers have 1 volt 
hysteresis, input current is 15 J.l.A typical. Dis­
abled driver clamps undershoots. A transceiver 
on the bus may be powered down without 
affecting bus logic levels. 













Linear Cross Reference 
0> SIGNETICS NATIONAL NATIONAL SIGNETICS NATIONAL NATIONAL SIGNETICS NATIONAL NATIONAL 

DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL DEVICE PIN-FOR-PIN FUNCTIONAL 

NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT NUMBER EQUIVALENT EQUIVALENT 

N5201A LM301AD NE501A LM733CN S5556L LM107H 
N5307T LM307H NE501G LM733CH S555ST LM155SH 
N5308T LM308H NE501K LM733CH S5596K LM1596H 
N53AH LM301AH NE510A LM371H S5709T LM709H 
N53MV LM301AN NE510J LM371H S5710T LM710H 
N53AST LM308AH NE515A LM733CN S5711K LM711H 
N5556V LM307N NE515G LM733CH S5711T LM711H 
N555SF LM145SN NE515t< LM733CH S5723L LM723H 
N5558T LM145SH NE51SA LM306H S5733F LM733D 
N5596K LM1496H NE51SG LM306H S5733K LM733H 
N5596K LM1496N NE51SK LM306H S5740T LM740H 
N5709A LM709CN NE526A LM306H S5741T LM741H 
N5709T LM709CH NE526G LM306H S5747K LM747H 
N5709V LM709CN NE526K LM306H S574ST LM74SH 
N5710A LM710CN NE531G LM31SH SE501G LM733H 
N5710T LM710CH NE531T LM31SH SE501K LM733H 
N5711A LM711CN NE531V LM31SH SE510A LM171H 
N5711K LM711CH NE533G LM4250CH SE510J LM171H 
N5723A LM723CN NE533T LM4250CH SE515G LM733H 
N5723L LM723CH NE533V LM4250CH SE515K LM733H 
N5733A LM733CN NE536T LM316H SE51SA LM106H 
N5733K LM733CH NE537G LM30SH SE51SG LM106H 
N5740T LH740CH NE537T LM30SH SE51SK LM106H 
N5741A LM741CN-14 NE540L LHOO21CK SE526A LM106H 
N574H LM741CH NE550A LM723CH SE526G LM106H 
N5741V LM741CN NE550L LM723CH SE526K LM106H 
N5747A LM747CN NE565A LM565CN SE531G LM11SH 
N5747F LM747CD NE565B LM565CH SE533G LM4250CH 
N5747K LM747CH NE566T LM566CH SE533T LM4250H 
N574SA LM74SCH NE566V LM566CN SE537G LM10SH 
N5748T LM748CH NE567T LM567CH SE537T LM10SH 
N574SV LM74SCN NE567V LM567CN SE540L LHOO21K 
N7520B LM7520N PA239A LM3S1 N SE550L LM723H 
N7521B LM7521N S5101T LM101H SE565K LM565H 
N7522B LM7522N S5107T LM107H SE566T LM566H 
N7523B LM7523N S510ST LM10SH SE567T LM567H 
N7524B LM7524N S51A1T LM101AH SU536G LM216H 
N7525B LM7525N S51AST LM10SAH SU536T LM216H 







































absolute maximum ratings 

Input Voltage 
Power Dissipation 
Operating Junction Temperature Range 
Storage Temperature Range 

35V 

Internally Limited 
-55°C to 150°C 

-65°C to 150°C 

Lead Temperature (Soldering, 10 sec) 

desi.gn characteristics (Note 1) 

PARAMETER 

Output Voltage 

Line Regulation 

Load Regulation 

LM109H 

LM109K 

Output Voltage 

Quiescent Current 

Quiescent Current Change 

Output Noise Voltage 

• Long Term Stability 

Thermal Resistance 

Junction to Case (Note 2) 

LM109H 

LM109K 

CONDITIONS 

Tj = 25°C 

7V S V 1N S 25V 

T j = 25°C 

5 mA S lOUT S 0.5A 

5 mAS lOUTS 1.5A 

7VSV 1N S25V 

5 mA S lOUT S Imax 

P < Pmax 

7V S V 1N S 25V 

7V S V 1N S 25V 

5 mA S lOUT S Imax 

TA = 25°C 

10Hz < f < 100 kHz 

300°C 

.MIN 

4.7 

4.6 

TYP 

5.05 

4 

20 

50 

5.2 

40 

15 

3 

Note 1: Unless otherwise specified, these specifications apply for -55°C STj S 150°C (-25°C STj 
S 150°C for the LM 209), V IN = 10V and lOUT = 0.1 A for the TO·5 package or J OUT = 0.5A for the 
TO·3 package. For the TO·5 package, I max = 0.2A and Pmax = 2.0W. For the TO·3 package, 
Imax = 1.0A and Pmax = 20W. 

