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' . o , S Precision JFET Input
March 1993 - ' . Operational Amplifier
Features . Description
+ Low Offset Voltage. ..... ereeerieanenaannns 1004V The Harris HA-5170 is a precision, JFET input, operational
* Low Offset Voltage Drift .......... cemerena .2uv/°c  amplifier which features low noise, low offset voltage and low
» LowNolse. ...... ettt ———— 10nv/./Hz offset voltage drift. Constructed using FET/Bipolar technok
« High Open Loop Galn cookviy  O%% the Harris Dielectric Isolation (DI} process, and laser
an Open Loop Galn ............... sreseses trimming this amplifier offers low input blas and offset cur-
¢ Wide Bandwidth....... eresseessrsseacnns «« 8MHZ  [onee This operational amplifier design also completely elim-
* Unity Galn Stable inates the troublesome errors due to warm-up drift.
* Applications Complementing  these excellent input characteristics are
* High Gain instrumentation Amplifiers dynamic performance characteristics never before available
* Precision Data Acquisition N from precision operational amplifiers. An 8V/us slew rate and
* Precision Integrators . 8MHz bandwidth allow the designer to extend precision
¢ Praclsion Threshold Detectors instrumentation applications in both speed and bandwidth.
* For Further Design Ideas, Refer to App. Note 540 These characteristics make the HA-5170 well suited for pre-

cision integrator amplifier designs.

The superior input characteristics also make the HA-5170

Ordering information ideally suited for transducer signal ampiifiers, precision volt-
TEMPERATURE age followers and precision data acquisition systems. For
PART NUMBER RANGE PACKAGE application assistance, please refer to Application Note 540
. . . addressing specifically this device.
X 2 I v 10 +1 Pi
HA2 5170 $5°C10+125°C | 8Pin Can Military version (-8) product and data sheets avaliable upon
HA2-5170-5 0°C to +75°C 8 Pin Can request. '
HA7-5170-2 -56°C to +125°C 8 Lead Ceramic
oI
HA7-5170-5 0°Cto +75°C 8 Lead Ceramic
DIP
~ Pinouts
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(CDIP) {TO-99 METAL CAN)
TOP VIEW - TOP VIEW
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CAUTION: These devices are sensitive to alectrostatic discharge. Users should follow proper 1.C. Handling Proceduree. File Number 2912.1
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HARRIS SEMICOND SECTOR

Specifications HA-5170

Absolute Maximum Ratings (Note 1)
Ta = +25°C, Unless Otherwise Specified

Voltage Between V+and V-Terminals . ..........vvveeen 44.0v
Differential Input Voltage. . . .......cvvvineinannanenns 30.0V
Output Short Clircuit Duration. . ....ceveeveeienecnans Indefinite
Junction Temperature (NOte 2). .. ..o ccavarrveccaaens +175°C
Lead Temperature (Soldering 10S6C.). . .....ovoenennet +300°C

Operating Conditions
Operating Temperature Range
HAB170-2. . .o vvvvevrnenrernannnennns 55°C < Tp < +125°C
HABI70:5 . ..o ceeerenrnccnnnssssnnnns 0°C < T < +75°C
Storage Temperature Range. .............. -65°C £ T, < +150°C
Thermal Package Characteristics (°C/W) -1 85
CotamiCDIP ... ..ovvvivieciananeen 113 k2
(o7 105 32

OAUTION:SMMmemmdmwmwnaﬂms’myumpmmmmbmm. This is a stress only raling and opertion

of the device at these or any other conditions above thase indk

d in the op

tions of this specification is not implied.

Electrical Specifications v+ = +15V, V- = -15V, Unless Otherwise Specified

HA5170-2 HA-5170-5
-55°C t0 +125°C 0°C to + 75°C
PARAMETER TEMP wn | T | max un | Tve [ max | unms
INPUT CHARACTERISTICS
Offset Voltage +25°C - 0.1 03 . 0.1 03 mv
Ful . - 0.5 - . 0.5 mv
Average Offset Voltage Drift (Note 3) Full - 2 5 - 2 5 [/ o]
Bias Current +25°C - 20 100 - 20 100 pA
Ful . 3 30 . 0.1 2 A
Bias Current Average Drift Full - 3 - - 3 - pARC
Offset Current +26°C . 3 30 . 3 60 PA
Fuil . - 5 . . 0.1 nA
Offset Current Average Drift (Note 3) Full - 03 1 - 03 1 pASC
Common Mode Range Full 10 +15.1 - 110 +15.1 - V'
Full 12 - . 12 . v
Differential Input Capacitance +25°C . 80 100 - 80 100 pF
Differential Input Resistance (Note 3) | +25°C | 1x10 | ext10% . 1x10 | ext0® . Q
Input Capacitance (Single Ended) +25°C . 12 - . 12 . pF
Input Noise Voltage 0.1Hz to10Hz +25°C . 05 5 . 05 5 WVpsp
(Note 3)
input Noise Voltage Density (Note 3)
fo = 10Hz +25°C - 20 150 - 20 150 | nwrJhz
fo = 100HZ 425°C . 12 50 . 12 50 | ovrJHz
fo = 1000Hz +25°C . 10 2 . 10 25 | nv/JHz
Input Noise Current Density (Note 3)
1o = 10Hz +25°C - 0.05 . - 0.05 . pA/ JHz
1o = 100Hz +25°C . 0.01 . . 0.01 . pA JHZ
fo = 1000Hz +25°C - 0.01 0.1 - 0.01 01 | swHz
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HARRIS SEMICOND SECTOR EXED EH HBDEF_';]. 00ub727 Th3 -HAS
Specifications HA-5170

