EE 545 Analog Integrated Circuits

Homework # 1

Term-081

Due Monday 3/11/2008

1. Calculate the dc-gain of a source follower with back-gate connected to source and with the back-gate connected to ground as shown in Fig. 1
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Fig. 1

2. Series and parallel-combinations of MOS transistors as shown in Fig. 2 find many useful applications and are often seen as equivalent to a single MOS transistor.

(a) Include channel-length modulation effect (λ) and find the equivalent values of K and for equivalent transistor of the parallel combination.

(b) Neglect the channel-length modulation effect and use the simplified graphical method to find the equivalent value of K.
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Fig. 2

3. Figure 3 shows an attenuator which is the basic building block of volume control circuit. If VA and VB are fixed and are equal, find the relationship between Ib and Iin. Also find the relationship between Ib1 and Iin. Assume all transistors are identical.
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Fig. 3

4. Calculate the dc-gain from the input to the source of the cascade transistor in the three different configurations shown in Figure 4.  

[image: image4.png]



Fig. 4