Note 2: Without a heat sink, the thermal resistance of the TO·5 package is about 150oC/W, while that 
of the TO·3 package is approximately 35°C/W. With a heat sink, the effective thermal resistance can 
only approach the values specified, depending on the efficiency of the sink. 

MAX 

5.3 

50 

50 

100 

5.4 

10 

0.5 

0.8 

10 

UNITS 

V 

mV 

mV 

mV 

V 

mA 

mA 

mA 

IlV 

mV 

°C/w 

°C/W 

35 

r-
s: ..... 
o 
CD 
........... 

r-
s: 
N 
o 
CD 

IJ 
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LM113 reference diode 

general description 

The LM 113 is a temperature-compensated, low­
voltage reference diode. It features extremely-tight 
regulation over a wide range of operating currents 
in addition to an unusually·low breakdown voltage 
and good temperature stability. 

The diode is synthesized using transistors and resis­
tors in a monolithic integrated circuit. As such, it 
has the same low noise and long term stabil ity as 
modern IC op amps. Further, output voltage of 
the reference depends only on highly-predictable 
properties of components in the IC; so it can be 
manufactured and supplied to tight tolerances. 
Outstanding features include: 

• Low breakdown voltage: 1.220V 

Voltage Regulators 

• Dynamic impedance of 0.3D from 500 fJ.A to 
20mA 

• Temperature stability typically 1 % over -55°C 
to 125°C range 

• Tight tolerance: ±5% standard, ±2% and ±1 % 
on special order. 

The characteristics of this reference recommend it 
for use in bias-regulation circuitry, in low-voltage 
power supplies or in battery powered equipment. 
The fact that the breakdown voltage is equal to a 
physical property of silicon-the energy-band-gap 
voltage-makes it useful for many temperature­
compensation and temperature-measurement 
functions. 

schematic and connection diagrams 

R2 
200 

typical applications 
Level Detector for Photodiode 

_-------+---+- '5V 

Rl 
19K 

01 
LM113 

1.2V 

TTL 
OUTPUT 

NOTE: Pm 2 connected to case. 

TOP VIEW 

Order Number LM113H 
See Package 8 

Low Voltage Regulator 

01 
LM113 

1.2V 

R2 
620 

Q2 

2N2905 

.... W'\r-f-.....:...---..... _VOUT = 2V 

R3 
12.3K 

1% 
1% 

tSolidtantalum 



















absolute maximum ratings. 

Input Voltage 40V 
Input-Output Voltage Differential 40V 
Power Dissipation (Note 1) 400mW 
Operating Temperature Range O°C to 70°C 
Storage Temperature Range -65°C to +150°C 
Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note 2) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Input Voltage Range 9.0 40 V 

Output Voltage Range 5.0 37 V 

Output-I nput Voltage 3.0 30 V 

Differential 

Load Regulation 0::::;: 10 ::::;: 25 mA 

Rsc = on, T A = 25°C 0.2 % 

Rsc = on, T A = 70°C 0.5 % 

Rsc = on, TA = O°C 0.5 % 

Line Regulation T A = 25°C .03 %/V 

.1 %/V 

Ripple Rejection f= 120 Hz, TA = 25°C 0.1 %/V 

Standby Current Drain V 1N = 30V, TA = 25°C 2.5 mA D 
Reference Voltage 1.60 1.72 1.80 V 

Current Limit Sense Voltage .360 V 

Note 1: For operating at elevated temperatures, the device must be derated based 
on a laaoe maximum junction temperature and a thermal resistance of 187°e/W 
junction to ambient. 
Note 2: These specifications apply for an operating temperature between aOe 
and 70°. 
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absolute maximum ratings 

Supply Voltage 
Power Dissipation Ambient 

±22V 
600mW 

Input Voltage (Equal to Power Supply Voltage) 
Storage Temperature Range -65°C to +150°C 
Operating Temperature Range LH0002 -55°C to +125°C 

