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Definition: Transconductance gm
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AC Small Signal Equivalent Circuit

(MODEL Valid for all FET Types)

• In ac
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Common-Source (CS) Fixed-Bias

The input is applied to the gate and 

the output is taken from the drain

There is a 180 phase shift between 

the circuit input and output

To construct ac ss equivalent circuit

1) C1 & C2  are replaced by short

2) VDD=0 V (short)

3) FET ac ss MODEL

rds
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Calculations
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Common-Source (CS) Self-Bias

This is a common-source amplifier 

configuration, so the input is applied 

to the gate and the output is taken 

from the drain.

There is a 180 phase shift 

between input and output.

rds
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Calculations
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Common-Source (CS) Self-Bias

Effect of Rs (ignore rds)
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Common-Source (CS) Self-Bias

Effect of Ri
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Impedance Reflection

• Consider the following circuit containing ac 

sources v1,v2,v3
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Impedance Reflection
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Example: Phase Splitting circuit

• Two outputs:
 Vo1 from drain

 Vo2 from source
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Solution: ac ss equivalent circuit
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Solution: continued
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Solution: continued
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Common Gate Amplifier
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Drain Equivalent circuit to find Vo and Zo
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• Drain Equivalent circuit to find Vo and Zo
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• To find Zi source equivalent circuit is needed
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FET Amplifier Design (Important)
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Design Example 2 (Important)







k 50r

mA 10I

V 4V

ds

DSS

P

pGSQm

SD

V
4

1
Vat  defined g of  value theusing  8Avgain  voltage

inresult    that willR and R of  values theChoose



VDD

+20V

RD

??

RG

10 M

D

S

C1
+

-

C2

Vi

Zi

Zo

RS

  Cs

Uploaded By: anonymousSTUDENTS-HUB.com



ENEE2360

BZU-ECE

8/8/2021

Instructor: Nasser Ismail

Summer 2020-2021 26

Solution (value of RD?)
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Value of Rs?

analysis DC from determined is R  of  valueThe S

1V
4

1


pSGGS
VVV

Given

VDD

+20V

RD

??

RG
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1
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



SDS

G

RIV

V

mAIIIbut
DSSDSSD

625.55625.0.
4

1
1 

2















   8.177
mA  5.625

V  1

D

S

S
I

V
R

Uploaded By: anonymousSTUDENTS-HUB.com



ENEE2360

BZU-ECE

8/8/2021

Instructor: Nasser Ismail

Summer 2020-2021 28

Design Example 3







ds

DSS

P

r

mA 10I

V 4V

pGSQm

SD

V
4

1
Vat  defined g of  value theusing  8Avgain  voltage

inresult    that willR and R of  values theChoose



VDD

+20V

RD

??

RG

10 M

D

S

C1
+

-

C2

Vi

Zi

Zo

RS

  

Note: This is the same 

previous example except that 

no Cs (source capacitor)
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Solution

example) previous (from  m 75.3g
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D
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V 1
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
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V
A







)(
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) analysis DCon  (based   180R

 then,known  are  R and gm & Av Since

S

S





D
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D
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+

-
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gmVgs
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ac ss equivalent circuit
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V

Uploaded By: anonymousSTUDENTS-HUB.com



ENEE2360

BZU-ECE

8/8/2021

Instructor: Nasser Ismail

Summer 2020-2021 30

Value of Rs?

analysis DC from determined is R  of  valueThe S

1V
4

1


pSGGS
VVV

Given

VDD
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RD
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D
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1

0


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
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





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S
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Drain Feedback Configuration (self study)

Vo1
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RF

+

-
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