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Homework Assignment No. 11 - Solutions
1.) 18.8

  

A V =
A

1 + Aβ
  |   From Chapter 12,  GE =

1
1 + Aβ

≈
1
Aβ

1
β
= 200  |  GE ≈

200
A

≤ 0.002 → A ≥
200

0.002
=105   |  A ≥100 dB

                                                                                             

2.) 18.10 (a) Series-shunt  (b) Shunt-series  (c) Series-series  (d) Shunt-shunt
                                                                                             

3.) 18.15   (a)

    

h11
A =

v1

i1 v2 =0

=15kΩ   |  h11
F = 4.3kΩ 39kΩ = 3.87kΩ   |  h11

T =18.9kΩ

h22
A =

i2

v2 i1 =0

= 1kΩ( )-1 = 1kΩ( )-1   |  h22
F = 39kΩ + 4.3kΩ( )-1 = 43.3kΩ( )-1   |  h22

T =1.02mS

h21
A =

i2

i1 v2 =0

= −
15kΩ 5000( )

1kΩ
= −75,000  |  h21

F =
i2

i1 v2 =0

= −
4.3kΩ

39kΩ + 4.3kΩ
= −0.0993

h12
A =

v1

v2 i1 =0

= 0  |  h12
F =

v1

v2 i2 =0

=
4.3kΩ

39kΩ + 4.3kΩ
= 0.0993

  

(b) A =
−h21

A

RS + h11
T( ) h22

T + GL( )
=

− −75000( )

1kΩ +15kΩ + 3.87kΩ( ) 1
5.6kΩ

+
1

1kΩ
+

1
43.3kΩ







= 3140

      β = 0.0993

(c) A V =
3140

1 + 3140 0.0993( )
=10.0  |  h21

A >> h21
F   |  h12

F >> h12
A   |  R IN = 6.22 MΩ,ROUT = 2.66 Ω( )

                                                                                             

4.) 18.17

    

h11
F =

v1

i1 v2 =0

= 0   |   h22
F =

i2

v2 i1 =0

=
1
R

   |   h12
F =

v1

v2 i2 =0

=1

A = gm1 ro1 ro4 rπ5 + βo +1( )R[ ]( ) βo +1( )R
rπ5 + βo +1( )R

= gm1
ro1 ro4

ro1 ro4( ) + rπ5 + βo +1( )R
βo +1( )R

v REF
R

vO

+

_

+

R

vREF
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4.) Continued

    

ro1 =
50 +1.4

10−4 = 514kΩ  |  ro4 =
50 +11.3

10−4 = 613kΩ  |  ro1 ro4 = 280kΩ

IC5 =
12
104 =1.2mA  |  rπ5 =

100 .025( )
1.2mA

= 2.08kΩ

A = 40 10−4( ) 280kΩ( )
101( )10kΩ

280kΩ + 2.08kΩ + 101( )10kΩ
= 876

A V =
A

1 + T
=

876
1 + 876 1( )

=
109
110

= 0.999

RIN = RID 1 + T( ) = 2rπ1 1 + T( ) = 2
100 0.025( )

10−4 877( ) = 43.9 MΩ

ROUT =

R
rπ5 + ro2 ro4

βo +1

1 + T
=

10kΩ
2.08kΩ + 280kΩ

101
877

= 2.49 Ω

io = αoie = αo
vo

R
  |  

io

vref
=
αo

R
vo

vref
=

100
101

1
104






0.999( ) = 98.9 µS

                                                                                             

5.) A series-shunt feedback amplifier is shown.  Use the
methods of feedback analysis to find the numerical values
of  v2/v1, v1/i1, and v2/i2.  Assume that all transistors are
matched and that gm = 1mS and rds = ∞.

Solution

(This problem has been re-assigned in Homework 12)

VDD VDD

M1 M2

R1 =
1kΩ

R2 =
10kΩ

R3=9kΩ

R4 =
1kΩ

+

-

v1

i1

+

-
v2

i2

F02Q11P1


