uAT0SAM, vA709M, uA709C , uA74iC, uA741l, vA741M
GEMERAL-PURPOSE OPERATIONAL AMPLIFIERS GENERAL-PURPOSE OPERATIONAL AMPLIFIERS
D920, NOVEMBER 1970 — REVISED JANUARY 1882
electrical characteristics at specified free-air temperature {unless otherwise noted VcCt = £15 V) Short-Clrcuit Protection ’ UATEIM. .. J PACKAGE
(TOP VIEW)
PARAMETER TEST CONDITIONS T uA7O3C uNIT Offset-Voltage Null Capability
MIN  TYP  MAX )
_ - 25°C 2 75 Large Common-iiode and Differential NCfl+ ™ 14fINC
Vig  input offsat voltage Vegy = £9Vio 215V, Vg =0 Full range 0 mv Voltage Ranges NC[ 2 sall NC
26°C 100 500 N . OFFSETN1[} 3 12[] NC
o input offset cutrent Vec: = x9Vto 16V, Vg =0 Full range 750 n E » No Frequency Compensation Required IN—[ 4 1 ]VCC+
- ~ - 25°C 0.3 15 o IN+[ls 1ol OUT
Iig  input bias current Vegs = 29V £ 15V, Vp =0 Foll range > A LOW Power Consumptlon Veo-ll s of] OFFSET N2
Vicp Common-mode input voltage range 25°C +8  x10 v o # No Latch-Up NC[} 7 sl] NC
A = 10 ka 25°C 24 28
Voo, Meximum pesk-to-peak L= ) Full rangs | 24 v ¢ Designed to Be Interchangeable With UAT41M. . . JG PACKAGE
OPP utput valtags swing AL = 2ka 25°C 20 26 ; Falrchild pA741 uA741C, uA7411.. . D OR P PACKAGE
R = 2kl Full range 20 (TOP VIEW)
Large-signal differential 25°C 15 45 description
; AVD ahage emplificati R s 2k Vo = 210V e 17 VimV ) , . orrseTnil[1 ~ slinG
= 25°C 50 250 The uA741 is a general-purpose operational iN-f] 2 7lVoes
r input resistance . . : Full range| 35 ke ‘amp"ﬂer featuring offset-voltage null capability. |N+[ 3 6} OUT
fo _ Output resistance Vo=0. See Note 5 25°C 180 [ s The high common-mode input voltage range and Vee-0] 4 5{] OFFSET N2
CMRR Common-mode rejection ratio Vic = V|cR min 25°C 65 20 ) dB the absence of latch-up make the amplifier ideal -
ksys_Supply voltage sensitivity Vec = 9Vt 15V 25°C 25 200 | gviv b for voltage-follower applications. The devics is .
Pp__ Total power dissipati Vo =0, No load 25°C 80 200 | mwW 3 short-circuit protected and the internal frequency UA741M. .. U FLAT PACKAGE
. i ity wi OP VIE!
1 All characteristics are specified under open-loop cperatlon with zero volts common-mode voltage unless otherwise specified. Full range compensation ensures Stabmty without external r )
HE for uA709C is 0°C to 70°C. components. A low potentiometer may be . U
{ NOTE 5: This typical value appliss only at frequencies shove a few hundred hertz because of the effects of drift and thermat feedback. connected between the offset nuit inputs to null out NC[f 1 10 ] NC
. the offset voltage as shown in Figure 2. OFFSET Ni{] 2 sl NC
i isti = = ° N~ Vi
operating characteristics VOC % *9Vito £15V, Ta = 25°C . The UA741G Is characterized for operatlon from ’N+E :: : O%c_:;
] : uATO9AM ) 0°C to 70°C. The uA74il Is characterized for Vee-ll s 5[] OFFSET N2
PARAMETER TEST CONDITIONS UA708M UNIT § operatlon‘ from -40°C tp 85°C.The uA741M is
uA708C characterized for operation over the full military
= MIN__TYP MAX temperature range of —55°C to 125°C. UAZ41H . .. FK PAGKAGE
tr Rise time _ _ . L =0 0.3 1 BS
Owershoot factor ] V1 = 20V, Ry = 2kR,  Seefigure 1 Pp —pm 5%  30% symboi
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FIGURE 1. RISE TIME AND SLEW RATE
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uA741C, uA741, uAT41M ; uA741C, uA741}, bAT41H

