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deéinaal V.-V, < o0
Id = 0 (2.7)
ERDHT LY 0 < V-V, _ <V,
Id = (W/L)*(KP/2)%(1 + LAMBDA%V_ )
2
*¥(V__ -V ) (2.8)
TR RTE:AY vV, <V, _ -V,

<
Tagn VvV

‘o

Id = (W/L)%(KP/2)%(1 + LAMBDA%V, )

KV, K26 (V__ - V_ ) -V, ) (2.9)

[

1/2

= VIO + GAMMA * ((PHI - V__) - (PHD)’

b

/2)

4 1 e <A
Tagna1aundstuTdsunsuas

LAMDA

PHI
GAMMA
KP

VTO

1

dﬁﬂdﬂuaﬁquﬁauuauamﬂtaﬂu (Channel-length modulation)

volts™ *
' J8 A <
Aldn@INwuN2 (Surface potential) volts
Bulk threshold voltage volts™”’*®

l b ‘

nTudaauaanaud (Transconductance) amp/volt.s2
t o ‘i’ d taf v Y o J
AITIIAUTGL TN | ua‘tuumauwmuaaunaunmma\1
(0- bias threshold voltage) volts
ATLTIGUTAL TN (Threshold voltage) volts
nYeufIAaT8 (Drain current) amp

w3vautidiTeninsduLaniudutad (Gate-source Voltage)volts
wrvoutddrTeniaedutauiudiuras (dDrain-s urce Voltage)
volts
u1qﬁu1wﬁﬁ1sni1csﬂusaaﬁudduﬁaﬁ (Body-sou-ce Voltage)
volts
A21NNI1UYauUR (Effective Channel Width) meter

AadngNugauua (Effective Channel Lengtl) meter
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2.2 N1Taanlkyy CMOS NAND Gate
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< Vv g < ve N
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Vin.A =0 4 Vin.B ~ 0
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aﬂnﬂuzﬂtsﬂasYﬁiq

Voe s = Vo, = Voo, WAz vV _ =V (2.10)
Ve = Voo, + Vo (2.11)

\') =V (2.12)

oS . 1 DS .1

A9lluLAa$21  MOSFET M1 azaé1uaﬂqus Saturated Tasudun1InTe
uWq An

I, =8 _(V, -V___ - )72 (2.13)

D

-~ d v o . dl
W31TMIN  MOSFET M2 3ziwuleldar Vo . > V..., Taanan

Vv ;8
B, W nMOS fiedpediainaiiu iy M2 9zadludnniz Nonsaturated Tasil

FUNI1TNTEUA A

2

17 = AR fr X/ W o/ BN/ 2 \\ (2.1

LINEINNTALFAGHRTEY M1 uAr M2 THLnwtlasaansyl RS R
LAUTH 387 I, A3¥malu Transistor £9 2 #2 detiuiile M1 Saturated R
M2 gqaéﬂuﬂaﬂ Nonsaturated

4 L YN |
IMMFEUNITN (2.13) t91zFwITanqtlaqn

NN T A QL WV, e \Edf 7Y (2.15)
4 ' o o v
LUAUNURIFUNIIN (2.15) RITUFUNITN (2.14) t9138a

Ver = Vioou = 2/I. 78, (2.186)

E U
UN1IWI1FUN pMOS Transistor 9 M3 Waz M4 azi3u’an

Vao.o = Vaa.a = (Voo = V.0 (2.17)
Uay

Voo = Vap.o = (Voo = V) (2.18)
ﬁq&u%q M3 uar M4 asaé?udnﬂqz Saturated n1suﬂﬁtﬂ1uqz1ﬁ

4 u v <4
AINAVITINATERANLATUDTAY M3 LAy M4 ?\1’45‘16\ an

I =1 + 1 = B (Vop = Vo, = [Voo 07 (2.19)

D D.3 D.4 © DD th

4 . o4 Y o o '
LUAUARUNITN  (2.19) wldunuTudun1in  (2.16) URTIALNANTHN
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1+ f\lﬁ—" (2.20)
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VirfV3 4 : :
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.// 1 1 "
6 1 2 J{ _; ; < ValV]
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NM13aanityy
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i < ! < 2
tTrazudenaTannuuutiy 3 ngil TaatuudasnsAty Voo, = 5
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o 4: v
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(W/L) /(W/L) = 1.6

; v Y] P < o -«
TITUAITRTINLTIRENIUIGTAY W/L  Basw  pMOS unuﬂatannqm fAa
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2%n1une 40720 Gtu 3z169A
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} 24

<< ’ v
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2.3 n1Taanuuy CMOS NOR Gate
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QﬂnEUWQﬂﬁmﬁn nhMOS Transistor nygavnau =1a1
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3 1 U s/ 4 L.
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I_ =1 + I

D D.1 D.2
= g (Vo = Voo.) (2.23)

L
< Lol [ < 3 1 [ [
Tasduu@n g, ©BY nMOS NIABINAILNINY LT1IEIALNANTUINNTT

<} TR
n (2.23) Mulatdy
\Y% - Vign = JI 78, (2.24)

1 - 4 (3 v e
aalUuIwIITuNIN pMOS I LUUlaln

= -V -V (2.25)

sSQ.4 VDD +h SD.D

< [V . . 4 '
WeLvulalr M3 ag?udnﬂqz Nonsaturated <umsizn M4 ag?uanﬂqs

Saturated 1% KVL 31

2
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BQEZ(VDD -V
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2
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35



" v v
-’3147uuU1 DI 2 79
t ¥4 n
-1 1RG22 8N EIUTRT L 3N
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Liunnsfieaantra i wa i Dadasd mFuuusg1Tiia Taatluinusniinaaaeni
o ' . ' - § < < P l - Y] ] ot
UKy monitor (UWUTANAUBULANINLNAAULHUITY TETUNITNAFRBY) AU I1ALY
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10. Standard cleaning imiauluiumaun 7
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Sterting 51 wafer
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4.1.2 N1IM14IUTI0UINGR (Threshold Voltage)
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4.1.3 na1in1 I-V characteristic
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