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Abstract The OISF (Oxidation Induced Stacking Fault) is expected to affect the electrical
properties in Si single crystals, and the nuclel of OISE are believed to be formed during the
crystal growing process. Initial oxygen concentration, dopant type and its density, and cooling

rate are regareded as major factors on OISF formation. In this study, the variations of OISF



A e AN AL F AT Yol =HE

WALE % 361

density under various cooling rate were investigated. Si single crystal was heated to 1400°C in

Ar ambient and cooled down to room temperature at different cooling rate, using horizontal
tube furnace. After that, they were oxidized at 1150°C, and then, OISF was observed with opti-

cal microscope. The relation between oxide precipitates and OISF nucleation was investigated

by FTIR analysis. As a result, it was found that there exists the intermediate cooling rate

range in which OISF nucleation is highly enhanced. And also, it was found that OISF nuclea-

tion is closely related with silicon oxide precipitation in Si single crystals.

.M B

Al Ze A vtz A Abgel A 7HA o)
AME-ER Qe ANEEA dEAAT A
71 shsdtokes AAH dEel Wi CZ
HoB MAET glom, W= A Abje]
AYTE L2 oS AT ol ot
E 2EA) 2 7EHT e AAolt

A dAAE Az FAANAM Ade
Z WHolles o2 71 ¥ AgEe] &
A e, ole F2 CZyHE o83y
AgE G2 E AR |7a o e =R
e AT melt2 15l A2 K39
S 71]lgie}. o]2 \_']- Aol A
A B A s vlAe AF AEE
o] EAFA Hr} olF AYEL VY =
F S gt dg AR BRA= olF
Az "ridsexd ZE Ay AdAde
2 9% A e Jez AFAHEFAT(Oxi-
dation induced stacking fault)® D -defect”}
Ao o]Fd T FHIT Fo TET
A77F A= Q.

o8] AFzE waEw AT 4t
gHFAFge] YA [edoE @ Uzt

Ouo

:3 Flf

¢ 3 devh, 2 F F8F AeEs
27 AxEs, d ol¥ ¥ dA&e, AE
dAA AYAA] AH7Rsle dopant % W

type, Ae]& W2 AH W Fo] 1 FaF

{Wi =3 odch[1-5].

, AR S AT ¥ FAel i A
= 0431 7} g Ado] AAFHI glor) ofA
7hA HEgk 34 AL FepyA g 4
o]t}

TFelMe 247 24& & 5 e

ot e
> r.&

r 3
O
Hﬂ
m[m
>
op
ﬂo-l_l‘
2
to i
_i
er
94
off
>
N
o

e | z} 1400°C7HA
28ty ZAAAR A4 LAZ o]

o, N o oy A
o3

= R AE BAdY 2
415 4¢ Y40 nlzl-e ogvok% zAge
2 AeE wad Weld A2 AL
¥4 Qele FESHAST. =T, AT ol
HFAEEC] ARAFAT Y4 Bl
F%E el WA LEA Asield o)
g3 AT Aelme AT P sz
A d 4R g4 obsshA sho) g
AHAFARE HoHT 5 e BHe A
Alst e,

2. A3 UH

MYHq 4% AL Fig 13} 2o o



362 S, A=, g, 55

) T o FAadtes oF FHeoR dAtE7] il
Sample preparation
o}
!
Heat treatment 2.2. €3¢
|
ot ] AY AAE 53 BAZY Yool Ll
718 2AE 5 A=RE Astgdeom, 2 A
l el 132 Fig. 29} 2t} 43 AA=2=
{——cur 24 €5 9 WAEEE Aot Lie
1 AF P 2A7E A FRo2 74
o o] Jleom 22§ Aodes YRS X =
Oxidation o }
A7), HEASIC A, 27§y -4 (R
! type) 2 FA o] gloh.
HF dipping A% HZ = Rotary HZE A}431ged
1 AejEo] meold Aash westel A
] , Aba FETF FobAl ZHel Atsiute] A7)
Preferential etching = e WA gde 26 ATHLE
! olgste x e AToZ HAY F 1 ok
Defect analysis o] Ar 7}2E Bojygol Ar 7lA E97E
fFrAskAch EY 24 ke 227} &
Fig. 1. Flowsheet of experimental procedure. 27t 714 Ao & = e qte] =)
sto] o] TFesE AL WRAH7] sl
Al Fo Wee e 2o HEHE et BRY 277 Beld 2
de B HoZ WAULES Adsch.
2.1. A F 9] Fy Z27] AFEE 107° torr HH Y AFAeRE
%8k ik,
AlHE n¥3} pAel 6 F 8xjo A
FEZE dAH o R slgom 7] A4k =T 9 Vacuum guage
238 3 0}171 Asted 27) AaBEsb A

