26 6 Vol.26 No.6
2005 6 CHINESEJOURNAL OF SEMICONDUCTORS June ,2005

Re

( , 610054)
, Rp ,
, Re
, Rp 2 41eV. )
: ; 7 Re ; ;
PACC: 6170G EEACC: 2550B
. TN4 A : 0253-4177(2005) 06-1203-05
1 1 1
MOS ,
[3.4]
[5]
. p L
, 5x10%/ecm® ,
, —Re ,
) Re Re ,
[1] [2]
2
Rp , 35keV 2 %
* ( :60376022)

,1976 , , , . Email :liye - mail @126.com
,1963

,1980

2004-10-03 ,2004-12-10 2005



1204 26
10*cm 2 2 5x 10" ,
cm™?® , 800 K = 4T aD, (2
, { 311} Re D ;a
e {311}
, {311} ,
Rp .1 10min ,
_ D =Y
5 Ko = exp ( I(T) (3
— 10min
E —— 30min B T
Y [ —— 90mm
s S —— 270min (1) '
g initial Re ,
% ]
g oC Fc
g ERra @
0 0.1 0.2 03
Depth/pm ,
oc _ . &¢
1 35keV 2 x 10%cm- 2 ot - Diige w KGG + Ko, (5)
800 Flexpde3 1 (5,
Fig.1 Boron profiles for a 2 x 10 cm 2 ,35keV S* Re

implant annealed at 800 in different time

3 Re
.Re
Re
Rp ,
0Cr
EE: Ki CiCr, - Ko Cr, (1)
Cr, Re ;G
; Ki
; Ko . Ks

:Do =51cm®/s; En =1 77eV ;
Eo=2 41eV ;a=2 71x10 ®cm;Di = Doexp (- Em/
kT).
2 800 Rp

smadwine . ,

]0}9
1018 ¥

1017

Interstitials concentration/cm™

1015 1 i 1 . L
0 01 0.2 03

Depth/um

2 35keV ,2 x10%cm" 2
800

Fig.2 Smulations of interstitials for a 2 x 10*cm™?,

35keV S* implant annealed at 800 in different time



Re 1205
,Rp ; CRp ;De
) ya ; Es
13 6h, Rp T
13- 6h 1
12 1h. 0B FB. Ds E
’ =D - 41 Bc + X - Bs
Re ' ot ® 0¥ aDs Be Cr, & ° p( kT)
Re 3 (7)
Re Flexpde3 v, 6. @,
4
s 10min
10 = Boron
4 Interstitials ,
10!4
E 5
£ on —— Boron(B +B)
8 10 ";E a B
10" B
k=
2
]0]0 - g
10? 108 10 10° 10¢ §
1s §
g
3 2
1 H \ . 1
Fig.3 Time evolution of interstitials in Re defect and 0 01 0.2 03
boron in the peak portion of the boron profile Depth/um
4 800 10min
4 Re Fg.4 Profile of active boron and inactive boron an-
nealed at 800 in 10min
,Re
e Re Re
) [9]
L y ( 5)
, ( 1
Rp 5
) 800 {311}
Re {311} ,
TED) ,
Bs i aDeBCr, - Zexp(- =)B.  (6) (TED)
ot d kKT {311} ’
Bs i Be



1206

26
T =11700s,
T = 2 54eV.
oy 2 41eV EOR
3 [10 12]
Q ’
]
£ 0. 75eV ,
L
g 2 43eV. EOR Re :
g B =2 4leV
® 6 Re
0 0.1 0.2 0.3
Depth/pm Free interstitials
5 800
Fig.5 Smulations of boron profile annealed at 800 E=177eV
in different time
y RP !{ 311}
l E=241eV
Re ) E=3.18¢V | K. interstitials —l_
'{ 311} RP .O_Q..Q_on.J.ch g
Ep, 7077V
______ 4
Re
6 Rp 0 77eV,
! 2 41eV.
) ( 3 ), Fg.6 Energy of interstitialsin Rp defect is 0. 77eV
and the binding energy from defect is 2 41eV.
L L 6
Rp ,
2 41eV.
[9]
Dile _ Q ,
Ji = Re 1 (8)
(8)
MR Q B+ B
T = ex 9
e () (9)
Q R ; Em
[1] Far RB.Point defects charge state effectson transent diff u-
35keV |2 x 1014cm_ 2 , son of dopantsin §.J Hectrochem Soc,1990,137 :667 .
[2] Stolk PA, Gossmann HJ, Eaglesham D J, et d. Physca
800 ! mechani sms of trandgent enhanced dopant diffuson inionim-
T =48600s, planted silicon.J Appl Phys,1997 ,81:6031
E 2 38eV: 70keV ,2 x10%cm 2 [3] Liu Xiangyang ,Wind W ,Masquelier M P.Boron diffusion in

, 900 ,

dlicon in the presence of other species. Appl PhysLett ,2000,



Re

1207

[4]

[5]

[6]

[7]

[8]

77:2018

Lenosky T J,Sadigh B, Theiss S K,et a. Point defects and
dopant diffusonin slicon. Appl Phys Lett ,2000,77:1834
Chakravarthi S,Dunham S T. A smple continuum model for
boron clustering based on atomistic calculations.J Appl Phys,
2001 ,89:3650

Xia Jianxin ,Satio T ,Aoki T ,et a.Boron accumulation in the
{311} defect region induced by self-implantation into slicon
substrate.Jpn J Appl Phys,1998,37:L913

Xia Jianxin,Saito T,Kim R ,et a. Studies of boron segrega
tion to {311} defectsin slicon-implanted slicon.Jpn J Appl
Phys,1999,38:2319

Rafferty C S,dlmer G H Jaraiz M ,et a. Smulation of clus

[9]

[10]

[11]

[12]

ter evaporation and transent enhanced diffuson in slicon.
Appl PhysLett ,1996 ,68:2395

Lim D R,Rafferty C S,Klemens F P. The role of the surface
in transent enhanced diffuson. Appl Phys Lett,1995,67:
2302

Uwasawa K ,Uchida T ,lkezawa T ,et a. A new boron diffu-
son model incorporating the didocation loop growth. IDEM
Tech Dig,1994:873

Maiti A ,Kaplan T ,Mostoller M ,et a. Ordering of asimpuri-
tiesin a S didocation core. Appl Phys Lett ,1997 ,70:336
Xia Jianxin,Saito T,Kim R,et a. Boron segregation to ex-
tended defects induced by sdf-ion implantation into slicon.J
Appl Phys,1999 ,85:7597

A Simple Model of Re Defects Evolution

Li Ye, XiaJianxin, and An Na

(School of Microelectronics and Solid-State Electronics, University of Electronic Science
and Technology of China, ChengDu 610054, China)

Absgtract : A model of R, defects evolution based onfirst order kinetic equationsis proposed to describe the phenomenon of bo-

ron-peak evolution during annealing time & ter ion implanting. Smulation results show that the defects change exponentialy in

different annealing time ,and the constant of exponentia timeis correlative with the binding energy between defects and intersti-

tids,is2 41eV inthis model. The smilar tendency and approxi mate evolution time show that the evol ution of boron-peak is cor-
relative with Re defects.
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