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TRIODE REGION (Vor ( V". - Vr*)
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SATURATION REGION (Vo, > V",

iD = Knn' ,  Vrn) '
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EXAMPLE 1

0.4 mAlVz8o(10)-u

k j - 8 o p  A l v z  v ' * : z Y .

L - l 0 p m  W : 1 0 0 p m

K =  ( y \  k l
a \  \ L )  Z  l o t ,

(satu rat ion )Vo, :5, V", - 5
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EXAMPLE,2

V o r : 1 ,  V . , r - 5  t r i o d e  V o r > V T u

iD = Krl2(ves Vr*)vns ,3r l

iD = 0.4 mAlv2l2(5 2)l lr l  = 2 mA
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MOSFETS:  DC
Determine fD

operat ing
and Vo,

condi t ions--

VGG vbS
t

Vo,  =  Voo foRo (a  load- l ine
eq uat ion )

Vo, = Voo

I f  i n S a t u r a t i o n :  f D  =  K " ( V o , - V r * ) ,
vo,

I f  in the tr iode region:

fD = Kn [2(Vo, - Vr*)Vo, - Vort]

+

If in cutoff: ID = O



V o o = 2 0 V .  V o o = 5 V .  R D = 2 k
Vr* = 2 V. kn'  = 80 VA/V'
W = s O p m  L = l O U m

Kn = O.2 mA/Y2

Saturatioh, tr iode, or cutoff?

Try satu rat ion:

ID  =  Kn  (Vo ,  V r * ) '  =  O .2  (5  2 ) '  =  1 .8  mA
Vo,  =  Voo IoRo =  20  -  1 ,8  (2 )  =  16 ,4  V .

check:  Vo,
'  Satu rat ion

I f  we had tr ied the tr iode region,
ID = kn tz(Vo, - Vr*)Vo, - Vortl
V o r = V o o - f o R o

Solve s imul taneously



CHANGE RD TO lOK

V o o = 2 0 V ,  V o o = 5 V .  R o = 1 O k
Vr* = 2 V. kn' = 80 pA/V2
W = 5 0 U m  L = 1 0 U m

Kn = O.2 mA/Vz

Try satu rat ion:

f D  =  K " ( V o r  -  V r * ) ' =  O . 2  ( 5  r  Z ) ,  = 1 . 8  m A
Vo ,  =  Voo  -  f oRo  =  20  -  1 . 8  ( 1O)  =  2V .

check: Vo,
not Saturation, not cutoff,  tr iode

tr iode reg ion:

fD = Kn [2(Vo,  -  Vr*)Vo,  -  Vor t ]
and Vo,  = Voo r  foRo

Solut ion gives ID = L.7S f f iA,  Vo,  =2.5 V.
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