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The Three Basic Configurations

(d) Common-Emitter (CE) (¢) Common-Base (CB) () Common-Collector (CC)
or Emitter Follower




1- Common Emitter

Example
For the transistor amplifier shown in Figure, determine its voltage gain vo/vi. Assume = 100 and
neglect the Early effect.

Voe = +10 ¥
. A
Dc analysis
R- = 3 ki}
* All capacitors are Open circuits Rey = 100 K0
» All ac voltage are short circuit v
* All ac currents are open circuits "
:L Vg = 3 ¥
Solve as usual = =
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Assume transistor is in active region
Vier 10V
Take loop shown “

Vig =13 F Ry + Vi R- = 3 k)
3.0=17,%100+0.7

I, =0.023mA

I, . =pI,=23mA

V. =10=3*71_ =31V
Ve =0, Ve =0.7v

100 ko)

R RE

Check EB BC
Ve=0v, Vg=0.7v, V. =3.1v J

J

Since V, >V, Then EB, is Forward :
Sine V. >V, Then BC, is reverse | |
| |
J '

Then Transistor operates in Active as assumed

r.=V,/ I,=0.025/0.023=1.0869KQ
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ac analysis

» All capacitors are short circuits

* All Dc voltage are short circuit

* All Dc currents are open circuits

* Replace transistor by equivalent model

v, =,(Rgg +1,) (D)
v,, =ib(r,)

m

R,=le=r=1087KQ () ML 2 _C

R‘," — lm k‘)

I, 24
v, = — i, R, 3) v,© be -
From Egs. (1) and (3) | ] =
L £
L =-2.96v/v (4) g Rip Ik

IR N 5 o

I
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/Common-Emitter Amplifier with Emitter Resistance

w——{ | o —L
¥ . L‘ E 3 R‘Li :M H.. { i FtL
AR O
L TR » B 1
V; = 'i'ri‘(ri' + RE] = (]+ ﬁ)iﬁ{ri’ T RE} {l] From EE[S {1} & [2}, then
'E.E = fb y L R.:
R, =v /i, =(1+ B)(r.+R,) T T YRR,

v, =—ai,R.  (2)

y v R, total resistance in collector
= — = ={¥ = ={¥
R r.+R, total resistance in emifter
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N

u!' =ie(re+RE) (1}

vr.'.l =_afe(Rr ’U RL) (3)

From Eqgs (1) & (3), then

v R./IR,
V. r+ R,

o 3 : %
B
3R
b v
G — _ 00 Vz — aRr: Rm
v:' 1-"“-5 ?:' + RE Rm + Rm'g

i

v,V _QREHRL R

V. V., r,+ R, -Rm +Rﬂ.g
R /IR,
T R 1+ B+ R
Rﬂ = Rr:‘

Q)
I
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