Cascode Amplifier Example - Fall 2000

Xy
X+y

Rp(xy) = Function for calculating parallel resistors.

R | :=390000 R, :=200000 R3:=56000 R 4:=100

R -:=20000 R :=4300 R g:=1000 Ry :=10000

V=65 V=0 Vg =065 V1i=0025 B:i=199 a:=0.995
ry =20 r:=50000
vgi=l With v =1, the voltage gain is equal to v .
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DC Bias Solution
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Solve these to obtain.

Vp-R3+Vm-<R1+R2>
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Checks for active mode.

:_Vp'<R2+R3>+Vm-R1_ Igy

Vg = R TR, E, 1+B-RP<R1,R2+R3> V gy =24.9472
Ver=Vea-VBE Vo 5242972

Vegi =Ver- VBl V gy =19.1098 Active mode.
VeaEVp-alpRe V g =44.1065

Ver2 =Ve2- Vi V gy = 19.1594 Active mode.

AC Solution
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Vibl I_VisS+RP<R2,R3> Vip1 =0.9777
R 1 =Rp(Rg,Rp(Ry,R3)) R 41 =977.6536

R =Rp(RE.Ry) R 1 =97.7273
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Vo i=-igseR P<r iR tc2>

v, ="51.0132

A, =-51.0132

F oy = 1.9959010%
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This is the voltage gain.
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Tibl ::rx+(1+B)'<re1+RP<Rtel'r0+thl>>_R n
tcl T T0+T Ntel

Fipy = 2.4255010°

Fin =R p(rip R p(R | +R 5 R3)) ryy = 1.6453010°

The following solution is based on the r (; approximations for Q2 .

T: _ T:
i c2sc (=0 1 clsc'L i c2sc = 7:6527¢10 3 The L is a current divider.
Tie2t Ticl Tie2t Ticl

Vo =-icoseR P<R tc2'ric2> Vo =750.983
AyiEvy A, =750.983 This is the voltage gain.

=R R = 1.9959¢10%
Tout = P<ric2' C> Tout = *
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Fibl =gt (14 B) (T + R ) ripy =24304¢10

Pin =R p(rjp Rp(R3Ry)) 1y =15624010°



