Quiz 1
Tuesday February 5§, 2008
EECE 488: Analog CMOS Integrated Circuit Design
Time: 80 minutes

Name:

Student Number: S o k "\7% frounsS .

Note: The Quiz has two questions. Please answer all questions in the space provided.

Good luck!
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1. Design a common-source amplifier with a resistive load based on the schematic shown below

with the following design specifications:
VDD=1 8V
Transistor M, is in saturation
The minimum possible output voltage to keep M, in saturation is 0.2V
Total power consumption of the amplifier is 0.9mW
Absolute value of gain of 10
L=0.4um for the transistor

The technology parameters are:
Aaanos) = 0,7 = 0, Vor=1.8V, Viramos= 0.4V, tuCo=1 mA/V? .

V,

oD

Rp

Find the following values:

1) DC level of the input (2 marks)

2) Width (W) of transistor M; (2 marks)

3) Rp (2 marks)

4) Nominal dc level (bias level) of the output node (2marks)

5) Maximum output signal swing for a symmetric output signal (2marks)
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2. It is possible to use the bulk terminal of a transistor as an input of an amplifier. Consider the
single-stage PMOS amplifier shown_below. For Viias=1.4V, calculate the small-signal gain
(A=Vou/Vin) of the amplifier. Recall that gmp= M8m.

Assume, A= 0, 1]=0.2, VTH(PMOS)= -0.6V, },LPCOXZIOO }J.A/Vz, RD=1kQ, (W/L)pMOS= 20, and
VDD=3V. [10 marks] ) '

Note: In this problem, the technology parameters are different from those of Question 1.
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Write your answer in this box
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