GENERAL-PURPOSE OPERATIONAL AMPLIFIERS GENERAL-PURPOSE OPERATIONAL AMPLIFIERS
AVAILABLE OPTIONS
DISSIPATION RATING TABLE
PACKAGE . A
Ta SMALL OUTLINE | CHIP CARRIER | CERAMIC DIP | CERAMIC DIP | PLASTIC DIP | FLAT PACK PACKAGE Tas25°C DERATING DERATE Ta=70°C Ta=85°C Tp=125°C
()] FQ ) {JG) ®) ()] POWER RATING FACTOR ABOVETp POWERRATING POWER RATING POWER RATING
0°Cto 70°C UA741CD uA741CP | - 8] 500 mW 5.8mW/°C 64°C 464 mW 377 MW N/A
-40°C to 85°C UA7411D CATAIIP FK 500 mW 11.0 mWPC 105°C 500 mW 500 mW 275 mW
—55°C to 125°C uA74IMFK UAT41MS uA741MIG uA741MU J 500 mW 1.0 mW/°C 105°C §00 mW 500 mW 275 mwW
The D package is available taped and reeled. Add the suffix R (e.g., UA741CDR). Ric . 500mwW 8.4 mW/°C aQ°C 500 mW 500 mW 210 mwW
P 500 mW N/A N/A 500 mW 500 mW N/A
schematic - U 500 mW 5.4 mW/°C 57°C 432 mW 351 mW - 135 mW
Vees
electrical characteristics at specified free-alr temperature, Veg= = +15V
PARAMETER TEST TAf UA741C UA7411, UA741M UNIT
IN— CONDITIONS MIN  TYP MAX{ MIN TYP MAX
. ° 6 1 5
vio Input offset voltage Vg=0 = ﬁs ¢ ! 75 s mv
. —— OUT ull range .
N+ 4 AVig(ad) _Offsot voltags adjust ranga Vo<0 25°C 16 =15 Y
___E : . ot ofeet carent vooo 25°C 20 200 20 200
|AJ . Compeonent Count o i ° Full range 300 500
] 1§ TrmBE= 2 s Inpust bias current Vo=0 2570 U 8 S0l m
o} Resistors ~ 11 Full range 800 1500 o
Diode -1 Common-mede input 25°C +12 =13 =12 =13
s VICR v
: apacitor -1 voltage range Fullrange | =12 %12
AL =10kaQ 25°C +12 x4 212 x14
Vom Maximum peak output Rp = 10kQ Fulirange | =12 X +12 v
OFFSET N1 . voltage swing Ry = 2kQ 25°C =10 =13 210 =13
OFFSET N2 Rp = 2kQ Fulirange | =10 +10
AvD Large-signal differential Ry =2kQ 25°C 20 200 50 200 VimV
vee- voltage amplification Vg =210V Full range 15 25
1 input resistance 25°C 0.3 2 0.3 2 MQ
; ) fo Output resistance ‘SIS:N%te 5 25°C 75 75 Q
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Ci Input cepacitance 25°C 14 1.4 pF
uA741C uA741f UA741M UNIT N " 25°C 70 30 70 )
Supply voltage Vo4 {see Note 1) 18 22 22 v CMRR Common-mode rejection ratio Vi = VigR min Fail range 7 7o dB
Supply voltage V.- (see Note 1) -18 ~-22 ~-22 v o
: - Supply voltage sensitivity Voo =+9Vio 25°C 30 150 v} 150
ksvs v
:?:ﬂ::en::: input v.ohaug:a (sst:l Nlole 12) — =15 +30 30 v (avio/aVee) 215V Full range 150 150
put voltage any input (sse Notes 1 and 3 =15 =15 =15 v Tos ‘Short-circut oulput current 25°C 225 240 225 40| mA
Voltage between either offset nulf terminal (N1/N2) and Voc— 215 20.5 0.5 v 25°C 17 28 17 28
ircud TS T = Ni , Vo = b . > - mA
Duration of output short circuit (see Note 4) icc Supply current oload, Vo =0 Fy o 33 33
C total power dissip See Disslpation Rating Table 725G 50 55 50 rm
Operating free-air temperature range Bto70 —401085 | -5510125 °C fp Total power dissipation Noload, Vo =0 Full range 100 100 ™
Storags tamperature (ange -6510160 | ~6510150 | ~6510 150 c . T All characteristics are measured under open-loop itions with zero de input voltage unless otherwise specified. Full range for
Case for 60 FK package 260 °c the UAT41G is 0°C 10 70°C, the uA7411 i —40°C to 85°C, and the uA741M is ~55°C 1o 125°C. .
Lead 1,6 mm (1/16 inch) from case for 60 seconds | J, JG, or U 300 °C NOTE &: This typical value applies only at frequencies above a few hundred hertz because of the effects of drift and thermal feedback.
Lead 1,6 mm (1/16 inch) from case for 10 se: D or P packag 260 260 -] °C N

NOTES: 1. All voltage values, uniess otherwise noted, are with respect to the midpoint betwsen Vg, and Voo
2. Differantial valtages are at the noninvarting input terminal with respect to the inverting Input terminal.
3. The magnitude of the input voltaga must never exceed the magnitude of the supply voltage or 15 V, whichever is fess.
4. The output may ba shorted to ground or either powsr supply. For tha uA741M only, the unlimited duration of the short circuit applies
at (or below) 125°C case temperature or 75°C free-air temperature. .
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uA741C, uA741l, uA741
GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

operating characteristics, Voo = 15V, Tg = 25°C

UA741C UuA7411, UA7418
PARAMETI
ER TEST CONDITIONS WIN  TYP WAX| WIN TYP MAX UNIT
i Rise timg Vi =20my, Ry =2kR, . 0.3 - 03 [
Overshaot factor C = 100 pF, See Figure 1 5% 5%
N Vi =10V, R =2k,
SR Slew rate at unity gain Gy = 100 pF, Soe Figure 1 0.5 05 Vius

PARAMETER MEASUREMENT INFORMATION

—— e OV
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INPUT VOLTAGE
WAVEFORM

Cy =100 pF =< 2 R =2k

XL

TEST CIRCUIT

Figure 1. Rise Time, Overshoot, and Siew Rate

APPLICATION INFORMATION

T

To Voo

Figure 2. Input Offset Voltage Null Circult
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uAT41C, uATA1L, uATATY
GENERAL-PURPOSE CPERATIONAL ANMPLIFIERS

TYPICAL CHARACTERISTICST

INPUT OFFSET CURRENT INPUT BIAS CURRENT
vs vs
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Flgure 5

1 Data at high and low temperatures are applicable only within the rated operating free-alr temperature ranges of the various devices,
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uA741C, uA7411, uA741

GENERAL-PURPOSE OPERATIONAL AMPLIFIERS

uA741C, uA741l, uATAIM
GENERAL-PURPOSE OPERATIONAL AHAPLIFIERS

TYPICAL CHARACTERISTICS
OPEN-LOOP SIGNAL DIFFERENTIAL
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TYPICAL CHARACTERISTICS
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COMMON-MODE REJECTION RATIO OUTPUT VOLTAGE
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