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August 1991 - Operational Amplifiers
Features Description
o LowPower: HA-7712 ... iciicciiicnenaense 150pA The HA-7712/13 are monolithic single operational
HA-7713 amplifiers which use Harris’ new BiMOS process. They of-
. fer precision performance and low power consumption,
» Low Offset Voltage: AGrade ................ 250uV
w 9 BGrade .......... . . with quiescent currents of 150pA for the HA-7712 and

15pA for the HA-7713. These op amps have an input offset
voltage of less than 250pV, an input offset current below
10pA, and an open-loop gain of 115dB.

* Wide Operating Voltage Range

* Low Input Bias Current

The HA-7712/13 will operate at supply voltages ranging
from +2V to +8V. The wide common mode voltage range,
e Output Voitage Swing to £100mV of Supplies which includes the negative supply, allows for amplification

e« Common Mode Range Includes the Negative Rail

o High INPUL IMPEAANCE v evnenemneneeneaennrnns 1012 of signals including ground in a single supply application.
« High Gain, CMRR and PSRR The HA-7712/13 are availa.ble in commercial and industrial
temperature ranges. The high performance and low power
Applications consumption make the HA-7712/13 ideal for industrial
licati .
e Portable Instruments applications
* Telephone Headsels
e Hearing Aid/Microphone Amplifiers
e Medical Instrumentation
« Meter Amplifiers
¢ High Performance Buffers
e Hand-Held Instrumentation
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OUTLINE DRAWING QUTLINE DRAWING OUTLINE DRAWING
8-PIN MINIDIP 8-PIN SOIC 8-PIN TO-99
TOP VIEW TOP VIEW TOP VIEW
S ] T
oFFseT [1 (8] N oFrser [1] BELS

-IN E [7] v+ - 2] [7] v+
+n [3] [6] outPuT +in [3] 6] outrur

v- [ 5] OFFSET v- [4] 5] OFFSET

CAUTION: These devi are ive to ic discharge. Proper 1.C. handling procedures should be followed. File Number 2760 1
Copyright © Harris Corporation 1991 b

3-481

OPERATIONAL

AMPLIFIERS



HA-7712

HA-7713

Block Diagram

: J

FAY

C‘) r — OUTPUT

| X
e W

4
+IND>

x 3 I=
INTERNALLY M
TRIMMED

OFFSET ADJUST D—J ‘—G OFFSET ADJUST

Detailed Description
Overview

The HA-7712/13 BiMOS op amps are pin compatible with
the ICL-7611 CMOS op amp, however pin 8 on the
HA-7712/13 is not connected (pin 8 on the ICL-7611 is the
Iq set pin, which is not required for the HA-7712/13). The
HA-7712 has a quiescent current of 150pA, and the
HA-7713 has a quiescent current of 15uA.

These op amps operate with supply voltages of £2V to £8V.
They have very low offset voltages: 250uV for the A grade
and 500uV for the B grade. The HA-7712/13 op amps
offer high open-loop gain, CMRR, PSRR, slew rate and
unity-gain bandwidth. They also have excellent noise per-
formance due to p-channel inputs and NPN loads. The
common mode voltage range of the HA-7712/13 op amps
include the negative supply rail which allows for amplication
of signals including ground in a single supply application.

Static Protection

All devices are static protected by the use of input protec-
tion diodes. However, strong static fields should be
avoided, as it is possible for the strong fields to cause
degraded diode junction characteristics, which may resuit
in increased input leakage currents.

Latchup Avoidance

Junction-isolated BiMOS circuits employ configurations
which produce a parasitic 4-layer (p—n-p-n) structure. The
4-layer structure has characteristics similar to an SCR and
under certain circumstances may be triggered into a low
impedance state resulting in excessive supply current. To

avoid this condition, no voltage greater than 0.3V beyond
the supply rails may be applied to any pin. In general, the op
amp supplies must be established simultaneously with, or
before any input signals are applied. if this is not possible,
the drive circuits must limit input current flow to 2mA to
prevent latchup.

