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Solid State
Division

Linear Integrated Circuits

Monolithic Silicon

CA741, CA741C, CA747, CA747C,
CA748,CA748C, CA1458, CA1558

Types

Operational Amplifiers

High-Gain Single and Dual Operational Amplifiers
For Military, Industrial and Commercial Applications

| 8-LEAD
8-LEAD | TO5 -
105 (DIL-CAN) :_g;EAD Applications:
H-1528 H-1787 H-1384 ® Comparator
® DC amplifier
® |[ntegrator or differentiator
® Multivibrator
. ® Narrow-band or band-pass filter
| 1 | ® Summing amplifier

Features:

8-LEAD DIP
(MINI-DIP)
H-1817

14-LEAD
DIP

RCA-CA1458, CA1558 (dual types); CA741C,CA741 (single-

types); CA747C, CA747 (dual types); and CA748C, CA748
(single types) are general-purpose, high-gain operational ampli-
fiers for use in military, industrial, and commercial applications.

These monolithic silicon integrated-circuit devices provide
output short-circuit protection and latch-free operation. These
types also feature wide common-mode and differential-mode
signal ranges and have low-offset voltage nulling capability
when used with an appropriately valued potentiometer. A
5-megohm potentiometer is used for offset nulling types.
CA748C, CA748 (See Fig. 9); a 10-kilohm potentiometer is
used for offset nulling types CA741C, CA741, CA747CE,
CA747E (See Fig. 8); and types CA1458, CA1558,
CA747CT, CA747T have no specific terminals for offset
nulling. Each type consists of a differential-input amplifier
that effectively drives a gain and level-shifting stage having a
complementary emitter-follower output.

® Input bias current (all types): 500 nA max.
® [nput offset current (all types): 200 nA max.

This operational amplifier line also offers the circuit designer
the option of operation with internal or external phase com-
pensation. Types CA748C and CA748, which are externally
phase compensated (terminals 1 and 8) permit a choice of
operation for improved bandwidth and slew-rate capabilities.
Unity gain with externa, phase compensation can be obtained
with a single 30-pF capacitor. All the other types are
internally phase-compensated.

RCA’s manufacturing process makes it possible to produce IC
operational amplifiers with low-burst (““popcorn’’) noise charac-
teristics. Type CA6741, a low-noise version of the CA741,
gives limit specifications for burst noise in the data bulletin,
File No. 530. Contact your RCA Sales Representative for
information pertinent to cther operational amplifier types
that meet low-burst noise specifications.

ORDERING INFORMATION

When ordering any of these types, it is important that the
appropriate suffix letter for the package required be affixed

to the type number. For example: If a CA1458 in a TO-5
package is desired, order CA1458T.

Operating- Package Type and Suffix Letter
Temperature TO-5 ___| Plastic |
Range (°C) 8L| 10L | DIL-CAN |8L[14L _
' 0 to +70 T S E
Sm e L
CA741C | single | 0 to +70 B ¥ (A
CA741 | single =R R A o R Sk DO s [ s o
0 to +70 _-B-I_
CA747 | dual —55 to +125 B Y PR, T [ 3X e [
|CA748C | single 0 to +70 [ o (e Bt 0= | e ] [
CA748 | single | ex -55t0+125 | T S e [ F e

*In the 14-lead dual-in-line plastic package only.
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CA741,CA747,CA748,CA1458, CA1558

ELECTRICAL CHARACTERISTICS

_For Equipment Design

Characteristics

Test Conditions

Supply Volts:

vt =15, v=-=-15

Ambient
Temperagure (Tp) m

CA741C

CA747C*
CA748C*
CA1458

LIMITS

File No. 531

CA741

CA747*
CA748*
CA1558

 Max. | Min. | Typ. | Max
R I B DR e

25°C
Input Offset Voltage V10 Rg < 10k2 | 010 70°C 75 - - - mV
~-55 to +125°C - - 1 6
25°C 200 - 20 200
o
Input Offset Current 110 :152555(: — - 8?5 gﬁ nA
] 0 to 70°C 300 | - B =
25°C 500 ~ 80 | 500
o
i C = =
Input Bias Current I1g +15255ﬂ{3 = agg 15;?; nA
0 to 70°C 800 = 2
Input Resistance Ri - 0.3 2 MQ
Open-Loop RS ol siess 25°C ~ 50,000 | 200,000
Differential AQL VL = +10 V 0t 70°C =S i S
Voltage Gain | Qs 55 to +125°C — | 25,000 =
Common-Mode Input v 25°C ~ - e _ y
Voltage Range l e ~-55 to +125°C G +12 +13 -
Common-Mode 25°C ~ = =
Rejection Ratio | “Mnn | s < 10K I T sec = | 70 “ n
Supply Voltage T 25°C _ 150 = W
Rejection Ratio = ~-55 to +125°C -~ - - -
- - 4
RL > 10 k§2 12 14 = -
Swing . £10 + } -
RL > 2k§2 | 01to 70°C +10 13 -
-55 1o +125°C = ik X
25°C - 1 172 | 28
Supply Current o | 2 =
2 50 85
Device Dissipation - 1 - —

