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Smal l -s ignal  equiva lent  c i rcu i ts  for  MOSFET
ampl i f iers .

Notat ion: vol tages and currents contain a DC
component  and a smal l -s ignal  component '

Smal l -s ignal  means a t ime-vary ing vol tage or
current  that  is  smal l  in  ampl i tude.

The total  vol tage or current is the sum of the
DC and smal l -s ignal  components.

to ta l  = DC + smal l -s ignal  , ro

ioG) = roe .idG)

vur (t) = Vnre + vn"(t)
Vqtq

MOSFET ampl i f iers always operate
MOSFET in saturat ion.
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i D  =  K n ( v e s

Ioq + iaf t )  = Kr(Vns
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DC term + smal l -s ignal  + very smal l

Neglect the very small  term. Then,

iaG) =E K,(y'csq urfun,(t)

g- = 2Kn(Vose Vr*)

iaG) = g-vs"(t)
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9, is cal led the transconductance



SMALL-SIGNAL EQUIVALENT CIRCUIT
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vn, is the t ime-varying portion of the gate-to-
source vol tage. io is the result ing t ime-
varying port ion of the drain current.
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Kn = 1.5 mA /v '
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TOTAL

DC ONLY

SMALL-STGNAL ONLY

l-s:L.l

, l, lo
^%

'+'iitl

F[r
{' ruQ

Vo

NoSFElfJ  g . o

d'o

r,rl'ti
+
rrrrJ"t't

-  - - - 1  - . ; r \ ,- \,[ls( [.,

\'rDfl

(rrgsJ



T--] T
I
I
I+

i-' . j

I o q = 6 m A

Vesq = 3 V,

Kn = 1.5 mA /v '
iri itl

g^ = 2 = 2 \ t r . 5 ( 6 ) = 6 m A l V
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vo( t )  =  -g^vgrR,  =  - (6mA/V)rnrEk)

v"( t )  = -6vnr( t )

voltagegain = vo = -6
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