Electrical Specifications v+ = +15V, V- = -15V, Unless Otherwise Spacified . )

HA6170-2 HA-5170-5
55°C 10 +125°C 0°C t0 + 75°C ‘
PARAMETER Tem | N | orve | wax | oww [ ore T omax | uwms

TRANSFER CHARACTERISTICS
Large Signal Voitage Gain (Notes 4) +25°C 300 600 - 300 600 - kv

Full 200 - - 250 . - KV
Common Mode Rejection Ratio Full 85 100 - 20 100 - @8
(Note 5)
Minimum Stable Gain +25°C 1 | . . 1 . - v
Closed Loop Bandwidth (Aye, =+1) |  +25°C 4 8 - 4 8 . MHz
OUTPUT CHARACTERISTICS
Output Voltage Swing (Note 6) +25°C +10 +12 - +10 12 . v
Full Power Bandwidth {Nots 7) +25°C 80 120 - 80 120 - Kz
Output Current (Nota 8) , +25°C +10 +15 . +10 +15 - mA
Output Resistance (Note 3 & 9) +25°%C - 45 100 . 45 100 Q
TRANSIENT RESPONSE
Rise Time +25°C - 45 100 - 45 100 . ns
Slow Rate +26°C 5 8 - 5 8 - Vius
Seltling Time (Notes 3 & 10) +25°C - 1 5 - 1 5 us
POWER SUPPLY CHARACTERISTICS
Supply Current ‘ Full . 19 25 - 19 25 mA
Power Supply Rejection Ratio Full 85 105 - 90 105 - a8
(Note 11)

NOTES:

1. Absolute maximum ratings are limiting values, appiied individually, beyond which the servicaable of the circuit may be impalred. Functional
operable under any of these conditions is not necessarlly implied. )

2. Maximum power dissipation must be designed to maintain junction temperature below +175°C.
3 PﬂmlerisnotiOO%testsd.SO%ofaluﬂhmetmemedMspedﬂmﬂm

4. Vour = £10V, Ry = 2kQ.

§. AVgy =110VDC.

8. Ry =2kQ2. .

lewR
7. Ry = 2KQ; Full power bandwidth guarantsed based on slew rate measurement using FPBW = th,w—m
B Vour=+10V.lgctums onat=23mA. ‘ PEAK

9. Outpmréslslarlcemsuredmderopenloopoondlﬂons(fﬂOOHz).
10. Senlingﬁvmlsmeasuredtom%ofﬂnalvalwfou10Voutputslepand~--1.
11. V+=+15V, V- =-10V t0 -20V and V- = -15V, V+ = +10V to +20V.
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HARRIS SEMICOND SECTOR L1E D WE 4302271 004L729 83k -HVAS

HA-5170

Test Circuits

iN +* i N

ot (Wwo I_ > _I_ our

2 i g“*‘

[ ——
V-
FIGURE 1. Vog ADJUSTMENT FIGURE 2. LARGE AND SMALL. SIGNAL RESPONSE CIRCUIT

Tested Offset Adjustment Range is [Vgg + 1mVI minimum referred
to output. Typical range is +5mV with Ry = 1kQ and +15mV with
Rr = 100kQ. ’

LARGE SIGNAL RESPONSE SMALL SIGNAL RESPONSE

Vertical Scale: SV/Div. ' " Vertical Scale: 10mV/Div.
~ Horizontal Scale: 1us/Div. Horizontal Scale: 100ns/Div.

HA-5170 LOW FREQUENCY NOISE (0.1!-‘: TO 10H2)

Vertical Scale: 200nV/Div. (Noise Referred to Input)
5mV/Div. at Output, Ayey = 25,000.
25kQ Horizontal Scale: 1s./Div.

$ ‘.7"!‘

=10Hz FILTER
Ay = 25,000

FIGURE 3. LOW FREQUENCY NOISE TEST CIRCUIT
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HA-5170
Typical Performance Curves
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FIGURE 4. INPUT NOISE vs FREQUENCY FIGURE 5. OFFSET VOLTAGE DRIFT vs TEMPERATURE OF
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2-561




HARRIS SEMICOND SECTOR

bLE D ME 4302271 DO4L?31 49y ENHAS

HA-5170

Typical Performance Curves (continued)
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FIGURE 10. POWER SUPPLY REJECTION RATIO vs FREQUENCY
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FIGURE 14. NORMALIZED AC PARAMETERS vs SUPPLY
VOLTAGE : .

FIGURE 11. COMMON MODE REJECTION RATIOvs FREQUENCY
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FIGURE 13. OUTPUT VOLTAGE SWING vs FREQUENCY AND
SUPPLY VOLTAGE
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HA-5170

Typical Performance Curves (Continued)
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