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Amplifiers 2



Non-ideal Amplifier

rail-to-rail OpAmp

[*=Vv*

[

[
7A\E YA\

A

Output
voltage

N

\VZ/ R\
J L

swing

\V/
\"/
V

V4

>

v

< >

Input voltage swing for
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distortion

Vout=AvpVin
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You have heard distortion in
Audio amplifier!
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Nonlinear Transfer Function
Biasing
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Nonlinear Transfer Function
Biasing

vy = Vi +v(t)
Vour = Vo + A,v;(t)

Coupling Capacitance
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Vout (t) = Vour + Avﬁin(t)



Voltage Amplifier
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Open circuit: R, = o Vout = A [K
' L Vin o |y open circuit voltage gain
R.
Vin = R, _l:RS.VS Vin =V VR if R,, =co Ideal case
Vout = AvoVin = Vout = AvoVin VR, if Ry = Ideal case
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Current Amplifier
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Short circuit: R; =0 — = Ay — short circuit current gain
Lin A
. Rs . .
lin = R +R. i iin =1, VR, if R;, =0 Ideal case
R .
lout = Asslin Ry -Ifng t lout = Arslin VR if Roye = oo ldeal case
ou
iout Rout RS
Generally: =A
Y Is IS(RL + Rout)(Rin + Rs)
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Ideal case: T = Ajg



TransConductance Amplifier
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Short circuit: R, =0 - ” = G, V = () 1] short circuit Trans-conductance
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TransResistance Amplifier
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Vout RL RS
Generally: =R
Y Is m(RL + Rout)(Rin + Rs)
V
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Amplifiers
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Practical Consideration
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Practical Consideration

Input/ Output Resistance
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How about R,,+?
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Amplifier Frequency Response
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