A =7 sk DGMOSFET?] DIBLY-4

o

8
Favea A3 s

=

Analysis of Drain Induced Barrier Lowering for Double Gate MOSFET
According to Channel Doping Intensity
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Abstract

In this paper, drain induced barrier lowering(DIBL) has been analyzed as one of short
channel effects occurred in double gate(DG) MOSFET. The DIBL is very important short
channel effects as phenomenon that barrier height becomes lower since drain voltage
influences on potential barrier of source in short channel. The analytical potential
distribution of Poisson equation, validated in previous papers, has been used to analyze
DIBL. Since Gaussian function been used as carrier distribution for solving Poisson's
equation to obtain analytical solution of potential distribution, we expect our results using
this model agree with experimental results. The change of DIBL has been investigated for
device parameters such as channel thickness, oxide thickness and channel doping
intensity.

DGMOSFET, E3 %X, 7F¢AIQF #2, xol 44, DIBL, @9 &

— 888 —



.M &

>
>
5
5
59

= AAZEE 20T D
A3t Ut} o] HEEAFL =
gr3tozH
HeE]7] AsiA ol
FHH7] 200k D# OREE A
st Fule] ZFE)gte

oS
_>‘l_|‘
Z K i g
1o fo
¥
N o
o,
N
)
o,
o
I
[o

rlr to
i)

s e
_>|J_1‘
il

e ox nZ 4 e
Kok e o O 2 il
N
>

o
=)
K
oS
23
fle

o X RN o

boox o T

gk 71Y9E5e oA 40uhw9t 50ubwFol FF
AFolth. AR 30k wiFel olo] 20tk
FE MY WA e AZss 24945
gul Ee A4S Fugdn B 5 9
. 53] & RtEAWREY 7HAe FEe
FAE AL LR AEe el S
%ol Qo] F1&H o S50 i A
AGY 20hw AR A BAE O 9
vjglvka AL o] ghgo] 20tk Aol
A wAYES B 244N 2 4%

t ol EvEe] WAt gtk 47te] A

N
N
- —
N

gastdr 53] wEAgelst 54l
W2 EAE dAsta Qv &, dAdEY =
ol wEAgelstAY 54 Ast, wHAY
o] #A% Wz a8y =R At
A HEo] lon o5 Aaxte 5AdAG
of & &= mAL ATk wEE ] gFo] 7]
Zhatol ER Q2 Sbetd A axpAr] o) e
AAAQ Aol HAg. 2 dAEad} o
well 71£2] MOSFET®] &A1& Hola glen

o

o9t FARE sEsy) HAste g
Qe 227 BE Al E MOSFETo |t th5A
o]E MOSFET9 7%, ojg] AolEdA Ad
Y Aele]lES Alolatrg AolES HFAo]
9ol F7HEM 53] Ade] ARG H
(fully depleted)7} =™ FAlE& 4 Sl At
gitel Aol £EE FUMA AAFAEE
£ A F odve ZHe] Atk g
°|E MOSFETS 7F& ast o|FAlE
MOSFETZ:7tell tfst A5-7F gits] s
Rom o]EA ATE WA 9k o]EF
= J

Aol e FeAgolst 54 W A
% ghd U@ ATRA EolsPAL E
of WS ASREEY 5 oo AN

of A 2
PgHe E

o 9lv Eo
& olel 7

210 a8y A kel

t 7haselnRE Tiwari

[3]& o]2 o]g3dle] AYRI s FHA
h2) el pala EE A st wdztx
AA AT 28y EE 87 A E At
iste] AsshAl ktem Axbutetvg o] o
3 A A nBE Fx gkl ol B A
o4+ Tiwari? 29g dysy s &
A% F, s AN g AdYE At

glo wsjel distel BRI A Brk 27T
MERE AolEAtstne] FA, AU A 2
£94% % o 5 AT ol

27 A += Tiwari9

Agtzde] o

=

SEEESUE REER

sto] A Zlojn 3%FelA =

R R SRR R

o

e L

gl hsto] A Zojn,

1 A4S Jloltt 4ol AE W FF N

. Egelrr3Hads 24

a9 12 o]
MNEEZA x,

7] glstel et %

Vi (x,y.2) =

=0 A
Y, 2
1.0

1=

—+e

poly-Si(p+)

z Si02

x 7 n-si

tsi

SiOz |tox

tox

poly-Si(p+)

.

