ECG® Bl ECG938, ECG938M

i Operational Amplifi
SemlcondUCtOI’s perational Amplifier

Features ECGY938

¢ Maximum input bias current of 3.0nA
over temperature

¢ Offset current less than 400pA over
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¢ Supply current of only 300uA, even in

saturation 492"
e Guarantead drift characteristics m ﬂ m ‘3.‘3'
ECG938 and ECG938M are precision opera- B
tional amplifiers having specifications a factor 7T (4.3)

of ten better than FET amplifiers over a
-0°C to +70°C temperature range.

The devices operate with supply voltages
from +2V to +20V and have sufficlent supp-
ly rejection to use unregulated supplies. An
alternate compensation scheme c¢an be used
to make the circuit particularly insensitive to
power supply noise and to make supply
bypass capacitors unnecessary,

The low current error makes possible many
designs that are not practical with conven-
tinal amplifiers. In fact, it operates from
10MQ source resistances introducing less er-
ror than devices with 10kQ sources, In-
tegrators with drifts less than 500uV/sec and
analog time delays in excess of one hour can
be made using capacitors no larger than 1uF,
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Note: Pin 4 connected to case.
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Absolute Maximum Ratings

Supply Voltage ............ Cernreaeana it e + 18V
PowerDissipation{Note 1} .......cciviiiiveriririnnenininnnn. 500mwW
Differential Input Current{Note2) ............cevvvivrivinnnans + 10mA
InputVoltage (Note3) .......vvviiiiiiiinriiiinnrrinnnnreaanes + 15V
Output Short-Circult Duration ..........oevviiiiiiinnennn.. Indefinite
Operating Temperature Range ..........eevevinnvrannens 0°C to +70°C
Storage Temperature Range ............. Cebeereannn -65°C to +160°C
Lead Temperature {Soldering, 10seconds) .............ccvvvvunn. 300°C

Electrical Characteristics {Note 4)

Parameter Conditions Min | Typ | Max | Units
Input Offset Voltage Ta=26°C 20 | 725 mV
Input Offset Current Ta=26°C 0.2 1 nA
Input Bias Current TA=25°C 1.5 7 nA
Input Resistance TA=25°C 10 40 MQ
Supply Current TaA=25°C | ; 0.3 0.8 mA
Large Signal Voltage Gain | TA=25°C, Vg = 4 15v 26 | 300 V/mvV

Vout= £ 10V, R =10kQ

Input Offset Voitage 10 mV

Average Temperature
Coefficlent of
Input Offset Voltage 6.0 30 uv/eC
Input Offset Current 1.6 nA

Average Temperature
Coefficient of

Input Offset Current 2.0 10 pA/°C.
Input Bias Cutrent 10 nA
Large Signal Voltage Gain | Vg= £ 16V, Voyr= % 10V 15 V/mV

Rt >10kQ
Output Voltage Swing Vg= £ 15V, R = 10kQ +13 | +14 \
Input Voltage Range Vg= + 16V +14 v
Common-Mode Rejection 80 100 dB
Ratio
Supply Voltage Rejection 80 96 dB
Ratio

Note 1: The maximum junction temperature is 85°C. For operating at elevated temperatures,
devices in the TO-5 package must be derated based on a thermal resistance of 150°C/W, junction
to amblent, or 46°C/W, junction to case. 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 in-
puts unless some limiting resistance is used.

Note 3: For supply voltages less than + 16V, the absolute maximum input voltage is equal to the
supply voltage.

Nota 4: These spacifications apply for +5V<Vg< 420V, unless otherwise specified. Howaver, all
temperature specifications are limited to 0°C<TA<70°C,

www.DataSheetdU.com

b A Sh Rk PR



Typlcal Performance Characteristics
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Schematic Diagram

Compensation Circuits

Fesdforward Compensation
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