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Analog Electronics Problems 9

Fig P1

Fig P2

Fig P3

Q1. For the circuit of Fig. P1, each transistor 
has  and  (includ-
ing the current sources where each are built 
with a single transistor). 
a) Find  assuming .
b) Find .

Vov 0.2V= VA 10V=

Vo Vs⁄ d 0≈
Rout

Q2. For the circuit of Fig. P2, assume  

for , ,  

.

Assume bias currents are ideal.
a) Find .

b) Find .

vo 0=

vs 0= Vt 0.7V= VA′ 24V µm⁄=

µnCox 2µpCox 120µA/V2
= =

Vo Vs⁄
Rout

Q3. For the circuit of Fig. P3, , 

,  and .

A1 has  diff ,  open circuit diff 

voltage gain and  .

A2 has  ,  short circuit 

transconductance and  .

A3 has  ,  open circuit voltage 

gain and  .

a) Find  assuming .

b) Find  and .

Rs 9k=

RL 1k= R1 10k= R2 90k=

82kΩ Rin 20V/V

3.2kΩ Rout

5kΩ Rin 20mA/V

20kΩ Rout

20kΩ Rin 1V V⁄

1kΩ Rout

Vo Vs⁄ d 0≈
Rin Rout


