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General Equations

rO=
V A

IC
r=

V T

I B
V T=

kT
q
≈25.8mV@300K

Constants
k=1.602 x 10−19C q=1.381 x10−23 J /K
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Common Emitter (Grounded Emitter)

DC Analysis

I B=
VCC−0.7

RB
I E=1 I B IC= I B

V B=VCC−RB I B=0.7v V C=VCC−RC I C V E=0v

AC Analysis

AV=
 RC
r

A I=−
RB

RBr
r in=RB∥r r out=RC∥rO
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Common Emitter

DC Analysis

I B=
VCC−0.7

RB1 RE
IC= I B I E=1 I B

V B=VCC−I B RB V C=VCC−IC RC V E=I E RE

AC Analysis

AV=
 RC

r1RE
A I=−?

Rin=RB∥[r1 RE ] Rout=?
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Beta Independent Common Emitter (Emitter Grounded)

DC Analysis

I B=? IC=? I E=?

V B=VCC
RB2

RB1RB2
=0.7 V C=? V E=0

AC Analysis
AV=? A I=?

Rin=RB1∥RB2∥r Rout=?
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Beta Independent Common Emitter

DC Analysis

I B=
I E
1

IC= I B I E=
V B−0.7
RE

V B=VCC
RB2

RB1RB2
V C=VCC−IC RC V E=V B−0.7

AC Analysis

AV=
− RC

r1RE
A I=?

Rin=RB1∥RB2∥[r1RE] Rout=?
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Common Collector (Grounded Collector)

DC Analysis

I B=
VCC−0.7

RB1RE
IC= I B I E=1 I B

V B=VCC− I BRB V C=VCC V E=I E RE

AC Analysis

AV=
1RE

 1 REr
≤1 A I=

1 RB
RBr1RE

≤1

Rin=RB∥[r1 RE ] Rout=RE∥rO∥
rRB
1
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Common Collector

DC Analysis

I B=
VCC−0.7
RBRE

IC= I B I E=1 I B

V B=VCC− I BRB V C=VCC− I B RC V E=1 I B RE

AC Analysis

AV=
1RE

r1RE
A I=?

Rin=RB∥[r1 RE ] Rout=RE∥
rRB
1
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Beta Independent Common Collector (Grounded Collector)

DC Analysis

I B=
I E
1

I E=
V B−0.7
RE

IC=1 I B

V B=VCC
RB2

RB1RB2
V E=V B−0.7v V C=VCC

AC Analysis

AV=
r E

rr E
A I=

Z in r E
Z in(base)RL

r E=RE∥RL AV≈1when r E≫r
AP=AV AI Z in=RB1∥RB2∥Z in (base) Z In (base)=1 rr E

Zout=RE∥r
RB1∥RB2

 
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Beta Independent Common Collector

DC Analysis

I B=? IC=? I E=?

V B=? V C=? V E=?

AC Analysis
AV=? A I=?

Rin=? Rout=?
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