*Values apply for each section of the dual amplifiers.
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FileNo.93 —/ __________  _  — C(CA741,CA747,CA748, CA1458, CA1558

ELECTRICAL CHARACTERISTICS
Typical Values Intended Only for Design Guidance

LIMITS
Test Conditions CA741C CA741
Supply Volts: V* = 15, V-=-15 CA747C* CA747*
Characteristics CA748C* CA748*
CA1458 CA1558

Input Capacitance 1.4
Offset Voltage Adjust- 415
ment Range
Output Resistance 75
Output Short-Circuit 25
Current
Transient Response Unity Gain
Risetime V| = 20 mV 03
Overshoot RL = 2kS2 5.0
CL < 100 pF
Slew Rate:
Closed Loop RL > 2k 05
Open Loop4 40
A Open-loop slew rate applies only for tvpii CA748C and CA748,.
*Values apply for each section of the dual amplifiers.
MAXIMUM RATINGS, Absolute-Maximum Values at T = 259C
DC Supply Voltage (between Vt and V— terminals):
CAT41C: CATAIC Y CATABCCATABB™ & ool R ta b0 5 segn o audnl R 4 o o0 Septabirte o0 Blolier . 36 V
CA741, CA747% CA748, CAT5582 . . . o v v v o e e e e s s PR v . 44 V
Differential Input Vg]tage ....................................... +30 V
DC DUV OItageY: &0 2 e s % DAl W Bt b i il oo b Sa R Sl b B Aol st i 18 e e TR ! 15 V
Output Short-Circuit Duration - -« - = ¢ o 0 ot o 0 b i i b b i e 6t 4 e e te e v v s e s e Indefinite
Device Dissipation:
UD10: 100 CACATAIC  CATABCY Tl 2 i oty s s e N Rt el ol s g S e ™ mc Ao 880 o g e D 2 500 mW
Up to 75°C {CA7Z81, CATAB) S e 5 phiapd it de ' 508 S 500 Sve i e 008 B Bt S 500 mW
Up:ta'30YCHACATA L) 5 Dot i 28 8 A st s Sl b SR £y Glloonl g 2 e 8o Yy B0 5 20 0o 0 S0 OR i i 800 mwW
ot 262CHCATATIC) 2ot 50 L o SPalh s 000 2o s S0 0 b 2o & cdv o afnd v oies o o Sears pdmeen 8852, o, 800 mw
Up:to 302 CHCAIBERY- 255t etmah 8 %k s S Y ifaz. S v d Vo i \abpsogs ipRaciaer e odio 8 % Cose byl o, oo 680 mWw
LDt 25 C CATABB): & 2iniit 3 5 o 15 it i it BBt el 5 o5 T e o oD o o teg ¥ W 05 e & e LY, 680 mwW
For Temperatures Indicated Above . . . . . . . . . . .. .. ... ...... . Derate linearly 6.67 mW/°C
Voltage between Offset Null and V™ (CA741C, CA741,CA747CE) . . . . . . . . v v v v v o . .. 05 Vv
Ambient Temperature Range:
Operating — CA741, CA747E, CA748, CA1558 - - o yet e woshod sl S, Rl A —55 to +125 ©OC
CA741C,CA747C,CA748C,CA1458 - - - - + -« « ¢« v v v v v v v v oo v .. 0to +70 ©C
SEOFAQEE: o an. n o o b 2o 02 0 R a2 e S pbioit it deuat® Sn Ul ast Je om0 oniinsie 2N | 5y gl o B R o —65 to +150 °C
Lead Temperature (During Soldering):
At distance 1/16%1/32 inch (1.5910.79 mm) from case for 10 seconds max. . . . . . . . . . . 265°C

4 Voltage values apply for each of the dual operational amplifiers.
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CA741,CA747, CA748, CA1458, CA1558 File No. 531
TOP VIEW TOP VIEW PHASE TOP VIEW
COMPENSATION
NC NC _.TAB PGS TAB
TAB OUTPUT (A) OUTPUT (B) OFFSET l
OFFSET NULL
NULL o
v* (A) v*(B)

