{v7 SGS-THOMSON
I sucroELEcTRONICS UA741

GENERAL-PURPOSE SINGLE OP-AMPs

s LARGE INPUT VOLTAGE RANGE

= NO LATCH-UP

= HIGH GAIN

a SHORT-CIRCUIT PROTECTION

s NO FREQUENCY COMPENSATION
REQUIRED

= SAME PIN CONFIGURATION AS THE UA709

DIP14
(Plastic Package)

SO8
DIP8 (Plastic Micropackage)
{Plastic package) ;;
J .
CERDIP8
(Cerdip Package)
DESCRIPTION Loso0
The UA741 is a high performance monolithic ope- (Tricecop (LCC))
rational constructed on a single silicon chip. It is in-
tended for a wide range of analog applications.
- Summing amplifier ORDER CODES
- Voltage follower Package
- Integrator Part Temperature
_ Active fiter Number Range |y |ylac|n|MD
- Function generator.
. . . . UA741C/E[ 0°Cto +70°C |®|® LA
The Zlgh gain e}nd W|rc11e range qf operating voltages UA741]  |-40°Cto + 105°C o ole
provides superior performance integrator, summing UA741M/Al-55C 1o+ 125°C| o | o | o
amplifier, and general feedback applications. the in-

ternal compensation network (6 dB/octave) insures Note : Hi-Rel Versions Available
stability in closed loop applications. Examples : UA741CN, UA7411H

PIN CONNECTIONS (top views)

DIP8/CERDIP8 TO99 LCC20 DIP14
So8 4 - Inverting
1 J Ju B
input
1 ' He ZE P'3 5- Non-inverting
2] 7 1-NC 11- NC 3 Pz input
3 E:D\] 5 2- Offset 12- Offsetnull  * C:D_‘_J“ 6- Veo
nutl 13- NC 50 Jw  7-NC
4[] ® 3-NC 910111213 14- NC s Bs 8-NC
4-NC 15- Output g De 9- Offsetnull
5- Inverting input 16- NC 10- Output
1- Offset null 5 - Offset null 6-NC 17- Ve 11- Ve
2 - Inverting input 6 - Output 7 - Non-inverting input 18- NC 1-NC 12- NC
3 - Non-inverting input 7-Vee 8-NC 19- NC 2-NC 13- NC
4-Vee 8- NC 9-NC 20- NC 3 - Offset null 14- NC
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UA741

ABSOLUTE MAXIMUM RATINGS

Value

| P i
Symbo arameter UA741M, A| UA7a11 |UA741C,E| O™

Vee Supply Voltage +22 +22 +22 "

Vi Input Voltage +15 +15 + 15 \

Vid Differential Input Voltage + 30 +30 + 30 Vv
Piot Power Dissipation 500 500 500 mw

Output Short-circuit Duration Infinite
Toper | Operating Free-air Temperature Range - 55to + 125/~ 40to + 105/ 0to + 70 °C
Tstg Storage Temperature Range —-65t0150 | —65t0150 | — 6510 150 °C
SCHEMATIC DIAGRAM
Non-inverting input
fo1:]
inverting
o Qz}Dinpnl
Q10
Offset
null
R4
5k _
{Jvec
Offset null
E88UA741-01
oft Inverti Non-
Case set | Inverling | ;. erting Vee Ve Output N.C.
Null Input Input

TO99/DIP8/CERDIP8/SO8 1.5 2 3 7 6 8

DIP14 3,9 4 5 6 1 10 *

LCC20 2,12 5 7 10 17 15 "

" TO116, LCC20 : Other pins are not connected.
21 L35 SGS-THOMSON
Y/ wicrorEcTROMCS
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UA741

ELECTRICAL CHARACTERISTICS

UA741M/A:—55 C <Tymp <+ 125°C, Vge =+15 V
UA7411 —40 C<Tamp £+ 105°C, Ve =215V
UA741C/E: O0C<Tymp<+ 70°C, Ve =215V
{unless otherwise specified)