2 & seed ¥E9 DAAT tail FEeo
A E gl on, JEo B2 d7A} Regulator
=°l FHAUY delx AYd =y AHE
7}2 3 cm, AE 3 cm, F°] 2 cm9 bulk
AR Ao AT #FAE A7E F343)
At Bulk AHed A AHE 7 olf= dol

HE & AS MWAWTo| A Harso] ut Fig. 2. Schematic diagram of experimental

o2 whAubr} AR AAAR A9 bulk U system,

T . Controll
emp. Controller Rotary pump



Ao e AN AN RG] Aol s YAEES G 363

2% AAR F Ar £97] sl $&&
Ak 2E Alge dxzialy 23

AL FASA FAFH e 1400°CNA 2
A7 §ab Aol BAA Al AR
oas WeHe ¥ AN AR
Y4 w = 2°C/min, 5C/min, 10°C/min,
15C/mine 2 $-#]3}kod 1400°CH-& 600°C
7hx) wzstden olske ExeldE HH
v 35 59 Aol o o] A A o]
Eohe 7ol ¥rhssimE wue g
[6].

2.3. A3t A g

Ao A AlHE ol AT £ ALLE
TR EBode] FHA 700C7HA $23
o] 1A]17} A% annealinggdt & 23 5C=
2T & €38 1100C7# $23 F 34X
¢ FASAY. 23 Foll ofA] BF 5C
= —S—E—~ W 700°Cel A 1242 /A%
S A3t} 7,8].

A7k AlHE WA ol AlHE AY
| Abshbeie] Az AjHe E9d) AbstE
o] A7]A =i o]§ HFZ o A3l &
o] AgEF 7]t EEES AAY F, A9
g9 A3 H=4FT AFS 95t prefer-
ential etchingg& A A3} 9t

o

l“l

2.4. Preferential etching

Ak ElE® A1He ¥AH A
33 AnjFgoq Basgon [AFL Lo
Al 8t7] fgted AHE

= £ AFel e (100) #ake
AgE gz % g3ty on g Ash ey
Al el oA g od Secco o A LHL
Ah8-8t e} Secco o &) o2 HF9}

KCr, 0,8 2:19 RIu|2 3o 414
kA 9]
25. AT 2E R ANAY 54

Ao BAL FYHu| AL AL e
wi-&& 100w, 200w, 400wiE st}
AHRAZATY 3T S A AH g BB
of Bxgo o 2ol ZIAAH FHe
Moz ASHZTZAFY Fx7}
& %5—01 % A2 AHL] o) R

o JE} 4-5-757{}—4 3
2 agste oR ¢erl AnaEEe
Aol k& ZE4FEkr] ¢l FTIR(Furior
transformation infrared spectrophotometer)
[10]2 olgshe] ZAbshsich wah Abshx 2

Ao wro o2 AHelZ dAA] H7)A
2. Four point probe method{11]& o]&3}
of 4stedc}.

Fig. 32 77 o & Y44z & 712 Az
T o2 Ae Fn)g AbzlelH, Fig. 4,5
o HAg AsHEAEe =& Jehd
Ziolek. L&A EEo| n, p type 5o A
27 A EE7 2 AHAFEE Ay
Aol ol HA4HE Falsr) o]



364 e, A=, PdR, FF

(a) ® )

Fig. 3. Photograph of OSF in Si single crystals with variation of cooling rate (a) 2°C/min,
(b) 5°C/min, (¢) 10°C/min and (d) 15°C/min.
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Fig. 6. FTIR spectra for n-type Si crystals.
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Fig. 7. FTIR spectra for p-type Si crystals.
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Fig. 8. Electrical resistivity vs. cooling rate

and OSF density.
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