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| Block Diagram
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Input Stage: Dual Input Balanced Output Differential Amplifier
Intermediate Stage: Dual Input Unbalanced Output Differential Amplifier
Level Translator/shift Stage: Emitter follower with Constant Current Source

Output Stage: Push-Pull Amplifier



| OpAmp Internal Circuit Structure
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| OpAmp IC Packaging

8-Pin N
(Dual in Line Package) (Metal Can or TO Package)

8-Pin IC 14-Pin IC

TA11B 11pin Package



IC 741 Pin Diagram
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| Temperature Ranges

 Performance and cost are important parameters in selecting ICs & other

semiconductor. All electronic components can be classified in three temperature

ranges:
1. |Military Temperature Range -55°C +125°C
2. |Industrial Temperature Range -20°C +85°C
3. | Commercial Temperature Range 0°C +70°C

U Military-grade components are always of superior quality with tightly

controlled parameters, therefore, cost more.

L Commercial-grade ICs have worst tolerance among all, hence are cheapest.



Information in Datasheets

1. Device number & brief description: On the
datasheet is device number and its brief

description is given e.g., low power op-amp.

Philips Semiconductors

Product specification

General purpose operational amplifier

MA741/uAT41C/SATHC

DESCRIPTION

The pA741 is a high performance operational amplifier with high
open-loop gain, internal compensation, high common mede range
and exceptional temperature stability. The pA741 is
short-circuit-protected and allows for nulling of offset voltage.

FEATURES

® Internal frequency compensation

® Short circuit protection

PIN CONFIGURATION

D, F, N Packages

OFFSET NULL
INVERTING INPUT n
NON-INVERTING INPUT n

v- OFFSET NULL

TOP VIEW

SLO009S
® Excellent temperature stability Figure 1. Pin Configuration
® High input voltage range
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C HA741N S0T97-1
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C pA741CN SO0T97-1
8-Pin Plastic Dual In-Line Package (DIP) -40°C to +85°C SA741CN SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C HAT41F 0580A
8-Pin Ceramic Dual In-Line Package (CERDIP) 0to +70°C HA741CF 0580A
8-Pin Small Qutline (SQ) Package 010 +70°C MA741CD SOT96-1
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vg Supply voltage
RAT41C 18 v
HAT741 22 v
Pp Internal power dissipation
D package 780 mw
N package 1170 mw
F package 800 mw
Vin Differential input voltage +30 v
Vin Input voltage’ +15 v
lsc Qutput shert-circuit duration Continuous
Ta Operating temperature range
PAT4C 010470 °c
8A741C -40 to +85 °C
nA741 5510 +125 °C
Tsta Storage temperature range -65 to +150 °C
TsoLp Lead soldering temperature (10s8¢ max) 300 °C
NOTES:

1. For supply voltages less than £15V, the absclute maximum input voltage is equal to the supply voltage.




Information in Datasheets

1. Device number & brief description: On the
datasheet is device number and its brief

description is given e.g., low power op-amp.

2. Features & General description: It includes
device construction process, major features &

intended applications.

Philips Semiconductors

General purpose operational amplifier

DESCRIPTION

IThe LAT41 is a high performance operational amplifier with high
open-loop gain, internal compensation, high common mode range
and exceptional temperature stability. The pA741 is
short-circuit-protected and allows for nulling of offset voltage.