UA741C, E, I, M, A
Min. Typ. Max.
Vio Input Offset Voltage Rs < 10 kQ mvV

Tamb =25°C 1
Tmin < Tamb < Tmax
UA741E, A Tamo =25 °C 1
Trin £ Tamp € Trmax

Lo Input Offset Current nA
Tamp =25 °C 2 20
Tmm < Tamh < Tmax 40
lis input Bias Current nA
Tams = 25 °C 10 100
Tmin £ Tamp < Tmax 200
Avo Large Signal Voltage Gain Vimv
(Vo =110V, RL =2 kQ)
Tamb = 25 GC 50 200
men < Tamb < Tmax 25
SVR Supply Voltage Rejection Ratio dB
(Rs < 10 kQ)
Tamo =25 °C 77 90
Tmm < Tamb < Tmax 77
Ice Supply Current, no Load mA
Tams = 25 °C 1.7 2.8

Tmln < Tamb < Tmax 3.3

' Input Voltage Range \
Tamp =25 °C -12 +12
Tmin € Tamb € Tmax -12 +12
CMR | Common Mode Rejection Ratio dB
{Rs s 10 k)

Tamp =25 °C 70 90

Tmin < Tamb < Tmal 70

Symbol Parameter Unit

AR O

los Output Short-circuit Current

Tamb =25 °C

+ Vgpp | Qutput Voltage Swing Y

Tamb =25 °C RL =10 kQ 12 14
RL = 2kQ 10 13

Tmin < Tamb < Tmax RL =10 kQ 12
RL = 2kQ 10

10 25 40 mA

Svo Slew-rate (V, =+ 10V, RL =2 kQ C_ < 100 pF,

V/'HS
Tamo =25 °C, unity gain) 0.25 05

tr Rise Time us
(Vi=+20mV, R, =2 kQ. C_ <100 pF 0.3
Tamb = 25 °C, unity gain)

Kov Overshoot (V== 20 mV, R, =2 kQ, G| < 100 pF, %

Tamb =25 °C, unity gain)

R Input Resistance, Tamp =25 °C 0.3 2 mQ

LN SGS-THOMSON In
’l guceg@mmmncs
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UA741

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter UA741C. E,I, M, A Unit
Min. Typ. Max.
GPB Gain Bandwidth Product MHz
(Vi=10 mV. R, =2 kQ, C_ < 100 pF f =100 kHz, 0.7 1 1.6
Tamp =25 °C)
THD Total Harmonic Distortion %o
(f =1 kHz, A, =20 dB, R 2 kQ. Vo =2 Vg, 0.06
C. < 100 pF, Tamp =25 °C)
Vn Equivalent Input Noise Voltage 29 nvivHz
(f =1 kHz, Rg =100 Q)
Phase Margin 50 Degrees
OPEN LOOP VOLTAGE GAIN (Typ.} OPEN LOOP FREQUENCY RESPONSE {Typ.)
115 120
110 100 ==
L+ P \
@ 105 2 w0
o z
Z 100 A o S
- r g
(L] o5 l/ w \
§ 7 g 40
Y %0 :3—‘ 20
o
o >
85 0
80 -20 \
D 2 4 6 8 10 12 %4 16 18 20 1 10 100 1k 10k 100k 1M 10M
SUPPLY VOLTAGES (Véc AND Vel (£V) FREQUENCY (Hz)
E88UAT741-02 E8BUA741-03
A SGS-THOMSON
&7 555
Y/ WiCROELECTRONICE

1062




UA741

PEAK TO PEAK OUTPUT SWING (V) OUTPUT VOLTAGE (mV)

POWER CONSUMPTION (mWwW)

24

16

12

TRANSIENT RESPONSE (Typ.)

