Common-Gate Amplifier Example
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Volus=24  Viinus =24 Rp=510°  R,i=110 Rp:=10-10
R<:=310° R :=50 R, :=20-10° R(xy) ==Y (Jaeger's notation)
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DC Bias Solution
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Ve = RiTR, Vee=716 Vss=Vminus Rss®Rs

Vl::VGG—Vss—VTO Vl:625

We neglect the Early effect, i.e. set A = 0 to solve for the drain bias current.
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VD::Vplus_|D'RD Vp=7454 Vg=V st DRs V g=719.036
Because V pDs> Vas—VTo the MOSFET is in the active or saturated state.

Here is an exact solution for the drain current. Note that MathCad requires numbers for everything
except the variable being solved for. The drain-source voltage in the equation is 48— | D-13-103
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| o= = -[J1+4-10'3-[1+[0.016-(48— 1 5'1310°)|-6.25:3000 - 1]

410°{ 1+ 001648 I 13.10°) | -3000° /

0017157743653358533060 This is the exact solution for | D including the Early effect. We will use

the approximate solution for the ac analysis below.

| p— -0017157743653358533060

100 =—3.567 This is the percentage error in neglecting the Early effect in
.0017157743653358533060 solving for the drain current.



Now for the ac solution.
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K ::KO'<1+ Y DS> K = 2.848’10_3 gm;: ’2.K.| D 9m -~ 3.07'10_3
rg'= ! rg=325.758
9m
's
rs:= r's=325.758 No body effect because the body lead is connected to the
1+ source lead. This is equivalent to setting x = 0 in the
equations.
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vgi=l This makes the gain equal to v .
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Vo i=-i g R p<r ig R td> Vv, =15873 This is the voltage gain.
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