HA741
FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The pA741 is & high performance monolithic Operational Amplifier CONNECTION DIAGRAMS ]
constructed using the Fairchild Planar® epitaxial process. It is intended for a wide range of analog
spplicstions. High common mode voltage renge snd absancas of latch-up tendencies make the uA741 8-LEAD METAL CAN
ideal for.use es a voltage follower. The high gain and wide range of oparsting voltege provides superior (TOP VIEW}
parformance in integrator, summing amplifier, and general feadbeck applications. Electrical charac- PACKAGE OUTLINE SB
teristics of the gA741A and E are identical to MIL-M-38510/10101.
¢ NO FREQUENCY COMPENSATION REQUIRED
e SHORT CIRCUIT PROTECTION
® OFFSET VOLTAGE NULL C,APABILITY
e LARGE COMMON MODE AND DIFFERENTIAL VOLTAGE RANGES
o LOW POWER CONSUMPTION
e NO LATCH-UP
ABSOLUTE MAXIMUM RATINGS
Supply. Voltage Note: Pin 4 connected to cass
BATE1A, uAT41, uAT41E 222V
pA741C ' +18 V
Internal Power Dissipation (Note 1) ORDER 'NFORMAT'QN
Metal Can 500 mW TYPE PART NO.
. uATE41A BATATANM
Molded and Hermetic DIP 670 mW nAT41 UAT4THM
Mini DIP 310 mW uATSIE uAT41EHC
Flatpak 570 mW uATEIC uATETHC
Differential Input,Voltage +30 V
input Voltege (Note 2) +16V
Storage Temperature Range
Metal Can, Hermatic DIP, and Flatpak —65°C to +150°C
Mini DIP, Molded DIP —~55°C to +125°C 14-LEAD'DIP
Operating Temparature Range (TOP VIEW)
Military (A741A, uA741) —55°C to +125°C PACKAGE OUTLINE 6A, 8A
Commercial {uAT41E, uA741C) 0°C to +70°C
Lead Temparsture (Soldering)
Metal Can, Hermetic DIPs, and Flatpak {60 s) ’ 300°C
Molded DIPs (10 5) 260°C 1 U/ 14
Output Short Circuit Duration (Note 3) Indefinite e [ [Jxe
8-LEAD MINIDIP 10-LEAD FLATPAK ve [ El "
(TOP VIEW) {TOP VIEW) 3 12
PACKAGE OUTLINES 6T 9T PACKAGE OUTLINE 3F OFFSEY : ne
" PACKAGECODES T R nott - -
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S : ORDER INFORMATION
TYPE PART NO.
HAT4IA HAT4TADM
ORDER INFORMATION ORDER INFORMATION nA741 BAT410M
TYPE PART NO. TYPE PART NO. BAT4IE BATRIEDC
BAT41C uA7417C BAT41A BATLIAFM BATE1IC BAT41DC
BAT41C nAT41RC nAT41 uAT41FM BAT4IC uAT741PC
Notes on following pages. *Planar I3 & patented Fairchlid presees.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS  nA741

-

1, Reting epplics to ambient temperatures up to 70°C. Above 70°C ambient derete linearly at 6.3mW/°C for the mstal cen,

the DIP and 7.1mW/°C for the Flatpak.

2. For supply voltages less than 218V, the abeolute maximuem input voltage is equal to the supply voleuge.
° or 756 C embient temperature,

3. Short circuit may be to ground or elther supply. Reting spplies to +126 C ceso tompereture
0.35

4, Coelculoted value from: BW{MHz) = Rise Time (3s)

