EE 542 Analog Integrated Circuits

Homework # 1

Term-081

Due Monday 3/11/2008

1. Define the terms body-effect, channel length modulation, mobility reduction, and velocity saturation.
2. Determine the small signal relation in saturation mode between Vo and Vi for the circuit of Fig. 1 taking into account:

(a) Body effect.

(b) Channel length modulation.

(c) Mobility reduction.
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Fig. 1

3. Consider the small signal equivalent circuit of Fig. 2 and neglect the overlap capacitance Cgd. 
(a) Show that the small signal short circuit (Vo=0) current gain of an MOS transistor is given by Ai_s.c.=id/ig=gm/jωCgs=ωT/jω.

(b) Assuming matched transistors, show that Zin simulate a passive RLC and approximates an inductance for ω < ωT
(c) Specify a possible application for this circuit. 
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Fig. 2

4. For the cascade stage Fig. 3, find the effective gmeff=io/vi. 
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Fig. 3
5. One way to relive the contradictory demands between bandwidth and dc gain is to use gain-boosting technique.

Show that this technique allows the combination of the high frequency behavior of a single-stage amplifier with a dc gain comparable to a multi-stage amplifier. (Hint show that Aadd increases the output impedance with almost no change of the trans- conductance gmeff of the amplifier).
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Fig. 4
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