\v
90%
] Vee = t15v
Tamh = +25°C
10% amb
RL =2KkQ
Rise time C_ = 100pF
1 i A A
0 05 15 2 25
TIME (us)

E8BUA741-04

OUTPUT VOLTAGE SWING

*0 gsoc KTymp S+ 125°C
Blr, > 2kn J/
32
28 P 4
24
20
16
12 (/
8
7
4
0
5 10 15 20
SUPPLY VOLTAGE [+ V]
EBBUA741-06
POWER CONSUMPTION
100 T T
Tomp = +25°C
80
60 /
o % /
20 v
7
0
5 10 15 20

SUPPLY VOLTAGE (1V]

ABSOLUTE MAXIMUM POWER DISSIPATION

600

50C

400

300

200

POWER DISSIPATION (mW)

100

]

25 45 65 85
AMBIENT TEMPERATURE ({°C)

105 125

E88UA741-08

<7}

EBBUA741-05
INPUT COMMON MODE VOLTAGE
s RANGE
:! 16 T T
w —55°C < Ty, < +H125°C
2 mn
g
x 2
i
3 w0
5 /'
e s
> 4
4 /]
o 6
o /
= a y
2
o
s 2
2
0
i 5 10 15 20
SUPPLY VOLTAGE (+V)
E88UA741-07
OUTPUT CURRENT vs AMBIENT
TEMPERATURE
50
[ [ ]
AS|—T— 11
40 10S + Source
\\
35
< 30 ~
E 10 sink ]~ N
T~
o 25 -
a 20 §
15
10
5
0
55 -35-15 5 25 45 65 85 105125
AMBIENT TEMPERATURE (°C)
EBB8UA741-09
5/11
SGS-THOMSON
MICROELECTROMICS
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UA741

6/11

PEAK TO PEAK OUTPUT SWING (V)

NOISE (nV/VHz)

NOISE (nV/VHz)

OUTPUT VOLTAGE SWING
28 ——
Vee = 116V
Tamb= +25°C_§~

26
24
22
20
18
16
14
12
10

/

8
0,1 0,2 05 1 2 5 10

LOAD RESISTANCE (k)

E8BUA741-10
EQUIVALENT INPUT NOISE vs FREQUENCY
Rg = 100 Q

40
35

30\

25 N

20

15
10

100 1000 10000

FREQUENCY (Hz)

100000

E8BUA741-12

EQUIVALENT INPUT NOISE vs AMBIENT

TEMPERATURE
40

35
30

25
20 =]

15

10

5

Q

-55 -35-15 5 25 45 65 85 105125
AMBIENT TEMPERATURE (°C)

EB3UA741-14

1064
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MEAN SQUARE NOISE CURRENT {A%/Hz)

Av (dB)

PEAK TO PEAK CUTPUT SWING (V]

110.00
108.00
106.00
104.00
102.00
100.00
98.00 q
96.00 [ AN
94.00
92.00
90.00
88.00
86.00
84.00
82.00
80.00

SGS-THOMSON
MICROBLECTAONICS

OUTPUT VOLTAGE SWING

a0
Vee - 15V
36 R - 10kS2
32 Tamb = + 25°C
28
24 \
20
16
12
N\,
Ny
0 )
100 '™ 10k 100k 1M
FREQUENCY (H.)
E8BUA741-11
INPUT NOISE CURRENT
20
W Ve - sV
Tamb ° +25°C
10-22 l
10723 ]
1024 P,
1025
10'26
10 100 1k 10k 100k

FREQUENCY (Hz)
E88UA741-13

LARGE SIGNAL VOLTAGE GAIN vs AMBIENT
TEMPERATURE

P el M,
L

-55 -35-15 5 25 45 65 85 105 125
AMBIENT TEMPERATURE (°C)

E8BUA741-15




UA741

GAIN BANDWIDTH PRODUCT vs AMBIENT POWER SUPPLY & COMMON MODE REJECTION
TEMPERATURE RATIO vs AMBIENT TEMPERATURE
120 -
14
VR
13 115 /\
12 L1
N 110
x 1.1 CMR+ L1
a 1 g 105
s 9
8 N 100
’ 05 |20 T
6
5 90
55 -35 -15 5 25 45 65 85 105 125 5535 -15 5 25 45 65 85 105 125

