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Introduction

FITUTIONS

* The function of differential amplifier 1s to amplify the

difference of two signals.

* The need for differential amplifier in many physical

measurements arises where response from d.c to many

megahertz 1s requuired. It 1s also the basic input stage of an

integrated amplifien
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Circuit Diagram of o
Ditferential Amplifier -
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Operation

TrorIonss

« The output signal in a differential amplifier 1s proportional to the

difference between the two mput signals.

Voo (Vi— V)
Where,
V; & V,— Two mputsignals

V,— Single ended output
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. 4 Differential mode Gain

c ¢ RS o FITUTIONS

s o - - -

o d

(V,—V,)

Where, A, 1s the constant of proportionality.
A, 1s the gain with which differential amplifier amplifies the difference
of two mput signals.

Hence it 1s known as ‘differential gain of the differential amplifier’ .

Fe
A, = g =" g R

C

V1-V2= Difference of two voltage
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Common mode Gain <,
VS TLOTTINE

An average of the two mput signals i1s called common mode

signal denoted as V _.
g C V s \-"; —I—YI

Hence. the differential amplifier also produces the output

voltage proportional to common mode signals.
V,=A_V,
Where A_=- R,/ Rg . 1s the common mode gain.
Therefore. there exists some finite output for V, =V, due to common
mode gain Ac.

Hence the total output of any differential amplifier can be given as.

V,=A, VT AV,

D_
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CMRR

 The ability of a differential amplifier to reject a common mode signal 1s

defined by a ratio called ‘Common Mode Rejection Ratio’ denoted as

CMRR.

* CMRR 1s defined as the ratio of the differential voltage gain A, fo

common mode gain A_and 1s expresses in dB.

CMRR = Ad/Ac = &_R,

A
C'MRR = 20log 7’* dB
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Advantages & Applications

* Differential amplifiers are pervasive in analog electronics
— Low frequency amplifiers
— High frequency amplifiers
— Operational amplifiers — the first stage is a differential amplifier

— Analog modulators Vees
— Logic gates o

 Advantages
— Large input resistance
— High gain
— Differential input
— Good bias stability
— Excellent device parameter tracking in IC implementation

« Examples

— Bipolar 741 op-amp (mature, well-practiced, cheap)
— CMOS or BiCMOS op-amp designs (more recent, popular)
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