LH0002C 
Steady State Output Current 
Pulsed Output Current (50 ms On/l sec Off) 

electrical characteristics (Note 1) 

PARAMETERS CONDITIONS 

Voltage Gain Rs = 10 kn, R L = 1.0 kn 

V1N = 3.0 Vpp, f = 1.0 kHz 

T A = -55°C to 125°C 

AC Current Gain V1N = 1.0 Vrms 

f = 1.0 kHz 

I nput Impedance Rs = 200 kn, V 1N = 1.0 V rms, 

f = 1.0 kHz, RL = 1.0 kn 

Output Impedance V1N = 1.0 V rms , f = 1.0 kHz 

R L = 50n, Rs = 10 kn 

Output Voltage Swing RL = 1.0kn,f= 1.0kHz 

Output Voltage Swing Vs = ±15V, V 1N = ±10V, 

RL = lOOn, TA = 25°C 

DC Output Offset Voltage Rs = 300n, RL = 1.0 kn 

T A'= -55°C to 125°C 

DC Input Offset Current Rs = 10 kn, RL = 1.0 kn 

T A = -55°C to 125°C 

Harmonic Distortion V1N = 5.0 Vrms, f = 1.0 kHz 

Bandwidth V1N = 1.0 Vrms , RL = 50n, 
f = 1 MHz 

Positive Supply Current Rs = 10 kn, R L = 1 kn 

Negative Supply Current Rs = 10 kn, RL = 1 kn 

O°C to +85°C 
±100 mA 
±400 mA 

MIN 

.95 

180 

-

±10 

±9,5V 

-

-

-

30 

-

-

TYP 

.97 

40 

400 

6 

±11 

±10 

±6.0 

0.1 

50 

+6.0 

-6.0 

Note 1: Specification applies for T A = 25°C with +12V on Pins 1 and 2; -12V on Pins 6 and 7 for the 
metal can package and +12V on Pins 1 and 2; -12V on Pins 4 and 5 for the dual-in-line package unless 
otherwise specified. The parameter guarantees for LH0002C apply over the temperature range of OOC 
to +85°C, while parameters for the LH0002 are guaranteed over the temperature range -55°C 
to 125°C. 

MAX UNITS 

A/mA 

- kn 

10 
, 

n 

- V 

±30 mV 

±10 J1A 

- % 

- MHz 

+10.0 mA 

-10.0 mA 
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absolute maximum ratings 

Supply Voltage ±20V 
Power Dissipation (see Curve) 400mW 
Differential Input Voltage ±15V 
Input Voltage Equal to supply voltages 
Peak Load Current ±100 mA 
Storage Temperature Range -65°C to +150°C 
Operating Temperature Range -55°C to +125°C 
Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note 1) 

LHOOO5 LHOOO5A 

PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX 

Input Offset Voltage 
25°C Rs ::; 20 kn 5 10 1 3 
-55°C, 125°C Rs::; 20 kn 10 4 

Input Offset Current 
25°C to 125°C 10 20 2 5 
-55°C 25 75 10 25 

Input Bias Current 
25°C to 125°C 15 50 8 25 
-55°C 100 250 60 125 

Large Signal Voltage Gain 
-55°C to 25°C RL = 10K, R2= 3K, VOUT = ±5V 2 4 4 5.5 
125°C 1.5 3 3 5 

Output Voltage Swing 
-55°C to 125°C RL = 10 kn -10 +6 -10 +6 
25°C to 125°C RL = 100n -5 +5 -5 +5 
-55°C RL = lOOn -4 +4 -4 +4 

Input Resistance 
25°C 1 2 1 2 

Common Mode Rejection Ratio 
25°C V1N = ±4V, RS < 20 kn 55 60 60 66 

Power Supply Rejection Ratio 
25°C 55 60 60 66 

Supply Current (+) 
-55°C to 125°C 3 5 3 5 

Supply Current (-) 
-55°C to 125°C 2 4 2 4 

Average Temperature Coefficient 
of I nput Offset Voltage 

-55°C to 125°C Rs::; 20 kn 20 10 

Output Resistance 
25°C 70 70 

Note 1: These specifications apply .for pin 6 grounded, Vs = ±12V, with Resistor R1 = 200n in series 
with Capacitor C1 = 75 pF from pin 4 to ground, and C2 = 200 pF between pins 9 and 10 unless 
otherwise specified. 

