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Common-Emitter
Voltage-Divider Bias S

r, model requires you to determine f3, r,, and r,,.
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Input impedance:
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Z; =R'||Br,
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Voltage gain:

Br j(RcHr )
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Example 5.2

Determine r,, Z;, Z, (with r,=0), A (with
r,=o0). Repeat with r,=50 kQ.
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56 kQ

8.2 kQ
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Common-Emitter

Emitter-Bias Configuration
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Impedance Calculations

Input impedance: o ; =) ; o
+ | +
Vi=1,0r +1.Rg 2 gm Y Bh Y
_.; —_— 5 ~—

Z, :\I/—‘:,Bre +(B+1)R;

b

Z,=pr,+pR. =p(r.+R.) -
Z,=pBR. forR,>>r,

V, =1, 81, +(B+1)1,R, -
V, leg §R(‘ Vo
*1(,=(ﬁ+ DI,
Rb%
as

Output impedance:
Z, =Ry||Z, Z =R
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Gain Calculations
Voltage gain:

Vo :_IoRc z—ﬂleC

V.
V =—f8| — R
0 ﬂ Z . C

AV — Vo — _ IBRC

Vi Zy
substituting Z, = B(r, +R )
AV = VO = ——RC

\]i re + RE
and for the approximation Z,
A = Yo = R
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Example 5.3  Without Cg (unbypassed):
Determiner,, Z;, Z, , A, . ignore r, for r, > 10(R-+Ry)
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