University of Toronto

Lab 1: Common-source Amplifiers TA

Preparation

1. The maximum swing is Vpp — V,,. This requires IpRp = (Vpp — V,y)/2 and thus Rp =
(VDD - Vov)/le- Since 8m = 2ID/Vov, Av - _ngD - (_2ID/VOV) : (VDD - Vov)/ZID -

2. Voo = +/2Ip/UCy W /L. gp = 2Ip/V,,. For maximum swing, V, = (Vpp — V) /2. For 0.2
Vpp swing, V, =V, +0.2/2. Rp = (Vpp —V,)/Ip. A, = —gmRp. See Table 1 for numerical
values.

3. See Figure 1.

4. See Figure 2.

5. Same as the previous step.

6. See Figure 3.
7. N/A

Table 1: Hand analysis table

Vpp (V)  Type Gain Swing (Vpp) Vor (V) Ip(A) gm (A/V) V, (V) Rp(Q) A, (V/V)

5.0 NMOS - max 667m Im 3.00m 283 217k  -6.51

5.0 PMOS - max 690m 05m 145 m 2.16 437k -6.34

1.2 NMOS max 0.2 471m 05m 2.12m 488 m 126k  -2.67
Lab

e Emphasize the importance of the 50-€2 termination for correct voltage reading of the signal
source.

e Briefly explain how the input bias circuit works.
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Figure 1: DC operating points of (a) NMOS, Vpp =5V (b) PMOS, Vpp=5V,and (c) Vpp=1.2 V.
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