LH2108/LH2208/LH2308,LH2108A/LH2208A/LH2308A

National
Semiconductor

LH2108/LH2208/LH2308,

LH2108A/LH2208A/LH2308A Dual Super Beta

Operational Amplifiers

General Description

The LH2108A/LH2208A/LH2308A and LH2108/LH2208/
LH2308 series of dual operational amplifiers are two
LM108A or LM108 type op amps in a single hermetic pack-
age. Featuring all the same performance characteristics of
the single device, these duals also offer closer thermal
tracking, lower weight, reduced insertion cost, and smaller
size than two single devices. For additional information see
the LM108A or LM108 data sheet and National’s Linear Ap-
plication Handbook.

The LH2108A/LH2108 is specified for operation over the
-55°C to +125°C military temperature range. The
LH2208A/LH2208 is specified for operation over the

Connection Diagram

Auxiliary Circuits

-25°C to +85°C temperature range. The LH2308A/
LH2308 is specified for operation over the 0°C to + 70°C
temperature range.

Features

m Low offset current 50 pA

m Low offset voltage 0.7mv

m Low offset voltage LH2108A 0.3mVv
LH2108 0.7mv

m Wide input voltage range + 15V

m Wide operating supply range +3Vito +20V

Order Number LH2108AD, LH2208AD, LH2208AD,
LH2308AD, LH2108D, LH2208D, or LH2308D
See NS Package Number D16C

Standard Compensation Circuit Alternate* Frequency Feedback Compensation
Compensation

RL R2

024
R2

TL/K/10117-3
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Output Short Circuit Duration
Operating Temperature Range

Continuous

Office/Distributors for availability and specifications. LH2108A/LH2108 -55°Cto +125°C
Supply Voltage +20V LH2208A/LH2208 -25°C to + 85°C
Power Dissipation (Note 1) 500 mwW LH2308A/LH2308 0°Cto + 70°C
Differential Input Current (Note 2) +10 mA Storage Temperature Range —65°Cto +150°C
Input Voltage (Note 3) +15V Lead Temperature (Soldering, 10 sec) 300°C
Electrical Characteristics each side (Note 4)
Parameter Conditions Limits Units
LH2108 LH2208 LH2308
Input Offset Voltage Ta = 25°C 2.0 2.0 75 mV Max
Input Offset Current Ta = 25°C 0.2 0.2 1.0 nA Max
Input Bias Current Ta = 25°C 2.0 2.0 7.0 nA Max
Input Resistance Ta = 25°C 30 30 10 Ma Min
Supply Current Ta = 25°C 0.6 0.6 0.8 mA Max
Large Signal Voltage Gain Ta = 25°C, Vs = *15V 50 50 25 Vv/mV Min
VoUT = #10V,RL> 10 ka
Input Offset Voltage 3.0 3.0 10 mV Max
Average Temperature Coefficient .
of Input Offset Current 15 15 30 INVFC Max
Input Offset Current 0.4 0.4 15 nA Max
Average Temperature Coefficient o
of Input Offset Current 25 25 10 PAJC Max
Input Bias Current 3.0 3.0 10 nA Max
Supply Current Ta = +125°C 0.4 0.4 mA Max
Large Signal Voltage Gain Vs = #15V,VOUT = *10V 25 25 15 V/mVMin
R1 > 10 ka
Output Voltage Swing Vs = + 15V, RL= 10 ka +13 +13 +13 V Min
Input Voltage Range Vs = + 15V +13.5 +13.5 +14 V Min
Common Mode Rejection Ratio 85 85 80 dB Min
Supply Voltage Rejection Ratio 80 80 80 dB Min
Electrical Characteristics each side (Note 4)
Parameter Conditions Limits Units
LH2108A LH2208A LH2308A
Input Offset Voltage Ta = 25°C 0.5 0.5 0.5 mV Max
Input Offset Current Ta = 25°C 0.2 0.2 1.0 nA Max
Input Bias Current Ta = 25°C 2.0 2.0 7.0 nA Max
Input Resistance Ta = 25°C 30 30 10 Ma Min
Supply Current Ta = 25°C 0.6 0.6 0.8 mA Max
Large Signal Voltage Gain Ta = 25°C, Vs = +15V 80 80 80 V/mV Min

Vout= ziov, r I > ioka
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LH2108/LH2208/LH2308,LH2108A/LH2208A/LH2308A

Electrical CharacteristiCS each side (Note 4) (continued)

Parameter Conditions Limits Units
LH2108A LH2208A LH2308A
Input Offset Voltage 1.0 1.0 0.73 mV Max
Average Temperature Coefficient 5 5 5 jaV/aC Max
of Input Offset Voltage
Input Offset Current 0.4 0.4 15 nA Max
Average Temperature Coefficient 25 25 10 PAJ°C Max
of Input Offset Current
Input Bias Current 3.0 3.0 10 nA Max
Supply Current Ta = +125°C 0.4 0.4 mA Max
Large Signal Voltage Gain VS = +15V,VOut= +10V 20 0 60 V/mV Min
RI > 10 kfit
Output Voltage Swing Vs = +15V,R|_ = 10kfl +13 +13 +13 V Min
Input Voltage Range Vs = +15V +13.5 +13.5 +14 V Min
Common Mode Rejection Ratio 96 96 96 dB Min
Supply Voltage Rejection Ratio 96 96 96 dB Min

Note 1: The maximum junction temperature of the LH2108A/LH2108 is 150°C, while that of the LH2208A/LH2208 is 100°C and that of the LH2308A/LH2308 is
85°C. For operating devices in the flat package at elevated temperatures, the derating is based on a thermal resistance of 185°C/W when mounted on a y16-inch-
thick epoxy glass board with 0.03-inch-wide, 2-ounce copper conductors. The thermal resistance of the dual-in-line package is 100°C/W, junction to ambient.

Note 2: The inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will flow if a differential input voltage in excess of
1V is applied between the inputs unless some limiting resistance is used.

Note 3: For supply voltages less than +15V, the absolute maximum input voltage is equal to the supply voltage.

Note 4: These specifications apply for +5V Vs N 20V and -55°C £ Ta " 125°C, unless otherwise specified. With the LH2208A/LH2208, however, all
temperature specifications are limited to -25°C " Ta " 85°C and with the LH2308A/LH2308 for +5V " Vs £ 15V and 0°C ® Ta / 70°C.
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