72 

UNITS 

mV 
mV 

nA 
nA 

nA 
nA 

V/mV 
V/mV 

V 
V 
V 

Mn 

dB 

dB 

mA 

mA 

uvtc 

n 











absolute maximum ratings 
Supply Voltage ±22V 

Power Dissipation 1.5W 

Differential Input Voltage ±30V 

Input Voltage (Note 1) ±15V 
Output Short Circuit Duration Continuous 

Operating Temperature Range LH0020 -55°C to +125°C 
LH0020C O°C to 85°C 

Storage Temperature -65°C to +150°C 

Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics 

LHOO20 LHOO20C 

PARAMETER CONDITIONS 
TEMpoC MIN TYP MAX TEMpoC MIN TYP 

Input Offset Rs:-::;: 10k 25 1.0 2.5 25 1.0 

Vortage -55 to +125 2.0 4.0 o to 85 3.0 

Input Offset 25 10 50 25 30 

Current -55 to +125 100 o to 85 

Input Bias 25 60 250 25 200 

Current -55 to +125 500 o to 85 

Supply Current Vs =±15V 25 3.5 5.0 25 3.6 

Input Resistance 25 0.6 1.0 25 0.3 1.0 

Large Signal V 5 = ± 1 5 V, R L = 300n, V 0 = ± lOV 25 100 300 25 50 150 
Voltage Gain Vs = ±15V, RL = 300n, Vo = ±10V -55 to +125 50 o to 85 30 

Output Voltage Vs = ±15V, RL = 300n 25 14.2 14.5 25 14.0 14.2 
Swing -55 to +125 14.0 o to 85 13.5 

Output Short Vs = ±15V 25 100 130 25 25 120 
Circuit Current RL = on 

Input Voltage Vs = ±15V -55 to +125 ±12 o to 85 ±12 
Range 

Common Mode Rs:-::;: 10k -55 to +125 90 96 o to 85 90 96 
Rejection Ratio 

Power Supply Rs:-::;: 10k -55 to +125 90 96 a to 85 90 96 
Rejection Ratio 

Note 1: For supply voltages less than ± 15V, the absolute maximum input voltage is equal to the 
supply voltage. 

Note 2-: These specifications apply for ±5V .:s Vs .:s ±22V for the LH0020, ±5V .:s Vs .:s ± 18V for 
the LH0020C, pin 9 grounded, and a 5000 pF capacitor between pins 2 and 3, unless otherwise specified. 

MAX 

6.0 
7.5 

200 
300 

500 
800 

6.0 

140 

UNITS 

mV 
mV 

nA 
nA 

nA 
nA 

mA 

Mn 

V/mV 
V/mV 

V 
V 

mA 

V 
V 

dB 

dB 
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Operational Amplifiers 

LH0032/LH0032C ultra fast FET operational amplifier 

genera I description 
The LH0032/LH0032C is a high slew rate, high 
input impedance differential operational amplifier 
su itable for diverse appl ication in fast signal handl­
ing. The high allowable differential input voltage, 
ease of output clamping, and high output drive 
capability particularly suit it for comparator appli­
cations. It may be used in applications normally 
reserved for video amplifiers allowing the use of 
operational gain setting and frequency response 
shaping into the megahertz region. 

features 

• High slew rate 

• High bandwidth 

• High input impedance 

500 V l/1s 
70 MHz 

1012[2 

schematic and connection diagrams 

typical applications 

1 MHz Function Generator 

• Low input bias current 20 pA max 

• Offset null with single pot 

• Low input offset voltage 2 mV max 

• No compensation for gains above 50 

The LH0032's wide bandwidth, high input imped­
ance and high output capacity make it an ideal 
choice for applications such as summing amplifiers 
in high speed 0 to A's, buffers in data acquisition 
systems, and sample and hold circuits. Additional 
applications include high speed integrators and 
video amplifiers. The LH0032 is guaranteed over 
the temperature range -55°C to +125°C and the 
LH0032C is guaranteed from _25°C to +85°C. 