Output Stage and Load Driving Considerations

The HA-7712/13 op amps consist of three gain stages:
input stage, intermediate stage and output stage. The quies-
cent current flows primarily in the intermediate and output
stages. The intermediate stage is for level shifting and the
output stage consists of a common source p-channel
device for sourcing current and a common emitter NPN for
sinking current. The outputs swing to almost the supply rails
for output loads of 1MQ for the HA-7713 and 100k{2 for the
HA-7712. The gain of the op amp is directly proportional to
the load impedance.

Input Offset Nulling

Offset nulling may be achieved by connecting a 20k pot
between the OFFSET terminals with the wiper cennected to
V-. If offset nulling is not required, the OFFSET terminals
should be left open.

Frequency Compensation

The HA-7712/13 are internally compensated and are stable
for closed loop gains as low as unity with capacitive loads
up to 100pF.
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Specifications HA-7712 HA-7713

Absolute Maximum Ratings
Total Supply Voltage (V+toV-) .. ...oiiiiiiiiiiiiiiaiiae 18V Storage Temperature Range ................. -859C to +150°C
InputVoltage............... .. (V+ +0.3V)to (V- -0.3V) Lead Temperature (Soldering, 10seC) .........o.cunnnns +300°C
Differential input Voltage. *[(V+ +0.3V) - (V- -0.3V)]  Operating Temperature Range
Duration of Output Short Circuit Indefinite HA-7712/13-5{(Commercial) ... .............us 00C to +70°C
Currentinto ANy Pin. c oot e 10mA HA-7712/13-9{Industrial). ................. -409C to +85°C
Continuous Total Power Dissipation (T4 = +25°C)
Plastic Package .......coeennrenercnnnrsoenaeaaanan 250mWwW
SOIC Package .. .
TO-99 coiiiiiinieaannns
Stress above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those indil d in the op it i of the ificati is not implied. Exposure to
bsolut i rating ith for ded periods may afiect davice reliabiiity.
Electrical Specifications Test Conditions: V+ = +5V, V- = -5V, Tp = +250C Uniess Otherwise Specified.
HA-7712/13A HA-7712/13B
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Vos HA-7712 R|_= 100k§}
HA-7713RL = 1MQ = w
=Z o
Ta = +250C - - 250 - - 500 pv o w
= L
09C < Tp < +70°C - - 350 - - 850 W =&
w =
-40°C < Ta < +85°C - - 400 - - 700 nv S <
Average Temperature | AVos/AT | HA-7712 R = 100kQ2 - 2 - - 2 - uv/eC
Coefficient of Input HA-7713 R = 1M}
Offset Voltage
Change in input Offset | AVog/At | HA-7712 R = 100k - 2 - - 2 - pV/month
With Time (Note 3) HA-7713 R = 1MQ
Input OﬁsTt Current los Ta=+259C - - 10 - - 10 pA
1{-) - I{+) {{Note 1
116y =14 [Note 1) 09C <Ta < +709C - - 25 - - 25 pA
-400C < Tp < +850C - - 40 - - 40 pA
Input Bias Current IBIAS Ta = +250C - - 20 - - 20 pA
i{+), (-} |{Note 1
1+, 1) | (Note ) 00C < TA < +700C - - 50 - - 50 pA
-400C < Tp < +85°C - - 80 - - 80 PA
Output Voliage Swing VouTt HA-7712 R|_ = 100k
HA-7713R = 1MQ
Ta=+25°C +4.95 - - +4.95 - - v
TMIN < TA <TMAX +4.9 - - £4.9 - - v
Input Resistance RIN - 1012 - - 1012 -
Large Signal Voltage AvoL |HA-7712RL =100k
Gain HA-7713 R = 1M
Ta=+25°C 108 115 - 100 110 - dB
00C < Ta < +70°C 103 - - 95 - - dB
-400C < Tp < +85°C 98 - - 80 - - dB
Unity Gain Bandwidth GBW HA-7712 R = 100k} - 1000 - - 1000 - kHz
HA-7713 R = 1MQ - 120 - - 120 - kHz
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Specifications HA-7712 HA-7713

Electrical Specifications (Continued) Test Conditions: V+ = +5V, V- = -5V, Tp = +259C, Unless Otherwise Specified.

