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The Harris ICL8021 series are low po perational am-
plifiers specifically designed for applications requiring very
low standby power consumption over a wide range of sup-
ply voltages. The electrical characteristics of the 8021 se-
ries can be tailored to a particular application by adjusting
an external resistor, AgeT, which controls the quiescent cur-
rent. This is advantageous because !g can be made inde-
pendent of the supply voltages: it can be set to an extreme-
ly low value where power is critical, or to a larger value for
high slew rate or wideband applications.

Other features of the 8021 series include low input cur-
rent that remains constant with temperature, low noise, high
input impedance, internal compensation and pin-for-pin
compatibility with the 741.

The Harris 8023 consists of three low power operational
amplifiers in a single 16-pin DIP. Each amplifier is identical
to an 8021 low power op amp, and has separate connec-
tions for adjusting its electrical characteristics by means of
an external resistor, RgeT, which controls the quiescent cur-
rent of that amplifier.

ORDERING INFORMATION
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Package
TY — T0-99 Metal Can
1 |
PA — 8-pin Minidip 8021 only
JE — 16-pin CERDIP

23 ont
PE — 16:pin Plasic pIP 2023 oY

Termperature
C — Commercial — (0°C to +70°C)
M — Military — (-55°C to +125°C})

Basic Part Number
8021 — Single
8023 — Triple
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olar Operational
Amplifier

® Vos - 3ImV Max (Adjustable to Zero)

® + 1.5V to t 18V Power Supply Operation
¢ Power Consumption — 20uW @ 11V

® Jnput Blas Current — 30nA Max
® |nternal Compensation

® Pin-For-Pin Compatible With 741
® Short Circuit Protected

Part

Temperature

Number Range Package
ICL8021CJA 0°C to 70°C 8 Lead CERDIP
ICLB0O21CBA 0°C 1o 70°C 8 Lead S.0.1.C
ICLB021CPA 0°C 10 70°C 8 Lead MINIDIP
ICLB021CTY 0°Cto 70°C 8 Lead Metal Can
ICL8021MUA 55°Cto + 125°C | 8 Lead CERDIP
ICL8021MTY* 55°Cto +125°C | 8 Lead Metal Can
ICLB023CJE 0°Cto 70°C 16 Lead CERDIP
ICLB0O23CPE 0°C to 70°C 16 Lead MINIDIP
{CLBO23MJE* 55°Cto 1+ 125°C | 16 Lead CERDIP

*Add /88313 to Part Number if 883B processing is required

HARRIS SEMICONDUCTOR'S SOLE AND EXCLUSIVE. WARRANTY OBLIGATION WITH AESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE
CONDITION OF SALE THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE (N LIED OF Atk OTHER WARRANTIES, £ XPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED

WARKANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR USI

NOTE All typscal values have buen charactenzed but are nof tasted
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ABSOLUTE MAXIMUM RATINGS

SupplyVoltage ................ ... i +18V
Ditferential Input Voltage (Note 1) ................ + 15V
Common Mode Input Voltage (Note 1) ............ +15V
Output Short Circuit Duration . . .. . Indefinite
Power Dissipation (Note2) ..................... 300mwW

ICL8021/ICL8023

Operating Temperature Range
8021M/8023M -55°Cto +125°C
8021C/B023C ... ... 0°Cto +70°C
Storage Temperature Range .......... -65°Cto +150°C
Lead Temperature (Soldering, 10sec) +300°C

NOTE 1: For supply voltages less than t 15V, the absolute maximum input voltage is equal to the supply voltage

NOTE 2: Rating applies for case lemperatures to + 125°C; derate linearly at 5.6 mw/°C for ambienl temperatures above + 95°C.

NOTE: Stresses above those listed under "Absolute Maximum Ratings’’ may cause permanent damage fo the device, These are stress ratings only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is nol implied. Exposure to absolute

maximum rating conditions for extended periods may affect device reliability.
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Figure 1: Functional Diagram
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Figure 2: Pin Configurations
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NOTE Al typrcat values have been charactenzed but 8¢ not tested
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ELECTRICAL CHARACTERISTICS

ICL8021/ICL8023

0311-6

Figure 3: Voltage Offset Null Circuit

(VsuppLy = £ 6V, [g =30pA, unless otherwise specified.)

8021M

8021C

Characteristics Test Conditions Units
Min I Typ —I Max Min ] Typ l Max
The following specifications apply for Tp = 25°C:
Input Offset Voltage Rg < 100k 2 3 2 6 my
Input Offset Current 05 7.5 07 10 nA
Input Bias Current 5 20 7 30 nA
Input Resistance() 10 10 MQ
Input Voltage Range VsuppLy = £ 16V 12 +13 +12 | +13 \
Common Mode Rejection Ratio Rg < 10k 70 80 70 80 dB
Supply Voltage Rejection Ratio Rg < 10k 30 150 30 150 | uV/V
Output Resistance Open Loop 2 2 k2
Output Voltage Swing R~ 20k&, VgyppLy = 1 15V 12 +14 t12 | t14 \
R > 10k$Y, VguppLy = 15V | =11 +13 11| £13 v
Output Short-Circuit Current +13 +13 mA
Power Consumption Vout=0 360 480 360 | 600 uw
Slew Rate (Unity Gain) 0.16 0.16 V/us
Unity Gain Bandwidth R =20k, Vi =20mV 270 270 kHz
Transient Response (Unity Gain) | R =20k}, V)y=20mV
Risetime 1.3 1.3 us
Overshoot 10 10 %
Spaecifications Applicable over Temperature —55°C<Ta< +125°C 0°C<Ta< +70°C
Input Offset Voltage Rg < 10K( 20 5.0 20 75 my
Input Offset Current 1.0 1 1.5 15 nA
Input Bias Current 10 32 15 50 nA
Average Temperature
Cosfficient of Input Rg <10k} 5 5 uv/eC
Offset Voltage
Average Temperature
Coefficient of Input 1.7 0.8 pA/°C
Offset Current
Large Signal Voltage Gain R = 10k$2 50 200 50 200 V/imv
Output Voltage Swing R = 10kQ2 +10 +13 +10 | %13 \

NOTE t: Not tested; guaranteed by design and process.

NOTE: All typical valuos have been charactenzed but are not tested.
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ICL8021/ICL8023

QUIESCENT CURRENT ADJUSTMENT

QUIESCENT CURRENT SETTING RESISTOR QUIESCENT CURRENT SETTING RESISTOR
(PINBtoV-) (PINBto V)
la
Vg 104A 30uA | 100pA | 300.A
£15 | 1.5Mn | 470k | 150k - T o
o P
+3 3.3MQ 1.1M0 330kN 100k E
+6 75M0 | 27MQ | 7s0ka | 220kq t
+9 13M0 M0 13m0 | 350kQ -
+12 | 18Mn | 56MR | 15Ma | 510k oo LLLLLLLLLLULLL
115 22M() 7.5MQ 2.2M0 620k} SUPPLY VOLTAGE (V1
0311-7
TYPICAL PERFORMANCE CHARACTERISTICS®
(Ta= +25°C, Vg = 16V, Ig=30pA unless otherwise specified.)
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NOTE Al typical values have been characlenzed but are not tested.

3-583



ICL8021/ICL8023

TYPICAL PERFORMANCE CHARACTERISTICS*
(Ta= +25°C, Vg = 1 8V, I~ 30uA unless otherwise specified.) (Continued)
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*ICL8021C guaranteed only for 0°C-. Ta-. + 70°C

NOTE Al typrcal values have baen charactenzed bul are nol lested
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