AMBIENT TEMPERATURE (°C)
EB8UA741-16

AMBIENT TEMPERATURE (°C)

E88UA741-17

INPUT BIAS CURRENT vs AMBIENT

TEMPERATURE

50

45
40

35

30

25
20

B (nA)

15 =]

/

10

5

0
-55 -35-15 5 25 45 65 85105125

AMBIENT TEMPERATURE (°C)

MEASUREMENT DIAGRAMS
VOLTAGE OFFSET NULL CIRCUIT

EB8UA741-18

TRANSIENT RESPONSE TEST CIRCUIT

TO99 — DIP8 - CERDIP8

0—_4

lnputs

o

[

Lo

A=
20
A W
E88UA741-19 E8BUA741-20
‘ SGS-THOMSON 71
Y7 NichosEcTRONICS
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UA741

MEASUREMENT DIAGRAMS (continued)
CURRENT TO VOLTAGE CONVERTER

NEUTRALIZING INPUT CAPACITANCE TO OP-
TIMIZE RESPONSE TIME

R2 = Ry
for minimum error due to bias current

E88UAT741-21

R2

R1
&‘: UA741 }— O eo
3 +

C
R3 N
a0 3+—j}—
—_—

Cs
R1
CNs—.C

EBBUA741-22

POSITIVE VOLTAGE REFERENCE

NEGATIVE VOLTAGE REFERENCE

6.8v na 81X55 BIX55 6.8v
Lg |
R v? R1
f uA741 —O e gc UA741 -—0 ¢g
) R '
v-
R2 R2
R3 R3
Ra A4
E88UA741-23 EBSUA741-24
il (N7 SGS-THOMSON
YF GaicrorlEcTROMICS
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UA741

PACKAGE MECHANICAL DATA

8 PINS — TO99 — METAL CAN
mm @ 5.08 0.72
e
/ /5,
| 1
N
Pin
4.20
4,69
1
0.26
1.01
B Pins
0.407
0.508
14 PINS - PLASTIC DIP
mm
€ L [} e e e e=2.54
Y
: 1y
| |- T I
soemax il ][] [ T i |457 men
R AR AIHRE
H FARYY AR Y A | | |a L
. | l 1 i -
|
[ : :
AN 033 1.77 mox.
39 0.508 2)
- o
15°
14 2
el mimlalianlisisH
Datum
—5—-——_ 1 {1) Nominal dimension
Or—< {2) True geometrical position
2 ]
LS Y J 0yt gy s gy
4
19.9 max. 6.35
1
o 14 pins

9/11

L7 Sy
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UA741

PACKAGE MECHANICAL DATA (continued)
8 PINS — PLASTIC DIP OR CERDIP

mm [ 2.54 e e e 85 mox.
(2) [
]' I J 1 0.51m)
5,08 max.
b
1.27max. g, . » o1:27 max (2)
.t 5
1 O
Datum ?
9 (1} Nomnal dimension
— T ek (2} True geometnical postion
Or
% Rl
ANRE R RN
!  10max. 4
8 Pins
20 PINS — TRICECOP (LCC)
o } 8,74 J 1,86 max.
1.27 I 9.04 -
14 18
13 ! 19
|
Output n?1
_ _ 1
2.16
0.64
k4 3
8 4
62127 e lelelel, Datum 8.74
L T T T ! 9.04
Zn PINS
1011
‘ SGS-THOMSON
7’ MICROELECTRGNICS
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UA741

PACKAGE MECHANICAL DATA (continued)
8 PINS — PLASTIC MICROPACKAGE (SQ)

mm e=127 e e e 0.185
0.265
. : ; 0.63
max.
. o
. hﬁﬁ min.
8 5 ’
59 39 0.1
6.2 4, 0.2

3
/ 04
Datum 0.35 min.

0.45
4.75 1.75 max.
4,95
8 Pins
(37 SGS-THOMSON 1At
7’ MICROELECTRONICS
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