National
Semiconductor

LH0037/LH0037C Low Cost Instrumentation Amplifier

LH0037/LH0037C

General Description Features
The LH0037/LH0037C is a true instrumentation amplifier =~ ® High input impedance ) 300 MQ
designed for precision differential signal processing. Ex- m High CMRR 10 dB

tremely high accuracy can be obtained due to the 300 MQ  m Single resistor gain adjust 1 to 1000
input impedance and excellent 100 dB common-mode re- g |Low power 250 mW
jection ratio. It is packaged in a hermetic TO-8 package g Wide supply range +5V to +22V
Gain is programmable with one external resistor from 1 to ® Guard drive output

1000. Power supply operating range is between +5V and
+22V.

The LHO037 is specified for operation over the —55°C to
+125°C temperature range and the LH0O037C is specified
for operation over the —25°C to + 85°C temperature range.
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Order Number LH0037G or
LH0037CG
See Package H12B
Typical Applications .

Isolation Amplifier for Medical Telemetry
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Absoiute Maximum Ratings

Supply Voitage +22v Short Circuit Duration Continuous
Differential Input Voitage +30V Operating Temperature Range
Input Voltage Range +Vs LHO0037 —565°C to + 125°C
Shield Drive Voltage +Vs LH0037C —25°Cto +85°C
CMRR Preset Voltage +Vs Storage Temperature Range —65°C to +150°C
CMRR Trim Voltage +Vs Lead Temp. (Soldering, 10 seconds) 300°C
Power Dissipation (Note 3) 1.5W
Electrical Characteristics (Notes 1and 2)
Limits
Parameter Conditions LH0037 LH0037C Units
Min Typ Max Min Typ Max
Input Offset Voltage (Vios) Rg=1.0kQ, To=25°C 0.5 1.0 1.0 20 mv
Rg=1.0 k) 2.0 30 mv
Output Offset Voltage (Voos) Rg=1.0kQ, TA=25°C 20 5.0 5.0 10 mv
Rg=1.0kQ 6.0 12 mv
Input Offset Voltage Rg<1.0kQ 10 10 pVv/°C
Tempco (AViog/AT)
Output Offset Voltage 15 15 pv/°C
Tempco (AVops/AT)
Overall Offset Referred to Ay=1.0 2.5 6.0 mv
Input (Vos) Ay=10 0.7 1.5 mvV
Ay=100 0.52 1.05 mv
Ay = 1000 0.502 1.005 mV
Input Bias Current (Ig) Ta=25°C 200 500 200 200 nA
1.5 0.8 pA
Input Offset Current (Ipg) Ta=25°C 100 250 nA
200 250
Small Signal Bandwidth Ay=1.0,R_.=2kQ 350 350 kHz
Ay=10, R =2k 35 35 kHz
Ay =100, R =2k} 35 35 kHz
Ay=1000, R . =2 k0 350 350 Hz
Full Power Bandwidth ViN= 110V, R =2k 50 5.0 kHz
Ay=1
Input Voitage Range Differential 12 +12 \2
Common Mode +12 +12 \'
Gain Nonlinearity 0.03 0.03 %
Deviation From Gain Ay=1to 1000 +0.3 +1 +1.0 +3 %
Equation Formula
PSRR +5.0V<Vg< 15V, 1.0 25 1.0 5 mv/v
Ay=1.0
+5.0V<Vg< 15V, 0.05 0.25 0.10 0.25 mv/v
Ay=100
CMRR Ay=1.0DC to 1.0 2.5 2.5 5.0 mv/vV
Ay=10100 Hz 0.1 0.25 0.25 1.0 mv/vV
Ay =100 ARg=1.0k 25 100 25 100 pv/IV
Output Voltage
R =2k 10 13 10 13 \)
Output Resistance 0.5 0.5 (1)
Supply Current 4.5 8.4 4.5 8.4 mA
Slew Rate AVIN= £10V, 0.5 ’ 0.5 V/uS
Ry =2k$, Ay=1.0
Settling Time To+10mV,R =2k
AVoyr=1.0V
Ay=1.0 3.8 38 nS
Ay =100 180 180 nS

Note 1: Unless otherwise spacified, all specifications apply for Vg= £ 15V, pin 9 grounded, —25°C to +85°C for the LH0037C and —55°C to + 125°C for the

LH0037.

Note 2: All typical values are for T4 =25°C.

Note 3: The maximum junction temperature is 150°C. For

derate the G package on a thermal resistance of 30°C/W, above 25°C.
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Typical Performance Characteristics

Output Voltage Swing vs
Closed Loop Voltage Gain Frequency Large Signal Pulse Response
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Typical Applications (continued)
Thermocouple Amplifier with Cold Junction Compensation
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Pre MUX Signal Conditioning

High Pass Filter

LHB03?

|
ooy i
aEat
|
e :E 50 LHoo3? vy | G
; ! :
|
|
|
|
-

— | ; PO
— ' o0y
10k
1av Note Al resistors are 0 1% t
weut LHO037
[ : ]
L] T
ENABLE
L LA

FL
hll
ThiM

100 mv <
NPUT b Sl

~27ReCa

Fn=afunction of selected Aycy

|-
¥

TL/H/5650-5

3-62

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



