NN Operational Amplifiers

LH0022/LH0022C* high performance FET op amp
LHO042/LH0042C low cost FET op amp
LHO052/LH0052C precision FET op amp

general description

The LH0022/LH0042/LH0052 are a family of
FET input operational amplifiers with very closely
matched input characteristics, very high input
impedance, and ultra-low input currents with no
compromise in noise, common mode rejection
ratio, open loop gain, or slew rate. The internally
laser nulled LH0052 offers 200 microvolts maxi-
mum offset and\5 uV/°C offset drift. Input offset
current is less than 100 femtoamps at room tem-
perature and 100 pA maximum at 125°C. The
LH0022 and LH0042 are not internally nulled but
offer comparable matching characteristics. All de-
vices in the family are internally compensated and
are free of latch-up and unusual oscillation prob-
lems. The devices may be offset nulled with a

single 10k trimpot with neglible effect in CMRR.

The LH0022, LH0042 and LHO0052 are specified
for operation over the -55°C to +125°C military
temperature range. The LH0022C, LH0042C and
LHO052C are specified for operation over the
-25°C to +85°C temperature range.

features
® | ow input offset current— 100 femtoamps max.
(LH0052)

Low input offset drift—5uV/°C max (LH0052)
Low input offset voltage — 100 microvolts-typ.
High open loop gain — 100 dB typ.
Excellent slew rate — 3.0 V/us typ.
Internal 6 dB/octave frequency compensation

Pin compatible with standard IC op amps (TO-5
package)

The LH0022/LH0042/LH0052 family of IC op
amps are intended to fulfill a wide variety of appli-
cations for process control, medical instrumenta-
tion, and other systems requiring very low input
currents and tightly matched input 'offsets. The
LHO0052 is particularly suited for long term high
accuracy integrators and high accuracy sample
and hold buffer amplifiers. The LH0022 and
LHO0042 provide low cost high performance for
such applications as electrometer and photocell
amplification, pico-ammeters, and high input im-
pedance buffers.

Special electrical parameter selection and custom
built circuits are available on special request.

schematic and connection diagrams

Dual-In-Line Package

Metal Can Package

Flat-Package
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absolute maximum ratings

Supply Voltage

Power Dissipation (see graph)

Input Voitage (Note 1)

Differential Input Voltage (Note 2)

Voltage Between Offset Null and V™~

Short Circuit Duration

Operating Temperature Range
LHO0022, LH0042, LH0052
LH0022C, LH0042C, LH0052C

Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

dc electrical characteristics

+22V

500 mW
+15V

+30V

+0.5V
Continuous

-55°C to +125°C
-25°C to +85°C
-65°C to +150°C
300°C

For LH0022/LH0022C (Note 3)

LHO042/LH0042C,LH0052/LH0052C

LH0022/LH0022C.

LIMITS
PARAMETER CONDITIONS LH0022 LH0022¢ UNITS
MIN TYP MAX MIN TYP MAX
Input Offset Voltage Rs < 100 kQ2; To = 25°C 20 40 35 6.0 mv
Rs < 100 k2 5.0 10.0 mv
Temperature Coefficient of Rs < 100 k2 5 10 5 15 nv/°c
Input Offset Voltage
Offset Voltage Drift with Time 4 HV/week
Input Offset Current Ta=25°C 0.2 20 1.0 5.0 PA
200 200 pA
Temperature Coefficient of Doubles every 10°C Doubles every 10°C
Input Offset Current
Offset Current Drift with Time 0.1 0.1 pA/week
Input Bias Current Ta=25°C 10 10 25 pA
10 22 nA
Temperature Coefficient of Doubles every 10°C Doubles every 10°C
Input Bias Current
Differential Input Resistance 10'? 10'2 Q
Common Mode Input Resistance 102 10'? Q
Input Capacitance 4.0 40 pF
Input Voltage Range Vg = £15V +12 135 +12 136 A
Common Mode Rejection- Ratio Rs< 10k, Vi = £10V 80 90 70 920 dB
Supply Voltage Rejection Ratio Rs < 10 k2, $5V < Vg < 16V 80 20 70 90 dB
Large Signal Voltage Gain Ry =2k, Vour = 10V, 100 200 75 160 V/imv
Ta=25°C, Vg = £15V
Ry = 2k, Vour = £10V, 50 50 Vimv
Vg = +15V
Output Voltage Swing R_= 1k, To = 25°C, +10 +12.6 +10 12 v
Vg = +15V
Ry =2k, Vg = 15V +10 10 v
Output Current Swing Vour =10V, T, = 25°C 10 | *15 10 | #15 mA
Output Resistance 7% 7% Q
Output Short Circuit Current 25 25 " mA
Supply Current Vg = £15V 20 25 24 28 mA
Power Consumption Vg =115V 75 85 mw




dc electrical characteristics for LH0042/LH0042C

(Ta= 25°C, Vg = £156V; unless otherwise specified)

