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Q1) A FET amplifier structure in small signal AC analysis is given below. This circuit is examined for low frequency range and it should have 3 cut of frequencies due to the capacitors Cg, Cd and Cs. Find approximately the cut-off frequency due to capacitor Cg. In the calculations take r0=RL=RD=RS=1000 Ω, Rin=Rg=500 Ω, CS= 1 μFarad, gm=10-3 Siemens. (35 points)


Procedure to find the cut-off frequency due to Cg:
1) Kill Vin (short circuit)
2) Put a test source VTest to replace Cg
3) Open circuit Cd and Cs
4) Find the current originating from VTest (that current is ITest)
5) RCg=VTest/ITest
6) The cut-off frequency due to Cg is wcut-off_Cg=1/(CgRCg)
Q2) Two amplifier stages are connected as shown in the figure below: For this circuit ,                              .
a) Find the input resistance Rin= (7 points)
b) Find the output resistance Rout. The procedure to find Rout is given below. (18 points) 
· Kill Vin (short circuit)
· Put a test source VTest to  Vout
· Find the current originating from VTest (that current is ITest)
· Rout=VTest/ITest


Q3) For the circuit below MOSFET Q is used for biasing. In saturation mode the MOSFET has the following drain current equation.

The MOSFET gets into saturation mode if the following two conditions are satisfied at the operating point of the MOSFET:
      and       
The circuit and MOSFET parameters are given as RD=RS=1000 Ohm, VDD=10 Volt, R1=5×107 R2=5×107 Ohm, Vt=1 Volt, . Find VG, VD, VS and ID. (40 points)


Microsoft_Visio_Drawing3.vsdx

RD

Q
D
S
G
RS
VDD
R1
R2

ID

IS



image1.emf
Vin

Rin

Cg

Rg

G

D

g

m

V

GS

r

o

Cd

R

L

R

D

GND1

Cs

R

S

GND2

GND3

S


Microsoft_Visio_Drawing1.vsdx
Vin
Rin
Cg
Rg
G
D
gmVGS
ro
Cd
RL

RD


Cs
RS




S



image2.emf
re

v

in

+

-

I

b

B

E

C

Ra

Rx

Rc Ry

Rs

R

D

G D

S

I

1

I

2

I

in

V

out


Microsoft_Visio_Drawing2.vsdx

re
vin


+
-
Ib
B
E
C
Ra
Rx

Rc
Ry


Rs
RD






G
D
S
I1
I2
Iin
Vout





image3.emf
R

D

Q

D

S

G

R

S

V

DD

R

1

R

2

I

D

I

S


