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Problem Set 3C - Body Effect

Question 1

It is desired to create a voltage output from a small current source input (say from a photodetector). Shown
below, the small current source input and its output impedance is shown as j; and R;, respectively. Vg is a dc
bias voltage and assume the current source /5 is ideal.

Vbp

Rp
100kQ2

Ml ————o0\V,

gm = 1lmA/V
Vs °—||:j ro1 = 20kQ

b Vss X =02

(a) Find the small-signal gain, v, /i; assuming no body effect (in other words, x = 0.
(b) Find the small-signal gain, v, /i; assuming x = 0.2.

Answer

(@) (vo/ir)a = 63.64kQ (b) (vo/ii)s = 67.57kQ

Question 2

gma = ImA/V

Vs © Fos = 20kQ; x = 0

gm3 = 500pA/V
Vs o ro3 = 10k x = 0.2

Vbp
M, gm2 = 500pA/V

V52 o0—
rop = 10kQ2; x = 0.2
M
v 1 gm1 = 1mA/V

ro1 = 20kQ; x =0

For the circuit above
(a) Find v, /v; ignoring body effect (all x = 0).
(b) Find v, /v; including body effect where for M2, M3, x = 0.2.
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Answer

(@) (vo/vi)a = —60V/V (b) (vo/vi)p = =T0V/V
Question 3

Consider the common-drain (or source follower) shown below.

Vpp =2V
op Hn Cox = 200/~LA/V2

W = 5um; L = 100nm

M, Vin = 0.25V
) _ 1/2
Vi o—I v = 0.4V
¢r = 0.3V
Vo
Ig = 500uA

(a) Ignoring the body effect, find the voltage at v, when v; = Vpp

(b) Repeat (a) but include the body effect and find the output voltage (an iterative approach is needed here).

Answer

(@) Vo, = 1.434V (0) Vo = 1.205V



