ECE 422/522 Fall 2009
Homework #3 (Due Oct. 22)

1. Complete the following table for the basic amplifier configurations. Assume the biasing is with

a resistor of value R.. Do not ignore the transistor ro. Clearly mark the input and output
terminals.

Amplifier Transistor Type
Rln Rout Av
Type NMOS PMOS
VDD VDD
M1
RL In«{
Common ot ou
Source M1
H R
Vss Vss
Common
Gate
Common
Drain
(Source
Follower)




2. Assuming all MOSFETSs are in saturation, write the expression for the small-signal voltage gain
for each circuit shown below. Assume A =0,y =0.
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3. Assuming all MOSFETS are in saturation, write the expression for the small-signal effective Gm
for each circuit shown below. Assume A =0, y=0.
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4. Assuming all MOSFETS are in saturation, write the expression for the small-signal effective Gm
and Ro for each circuit shown below. Use these to determine the small-signal voltage gain
Assume A =0,y =0.
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5. For the circuit shown assume A = 0, y = 0, Vpp = 3V. Use the ___
following parameters: Vo= 0.7 V, k' = 100 pA/V?
(a) At what input dc voltage is M1 at the edge of the triode/saturation
regions. What is the small-signal voltage gain (Vou/Vin) under this
condition?
(b) Verify your results with SPICE. a____'

6. For the circuit shown Vpp = 3V, I; = ImA, and Is = 0.75mA.
Assume A =0,y =0.
n-ch: V10=0.7 V, k = 100 uA /V? [\E\
p-ch: V10=-09V, k'=25uA/V?
Calculate (WI/L), such that M1 is at the edge of the

triode/saturation regions What is the small-signal voltage gain Ve *—"\
(Vout/Vin) under this condition? Verify your result with SPICE. "

7. a) Find the differential mode and common mode gains for
the following circuit.

b) What is the CMRR for this circuit and what happens to
the CMRR when R2 is removed the circuit.

c) Calculate Agn & Acn for k’=100pA/V?, V10=0.7V,
Vpp=3V, Vss=-3V, 1ss=100 A, W/L=10pm/1um,
R1=1kQ, R,=2kQ, Rs=10Q, Rss=1MQ. Verify your
results with SPICE using the Level-1 model. Assume
the dc bias input voltages are 0V.

8. Derive an expression for the differential low frequency
small-signal voltage gain (Ay = Vo/viq) for the amplifier as
shown. ASSUME gm1 = Om2 = Omx, Gm3 = Oma = Omy, Ims = Jme
= gmz and gmro >> 1. Ignore the body effect.




