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witch Model of NMOS Transistor
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Source  — —— Drain
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i The Body Effect

0.85 1

A negative bias
V, s =2.5V, causes
V; to increase from
0.45V to 0.85V

VBS (V) 19
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CL018G | CLO1S8 CLO18 CLO18 CLO15 CLO13
LP ULP HS HS HS

Vg4 1.8V 1.8V 1.8V 2V 1.5V 1.2V
T, (effective) 42 A 42 A 42 A 42 A 29 A 24 A
Lyate 0.16ym (| 0.16 ym | 0.18 ym | 0.13 um | 0.11 um | 0.08 um
Ipsat (N/P) 600/260 | 500/180 | 320/130 | 780/360 | 860/370 | 920/400
(vA/pm)
I+ (leakage) 20 1.60 0.15 300 1,800 13,000
(pA/pum)
Vi, 0.42V 0.63V 0.73V 0.40V 0.29V 0.25V
FET Perf. (GHz) 30 22 14 43 52 80

From MPR, 2000

50




enerated by Foxit PDF Creator © Foxit Software
oxitsoftware.com luati

i K- V41318 MOS L4 4% 71

> 3.1.1 MOSEL A B {5 . A

> 3.1.2 MOSEAE E

> 3.2.1 MOS 5 /&% 3
> 3.2.2 MOS SR E IS
> 3.2.3 MOSa34- 1A

VTR

u]

Jl‘t:
»
3

s T T

Az KGR

51



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

& MOS i i8S HIBE S

s MOSH S I AR
s MOSHEAEEHIFE

H
¥

b b

[T
111
(o
k

52



p—

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

=0 y=1
AR
T e /
K Cos. Lt 2GS\ T\~ th
I 7 A RN F=—Cao
| . I} \, | \ n /
N g/\‘{(s L NN i ]
1 i | Con 1
TCsa % i .-:CDB
#(B) L
______________ o] \

AEAAESS 77

53



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

b

—J

=

54



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Ot = —(Qct +0O87)

R o -0

55



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

QCT — _Wcox J-()L[VGS o VT o Vc (y)hy

2 Vas =Ve) = Vs Vi —Vpg)

= —ZWLC,
3 2Vgs = V)= Vs ]VDS
_ : -
QCT — _ % WL Cox (VGS B VT )2 B (VGD B VT )2
3 Vos—Ve) —Wap V2 )




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

}

:\\\%]
& VA
M
|90

}

o o . TR
XZIK//ﬂ- _{xgg QCTZ—EWLCO{(VGS Vo) ~Vop =Vr)

> (VGS —Vr )2 — (VGD —V; )2

00ct = EWLC 1— (VGS — V1t —Vps )2 }
Vas 3 T [0es —7r)-Tosk

2
Cop = Der _ gWLCOX {1 —~ o Vs =V ) }

_ Vep 3 Ves _VT)_VDS ]2
1
VDS —> 0, CGS = CGD — EWLCOX
Cop =~ Qs =0
oV,

57



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

- % —%WLCOX{I— [(VGS ~Vr ~Vs)’ }

T s 3 2(Vos =Vr)=Vpsl |

}

{4 X 1F 2% o1 GS_T2
R IX AIE LAY CGDZ‘%%W‘”‘{L[z( o }

Vos =V )—Vis)

VDS — VDsat — VGS o VT

0 2
Cos = -2 2y,
Veg 3
oVep
0
CGB — _ QBT — O
oV iz

58



Genera ted by Fox tPDFC ator © Fo tSftW
only.

http://www.foxitsoftwar For evaluation

R BEV pc FAE AL

59



Genera ted by Fox tPDFC ator © Fo tSftw

http://www.foxitsoftwar For evaluation only.

X AL 2

Oar

00, WLC

— _(QCT + QBT) — _QBT

oX

Vs  1+4Wy -V 177 ]”

CGS — CGD =0

60



l

l

11

Generated by Foxit PDF Creator © Foxit Software

http://www.foxitsoftware.com For evaluation only.

=

H—LBE

61



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

¥ [ ] B 07 X LAY

—
P

| H
L
D>}

WLCox 0 0
0 1/2 WLCox 1/2WLCox
0 2/3 WLCox 0

X

=
X

=
e
]

62



Genera ted by Fox tPDFC ator © Fo tSftW
http://www.foxitsoftwar For evaluation

Cyy = A,C,, +P,Cp+nC, 11~ CJO[”_.
Cpy = 4,C,, + P,Cp +nC,

only.




PR, IRXpng HEAE

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

v

Channel-stop implant
N1

Side wall

Source
Np

Bottom

qi
Channel

Substrate N 4

N~

A
Y

Lg

C

diff

(“hum)m
= CLgW+ C;,,(2Lg+ W)

C,, = C;XxAREA +C; x PERIMETER

64



Genera ted by Fox tPDFC ator © Fo tSftW are

http://www.foxitsoftwar For evaluation only.

i WU MR 2 e

65



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

i

‘_L W3 R 7B 2% e

L

Iy

ov ov
QiB T T Q}B

CGB '=L L CoxF — LCGBO



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

MOS 55145 1B aS 70 AR 2

;D
R I
D ol




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

‘-L Parasitic Resistances

Polysilicon gate
Drain
contact

Drain

68



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

MOSFET A B faifb i 2

7 Vout
Vihk —p—|
| p— Cout
Cin 4— i

69



Genera ted by Fox tPDFC ator © Foxit Softwar
http://www.foxitsoftware.com For evaluation only.

0.25 um CMOS cu=cafini]”

J

Capacitances N
C]P C]p() (1 + V—bl)
Cox CO C_} mj ¢b stw mjsw ¢'bsw
(fFium®) | Fpm) | @F/pm?) ) (fF/pm) )
NMOS 6 0.31 2 0.5 0.9 0.28 0.44 0.9
PMOS 6 0.27 1.9 0.48 0.9 0.22 0.32 0.9

= W/L=0.36um/0.25umiJNMOS (L, s=0.625u)
o AR BTHEN], THE B AR I R R

C.=WLC =054(F, C,,=C..=WC=011fF, ..C =0.76fF
Cooun=CWL,=045fF, C, =C (W+2L))=045F, ..C,=09/F

. IR R R R Y BB, — B, R
ﬁﬁ%fgggﬁd\% 70




