20 6 Vol 20,No 6
1999 6 CH NESE JOURNAL OF SBM ICONDU CTORS June, 1999
( 100871)
(LPCVD)
XRD RED
,LPCVD ,
(RTA)
M BV S)
PACC: 6220, 7360F, 6860
1
(VL SsI) . (1
) ) M BV S , MBEMS
MBEMS ,
, MBV S , ,
M BV S (23]
L PCVD ,
, X (XRD) (RED)
2
21
N (100) 300 500mm SO:2
, : 575 610 30Pa,
, 1937 VLSI MBJVS
, 1963 VL SI MBEMS

1998-02-13

, 1998-08-25



464

20
20scam; 3.3im/Mmin  6.5m /Mmin; 2um  800nm;
(P") ; , (N2 ),
800 1100 , 30S, 1100 (10 60 ).
22
(41
Gt G ETA v (x,y) . AW (x,y)
o(x,y) = 2 = 6(1- V)tF[ e + 3> ] (1)
E v i Ts tr .
(1) , - (2)
, 10N /an? ( 63nm); (3) 1x 10° 1x 10N /am?
23
X (XRD) )
DMAX-2400 X (Cu) (FWHM ), Scherrer 1
D = kA/B(20) cosh (2)
K=Q9 A= Q 15409m; & Bragg ; (20
3
31
1
1
1# 2% 3* 4 5# 24# 25%*
/ 610 610 610 610 610 575 575
Jkev 100 100 100 100
/an” 2 4x 10" | 8x 10" | 8x 10 2x 101
-135 | -204 | -171 | -160 | -213 | -0a31 | -a19
o(x 10N+ an” 2) -145 | -210| -206 | -169 | -203 | -a75 | - a1
1 , 575 610 , , 575
610
32



465

6
1000
1000 , 570 , 610
2
O 2" P 8 X 10 /cin?
< 3% & P 3x10%/cm?
o 4% REA
1™ @ 24" P 210 /cm?
o ® 25% REA
E iH kB E] 30s
: o
z ://’/ -
=] E/
® ;’//7
—2
—3 ] ] i ] |
0 200 400 600 800 1000 1200
BABE/C
1
33
2 . , 1100
, 1100 , ,t= 20s
2
o 27 fE P8 10" /cm® @24% i P2X10%/cm® m25"FREA
— < 3% & P3X10%/cm? —
o 47REA
T’.'\ 1 BKIREE 1100C
g 2
<
g 0
r
‘Iz‘
=
.‘4_

] | l 1

0 10 20 30 40 50
1B K Y (8] /s

60



20

466
34
XRD
3( 1) 575 610 XRD . 3(a) 575
, , D=16 17mm, : (111), (220)
( (110)), (311) , (112) : , 3
(b) 610 , , D = 33mm,
, (110 , , .
[3] : : 570
. 575 , 4(a) (b) (
1. , (1112) ,
ter, , . 610
(40, @), (1200 , (110 e
Si
120~ @ !
j 80 1100C 30s '
R
% 10 1000°C 30s RED .
LJL 5(a) (b) ,
. A B K
120 , 1100 30s
, 575
; 21nm; 610
5 ,
© 40. 5nm,
o J\‘ A 900 C 30s 46nm ' -

CPS/a. u.

40

(220)

900'C 30s

60

26/¢%)

5 XRD )
(a) 575 ; (b) 575 ;
(c) 610



6 : 467

LPCVD
575 610
XRD RED
. 575

610 . RTA )

[1] T. I Kamins, 1 Electrochen. Soc , 1980, 127: 686

[2] M.M ehregang, IEEE Trans , Electron Devices, 1988, 35. 719

[ 3] KuehnelW. , Senor & A ctuators, 1994, A45: 7 16

[4] GuoyingW u, Guobing Zhang, Yilong Hao, Proc of 11th IEEEVM IC, SantaClara, USA, 1994, 221 229
[5] G Harbeke, 1 Electrochen. Soc , 1984, 131: 675

[6] J Huang, P. Krulevich, Mat Res Soc Proc , 1990, 182 201

[7] YasuoWada, 1 Electrochem. Soc , 1978, 125: 1499
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Abstract Thispaper has investigated the effetsof process condition, annealing tenpera-
ture, annealing time and dopped concentration on the residual stress of Low Pressure
Chamical V apor D eposition (L PCVD) Polysilicon thin film. Them crostructure of the fim
is studied by X-ray diffraction (XRD) and reflection electron diffraction (RED). The re-
sults show that the inital compressive stress is relaxedw ith annealing tenpreture and tine
by rapid themal annealing(RTA ). High tenpreature of annealing (RTA) can change the
state of the residual stressfrom compression to tension The low tensile stress is suitable
for M icroelectrom echanical Systen (M BM S).

PACC: 6220, 7360F, 6860
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