HA-7712/13A HA-7712/13B
PARAMETER SYMBOL | TESTCONDITIONS | MIN | TYP MAX MIN TYP MAX UNITS
Common Mode CMVR HA-7712 R = 100k -5 - 4 -5 - 4 v
Voltage Range HA-7713 R = 1M
Common Mode CMRR |HA-7712R_=100k2 | 90 105 - 80 100 - dB
Reiection Ratio HA-7713 R = 1M0 90 105 - 80 100 - dB
Power Supply PSRR HA-7712R_=100k2 | 90 105 - 80 100 - dB
Reiection Ratio HA-7713R| = 1MQ 90 105 - 80 100 - dB
Positive Short Circuit +losc HA-7712 - 25 - - 25 - mA
Ouput Current HA-7713 - 10 - - 10 - mA
Negative Short Circuit -losc HA-7712 - 25 - - 25 - mA
Ouput Current HA-7713 - 10 - - 10 - mA
Input eN Rg =100, f = 1kHz
Neise Voltage HA-T712R_=100kQ | - 30 - - 30 - nV//Az
HA-7713 Ry = 1MQ - 60 - - 60 - nV/\/Hz
Input Noise Current IN Rg=1000Q, f= 10kHz - 0.001 - - 0.001 - pA/\/Hz
Slew Rate SR HA-7712 R = 100k - 0.45 - - 0.45 - V/us
HA-7713R = 1MQ - 0.04 - - 0.04 - V/ps
Rise Time tR HA-7712 R = 100kQ - 0.35 - - 0.35 - ps
HA-7713RL = 1MQO - 25 - ~ 25 - ps
Over Shoot HA-7712 R = 100k} - 7 - - 7 - %
HA-7713RL = 1MQ - 17 - - 17 - %
Operating Supply V+toV- 4 - 16 4 - 16 v
Range
Supply Current Is HA-7712 R_= 100k - 150 200 - 150 200 pA
HA-7713RL= 1MQ - 15 30 - 15 30 pA

NOTES:

1. Parameter guaranteed by design and characterization, and is not produc-

tion tested.

2. Typical values are guaranteed by design and characterization, and are not

production tested.

3. Long term input offset voltage stability refers to the average trend line of

Vos vs time over extended periods after the first 24 hours of operation.

Ordering Information

TEMPERATURE TEMPERATURE
PART RANGE PACKAGE PART RANGE PACKAGE

HA3-7712A-5 09C to +700C 8-Pin Plastic DIP HA3-7713A-5 0°C to +700C 8-Pin Plastic DIP
HA3-7712B-5 8-Pin Plastic DIP HA3-7713B-5 8-Pin Plastic DIP
HA9P7712B-5 8-Pin SOIC HAQP7713B-5 8-Pin SOIC
HA2-7712A-5 8-Pin TO-99 HA2-7713A-5 8-Pin TO-99
HA2-7712B-5 8-Pin TO-99 HA2-7713B-5 8-Pin TO-99
HA3-7712A-9 -40°C 1o +85°C 8-Pin Plastic DIP HA3-7713A-9 -40°C to +85°C 8-Pin Plastic DIP
HA3-7712B-9 B-Pin Plastic DIP HA3-7713B-9 8-Pin Piastic DIP
HAQP7712B-9 8-Pin SOIC HAQP77138-9 8-Pin SQIC
HA2-7712A-9 8-Pin TO-99 HA2-7713A-9 8-Pin TO-99
HA2-7712B-9 8-Pin TO-99 HA2-7713B-9 8-Pin TO-99
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