Small Signhal Operations

The signal v, is superimposed
on Vg

Ves=VestVgs —o—

1
Ip = gknvzov

. 1
lp = Ekn(VOV + vgs)z

. 1 1
Ip = Eknvdzv + anOVVgs +§knvg2;s
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Small Signal Operation

* To minimize the nonlinear part

1
Eknvgz;s << K Voy Vgs

Vs << 2V

gs

* Ip~lptiy Vbs =Vpp —ipRp
Vps =Vpp —(Ip +ip)Rp

Vps =Vps —13Rp
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Small Signal Operation

Assuming small

j nVgs

lg = anOVVgs
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(a)

Vb =Vpp —Rpip =Vpp —Rp (Ip +ig)
Vo =Vp —Rpip

Separating DC Analysis and Signal
Analysis
* Signal quantities are superimposed on DC
guantities.
* We can separate DC and AC Analysis.

* The DC Analysis determine the Q Point

* (Bypass) Capacitors are added to prevent
disturbing the DC bias (Q point). WHY?
* Draw the circuit from the signal point of view
— DC voltages (current) are short (open)
— Capacitors are short
— MOSFET replaced by small signal equivalent Circuit




e Adding the load

VF)J')

o ‘i l Rp

Why Capacitors

6" 67t
Vs . Ugs - 3
T L o
Small Signal Equivalent Circuit
e Represents only time varying component (DC
only determine the bias point)
e What is the difference between (a) and (b).
G O__f ——o0 D
Ugs n Ugy EE 7 ro _ M

(b)

3/17/2014



3/17/2014

Example

* Find the small signal voltage gain, input
resistance, and the largest allowable input
signal. V,=1.5V, k', =0.25mA/V?, VA=50 V.

Vop=+15V
. S
%R; = 10 kf}

Rp = 10 k2

R; = 10 MQ) %
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Example cont.




3/17/2014

Example cont.
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T-Equivalent-Circuit Model
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Incorporating I,

Em Ues

Example

e Assume saturation, find gain and input

Vm;




