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Lecture 9:
MOSFET Amplifiers



= Common-Source Amplifier
= Common-Drain Amplifier
= Common-Gate Amplifier



COMMON-SOURCE AMPLIFIER
- Basic Configuration
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Small-signal equivalent circuit
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DC Load Line
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COMMON-SOURCE AMPLIFIER
- with Source Resistor
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CALCULATION EXAMPLE 12V
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Determine:
L

i- Q-point values (I,, V) |
Stabilize the Q-point against variation

ii- small-signal voltage gain of transistor parameters



Q-point values
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Q-point values (Cont)

48—V = (1m)(2k )(VGS ~ 2)2
2(V.i) =7V, +3.2=0
7+(7) -4(2)(3.2)
Vos =
2(2)
For V;q =0.54 V, MOSFET — cutoff ‘coz Vgg<Vqy -
Therefore, Vgg = 2.96V

=0.54,2.96

So, the Q point values:

I = K(VGS — Vi )2 = (lm)(2-96 — 2)2 =0.92mA
Vis =Vop =1, (Rs + R, )=12-(0.92m)(5k ) = 7.4V



Small-signal analysis

AMN——— V.

Vi C) R1”R2§ Ves V.. gRDHRL g =2K (VGs _VTN)
- =2(1m)(2.96—2)=1.92mS

= = R =
S r :(ZIDQ)_lzoo
RIR,) ., Vi=Vi+&,ViRs (R|R,)
= xV. _ _
© " R[R,*R; —V_(1+g,Ry) V, = RIHR: +2RS. xXV. =0.984V.
V, =8,V (R,[R,) A g, (R,[R, )
:_gm(RDHRL) |4 1+g,R;

1+g,R, = —0.48



COMMON-SOURCE AMPLIFIER
- with Bypass Capacitor
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Minimize the lost in sméitL—signaI voltage gain
while maintaining the Q-point stability



Small signal equivalent circuit




COMMON-DRAIN AMPLIFIER




Small signal equivalent circuit
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COMMON-GATE AMPLIFIER
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Small-signal equivalent circuit
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Comparison of Amplifier Topologies

Common Source Common Gate Source Follower
* LargeA, <O * LargeA,>0 * 0<A,<1
* LargeR,, * SmallR,, * LargeR,,

* R,=Rp * R,.=Rp * SmallR,,,

out — out —