Ve
Lg

— 1 «VD

8 1. DGMOSFETS| &=
Fig. 1 Schematic view of DGMOSFET

T ukeko 2o HYE Y= Ao dAEE

2] z,y ¥

— 889 —

o) 274



IEHURHE.

_|o|I

2| 2011 FAISEeEUE]

|'0II
ol

(z)= A<

n
gz A@0 2 A

n(e)= Neap (—E=T)y )

4714 N,= =

R,% 0,32 A7 ol2F 9]

vehdch 4 (Hy F ]ﬁﬂ"% Tiwari

et al.[3]1¥ G. Zhang et. al[5]9] AAZA &
o] &3t HHALEEE 2(3)F 2

o] 314 (cm

no&i

M
.

mlm _EL

?)el
A

m{m uE m

;—

¢, = Fexp(y/\) + Gexp(—y/N) + Ve— Vy,

(3)

— NqNexp(— B) feg
A71A B, F, G e FaEd (6l EAIEH
Kem ¢ = WALl Ve HeHs,
Ve AlolEAet. £dA e s +
st7] §18ke] A ()9 mEgks ol gt S,
dpydy | ,_, =0 oA y,= T3t ZHA
Ao Higks etk olw FEHe] Ao,
EUANY FHAgkel HA=wHA 247}t

et N

o ACEXAYS et wEAYCR 4
Ak el olgdtel TE BEA%S che
7+

g

o R—{R? —4(4HK —1)x (4NP-57)] "
! 8HK -2 (4)

S=V, +2¢,+XqN,exp(-B*)/ ¢,
R=285—4HK[(M~ Vy/(exp (L,y/N\) —1)) +
(M= Vp/(exp (= L,/N) —1))]

A7IM H K, M, N, P+ F1Zd[6]e 3EA =
of 3tk A (DellM ¢, A=ZWAS, g
Al fFHdE, Voo T Aol 4
B el & o 9l5e] FHAfEEe}
THEGS =l Al wet W

2 ()& nFE 2Y Adde|rt & o
A Vel 4B g HobA AL o
on ma Fe Hgte] g2l g3kl 1,9 9
k. el A4

=
o] HopA AL & F

o7t Aol seldgde] FFeel ui
o2 FABS & & dvh B APAE 4
WE olgstel BEAgE Fatgdon ofn
A9l AgE 1V SRS W FEAL
W % SdARaNds @4 4@
oJeFes U PEAAE WA WA T
o] mRIAAL}. = me sl REgEE o

=
3 2e Hom yed 4 e

2HAGS $58 o sAnnEd st
ML B ole AR AL A
A= JFe v =

4 @6l Sletol i BHALREY P
& 2443] S13% -
6:1 :1

0.3V o] =2 BdE o]gste] 3t gt
3} olagl FASAS Pyor T3 Ag
maskich vl Ad ol FAAe e
g & F UG ol oln] Wxgt = (6]
ANE i wisizol Aol fated Fx
B EdalgEtadde gats Ae
v sy,
a9 3o Alo]EALSIES] F7] 1.5nm, 7lo]

EZo] 20nm, AEF7] 10nm¥ wf =dlf

14

1.2 ¢ ® 2D simulator results

T m:g%}this model

0.8‘*

Vg0 e

Surface potential ¢g (V)

06 [
Vg=0.0v
02 [
0.0 L L L L L
0 10 20 30 40 50

Distance from source to drain{nm)

8 2 QN WE BHMQEE
Fig. 2 Surface potential distribution according to
applied voltage
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Fig. 3 Drain Induced Barrier Lowering for doping
intensity with parameter of doping distribution
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Fig. 4 Drain Induced Barrier Lowering for doping
intensity with parameter of gate oxide thickness
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