FEATURES

® Internal frequency compensation

® Short circuit protection

Product specification

MA741/uAT41C/SATHC

PIN CONFIGURATION

D, F, N Packages

OFFSET NULL 8 | NC

INVERTING INPUT [ 2 | v

n QUTPUT

OFFSET NULL

NON-INVERTING INPUT n

V-

TOP VIEW

SLO009S
® Excellent temperature stability Figure 1. Pin Configuration
® High input voltage range
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
8-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C HA741N S0T97-1
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C pA741CN SO0T97-1
8-Pin Plastic Dual In-Line Package (DIP) -40°C to +85°C SA741CN SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C HAT41F 0580A
8-Pin Ceramic Dual In-Line Package (CERDIP) 0to +70°C HA741CF 0580A
8-Pin Small Qutline (SQ) Package 010 +70°C MA741CD SOT96-1
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vg Supply voltage
RAT41C 18 v
HAT741 22 v
Pp Internal power dissipation
D package 780 mw
N package 1170 mw
F package 800 mw
Vin Differential input voltage +30 v
Vin Input voltage’ +15 v
lsc Qutput shert-circuit duration Continuous
Ta Operating temperature range
PAT4C 010470 °c
8A741C -40 to +85 °C
nA741 5510 +125 °C
Tsta Storage temperature range -65 to +150 °C
TsoLp Lead soldering temperature (10s8¢ max) 300 °C
NOTES:

1. For supply voltages less than £15V, the absclute maximum input voltage is equal to the supply voltage.




Information in Datasheets

1. Device number & brief description: On the [™
General purpose operational amplifier UAZ741/WATA1C/SATAIC
datasheet is device number and its brief |

open-loop gain, internal compensation, high common mede range
and exceptional temperature stability. The pA741 is

description is given e.g., low power op-amp.

FEATURES

® Internal frequency compensation

® Short circuit protection

2. Features & General description: It includes [oat.

® High input voltage range

ORDERING INFORMATION

. . .
device construction process, major features & TENPERATURE FANGE | OFDERCODE | _DWa7
, 8-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C HA741N S0T97-1
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C pA741CN SO0T97-1
. . . 8-Pin Plastic Dual In-Line Package (DIP) -40°C to +85°C SA741CN SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C HAT41F 0580A
1 nte n d e d ap p l 1 C atl O n S n 8-Pin Ceramic Dual In-Line Package (CERDIP) 010 +70°C PA741CF 0580A
8-Pin Small Qutline (SQ) Package 010 +70°C MA741CD SOT96-1
ABSOLUTE MAXIMUM RATINGS
3 P = & P k 2 . I d : b : l b 1 I C SYMBOL FARAMETER RATING UNIT
. 1n dCKAgIing: { describes avallable z
RAT41C 18 v
HAT741 22 v
. . . Pp Internal power dissipation
D package 780 mw
package types and their pin diagrams. 2 |
F package 800 mw
Vin Differential input voltage +30 v
Vin Input voltage’ +15 v
lsc Qutput shert-circuit duration Continuous
Ta Operating temperature range
PAT4C 010470 °c
8A741C -40 to +85 °C
nA741 -55 to +125 °C
Tsta Storage temperature range -65 to +150 °C
TsoLp Lead soldering temperature (10se¢ max) 300 °C
NOTES:
1. For supply voltages less than £15V, the absclute maximum input voltage is equal to the supply voltage.




Information in Datasheets

1. Device number & brief description: On the [™
General purpose operational amplifier UAZ741/WATA1C/SATAIC
datasheet is device number and its brief |

open-loop gain, internal compensation, high common mede range
and exceptional temperature stability. The pA741 is

description is given e.g., low power op-amp.

FEATURES

® Internal frequency compensation

® Short circuit protection

2. Features & General description: It includes [oat.

® High input voltage range

ORDERING INFORMATION

deVice COnStru Ction proceSS, maj Or fe atures & DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #

8-Pin Plastic Dual In-Line Package (DIP) -55°C to +125°C HA741N S0T97-1
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C pA741CN SO0T97-1
. . . 8-Pin Plastic Dual In-Line Package (DIP) -40°C to +85°C SA741CN SOT97-1
8-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to +125°C HAT41F 0580A
1 nte n d e d ap p l 1 C atl O n S n 8-Pin Ceramic Dual In-Line Package (CERDIP) 010 +70°C PA741CF 0580A
8-Pin Small Qutline (SQ) Package 010 +70°C MA741CD SOT96-1

ABSOLUTE MAXIMUM RATINGS

3 ] Pin & PaCkaging: It describes available IC = SYMBOL Su::mgmge PARAMETER g:.:c, u:n
package types and their pin diagrams. ° e N
4. Ratings: Absolute maximum ratings are [ [ |

specified for proper operation of the device. AP

1. For supply voltages less than £15V, the absclute maximum input voltage is equal to the supply voltage.




Information in Datasheets

5. Functional Schematic: Approximate internal s -

7 Detailed Description

7.1 Overview

Circuit iS given to eXplain fun Cti O nality. The pA741 has been a popular operational amplifier for over four decades. Typical open loop gain is 106 dB

while driving a 2000-Q load. Short circuit tolerance, offset voltage trimming, and unity-gain stability makes the
uA741 useful for many applications.

