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

Features.
e Input Blas Current (All Types) ........ . 500nA (Max.)
* Input Offset Current (All Types) ....,.. 200nA (Max.)

Applications .

* Comparator

* DC Amplifler

¢ Integrator or Differentiator

® Multivibrator

* Narrow-Band or Band-Pass Filter
e Summing Amplitler

B 4% #1 # 4} 886-3-5753170
JE 0 7 LT (1) 86-21-34970699
4% L) 86-755-83298787

Description

The CA1458, CA1558 (dhal types); CA741C, CA74t
- {single-types); high-gain operational ampilifiers for use In

military, industrial, and commeroctal applications.

Thése monolithic silicon Integrated-clrcult devices provide

" output short-circuit protection and latch-free operation,

These types also feature wide common-mode and differen-
tial-mode signal ranges and have low-offset voltage nulling
capability- when used with an appropriately valued
potentiometer. A 10-kilohm potentiometer Is used for offset
nulling types CA741C, CA741 (See Fig. 9); and types
CA1458, CA1558, have no specific’ terminals for offset
nulling. Each type conslsts of a differential-input amplifier
that effectively drives a galn and level-shifting stage having

. a complementary emitter- follower output.

The manufacturing process make it possible to produce IC
operational amplifiers with low-burst (“popcorn”)- noise
characteristics. The CA741 glves limit specifications for
burst noise in the data bulletin, File No. 530. Contact your
Sales Representative’ for information pertinent to other
operational amplifier types that meet Iow burst nolse
speclfications.

This operational ampilifier fine also oﬂers the circuit.

designer the option of operation with internal or external
phase compensation.

Http://www. 100y. com. tw
Unity gain with external phase compensation can be
obtained with a single 30-pF capacitor, All the other types
are internally phase-compensated.
NO. OF PHASE OFFSET VOLTAGE MINIMUM IMAXIMUM ViO| OPERATING TEMPERATURE
TYPE NO, AMPL. COMP.V NULL AOL {mvV) RANGE (°C)

CA1458 Dual Int. No 20k 6 010704

CA1858 Dual Int. No 50k 1 -65t0 125

CA741C Single Int. Yes 20k 8 0ta704

CA741 Single Int. Yes 50k 5 -55to -+126

A All'lypas In any package style can be d over the range of -55 1o +1259C, although the published limits for cerlain electrical

specifications apply only over the lémperatura range of 0 to +70°C.

*Technlcal Data on LM B

ded types Is id I to the corr

CAUTION: Thése devices are senslhve 1o elactrostatic discharga. Proper I.C. handling procedures should be followed.
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CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558

-Ordering Information T‘79-0$-] 0

When orderlng 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 straight-lead TO-5 style package Is desired, order CA1458T.

PACKAGE TYPE AND SUFFIX LETTER
, TO-5 STYLE PLASTIC
TYPENO. 8L 1o | bi-can 8L 14L cHP  |sEAMLEAD | FiG.NO
CA1458 T - s E - H - 1b, 1d
CA1658 T = ] E - “a d ib,1d
CAT410 Nr - s E - H - 13,10
CA741 T - s E d > L 18,1c

Absolute Maximum Ratings T4 = +250C

DC Supply Voltage (Between V+ and V- Termlnals);
CA741C,CA1458 (Note 2)...,...
CA741,CA1558(Note 2) ............

Differential Input Voltage......... .

DG Input Voltage (Note 1) feeeee

Quiput Short-Circuit Duration . v vvvvvvinnnvens

Davice Dissipation:

Up t0+709C (CA741C) ...
Up to +759C (CA741) ..,
Up to +30°C (CA1558). .
Upto +250C (CA1458)........... N T
For Temperatures Exceeding Those Indicated Abova. .

cerrrienrareses. B8OMW
Derate Lirearly 6.67TmW/0C

Voltage Between Offset Null and V- {CA741C, CA741) vivuvnvnnnsan feM Nt ees etk raste et atetetranrnnney bevennssetercanan +0.5V
Amblent Operating Temperature Range:

CAT41, CATEEB (1 iriseisiriineersivesinisesnssnnnnnsasnnnens teeaseurnnennons tesersasaen eMeeeaaes tesesaes -5510+1250C

CATAIC, CATA58 11yttt ittt ittt it eaeae v e eses e eaiaenesnensensreenernernon, v+« 0to +70°C (Note 3)
Ambient Storage Temperatura RaNGe +.vevvsveererrrereereeerrsnn, Nt Ceveiriaanenenaaney T P -65t0 +1500C
Lead Temperature (During Soldering): .

