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Introduction to I1C 741
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The 741 is a classic operational amplifier IC introduced in 1968
Widely used in analog circuits due to its stability and versatility

Understanding internal circuit helps in troubleshooting and design
optimization

Consists of three main stages: input, intermediate, and output stage
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Stage 1: Empathize - Understanding IC 741 Challenges

SCHEMATIC DIAGRAM OF IC 741

Complex internal circuit with 20 transistors makes analysis difficult

Veo

Temperature variations affect circuit performance

Understanding internal stages crucial for troubleshooting

Students struggle with connecting theory to practical
implementation
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Stage 2: Define - IC 741 Circuit Requirements

 Input Stage: Differential amplifier with high input impedance
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Stage 3: Ideate - IC 741 Circuit Solutions Jb

DIFFERENTIAL AMPLIFIER BIAS GENERATOR GAIN STAGE OUTPUT STAGE
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Stage 4: Prototype - Building 1C 741 Circuits

* Create simplified models of each internal stage R sl &
- - & - -
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* Build test circuits on breadboards to verify functionality 2 ET - -
“a=a -
» Use simulation software to predict circuit behavior J «wul -
HHYWEL
* Document all connections and measurements for analysis N ame = R.
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Stage 5: Test - Evaluating IC 741 Performance

Inverting Amplifier
Circuiit Designiing
with 1C 741

* Measure input/output characteristics of each stage

* Compare measured values with theoretical predictions

v

» Test circuit behavior under different conditions

* Document performance limitations and improvement strategies
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Input Stage of 1C 741

Differential
amplifier Gain stage Output stage
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Output
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Differential amplifier configuration (Q1-Q4)

ol B

Provides high input impedance and common-mode rejection
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Inputs

Current mirror (Q5-Q6) improves linearity

Input bias current compensation network (Q7-QS)
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A

Capacitor Short-circuit
protection
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Intermediate Stage of 1C 741

* Darlington pair (Q16-Q17) provides high voltage gain

* Frequency compensation capacitor (C1) prevents oscillation

* Current source (Q13) provides stable biasing

Buffer transistor (Q20) isolates input from output
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Output Stage of 1C 741
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Push-Pull Power Amplifier

h Voltage
* (lass AB push-pull configuration (Q14-Q20) al d J

* Provides low output impedance and high current capability

 Short circuit protection (Q15, Q21, Q22)

+|25V
How does
it work?
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* Thermal compensation prevents thermal runaway \/
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Activity: THINK PAIR SHARE
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Mind Map: IC 741 Internal Circuits W:;Jf;c;zlﬁ:?:;;n
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Assessment: 1C 741 Internal Circuits

1). Op-Amp is abbreviated as

Operational Amplifier
= Short Answer Operand amplitude
Operational amplitude

None of the above

Explain the function of each internal stage

2).Op-Ampis a type of amplifier.

CurrentVoltagePowerResistance

&  Problem Solving

3). Op-Amp is coupled voltage type of amplifier.
o o o DC.
Calculate voltage gain of the intermediate stage TR
4). Op-Amp has gain.

HighLowZeroMedium

. .
Appllc atlon 5). A device with direct current coupled, high gain electronic voltage type amplifier
with one output and differential input is called __.
DCSIgl’l a Sll’l’lple Circult U.Sll’lg IC 74 1 RectifierAmplifierTransformerOp-amp
6). Op-Amp has inputs.

SingleSimilarZeroDifferential

€ Critical Thinking

Compare ideal vs. real IC 741 characteristics SingleSimilarMultipleDifferential

7). Op-Amp has

S~
So
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Thank You
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