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Common Emitter Configuration

The emitter current Iz can be approximated as:

Vee _ Ve /Vy
. =1.e
An incremental conductance g, can be
R¢ defined as
— Ol e — _S aVee/Vr —I_E
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From which we get: I, = =
Vi ge | E
Emitter resistance
v
26 mV
Usually,V; =26 mV =r, = I
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Common Emitter (CE) Amplifier

VC C

out

]
‘a0

Bias: Choose R; & R, to set Vg2V is then set. Choose Rg to set I~I..

Quiescent point of V. will be determined by R.. Emitter is an AC short.
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Incremental Model for CE Amplifier
Hybrid-r model (ignoring r,)

> s =
+
+ VOU'[
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RB:R1||R2 Rin:i_:RB”ryz

I

Sometimes R; >r_and R =r_
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CE Amplifier

V. = VS|gR _ Vsig I:QB ” r7z
= —
Rin + Rsig (RB ” r;z)_l_ Rsig
- VS|g ryz
and If Rg>r_, v. =
.+ R,

v ——gy. Rellt(GIRIIR)
0 m " sig (RB||r7;)+R

Vo = _gmvyz(ro ” RC ” RL)
Vi :V7Z'
A=X—°=—gm(ro||RC IR)

i
gain from base to collector
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CE Amplifier

Open-circuit voltage gain:

'A\/o :_gm(ro ” RC)

In most casesr, >R. = A, =—-0,R.

Rl T,
O R 0B IRIR)
B Vs sig

and for the case where R, >r_

B(LIIR IR, )

r + Rsig

G, =—

\'
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CE Amplifier

Output Impedance
Rout = RC ” ro

fr,>R., R =R,

R,
from which
A - AW(R +R]

It can be seen that if Ry, >>r , the gain will be highly dependent on 4. This is not

good because of g variations

v

If Ry, <r,, G =—0, (R IIR_IIT))
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