AtDistance 1/16 £ 1/32 Inch (1.59 £ 0.79mm) from Case for 10 Seconds Max STIITIT T or (AN AU Neseneienstattenanany +265°C

NOTES: 1. If Supply Voltage is Loss than +15 Volts, the Absolute Maximum Input Voltaga is Equal to the Supply Voltage.
2, Voltage Values Apply for Each of the Dual Operational Amiplifiers,

3. All Types In any Package Style Can Be Operated Over the T Ranga of -55 to +1259G, Although-the Publisheéd Limits for Gerlain
Elacirical Spacifications Apply Only Over the Temperature Range of 0 to +70°C
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CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558

PUT v~
NOTE :PIN 4 IS CONNECTED TO
CASE
se-me

FIGURE ta. CA741CS, CA741CT, CA741S, & CA741T WITH

INTERNAL PHASE COMPENSATION.
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FIGURE 1c. CA741C AND CA741E WITH INTERNAL PHASE
COMPENSATION
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FIGURE 1b. CA1458S, CA1458T, CA1558S, & CA1558T AND
INTERNAL PHASE COMPENSATION
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FIGURE 1. FUNCTIONAL DIAGRAMS
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FIGURE 1d. CA1458E AND CA1558E WITH
PHASE COMPENSATION
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ALL RESISTANCE VALUES ARE IN ORMS

* SEE FUNCTIONAL DIAGRAM FOR TERMINAL
NUMBERS OF RESPECTIVE TYPE NUMBERS

92CM-13433

FIGURE 2. SCHEMATIC DIAGRAM OF OPERATIONAL AMPLIFIERS WITH INTERNAL PHASE COMPENSATION
FOR CA741C, CA741, AND FOR EACH AMPLIFIER OF THE CA1458, AND CA1558
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CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558.

-05-10
ELECTRICAL CHARACTERISTICS T_79 05
Typlcal Values Intended Only for Design Guidance
TEST CONDITIONS TYPICAL VALUES
) CHARACTERISTIC Vt=+15V ALL TYPES UNITS
Input Capacitance, C| ) 1.4 pF
Offset Voltage Adjustment Range *15 mV
Qutput Resistance, Ro 75 a
Output Short-Circuit Current 25 - mA
Transient Response: Unity Galn
V| =20mV, R = 2kq1,
Rise Time, t CL < 100pF 0.3 18
Qvershoot 5 %
Slew Rate, Sg:
Closed Loop RL>2k0 05 V/us
ELECTRICAL CHARACTERISTICS
For Equipment Design
W LIMITS
TEST CONDITIONS
Supply Voltage,
CHARACTERISTIC vi=15v, CA741C UNITS
. V=-=_15V Ambient CA1458*
Temperature, Ta
. Min. Typ. {Max.
\ o
Input Offset Voltage, Rg=<10kQ % C — 2 6 mv
Vig 0tc 70°C - - 178
- —
Input Offset Current, 25 .G = 20200 nA
J o 0t070°C - - ]300
input Bias Current, 25°C — 80 {500 nA
i 0t0 70°C - —~ {800
Input Resistance, R) 0.3 2 - MQ
Open-Loop Differential | Ry >2kQ 26°C 20,000 | 200,000} —
Voltage Gain, AOL Vo =10V 0to 70 °C 15,000 _\ _
Common-Mode Input - o, 2 .
Voltage Range, V|cR %6 R 12 S Y
Common-Mode ' o
Rejection Ratio, CMRR Rg<10kQ %°C 14 90 i
Supply-Voltage Rg< 10k 26°C 30 [150 [uviv
Rejection Ratio, PSRR | 'S 1\ K
RL>10kQ 25°C 012 | 14 | -
Output Voltage Swing, s
v 25°C +10 +13 - \")
OPP RL=22kQ =
0to70°C +10 +13 -
Supply Current, 1t 25°C - 1.7 |28 ]| mA
Device Dissipation, Pp 25°C - 50 86 | mW

