$ %

~

le}

##

%

(o]



9

%

%



&
= D

* T

. roetal contact

¥ =0 i
Sio: (zilicon dioxide) i i
.n-t',lpe zilican
.p-t','pe silican = S

n-channel depletion MOSFET {depletion NMOS)

#
#
#
6
#
6 < =
i: # > =
2 #
+ ) 9
/ 0
7
(
7 # #
6
#
# 8 # 4
( 2
S>?H @
5 #



p-channel depletion MOSFET {depletion PMOS)

% # it :
/ 0
2
B % #
C (
$%
& ()*+ &
1 23
&
1 n % $
insulator (dislectric] layer . rnetal contack
: . i ¥ip < 0
Si0; (silicon dioxide) R
[ 3
I n-type silicon ‘_lg
. p-type silican =

’ +-

/0



# # %

# /¢ D=0 4 # # (

il‘lSL.IlEIbIII’ di'éTE&finf J-EI 'ér" . metal contact
Fi. =0 *ig
SiD; [silicon dioxide) L.
. n-type silican
= =

. p-tupe zilican

n-channel enhancement MOSFET {enhancement NKO0S)

#
7 *
# # o 7
< C
)
(
#
7
# ( C
7
6 #



. n-type silican

insulator (dielectric) layer B oetsl contact
¥ =0 i,
S0, (silicon dioxide) L
: Gq% OR ]
=S s

. p-tupe silican

p-channel enhancement MOSFET {enhancement PMOS)

2 #
# 6
# #
#
&
# n I n
( (
#
M #
2
C
# #
# # #
A 8 (
(



%

EF

%

%

%

%

#
- #
#
&
H) 9)
!II
%
% #



%

%

Cs 3

S

%

EH

El

#1

(4

&C < =

9

9H



#
#
# # 6 > C
D C
6 D c = # ( #
# 6 6 (
# I
#
1
. ? W
Ip = K[) (Vas = Vr )Vps - VI)DS]' where K =)_nZC0xT (
m 9( B $
# 4 %
6 - #
(
# 4 $ 4 %
& #
#
7 # #
6 < =
6
# %
2 # % 6
Vep =Vg = Vp = (Vg - Vs) = (Vp - Vs) =Ves - Vps
# % #

EE

) *+

) *

%



6 6 #
6 =
c #
A E)
( R
)
iD:K[VGs'VT]) :kVT) —=-? ( ) ¥
T
, # # #
?KI & # | M % #
! 2 % AT
iD = K[VGS'VT]) (?+/VDS)
G s GDD ? ( EH
D O# |
6 6 ( Ot
C- 0,
7 |
# | # C #
| ?2='C? #
C-
! #
# L}
o = ﬂid ) " E?)
ﬂVds
A ( ( EF
? ? \Y/
ro = ) @ =4 E?I L E?F
KVes - Vr)'/ Iy g

*

EE

EE

EF



# #
C
8
7
(
# # & ¢ 6 # &p
1616 D =
(
M
#
7 # 8
K
E? E)
# 1
g 6
Q*
( C D= 7 C
(0]
(%] #
C &C D= 7
g 9
6 #



E ?) (

% #
7
EN (
#
#
% #
na EH# >
i
O #
4 %
# 4
% ' % %
%
!
# 4

E ??



, #
# # 4 #
(
A # - #
qi
agm= ﬂVd =) K(Vgs - Vi)(? +/vpe) @ K(Vgs - Vr) E?F
gsvgs:VGS
# |
5
# #
# [ 1
6 6
C = D = D =
? w ? w
Zmc = “mc =
M )/771 oxL )/np oxL
< C DC
6 D C 6 < C
e > MP &C s & 5'Q
6 < C 6 D C
6 > M &C ) 2K I ¢
? V
BN
[/ 11y 1p

On =) KVes - Vi)(@+/vps) @ K(Vgs - Vi)




