uA709

HIGH PERFORMANCE OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUITS

GENERAL DESCRIPTION — The uA709 is a high gain operational amplifier constructed on a single
silicon chip using the Fairchild Planar* epitaxial process. It features low offset, high input impedance,
farge input common mode range, high output swing under load and low power consumption. The device
displays exceptional temperature stability and will operate over a wide range of supply voltages with
little degradation of performance. The amplifier is intended for use in DC servo systems, high
impedance analog computers, low-level instrumentation applications and for the generation of special
tinear and nonlinear transfer functions.

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +18 V
Interna! Power Dissipation (Note)

Metal Can 500 mWw

Ceramic DIP 670 mW

Flatpak 570 mW
Differential Input Voltage 150V
Input Voltage £10V
Storage Temperature Range :

Metal Can, Ceramic DIP, and Flatpak -65°C to +150°C
Operating Temperature Range

Military {311 and 312 Grades) -55°C to +125°C

Commerical (393 Grade) 0°C to +70°C
Lead Temperature .

Metal Can, Ceramic DIP and Flatpak (Soldering 60 seconds) 300°C
Output Short Circuit Duration 5 seconds

NOTE

Rating applies to ambient temperatures up to 70°C. Above 70°C ambient derate linearly at
6.3 mwW/°C for Metal Can, 6.3 mW/OC for Silicone DIP, 8.3 mW/°C for Ceramic DIP and
7.1 mW/OC for the Flatpak package.
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*Planar is a patented Fairchild process.




FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA709

(311 GRADE)
ELECTRICAL CHARACTERISTICS (Tp = +25°C, +9 V < Vg < 15 V unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UN>ITS
Input Offset Voltage Rg < 10kQ 0.6 2.0 mV
Input Offset Current 10 50 nA
tnput Bias Current 100 200 nA
Input Resistance 350 700 k2
Output Resistance 150 o
Supply Current Vg=x16V 25 3.6 mA
Power Consumption Vg=+15V 75 108 mwW
Transient Response Vg=215V, ViN =20 mV, R =2k, Cq =5 nF,

R1 =15k, Cyp =200 pF, Ry = 5002
Risetime 1.5 s
Overshoot Cp €100 pF 30 %
The following specifications apply for -66°C < Tp < +125°C:
Input Offset Voltage Rg <10k 3.0 mV
Average Temperature Coefficient Rg=5082,Ta = +25°C to +125°C 1.8 10 uVv/°C
of Input Offset Voltage Rg =500, Ta = +26°C to -65°C 1.8 10 uv/°Cc
Rg =10k, Tp = +256°C to +125°C 2.0 15 pv/°C
Rg =10k, Tp = +25°C to -55°C" 4.8 25 uv/eC
Input Offset Current Ta=+125°C 35 50 nA
Ta =-55°C 40 250 nA
Average Temperature Coefficient Ta=+25°CtoTp=+125°C 0.08 05 nA/°C
of input Offset Current Tp=+25°CtoTp = -65°C 0.45 2.8 nA/°C

Input Bias Current Tp=-55°C 300 600 nA
Input Resistance Ta=-55°C 85 170 k2
Input Voltage Range Vg=t15V +8.0 \%
Common Mode Rejection Ratio Rg <10 kQ 80 110 dB
Supply Voltage Rejection Ratio Rg < 10kQ 40 100 uV/iv
Large-Signal Voltage Gain Vg=+16V, R >2kQ, Voyr =215V 25,000 70,000
Output Voltage Swing Vg=+15V, R > 10kQ +£12 114 \%

Vg=216V, Ry >2kQ £10 +13 Y
Supply Current Ta=+125°C, Vg=+15V 21 3.0 mA
Ta =-65°C, Vg=+15V 2.7 45 mA
Power Consumption Tp = +125°C, Vg =215V 63 90 mW
Ta=-65°C, Vg=1+15V 81 135 mwW
GUARANTEED ELECTRICAL CHARACTERISTICS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA709

OPEN-LOOP VOLTAGE GAIN

{312 GRADE)

ELECTRICAL CHARACTERISTICS (Tp = +25°C, 9 V < Vg < 15 V unless otherwise specified)

PARAMETER (see definitions) CONDITIONS MIN. TYP. MAX. UNITS
Input Offset Voitage Rg < 10 k2 1.0 50 mV
Input Offset Current 50 200 nA
input Bias Current 200 500 nA
Input Resistance 150 400 ke
Output Resistance 150 2
Power Consumption Vg=3%15V 80 165 mwW
Transient Response VIN =20 mV, R =2 k%,

Risetime g; - gggop?:t:hzt 5(1)3 ke, 03 10 s
Overshoot Cp < 100 pF 10 30 %
The following specifications apply for ~55°C < Tp < +125°C:

Input Offset Voltage Rg <10k 6.0 mv
Average Temperature Coefficient Rs = 502 3.0 uV/°C

of Input Offset Voltage Rg <10k 6.0 pV/°C

Large-Signal Voltage Gain Vg=+15V, R > 2k,

Vout =10V 25,000 45,000 70,000
Output Voltage Swing Vg=+15V, R > 10kQ +12 +14 \%
Vg=215V, R >2kQ +10 +13 \Y

Input Voltage Range Vg =16V +8.0 +10
Common Mode Rejection Ratio Rg < 10k 70 90 dB
Supply Voltage Rejection Ratio Rg < 10 k&2 25 150 VIV
input Offset Current Ta = +125°C 20 200 nA

Ta=-55°C 100 500 nA

Input Bias Current Ta=-~55"C 05 15 uA

Input Resistance 40 100 k2
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA709

(393 GRADE)
ELECTRICAL CHARACTERISTICS (Vg =156V, Tp = 25°C unless otherwise specified)
PARAMETER (see definitions) CONDITIONS MIN, TYP. MAX. UNITS
Input Offset Voltage Rg < 10 k2, 19V Vg<215V 2.0 7.5 .mV
Input Offset Current 100 500 nA
Input Bias Current 0.3 1.5 HA
Input Resistance 50 250 k&2
Qutput Resistance 150 19
.Large-Signal Voltage Gain RL > 2k, VoyTt =10V 15,000 45,000
Qutput Voltage Swing Ry > 10k +12 +14 A
Ry >2kQ +10 +13 \%
Input Voltage Range +8.0 +10 \)
Common Mode Rejection Ratio Rg < 10kQ 65 90 dB
Supply Voltage Rejection Ratio Rg <10k 25 200 uViv
Power Consumption 80 200 mW
Transient Response Vin=20mV, R =2kg,
Risetime C1 =5000 pF, Ry = 1.5 kQ2, 0.3 us
Cp =200 pF, Ry =508
Overshoot Cp <100 pF 10 %
The following specifications apply for 0°C<Ta L +70°C:
Input Offset Voltage Rg <10k, 9V <L Vg<i5V 10 mvV
Input Offset Current 750 nA
Input Bias Current 2.0 nA
Large-Signal Voltage Gain R >2kQ, Voyr =10V 12,000
Input Resistance 35 k&2

GUARANTEED ELECTRICAL CHARACTERISTICS
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « HA709
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « pA709
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA709

TYPICAL PERFORMANCE CURVES
{FOR 312 AND 393 GRADES)
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