UAT41A
ELECTRICAL CHARACTERISTICS (Vg = £16V, Ta = 25°C unless othewise specified)
PARAMETERS {see definitions) : CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Rs < 500 0.8 30 mv
Average Input Offsat Voltegs Drift i85 uV/C
Input Offset Current 3.0 30 nA
Average Input Oftset Current Drift 05 nA/°C
Input Bies Current 30 80 nA
Power Supply Rejection Rastio Vg = +10, —-20; Vg = +20, =10V, Rg = 500 15 50 uVviv
Output Short Circuit Current : 10 25 - 35 mA
Power Dissipation’ Vg = 220V 80 150 mW
“Input Impedance Vg = £20V 1.0 6.0 Mo
Large Signal Voltags Gain Vg = £20V, R_'= 2kf1, Voyt = 15V 80 vimv
Transient Responss Rise Time 0.26 0.8 us
{Unity Gain) Overshoot 6.0 20 %
Bandwidth {Note 4) 437 1.5 MHz
Slew Rate (Unity Geain) VIN = t10V 0.3 0.7 V/us
The following spacifications apply for —65°C < Tp < +125°C
Input Offset Voltage 4.0 mv
Inpui Offset Current 70 nA
Input Bias Current 210 nA
Common Mods Rejection Ratio Vg = :20V, VN = t16V,Rg =600 80 95 d8
Adjustmeant for Input Offset Voltage Vg = 20V 10 my
Output Short Circuit Current 10 40 mA
Power Dissipation Vg = £20V —ss'¢ L il
+125°C 135 mw
Anput Impedance Vg = 20V 0.5 Mo
Qutput Voltags Swing Vg = 20V, AL-10k2 218 v
Ry = 2k 115 v
o ) Vg = £20V, R = 2kQ, VouT = +15V 32 VimY
Large Signal Voltage Gein Vs = 15V, R = 2ki, VouT = £2 V 10 VimV
NOTES
8.3mW/C for
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ uA741

uA741
ELECTRICAL CHARACTERISTICS (Vge 216V, Ta = 26°C unless otherwise spesified)
PARAMETERS (see definitions) CONDITIONS BIN TYP MAX UNLTS
Input Ofisst Voltage Rg < 10 kQ2 5.0 5.0 myY
Input Offset Current : 20 200 nA
Inpust Bies Current 8o &0 nA
Input Resistance 0.3 2.0 MO
input Capacitance . 1.4 pF
Offset Voltage Adjustment Range 216 my
Large Signa! Voltage Gain R 22k, Voytr =210V 80,000 200,000
Qutput Resistance 78 1)
Output Short Circuit Current 25 mA
Supply Current ) 1.7 2.8 mA
Power Consumption 50 88 mW
Trengient Response Rise time 0.3
R us
Unity Gain Vin ® 20 mY, Ry = 2 k},C| < 100 pf
Uity ' Ovarshoot IN L L e 5.0 %
Slew Rate RL» 2k 0.5 Vius
The following spscifications apply for =56°C € T, < +125°C: '
Input Offset Voitage Rg € 10kQ2 1.0 8.0 mY
Ta =+125°C 7.0 200 nA
| Off ’
nput Offsat Curr:ont Ta< T55°C o6 500 oA
\nout Biss Current Ta®=+125C 0.03 0.5 BA
88 LU n Y
P ' TA=-55C 0.3 1.5 uA
input Voltage Range £12 213 1Y
Common Mode Rejection Ratio Rg € 10 k2 70 80 dé
Supply Voltage Rejection Ratio Rg € 10 kN2 ’ 30 50 uviv
Large Signal Voltage Gein RL »2kfl, Voyt =10V 25,000
Output Voltage Swi RL 210k 12 214 \4
u @ -
put Voltsge Swing RL > 2 k0 £10 213 v
Ta =+125°C 1.8 2.5
Supply Current A 3 ma
Tp =~55°C 2.0 3.3 mA
‘ Ta=+125'C - 45 78 mwW
Power Consumption o
Ta=~55°C 60 100 mwW
TYPICAL PERFORMANCE CURVES FOR pA741A AND uA741
OPEN LOOP VOLTAGE GAIN OUTPUT VOLTAGE SW‘ING INPUT COMMON MODE
AS A FUNCTION OF AS A FUNCTION OF VOLTAGE RANGE AS A
SUPPLY VOLTAGE SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE
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EAIRCHILD LINEAR INTEGRATED CIRCUITS « uA741