Metal Can Package 

OUTPUT 
COMPENSATION 

Order Number LH0032G or LH0032CG 

See Package 6 

DC to Video Log Amplifier 
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typical applications (con't) 

High Speed Sample and Hold 

;>';.;..' .... --0 OUTPUT 

200£2 
INPUT o--J\I'\/'v-..::.j 

LOGIC ·Usepolystyrene dtelectnc for minimum drift 

CONTROL ------..,.,------... ___ 

Current Mode Multiplexer 

applications information 

Power Supply Oecoupling 

The LH0032/LH0032C like most high speed cir­
cuits is sensitive to layout and stray capacitance. 
Power supplies should be by-passed as near to 
Pins 10 and 12 as practicable with low inductance 
capacitors such as 0.01 J.1F disc ceramics. Compen­
sation components should also be located close to 
the appropriate pins to minimize stray reactances. 

I nput Capacitance 

The input capacitance to the LH0032/LH0032C is 
typically 5 pF and thus may form a significant 
time constant with high value resistors. For opti­
mum performance, the input capacitance to the 
inverting input should be compensated by a small 
capacitor across the feedback resistor. The value 
is strongly dependent on layout and closed loop 
gain, but will typically be in the neighborhood of 
several picofarads. 

3-BpF 

,OK 

>-'-" .... _-0 OUTPUT 

In the non-inVerting configuration, it may be 
advantageous to bootstrap the case and/or a guard 
conductor to the inverting input. This serves both 
to divert leakage cu rrents away from the non­
inverting input and to reduce the effective input 
capacitance. A unity gain follower so treated will 
have an input capacitance under a picofarad. 

Heat Sinking 

While the LH0032/LH0032C is specified for opera­
tion without any explicit head sink, internal power 
dissipation does cause a significant temperature 
rise. Improved bias current performance can thus 
be obtained by limiting th is temperature rise with 
a small head sink such as the Thermalloy No. 2241 
or equivalent. The case of the device has no inter­
nal connection, so it may be electrically connected 
to the sink if this is advantageous. Be aware, how­
ever, that th is will affect the stray capacitances 
to all pins and may thus require adjustment of 
circuit compensation values. 
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Operational Amplifiers 

LH0062/LH0062C high speed FET op amp 

general description 

The LH0062/LH0062C is a high slew rate FET 
input operational amplifier with more than an 
order of magnitude improvement in slew rate and 
bandwidth over conventional FET IC op. amps. In 
add ition it features very closely matched input 
characteristics, very high input impedance, and 
ultra low input currents with no compromise in 
noise, common mode rejection ratio or open loop 
gain. The device is internally compensated and 
free of latch-up and unusual oscillation problems. 
The LH0062 may be simply offset nulled with 
negligible effect on offset drift or CMRR and 
provides for add itional external bandwidth shaping. 

The LH0062 is also available on special order 
with offset voltage internally laser nulled and ultra 
low (0.1 pAl offset current. 

schematic and connection diagrams * 

*Pin numbers shown for TO-5 package 

auxiliary circuits* 

The LH0062 is specified for operation over the 
-55°C to +125°C military temperature range. 
The LH0062C is specified for operation over the 
-25°C to +85°C temperature range. 

features 

• High slew rate 90 V/lis 

15 MHz 

800 ns 
• Wide bandwidth 

• Settling time (0.1%) 

• Low input offset voltage 1 mVand 
and current 1 pA resp. 

• Internal 6 dB/octave frequency compensation 

• Pin compatible with std IC op amps (TO-5 pkg.) 

Metal Can Package 

COMP.2 

TOP VIEW 

Order Number LH0062G or LH0062CG 
See Package 6 

Dual-In-Line Package 

NC 1 14 NC 

NC 2 13 NC 

INVERT 
3 12 NON· INVERT 

INPUT INPUT 

NC 4 11 NC 

V· 5 10 OFFSET NULLI 
COMP1 

OffSET 
6 9 v' 

NULL 

8 OUTPUT 

TOP VIEW 

Order Number LH0062D or LH0062CD 
See Package 1 

Feedforward Compensation for Greater 
Inverting Slew Ratet Offset Balancing Compensation for Minimum Settlingt Time 

5K V' 

3K 
200K 

5K 

tSlew rate typically 150V(J1s 

5pf 

v+ O.lpF 

10K 

OUTPUT 

tSlewand setthngtlme 
toO.l%foral0V step 
change IS 800 ns. 






















































































































































































































































































































































































































































































































































































































































































































































