HA725
INSTRUMENTATION OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA725 is a monolithic Instrumentation Operational Amplifier
constructed using the Fairchild Planar* epitaxial process. It is intended for precise, low level signal
amplification applications where low noise, low drift and accurate closed loop gain are required. The
offset null capability, low power consumption, very high voltage gain as well as wide power supply
voltage range provide superior performance for a wide range of instrumentation applications. The

CONNECTION DIAGRAM

8-LEAD METAL CAN
(TOP VIEW)

PACKAGE OUTLINE 58

#A725 is pin compatible with the popular xA741 operational amplifier.

LOW INPUT NOISE CURRENT — 0.15 pA/V Hz
HIGH OPEN LOOP GAIN — 3,000,000

LOW INPUT OFFSET CURRENT — 2nA

LOW INPUT VOLTAGE DRIFT — 0.6 uV/°C
HIGH COMMON MODE REJECTION — 120 dB
HIGH INPUT VOLTAGE RANGE — t14V

WIDE POWER SUPPLY RANGE — +3V TO 22V
OFFSET NULL CAPABILITY

ABSOLUTE MAXIMUM RATINGS

PACKAGE CODE H

OFFSET

Supply Voltage +22
Internal Power Dissipation (Note 1)
Metal Can 500 mW
Differential Input Volitage 5V
input Voltage {Note 2) +22V
Voltage Between Offset Null and V+ +0.5V ORDER INFORMATION
Storage Temperature Range
Metal Can —65°C to +150°C TYPE PART NO.
Operating Temperature Range uA725A #AT25AHM
Military (uA725A, pA725) —56°C to +126°C uA725 #A726HM
Commercial {uA725E, uA725C) 0°C to +70°C #AT25C #A725HC
Lead Temperature uA725E uAT25EHC
Metal Can {Soldering, 60 Seconds) 300°C
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*Planar is a patented Fairchild process.



FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA725

uA725

ELECTRICAL CHARACTERISTICS (Vg = £15 V, T A = 25°C unless otherwise specified)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage (Without external trim) Rg < 10 k2 0.5 1.0 mV
input Offset Current 2.0 20 nA
input Bias Current 42 100 nA
] fo = 10 Hz 15 nV/ Hz
Input Noise Voltage fo = 100 Hz 8.0 nV/ Hz
fo = 1 kHz 8.0 nV/ /Hz
fo =10 Hz 1.0 pA/ \/Hz
Input Noise Current fg = 100 Hz 0.3 pA/ /Hz
fo=1kHz 0.15 pA/ JHz
Input Resistance : 1.5 M
input Voltage Range +13.5 +14 \'
Large Signal Voitage Gain Ry > 2k, VoyT =10V 1,000,000 3,000,000 ViV
Common Mode Rejection Ratio Rg <10 k2 110 120 d8
Power Supply Rejection Ratio Rg <10 k2 20 10 »VvIV
Output Voltage Swing 2';; 12 :g i:g i:gg z
Output Resistance 150 Q
Power Consumption 80 105 mwW
The following specifications apply for -56°C < Ta < +125°C unless otherwise specified:
Input Offset Voltage {(Without external trim) Rg < 10 kQ 15 mV
Average Input Offset Voltage Drift Rg =500 20 5.0 uv/rc
{Without external trim)
Average Input Offset Voltage Drift Rg =500 0.6 uv/i°c
{With external trim)
Average Input Offset Current Drift 35 150 pA/°C
Input Bias Current ;: : :—,:Ecc gg ;g :2
§ ) Ry >2kQ, Ta = +125°C 1,000,000 VIV
Large Signal Voitage Gain RL > 2Kk, Ta=-55°C 250,000 VIV
Common Mode Rejection Ratio Rg < 10kQ 100 dB
Power Supply Rejection Ratio Rg < 10 kQ 20 »rVIV
QOutput Voltage Swing RL> 2kQ +10 v

NOTES:

1. Rating applias to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at 6.3 mw/°C.
2. For supply voltages less than £22 V, the absolute maximum input voltage is equal to the supply voltage.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA725

COMMON MOOE REJECTION RATIO - 0B

COMMON MODE REJECTION RATIO -dB

TYPICAL PERFORMANCE CURVES FOR ALL TYPES (Unless Otherwise Specified)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e pA725

TYPICAL PERFORMANCE CURVES FOR ALL TYPES {(Unless Otherwise Specified)
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA725

TYPICAL PERFORMANCE CURVES FOR ALL TYPES

OPEN LOOP VOLTAGE

OPEN LOOP VOLTAGE GAIN - d8

FREQUENCY RESPONSE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS e uA725

TYPICAL APPLICATIONS

PRECISION AMPLIFIER — Aycp = 1000

50MD 10ka
'v','orsssr '"__l_
el - CHARACTERISTICS:
s00kn 1 100k < 90k Ay = 1000 = 60 dB
o—AM—-2] " DC Gain Error = 0,06%
8 g ‘out Bandwidth = 1 kHz for —0.06% error
L™ uA728 -0
3 SL Diff. input Res. = 1 MQ2
AN = Typical amplifying capability
oN =10uVonVemy = 1.0V
soma 4700 Caution: Minimize Stray Capacitance

'ACTIVE FILTER — BAND PASS WITH 60 dB GAIN
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ® yA725

TYPICAL APPLICATIONS (Cont'd)
PHOTODIODE AMPLIFIER

C1 Re® 1000

__—‘ '___.l I_MA._O 10,000
R2" Rs" 1k GAIN
W —AM—01000  RANGE
1MQ | Rg*

R13 } ZERO ADJUST

VWA —

INPUT A3’ <
Ry 1100 k) 100 k62 §
9\5\ N

Lo 2 8 R7 2002 OUTPUT TO
FPT102 OR C-B JUNCTION = A726 AAN~—

OF FPT100 A . s Jc v RECORDER

s 2
s |Rgs10n 220 pF .
47 uF c F12 Ri1* 10052
4
'“VI 51k gy €3 100 pF
= Lsv = R0
5100
DC GAINS = 10,000; 1,000; 100; AND 10
BANDWIDTH = DETEAMINED BY VALUE OF Cy
NOTE: *Indicates £1% metal film resistors recommended
for temperature stability.
+100 V COMMON MODE RANGE
THERMOCOUPLE AMPLIFIER DIFFERENTIAL AMPLIFIER
€1 500 pF
'?nz' 511k8 $ P
—AAA _ 35k
SENSOR M
THERMOCOUPLE
")
R4 2000 -
—0 OuTPUT INPUTS :'s:n
>
C; |"“VVVj
REFERENCE ,mz,F 08 =
THERMOCOUPLE =
€3 100 pF 6
R1 _R3 3
A3’ Re — = — for best CMRR ouTPUT
s11q BI0% 3¢ GAIN = 1000 R6 R4
BANDWIDTH = DC TO 540 Hz
= = EQUIVALENT INPUT R3=R4
NOISE = 0.24 xVrms

R1=R6=10R3

NOTE: *indicates +1 % metal film resistors recommended
for temperature stability.
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INSTRUMENTATION AMPLIFIER WITH
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