Problem Set 3 Solutions

6.101 Analog Electronics Lab
March 9, 2007

Problem 1 (a) (8pts) |
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Problem 2 (a) (8pts)
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Figure 1: Small signal drawing for 3a.
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(d) (8pts) Same as above except the voltage divider on the input de-
creases the voltage gain.

Rin = Rp||(8 + 1)R, = 8.02k2

Vo (14 B)(Rg||ro) Rin 8.02k0
A, = 2 = = 0.906———""" __ _0.728
Vs ra+ (14 B)(Rellre) Rin + Rsource 8.02kQ + 2k

A; remains unchanged, =14.8.

Problem 3 (a) See figure - (10pts).
(b) (10pts)
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Problem 4 (24pts)
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Ip = 8mA (1 - L’j()) = 3.65mA

Vis = Vop — In(Rs + Rp) = 20 — (3.65mA) (2K + 2.7kQ) = 2.85V
Vbs > Vps(sat) = Vas — Vp = —1.3 — (—4) = 2.7V

The transistor is saturated so all our equations and thus the Q point are
valid.
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