# Values apply for each section of the dual amplifiers,
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CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558.-
ELECTRICAL CHARACTERISTICS

For Equipment Design : T-79-05-10
TEST CONDITIONS LIMITS 1
Supply Voltage, .
vt=15YV,
CHARACTERISTIC —=-15V CA744 UNITS
. CA1558*
Ambient )
Temperature, Tp Min. Typ. | Max.
Input Offset Voltage, Vi | Rg =< 10kQ % C _ L § mV
—55 to +125 °C - 1 6
25°C - 20 200
Input Offset Current, (jg -55°C - 85 500 nA.
+125°C - 7 200
26°C - 80 500
TnputBhsCunenLIIB -55°C - 300 1600 nA
o . 7
+125°C - 30 600 é @
Input Resistance, R| 0.3 2 - M 3 ﬁ
. — =
Open-Loop Differential R 22kQ 25°C 50,000 | 200,000| - é &
Voltage Qain, AoL Vo=%t10V [Tg576 +125°C 25,000 — B, ) lgg =
Common-Mode Input s
Voltage Range, VicR —6510 +126°C 12 #13 - \
CommonMade Rg<10kQ |-55t0+125°C | 70 | 90 | — | d8
Rejection Ratio , CMRR
 Supply Voltage Rg<10kQ |-B5t0 +126°C | — 30 | 150 [uviv
Rejection Ratio, PSRR S ° . H
) > d ° + + - )
Output Voltage R 210kQ 55t0 +1256°C 12 14 , v
Swing, Vopp R >2kQ [-55t0+125°C | 10 [ #13 | — '
' 26°C - | 17 |28
 Supply Current, 1% -55°C N 2 33| mA
+125°C - 16 | 25
25°C 1 - 50 | 85
Device Dissipation, Pp ' —65°C - 60 100 | mw
- +125°C - 45 75
* Values-apply for each section of the dual amplifiers.
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FIGURE 3. COMMON-MODE INPUT VOLTAGE RANGE vs. FIGURE 4. PEAK-TO-PEAK OUTPUT VOLTAGE vs.
SUPPLY VOLTAGE FOR ALL TYPES. SUPPLY VOLTAGE FOR ALL TYPES
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CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558
T-79-05-10

4

; INVERTING
4 INPUT
Q

H

5

2

a

5

£ DC SUPPLY VOLTS (v* 418, v=s15}

3 . ANGIENT TEMPERATURE (Tp)e 28°C

QAD CAPACITANCE {C( )9 100 pF

ouGram L .
FOR TERMINAL NOS. oF OV ,
RESPECTIVE TYPE NO. 9268-19424R2

TIME— uo.
FIGURE 5. OUTPUT VOLTAGE vs. TRANSIENT RESPONSE FIGURE 6. VOLTAGE OFFSET NULL CIRCUIT FOR-

TIME FOR CA741C AND CA741 CA741C AND CA741 -

92CS-156746

FIGURE 7, TRANSIENT RESPONSE TEST CIRCUIT FOR ALL TYPES

Chip Photos : C
DIMENSIONS AND PAD LAYOUTS v

CA741CH CA1458H
4 104
¥ 40 50 60 70 80 90 loo|
[ | | ) i
54-62
{1,372-1.575)
— 1 I._ 4-10
_l (0,102-0.254)
61-69 . - 101-109
I 01.549-1.753) L | (2.565-2.768) - I
NOTE: Dimanslans in parentheses are In millimetars and ara darivad from tha bagic inch dil a8 indi d. Grid grad are in mils (103 inch).

B 45 /1 # # 88635753170
Jik 3 WL - Fif8) 86-21-34970699
JiE 4 17 HL (51 86-755-83298787
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