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Homework Assignment No. 6 - Solution

1.) A PMOS common-drain amplifier is
shown.  Assume the parameters of the
transistor are kF = 0.5mA/V2, VTP = -1V, and
λ = 0.  (a.)  If ISD = 0.5mA, find the small
signal model parameter values for gm and ro.
(b.)  Find an algebraic expression for the small
signal input resistance, Rin, the output
resistance, Rout, and the voltage gain, vout/vin.
(c.)  Numerically evaluate the small signal
input resistance, Rin,  the output resistance,
Rout, and the voltage gain, vout/vin.

Solution

(a.) gm = 2ISDkP  = 2·0.5·0.5 mS = 0.707mS and ro = ∞

(b.)  First we need a small signal model.
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Obviously,  Rin = RG = R1||R2   .  For Rout we apply the voltage source, vt, and set vin =

0 and solve for vt/it which equivalent to Rout.

∴ it = GS vt – gmvgs = GS vt – gm(vg – vs ) = GS vt – gm(0 – vs )
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The output voltage can be expressed as,

vout = gmRSvgs = gmRS( vg – vs ) = gmRS( vin – vout )

∴ vout(1 + gmRS) = gmRS vin →  
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(c.) Rin =RG = R1||R2=2.4MΩ, Rout.=
8kΩ
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2.)  Problem 14.16 (no equivelent problem in first ed.)  of the text.

14.16

V
k

k k
V R k k k

I
V

k k
A I A V I I V

A r

EQ EQ

B C EC E C

=
+

= = =

=
− −( )
+ +( )

= = = − − =

=

12
62

20 62
9 07 20 62 15 1

12 0 7 9 07

15 1 75 1 3 9
7 16 537 12 3900 8200 5 47

75 0

Ω
Ω Ω

Ω Ω Ω

Ω Ω

. .

. .

. .
. .

  |   

  |      |    

ctive region is correct.  |   

µ µ

π

..
.

. . . . . .

. . .

025

537
3 49

15 1 3 49 2 83 8 2 8 2 40 21 5

8 2 100 8 2 100 7 58

V

A
k V r

R k k k R r k k g I mS

R r k k k k k

A

A o

in out o m C

L o

v

( )
= = ∞

= = = = = =

= = =

= −

µ
Ω

Ω Ω Ω Ω Ω

Ω Ω Ω Ω Ω

  |    not specified, choose 

   |      |    

 

gg R
R

R R
mS k

k

k k

A
R

R r

R

R R

k

k k

k

k k

m L
in

I in

i
B

B
o

out

out

+









 = −( )( )

+









 = −

=
+

−( )
+

=
+

−( )
+

= −

21 5 7 58
2 83

1 2 83
120

15 1
15 1 3 49

75
8 2

8 2 100
4

3

. .
.

.

.
. .

.
.

Ω
Ω

Ω Ω

Ω
Ω Ω

Ω
Ω Ωπ

β ..

.
.

.
.

.
.

62

2 83
1 2 83

0 739
5 00

0 739
6 76

10 10 12 120

v v
R

R R
v

k

k k
v v

mV
mV

A V

be i
in

I in
i i i

v CC

=
+

=
+

= = =

≅ − = − ( ) = −

Ω
Ω Ω

  |    

.  |   The voltage gain is identical to the rule - of - thumb estimate.

3.)  Problem 14.19 (14.15) of the text.

14.19
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4.)  Problem 14.27 (14.21) of the text.

14.27
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5.)  Problem 14.28 (14.23) of the text

14.28
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