INV OUTPUT
|IF:I;|-JT o b INV. INV. INPUT o
INPUT((3) (7) INPUT
(A) (8)
NON-INV. o o NON-INV. NON-INV. OFFSET
NoNPUT v ORuLL INPUT (A) INPUT (B) INPUT b
v- V™ v
NOTE : PIN 4 IS CONNECTED TO CASE
NOTE : PIN 4 IS CONNECTED TO CASE 92Cs - 19427RI 92CS~19428
92C5-19426 .
1b. — CA747CT and CA747T with fc. — CA748CS, CA748CT, CA748S,
‘internal phase compensation. .
1a. — CA741CS, CA741CT, CA741S, & A e st rlepiad
CA741T with internal phase phase compe y
compensation.
TOP VIEW
TOP VIEW _
X INV _\_/ OFFSET
INPUT (A) 3 INPUT () '—. NULL(A)
NON-INV. OUTPUT(A)
OFFSET NULL NC NON~-INV. +
Gl °€ - INPUT (A) ‘_® Rl
INV. OFFSET _ OUTPUT
ot INPUT 2 (D) W NULL (A) (A)
V- _
NON -INV. + OUTPUT V- o 0 NC
e INPUT - - _
FFSET UFFSEJ} miEUT
NON-INV. OUTPUT (B) v-@— —® Yot s |
| INV. o TOP VIEW INPUT (B) = |
INPUT ( g o B s C s OFFSET
92CS-19430 INPUT(B) NULL(B)
- le. — CA741CE with internal phase l
1d. — CA1458S, CA1458T, CA1558S, compensation. 92CS-19429
and CA1558T with internal 1f. — CA747CE and CA747E with
- phase compensation. internal phase compensation.
www.datasheetcatalog.com
S T +
output(a) () 8) V
PHASE COMP
8 OFFSET —® e |
o5 | INV- (7) OUTPUT (B)
u:::T 2 @ v* INPUT (A)
INV.
z NON-INV
N o & © ouTPUT INPUT (A) ©) INPUT (B)
Hm-’l"v-
v- l——@“{JEET v ® I
TOP VIEW TOP VIEW
92C5-23999 92CS5-25015
1h. — CA1458E with internal phase

1g. — CA748CE with external phase

z compensation.
compensation.

Fig. 1 — Functional diagrams.
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D2
INVERTING
INPUT Qs

CA741,CA747, CA748, CA1458, CA1558

PHASE
(8) COMPENSATION

> |
NON-INVERTING
INPUT
|
Q3 Q4 I
OUTPUT
PHASE
COMPENSATION ©
O——1 s
q 39K —
OFFSET NULL —
Qs Rio
50
Qg Qe
Q¢ 1 Q7 Qq Q4 -b
D3 Q7
R) R3 Rz Rj2 Ry
I K 50 K IK 50K 80
O
ALL RESISTANCE VALUES ARE IN OHMS
92CM—-19432

Fig.2—Schematic diagram of operational amplifier with external phase compensation for CA748C and CA748.

E: .z ——— v+t
Dy Do
INVERTING
INPUT 3 Qs Q
O —— - o
Q) 0 I '
() £ ! Ry
NON-=INVERTING S0 pF
INPUT T ¢
Q2
Q
Q3 Qs [ i
D4
m — OUTPUT
' ®
Hﬁ -y
39K
Qs
Qg Qe
Qg 1 Q7 Qq Q4
D3
OFFSET \* T [
HULL\® o
R R3 R2 Rg Ri2 Ry
I K 50KS < IK 3K 50 K 80
_‘ v-

ALL RESISTANCE VALUES ARE IN OHMS ¥ gep FuNCTIONAL DIAGRAM FOR TERMINAL

NUMBERS OF RESPECTIVE TYPE NUMBERS 92CM-19433

Fig.3—Schematic diagram of operational amplifiers with internal phase compensation for CA741C and CA741 and for each
amplifier of the CA747C, CA747, CA1458, and CA 1558,
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CA741,CA747,CA748, CA1458, CA1558.
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Fig. 4 — Open-loop voitage gain vs. supply voltage for all types

except CA748 and CA748C.
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- Fig. 5 — Open-loop voltage gain vs. frequency for all types

except CA748 and CA748C.
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Fig. 6 — Common-mode input voltage range vs. supply voltage Fig. 7 — Peak-to-peak output voltage vs. supply voltage for all
for all types. types except CA748 and CA748C.
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Fig. 8 — Output voltage vs. transient response time
for CA741Cand CA741.
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EileNG: bl o e foies - _CA741,CA747,CA748, CA1458, CA1558

INVERTING
INPUT INVERTING
O & INPUT
A outrur O @—
CA741C L@H-
NON-INVERTING |CA747E, il ©) v out
INPUT CA747C NON-INVERTING ©— 5 i
O ® INPUT
OFFSET O )
NULL
0k - ViN
* SEE FUNCTIONAL DIAGRAM ==
FOR TERMINAL NOS. OF
RESPECTIVE TYPE NO. 92CS-19424Rl _L
Fig. 9 — Voltage-offset null circuit for 92CS-19425R
CA741C, CA741, CA747CE NYTEL Y
and CA747E. Fig. 10 — Voltage-offset null circuit e ;
for CA748C and CA748.

Fig. 11 — Transient response test
circuit for all types.
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