Common-Emitter Amplifier Example - Summer 2000

Xy
X+y Function for calculating parallel resistors.

R p(x,y) =

R | :=100000 R, :=120000 R -:=4300 R:=5600 R g:=5000 R :=10000

Vp =15 Vi i=-15 Vgg'=0.65 V1:=0.025 B:=99 a:=0.99
r =20 r(:=50000  R3:=100
vgi=l With v = 0, the voltage gain is equal to v .
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DC Bias Solution
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v
Py v, =9.7773
Ig
AC Solution
Rp(R{,R
Vip =Vg P< ! 2> th:0'916

Rg+Rp(R|,R;)

Ry, =Rp(Rg.Rp(R | Ry)| Ry =4580210°

R =Rp(Rg,R3] R . = 98.2456
Ry +r1
rie:=¥+re rie:55'7788
I+pB
- — 20070103
Ry =Rp(Rc.Ry R, =3.007+10

.:rO"'RP(rie'Rte)

Ve Ok, ri, = 135770107
-
Tiet Re
v R —
= b A p— i oge = 5.8835010
rie"‘RP<Rte'rO> Riet 1o
Vo iTmigge R P<R cR P<r R L>> v, ="17.3084 This is the voltage gain.
Fout =R p(R o) Foy = 4168010°



B-R te'R tc

fip =k (148 (ret Rp(R oo+ R = =
tc €

ryp = 10253010

Fin =R p(1ip Rp(R | Ry))  ry=86309010°

The following solution is based on the r ;, approximations.

o 3

iCSC ::vtb-—R iCSC = 5.887810
Tiet R te

Vi iTmigge R P<R R P<r iR L)) v, ="17.3211  This s the voltage gain. It is 0.075% lower
than the exact solution.

"—_ = (] 3
Tout =R p(Tic R ¢ T out = 4168010

4
Fib =Tyt (14 B) (e + R o) rp = 1.0822¢10

Pin =R p(1ip Rp(R | Ry))  ry=9.0305010°