7.2) Functional Block Diagram
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7.3 Feature Description

7.3.1 Offset-Voltage Null Capability

The input offset voltage of operational amplifiers (op amps) arises from unavoidable mismatches in the
differential input stage of the op-amp circuit caused by mismatched transistor pairs, collector currents, current-
gain betas (B), collector or emitter resistors and so forth. The input offset pins allow the designer to adjust for



Information in Datasheets

uAT4

5. Functional Schematic: Approximate internal == s sy

6.5 Electrical Characteristics: pAT41Y
at specified virtual junction temperature, V... = £15V, T, = 25°C (unless otherwise noted)'"

circuit is given to explain functionality. r—— e —————

AVinjaey Offset voltage adjust rangs
[ho Il affset cument [vo=0 2 e m
s Input biss curent Vom0 s A
™ 1 1 .\f,::,\ Common-mada input voltage range | | 212 | v
6. Electrical Characteristics: Parameter values |- oo o Tk
| | | | Ry =2k =10 2
Ao Large-signal differential volioge amaii I T Vi
I Input on | = F | ma

T, Cutput rasistance

under specific conditions are tabulated. e =

™ Supgly ety (AVi/ V) 0 50| v
| las Short-circuit cutput currant [ | 205 0| ma
[tee Supgly cument 17 28] ma

Po Total power dissipation Vi = 0, no load 50 BS|  mw

{1} This typical value applies only at frequencies above 3 few hundred hertz because of the effects of drift and thermal feedback.
{2) Al characteristics are under open-loop conditions with 2ero common-mode veltage unless cthemwise specified.

6.6 Switching Characteristics: pAT41C

over operating free-air temperature range, V..., = +15V, T, = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MIN TYP MAX UNIT

t, Rise time V=20 mV. Ry =2 k@ 0.3 s

Overshoot factor | Cy = 100 pF; see Figure 1 | 5% .

. Vi=10V. R =2k Wi

SR Slew rate at unity gain Gy = 100 pF; see Figure 1 05 Wips
6.7 Switching Characteristics: pAT41Y
over operating free-air temperature range, Ve, = 15V, Ta = 25°C (unless otherwise noted) )

PARAMETER | TEST CONDITIONS | MIN TYP MAX | UNIT
t Rize time V=20 mV, Ry =2kl 0.2 ps

Owershoot factor | Cy =100 pF: see Figure 1 | %
SR Slew rate at unity gain Vi=10V.R =2k 0.5 Wips

Cy =100 pF: see Figure 1




Information in Datasheets

UA41

5. Functional Schematic: Approximate internal &tsee oo, e

6.8 Typical Characteristics

Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various
devices.

circuit is given to explain functionality.

6. Electrical Characteristics: Parameter values . L%f"“"

INPUT VOLTAGE -

WAVEFORM

under specific conditions are tabulated. F e

TEST CIRCUIT
Figure 1. Rise Time, Overshoot, and Slew Rate

7. Performance curves: Parametric changes

nA
.
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with respect to supply voltage, frequency and § '

iy

temperature, etc. are described with graphs. EENS
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Information in Datasheets

UA41

5. Functional Schematic: Approximate internal &tsee oo, e

6.8 Typical Characteristics

Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various
devices.

circuit is given to explain functionality.

6. Electrical Characteristics: Parameter values f L%—‘ >

INPUT VOLTAGE

under specific conditions are tabulated. o tlj'“
7. Performance curves: Parametric changes e
with respect to supply voltage, frequency and § ;\\ :
temperature, etc. are described with graphs. O e
8. Applications & Test Circuits: Typical - 4“""““, -
applications & test circuits are illustrated st =t
usually in last. / e
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