UAT41E
ELECTRICAL CHARAGTEﬁISTI@ (Vg =218V, Ta = 25°C unless otherwise spacified)
PARAMETERS (soe dafinitions) CONDITIONS MIN TYP MAX ‘UNITS
Input Offset Voltage Rg < 50Q 08 30 my
Avarege Input Offsat Voltaga Drift ' 15 sV/C
input Offsst Current 3.0 30 nA
Avérags laput Offsst Current Drift 0.5 nAfC
tnput Bias Currant 30 80 nA
Powar Supply Rejection Ratio Vg = +10, —20; Vg = +20, =10V, Rg = 500 18 50 uviv
Output Short Circuit Current 10 25 35 i)
Powar Dissipation Vg = £20V 80 180 miN
Input impadance Vg = £20V 1.0 6.0 M
Largs Signa! Voltegs Gain Vg = 20V, Ry = 2kf2, VouT = 15V 50 Vimy
Transient Response Riss Time 0.25 08 e
{Unity Gein) Overshoot 6.0 20 %
Bandwidth (Note 4) 437 1.5 Mz
Slew Rata (Unity Gain) Vi = £10V 0.3 0.7 Vius
The following specifications spply for 0°C<Ta < 70°C
Input Offset Voltage 4.0 mY
Input Offsat Current 70 nA
input Bias Current 210 nA
Common Moda Rejection Ratio Vg = £20V, Vi = £15V, Rg = 5002 80 95 d8
Adjustmant For Input Offset Yoltage Vg = 220V 10 mv
Output Short Circuit Current i0 40 mA
Power Dissipation Vg = 220V i50 mW
tnput Impadance Vg = +20V 6.5 MG
Qutput Veltags Swing Vg = £20V, R = 10k *1€ v
Ry = 2«0 £15 v

Lerga Signel Voltags Gein Vg = £20V, Ry = 2k}, VouT = £18V 32 VimYy

Vg = tBY, R_=2kQ, Voyrt =2V 10 Vimy

Q INVERTING INPUT
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pAT41C
ELECTRICAL CHARACTERISTICS (Vg =216V, Ty = 25°C unless otherwise specified}
PARAMETERS (see definitions) CONDITIONS PALN TVe MAX UNITS
Imput Offsat Voltage Rg < 10 k&2 2.0 8.0 M
Input Offset Current | ) . 20 200 A
input Bias Current 80 800 nA
Jnput Resistance 0.2 2.0 Mo
Input Cspacitance 1.4 pF
Offset Voltage Adjustment Range £18 my
input Voltage Range 212 #13 \Y
Common Mode Rejection Ratio Rg < 10kQ 70 80 dB
Supply Volitage Rejection Ratio Rg < 10 k@Y 30 150 uv iy
Large Signat Voltege Gain Ry 22k, Voyur =110V 20,000 200,000
'0 tout Voltage Swi RL=10kn £12 14 v
7
utput Voltage Swing RL>2k0 10 213 v
Output Resistance 75 2
Output Short Circuit Current 25 mA
Supply Current . 1.7 2.8 mA
Power Consumption 80 8s miw
Transient Response s )
{Unity Gain) Risa time | . =20 mV, R =2kQ, Cp < 100 pF 03 B
Overshoot 5.0 %
Slew Rate : R =2k 0.5 Vius
The following specifications apply for 0°C < T4 < +70°C:
tnput Offset Voltage 7.5 mY
Input Offset Current 300 nA
Input Bias Current 800 nA
Large Signal Volitage Gain R » 2k, Vhoyr =210V 15,000
Output Voltage Swing R » 2k £10 13 v
TYPICAL PERFORMANCE CURVES FOR UAT41E AND pAT41C
OPEN LOOP VOLTAGE GAIN QUTPUT VOLTAGE SWING ENPUT COMMON MODE
AS A FUNCTION OF AS A FUNCTION OF VOLTAGE RANGE AS A
SUPPLY VOLTAGE R SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE
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FAIRCHILD LINEAR INTEGRATED CIRCUITS o pA741

TYPICAL PERFORMANCE CURVES FOR pA741A, pA741, uA741E AND UAT4RIC
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FAIRCHILD LINEAR INTEGRATED CIROUITS =
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ¢ pA741
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1] = M A7) 0
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[ o S— D ouTRuY WUT  ping
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AN = 400 MR GAIN R1 R2 BW RN
Cin=1pF 10 1kQ 8 ka2 100 kHz 400 Ma
Aguy <<1 8 100 100 2.9 k2 10 kHz 280 MQ
B.W. = 1 MKz 1000 100 & 99.9 k1 1 kHz 80 MO
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ° pA741

TYPICAL APPLICATIONS (Cent'd)
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