19 4 Vol 19,No 4
1998 4 CH N ESE JOURNAL OF SEM ICONDUCTORS Apr , 1998

D IMOSFET' s

( 710600)

D IMOSFET' s . , ,

, DIMOSFET s

1 ’ ’ 1

(60 100nm),
, D IMOSFET' s
EEACC: 017N, 2560R
D IMOSFET' s , kink ,
[1 5]
[1,2] [3 5]? DI
il g) I y
, 1964 , , DIMOS
, 1927 , , , DIMOS

1997-01-15 ,1997-07-13



4 : DIMOSFET’ s 281

DI

(pA )
D1

X , y , n SOIMOSFET s
[6].

e = 23Hx m:df:s‘ Ed‘é(ex?)jaexp(- Re(x) /(Ex(x,y)N) x exp(- y/Nn(x,y)dy

(1)
Ex ;G2 i\ (A
= 91nm), n \ -
(1) CExexp (- Be/Exd) /(4%:)
cexp (- y/A) , /
8MEx/ (3N "V ds) : (1)
(D , Ex
(1) L Ex : (1)
O
O .
(2) (1) n , N
SON
n
SN

D IMOSFET



282 19
LADES-NV !
.LADES-V
DI , - ,
DIMOSFET s 7]
DIMOSFET’ s , 0.18um ( 1
). , O IMOSFET' s :
1
DI L /um Tox/mMm Na/an 3 Tsi/um Xj/um W /im
1 Q 18 10 5x 10 Q 04 Q 04 10
3
1 1(Ts= 0.04m)
10—10
1012 ; )
<
~ 107"
~ , 1 ,Ts= 0.2um
1071 : Tsi= 0.04um
1018 L1 ] ] ] ] ] V= (1/2)Vd ;
00.40.81.21.6 2 2.42.8 Vd .
VvV DI ( )
1 1(Ts= 0. 04um) ’
Se)
1 ’
Vda= 2. 0V. ,
[5]
2 1(Toxl: 0. Olum) , 3

(N a= 5% 10%)




4 : DIMOSFET’ s 283

SOl )
10—12 10_12
B * |
1071 107"
F Y
e b 107
< 10 <
8 NS ~
~ 4p-15F 1071
10-16 | 4 Toa=0.01 ) 107
. - T_,=0.02
10 ] ] ] ] ] ] ] 1077V 4 1
00.40.81.21.6 2 2.4 2.8 0 0.40.81.21.6 2 2.42.8
V/V V/V
2 3
Va= 2 OV. Vda= 2 OV.
4
[8] [4]
3,5]
1 1 (
2 3) SO
[9]:
En= (Va- Vam)/(Q 22T¥x1?) (2)
V dsat ;Toxl y X ~
. DI , 'z
2
(2) y 1Em n
=
1 4 v‘o
1 , <
Lﬂh
(3) . [10]
SO )
1 , n”




284 19

1 0.1um< Tsi< 0.2um

l ’

i 0.06um< Ts< 0. 1um 11T Tsi<
0. 06um ,
6 y il
, ( I 4 ).
, ( ). I
10—10
10"11_
1072 .
Ss 10‘13‘ % —0— T3i=0.2 :
~ = ¢ —0—T5=0.15 :
o p B[ X Ty =01 ———
—W—Tg =0.05 :
15— .
].0 I]I 4 LA L1 IllllllllLLllllL’lllllll JAiLi Al
-16
10 | g WiE b/
0.04 0.08 0.12  0.16 0.2 0
Tsi/pm L/40
5 6 1
W ann!*™” So)l MOS ,
(0.05 0.11m), Se) ,
I (0.06 0.10um), ,
DI , , ,
6, Tsi= 0. 05um , , ,
: ., Ts< 0.06um , ,
, 7 110
) S)I 1
, 1
. , 7 (Ts= 0.2um,
1 )0 | 8



4 : DIMOSFET s 285

( D) ,
1071 I
10—11—
B (w]
10-B I
o < 1078 - 1x107
< L 3
3 — L O 5x10'6
10715 | _ _
—a T,,=0.02 10" |
B -a- TQ,‘I:O.OI -
107" [ R R B B 10°V [ R L
0 0.40.81.21.6 2 2.42.8 0 0.40.81.21.6 2 2.4 2.8
V/V V,/V
7 D IMOSFET 8 DIMOSFET
5
, DIMOSFET s
LD IMOSFET' s
D IMOSFET’ s ,
DO IMOSFET s , , ,
D IMOSFET’ s , ,
) ( 4
), ( 51 )

(sl ). , ,

D IMOSFET’ s



286 19

[1] P H Woerlee, A. H.Ommen, H.Lifkaetal , IEDM Tech Dig , 1989, 821
[2] P H Woerlee, C Juffemans, H.Lifkaetal , IEDM Tech Dig , 1990, 583
[3] J P Collinge, IEEE Trans Electron Devices, 1987, 7. 2173
[4] J G Fossum, J1 Y. Choi, R Sandaresan, IEEE Trans Electron Devices, 1990, 37: 724
[5] L. T. Su, H Fang, J E Chung etal , IEDM Tech Dig , 1992, 349
[6] ) , 1996

DIMOSFET s
[7] ' , 1995
[ 8] SVeeraghavan, 3 G Fossum, IEEE Trans Electron Devices, 1988, 35. 1866
[9] T.Y.Chan, P K Ko, C Hu, IEEE ElectronDevicel ett , 1985, 6. 551
[10] H.dWann, 1 King, Jian Chen et al , Proc IEEE SOS/0 1 conf. , 1993, 118

Hot-Carr ier Effects in Thin-Film Deep Submicron O I/MOSFET

Cao Jianamin, W u Chuanliang, ShenW enzheng and Huang Chang
(X i’ an Electronics T echniques I nstitute, L intong  710600)

Received 15 January 1997, revised manuscript received 13 July 1997

Abstract Startwith 2D simulation of hot-carrier injection current, w e have discussed the
influence of different silicon film thickness, gate oxide thickness and substrate doping on
the hot-carrier effectsof thin-film deep submicron SO /M OSFET. Simulation results indi-
cate that for different film thickness, the carrier concentration in front channel near the
drain hasdifferent influence on the hot-carrier effects, sometimes the influence is decisive
Previous conflicting reports concerning SO | device hot-carrier effectsmay result from ig-
noring the influence of the carrier concentration on the hot-carrier effects The simulation
al indicates that there is a thickness range (60 100nm), inw hich the hot-carrier effects
isweek and insensitive to the thickness Furthemore, in this range, the hot-carrier ef-
fects is independent of gate oxide thickness and substrate doping T hese is helpful to the
design of high reliability thin-filn submicron SO I/M O SFET.
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