LIMITS
PARAMETER CONDITIONS LH0042 LH0042C UNITS
MIN TYP MAX MIN TYP MAX
Input Offset Voltage Rs < 100 k2; 25V < Vg < 20V 5.0 20 6.0 20 mv
Temperature Coefficient of Rs < 100 k2 5 10 HV/°C
Input Offset Voltage
Offset Voltage Drift with Time 7 10 HV/week
Input Offset Current 1 5 2 10 PA
Temperature Coefficient of Doubles every 10°C Doubles every 10°C
Input Offset Current
Offset Current Drift with Time 0.1 0.1 pA/week
Input Bias Current 10 25 15 50 PA
Temperature Coefficient of Doubles every 10°C Doubles every 10°C
input Bias Current
Differential Input Resistance 10" 10" Q
Common Mode Input Resistance 10" 10" Q
Input Capacitance 40 4.0 pF
Input Voltage Range 12 135 12 +13.5 v
Common Mode Rejection Ratio Rs < 10k, Vi = 210V 70 86 70 80 dB
Supply Voltage Rejection Ratio Rs < 10k, $6V < Vg < +15V 70 86 70 80 dB
Large Signal Voltage Gain Ry =1k, Vout = 10V 50 150 25 100 V/mV
Output Voltage Swing R, =1kQ +10 +125 *10 12 \2
Output Current Swing Vour =10V +10 15 +10 15 mA
Output Resistance 75 75 Q
Output Short Circuit Current 20 20 mA
Supply Current 25 35 28 4.0 mA
Power Consumption 105 120 mwW
dc electrical characteristics For LH0052/LH0052C (Note 3)
LIMITS
PARAMETER CONDITIONS LH0052 LH0052C UNITS
MIN TYP MAX MIN TYP MAX
Input Offset Voltage Rs < 100 k§2; Vg = 15V, 0.1 05 0.2 1.0 mv
Ta=25°C
Rs < 100 kQ, Vg = £16V 1.0 15 mv
Temperature Coefficient of Rg < 100 k2 2 5 5 10 uv/°c
Input Offset Voltage
Offset Voltage Drift with Time 2 4 uV/week
Input Offset Current Ta=25°C 0.01 0.1 0.02 0.2 PA
100 100 PA
Temperature Coefficient of Doubles every 10°C Doubles every 10°C
Input Offset Current
Offset Current Drift with Time <0.1 <0.1 pA/week
Input Bias Current Ta =25°C 0.5 1.0 10 5.0 PA
500 500 pA
Temperature Coefficient of Doubles every 10°C Doubles every 10°C
Input Bias Current
Differential Input Resistance 102 102 Q
Common Mode Input Resistance 102 10'? Q
Input Capacitance 4.0 4.0 pF
Input Voltage Range Vg = 16V 12 +135 12 135 v
Common Mode Rejection Ratio Rs < 10k, Vi = £10V 80 90 76 920 dB
Supply Voltage Rejection Ratio Rs < 10 k2, #5V < Vg < £15V 80 90 76 90 d8
Large Signal Voltage Gain RL = 2k§2, Voyr = £10V, 100 200 75 160 Vimv
Vg = £15V, Ta = 25°C
Ry = 2kQ, Vour = £10V, 50 50 Vimv
Vg = +15V
Output Voltage Swing R =1kQ, Ta=25°C +10 +125 +10 12 v
Vg = £15V
RL =2k, Vg =16V £10 +10 \2
Output Current Swing Vout = 10V, Ta = 25°C £10 15 10 +15 mA
Output Resistance 75 75 Q
Output Short Circuit Current 25 25 mA
Supply Current Vg = 216V 3.0 35 3.0 3.8 mA
Power Consumption Vg =$15V 10.5 114 mwW
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LH0042/LH0042C,LH0052/LH0052C

LHO0022/LHO0022C,

ac electrical characteristics For all amplifiers (Ta = 256°C, Vg = £15V)

LIMITS
PARAMETER CONDITIONS LH0022/42/52 LH0022C/42C/52C UNITS
MIN TYP MAX MIN TYP MAX

Slew Rate Voltage Follower 15 3.0 1.0 3.0 Vius
Large Signal Bandwidth Voltage Follower . 40 40 kHz
Small Signal Bandwidth 1.0 1.0 | MHz
Rise Time 0.3 15 03 15 Hus
Overshoot 10 30 15 40 %
Settling Time (0.1 %) AV =10V 45 45
Overload Recovery 4.0 4.0 us
Input Noise Voltage Rs =10k, fo = 10 Hz 150 150 NG
Input Noise Voltage Rs = 10 k2, f, = 100 Hz 55 56 nVA/Hz
Input Noise Voltage Rs =10k, fo=1kHz 35 35 nVA/Hz
Input Noise Voltage Rs = 10 k2, fo = 10 kHz 30 30 nVA/HZ
Input Noise Voltage BW = 10 Hz to 10 kHz, Rg = 10 k2 12 12 uVrms
Input Noise Current BW = 10 Hz to 10 kHz <1 <1 pArms

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

Note 2: Rating applies for minimum source resistance of 10 k&2, for source resistances less than 10 k2, maximum differential
input voltage is +5V.

Note 3: Unless otherwise specified, these specifications apply for t5V < Vg < +20V and -55°C < Tp < +125°C for the
LH0022, LLH0042 and LH0052 and -25°C < TA +85°C for the LH0022C and LH0052C. Typical values are given for
Ta = 25°C.

auxiliary circuits (shown for T0-6 pin out)
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INPUT
INPUT

Note: All diodes are ultra low leakage. v

Offset Null Protecting Inputs From +150V Transients

INPUT

Boosting Output Drive to +100 mA

typical applications
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typical applications (con’t)
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Picoamp Amplifier for pH Meters
and Radiation Detectors
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True Instrumentation Amplifier
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typical performance characteristics

LHO042/LH0042C.LH0052/LH0052C

LH0022/LH0022C,

Offset Error (Without
Vos Null)
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typical performance characteristics (con’t)
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