HIsEPH 1Y ¥ 5 Kk 2 Vol. 18,No. 1
199741 A CHINESE JOURNAL OF SEMICONDUCTORS Jan. ,1997

ARIHIE T Z X SIMOX 544 iz 71 #0750

BEA 224 FEIF AL

(A LHAMETERDEMBSERE H¥MN 213016)
(2 HEK¥RTIRE LB 200433
G PTEHHYREISEEAEEDEMNERESELRE LB 200050)

ME MAFRHELZH SIMOX 5 Raman H§IEE TR HMBMLE. ERBR, &
1300C .6 /NITHIIB K X T, BHEREA/BKEZWIEN/B A BN L B 5%
W) , IE T8 3K B SR <05 X 10°N/em?®, HIH 5150 A7 B L A1 N2 N +1%0; . Ar+0. 5%0, %
AEGR K SF AW B . HEIEASE SIMOX RN ER P ERSHN T,
BE&RKFEEXEFEKTEEN DTEE.
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¥ ERRE SOI i A (SIMOX—Separation by IMplanted OXygen) 2% B % HE
ARZ— 1966 FH W EHE 1990 FEHIE, MERT 5 SIMOX H XM & X & 958
WL EP HE 5 BXEITR T SIMOX SRR AR, &S0 AR H & T2, B
ARERKEE GRXR AFEAFRBRENBAGRREN/BA, BREAER
ERIEA S SIMOX #: 5 , | Raman B BA/ERN #4047, M, UTRARRHELE
1 SIMOX Z5#) i F7 /) & 0.
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A FPERERAMGMER L BAp 17 2" RBERNG &, FEh ol 2 FF PA0OE L IE
ARBEHEPTLY 3.5X3. 8em® WIHH. R | & FHE R KRB EEENEEEE S
SEEHUON (RBOM L. 5§ 8 EERALSS. A Secco MEMBRMIE 76 17 #HAIEEF
AFEEFEMEL. R 1FAMARTAREARWERFIRIE, RIESB MR, £
500pA R , B FIREMTF 300C. 4™ H R A =WiEN /R K & T2 M .
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F1 TERALOIEREFBRGEE

5 fER/keV |EAFE/cm fEARFEANBE/C 1Bk A REBEEE/nm| 2R /nm|EHEE /cm—?
1 170 1.5X10'8 KE B b 1230C, N, 2h 250 300 >10°
2 170 1.5X10% | A 680 1300C, Nz, 5h 250 300 3X10°

1300 C, 6h

18 6
3 190 1.8X10 EX: 630 Not1%0, 225 380 1X10
0.6X1018 1300C,2h, =K A
4] 20 =hy | B 60 Ar+0. 5%0, 190 380 1x10

Raman i i & A} SPEX-1403 Raman F&3 %, 06 & <C0. 2em ™', & rp B A BOG I
K 0.5145pm, X EER FERE LY 0. 5pm. T RBM R 1E BN ZIRE N H I FHE
B. BEBOL Raman BT, K SIMOX # G AN FRN B REEGBEEHERR
Ao, F| 2R
. 0 =— 2.49 X 10°Aw (dyne/cm?) = — 2.49 X 10*Aw (N/cm?)
BENY SRR R, 4 Ao HIEER,0<<0, RANENF1; R2Z HKNA.

3 #8

E2REMERER —HAREMNREHYDMXER B1 yBEELNARRS
1% 2" FE A B TH A Raman A7 LG E 2 MR EERERE 17,27 4" B EHH Raman
WAL B T 3" RIS 4" RS e+, EEPRE .

F2 ERHXBELHEHAAER

i B Aw/cm™! /(N «cm™?)
Hos
IE | # oW O # om| IE | w M
BERE 520.0 0.0 0. 00
1 519.5 519. 6 —-0.5 —0.4 1. 25%10* 1. 00X 10*
2 519. 6 519. 8 —0.4 —0.2 1. 00X 10* 0.50X 10
3 519. 8 520. 0 —0.2 0.0 0.50x 10* 0. 00
4 520.0 0.0 0. 00
4—1 519.9 —0.1 0. 25X 10*
4—2 519. 8 —0.2 0. 50X 10*
4—3 519. 9 —0.1 0. 25X 10
4—4 519. 8 —0.2 0.50X 10*
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504 508 512 516 5200 524 528 532 508 512 516 520 524 528 532
Wik /et $ifg/cm™!
B1 1%.2° SIMOX # 5 % & Raman i B2 1%.2%.4% SIMOX # & EE Raman g
5% &8 K Raman % 5 ¥ 5k Raman i H.38
4 itig

4.1 R1BR=ZKIEAMBAH SIMOX #il& TZHBEREN/BR KB & T LEER
B 1 REAIR SIMOX 5 RBEEH M ERIGEE (B 2 o] W FiE A B, Rk & T 2%
SIMOX Z5# 5y Y. 18 B B mm , REIR K T84, BRAE M B S4B /D (K5 X 10°N/em?).

4.2 MFE270, HER AXREMIFEGE, Ar+0.5~1%0,.N,+1~2%0, f1 N,
FEFE B AREN X SIMOX 254 89 5 1 I6 8 B 0.

4.3 21" 2"HGHNAIPERTT 3" 4" . HEHE Si WHEPHERKNY HTF
T, HEHARSRMEAE X B TEAVRTARE, B/ EHEREAR —ME Y
HE BHTERMBEO WEANFRIEARHEMFIEEARRRER, Z4EB KN S. Raman
MR ZH, EHEREPREE—EWHNT.WH 1° 2" M E AN 1 2Z 5, 8 F5
i R KR AR KB IE] (1300°C , 5h) HUBRIR K I8 B Al A% 4558 K Bt f|] (1230°C
OFMTHAWBERBERETEHERERBMEATENETENA. 1° M 2* R IERH N
HEFHNTEFEET I"HGMBRAATS, NTIENERTAEEEENARE, £HEE
SiO, PHR X T&.

4.4 ME2AETEE,HTEHEEAN SIMOX B&, BN A45 6 BIFH 8.

4.5 ALBFAFTRERIEAFENT M EWE. HFEEBIFEETF 1300C, 5~6
INETHIR K R D RER A BRI A B PR AR R B A SIMOX 44, i, 7T LLi%
BLIERTEANTIR KRS0, I BRE, WA N S K.
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£ P TE LGB K TS5 SIMOX B i 1 B ER<C5 X 10°N/em®. BIRIEAN/IBK S5 %
WHEN /GBI & T 3% SIMOX %54 89 K2 11 9 A B 8. N, N, +1%0,.Ar+0.5%0, 5
R B 3B KON Y 10 T B B . R A Y P R T N 7 A B Y S
41, H7E 1300°C .5h #93B k&4 F B AL B SIMOX HH AR F I F1. AR/ SIMOX
Y 1 7, 3B S R P R AR TE A YT IA

g % X W
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Abstract The stress of SIMOX samples fabricated by different processes is compared by
Raman scattering measurements. The results show that single implantation/annealing and
three times implantation/annealing do not evidently affect the stress of SIMOX structures
annealed at 1300°C for 6h. The tensile stress densities are uniform and all <5X 10°N/cm?;
Different annealing atmospheres, such as N,.N,4+1%0,.Ar+0. 5%0; do not evidently af-
fect the stress of SIMOX sample as well; Higher stress density (up to 1. 25X 10*N/cm?) is
created by part area implantation at the top layer of the SIMOX structure and the stress
still remains in the back of the silicon substrate, even after annealing at high temperature

for long time.
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