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Title: SILICON WAFER MANUFACTURING METHOD
RAOEM: VAT —\DOREFE

[E1]

1.0E+10

(57) Abstract: Provided is a silicon wafer manu-
facturing method having a step of performing RTA
heat treatment to a silicon wafer in an atmosphere
gas. The RTA heat treatment is performed by us-
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BMD density (fom?®)
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ing, as the atmosphere gas, a nitrogen gas having
water mixed at a concentration of 5 ppm or more
but not more than 250 ppm. Thus, the method by
which the temperature or time of the RTA heat
treatment to be performed to the silicon wafer is
reduced, generation of a slip of the silicon wafer is
suppressed, a hole is formed inside the silicon
wafer without using NH3, and the high-quality sili-
con wafer is manufactured.
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PS5 4001
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[0031]

[0032]

[0033]

[%&1]
1(°C) K& = (ppm 1(°C) K5 = (ppm 1(°C) K5 = (ppm 1°C) K% = (ppm

0 6032 =31 3378 -62 8.117 -93 0.05468
-1 5553 -32 3040 -63 7.067 -94 0.04522
-2 5110 -33 2734 -64 6.145 -95 0.03733
-3 4698 -34 2456 -69 5.336 -96 0.03074
-4 4318 -35 2205 -66 4.628 -97 0.02527
-5 3965 -36 1977 -67 4.008 -98 0.02072
-6 3639 -37 1771 -68 3.466 -99 0.01695
-7 3338 -38 198.6 -69 2.993 -100 0.01384
-8 3059 -39 1418 -0 2.581 -101 0.01127
-9 2802 -40 126.7 -1 2.223 -102 0.000156
-10 2565 -41 1131 -72 191 -103 0.007421
-1 2346 -42 100.8 -73 1.641 -104 0.006000
-12 2145 -43 89.82 -74 1.407 -10% 0.004839
-13 1959 -44 79.93 -75 1.204 -106 0.003893
-14 1788 -45 71.06 -76 1.029 -107 0.003123
-15 1631 -46 63.11 =77 0.8780 -108 0.002500
-16 1487 -47 55.99 -78 0.7479 -109 0.00199%
-17 1354 -48 49.62 -79 0.6361 -110 0.001588
-18 1233 -49 43.92 -80 0.5401 -1 0.001260
-19 1121 -50 38.84 -81 0.4578 -112 0.0009975
-20 1029 -51 34.31 -82 0.3874 -113 0.0007872
—21 925.3 —52 30.28 —83 0.3272 —-114 0.0006195
—-22 839.6 -53 26.68 -84 0.2759 -115 0.0004860
-23 7613 -54 23.49 -85 0.2323 -116 0.0003801
24 689.7 -bb 20.66 -86 0.1952 -117 0.0002964
-25 624.4 -56 18.14 -87 0.1637 -118 0.0002304
—-26 564.8 -57 15.91 -88 0.1370 -119 0.000178%5
=27 510.5 -58 13.94 -89 0.1145 -12¢ 0.0001378

—28 461.0 -59 12.20 —90 0.09544

-29 416.0 -60 10.67 -91 0.07943

-30 3750 -61 9.31 -92 0.06597

RI1ITRT LS, BRAREARADKSEEFHE (5ppmhlk25
OppmllT) ICABTDHLOHITIE, TDERE—65TLUL—-34°CUT
[CHETNEELL, EHITTFFLVWKAREER (10ppmlE150p
pmET) ICHETLHICE, BERAADEREZ—60CLE—38CL
TICHIET IE LN DM D,

CDEIBEAREAODRT ABNEZRI Va0 z—nNELTIE, IS
RESINGEOD, FIZENHABRREEN 9 ppmalllET14ppmallT (
JEIDA) O Yavz—nsiFELL,

D&, LBMERREEDS) AV —N\TH>TELEAKHADR
TARRETHIL, BETLTILEEAEEIATEHILENTE, Ry
TG, BUBMDEEDL )V Dz —NEEETEHIIENTED L L
HIZ, THBAZ LGS EBLL, HFETHS.

T, COEIGARRADRT ABRLEOEEHICOVTH, HIIRES L
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[0034]

[0035]

[0036]

[0037]

3, FlZIE, 20~50C/ secTHEL,. 1100C~1200°CTH
OFMUTORUNEFERE L%, 20~50C/ sec THREBTEIZENTE
%o

CDEHIT, XFEHAORTARULETHNIEL, 1100~1200C&WL
STLEMBEERDBRNETH > THEFEATESLRD, )arvoz—Nn
[CRY Y THNELT, RIFLGBUEBETSIENTES, £, 1200T
FHEZHBEETCRUELTSHEICIE. BRUERMZ 1 0WRELTHL
LTE, EFMHTH > TETRREAETIAT I ENTES, AH, BE
REFZLYERCLT, JYBKDEAZFRTILELTED,

UED LS, KEBHADRT ABMEMNEEN= ) z—nE R
)y THEL +RREAEEET SO, BIREOBFREMESIE 2L
BIZ&Y, 5x108 ecm3lE, E6[TE2x10°% cm3lEENNS+
DITHWBMDEEZ/NILIVEICAL, REICDZEZEYT4emEDY )
a9 T—NIIKB,

ZL T, XEAORT ARLENEEINI-V) Iz —NnNE, TOREA
[CTE2X v ILEBERRAT 5DMFELLY,

AERAORTABRNELAEINZ) VT T—NTHNIE, +THHBED
EHEALTWS®H, BETIEIXVYILEEZT> V)3T z—Nn
DHEEICHENTEH, BRFLGERTENECY, SLVBMDEEEXETHIE
AEIVILVI—NETEHIENTE, FETH D,

LT, EEFIRVULERGIZR L TAREREZ LY BKRBICHRBAT 08, &
BN LICRESND LD TIEEL,

(Erepl, LbEpl)
BUEBEHET)a oz —nNELT, MHBEREENS12ppma (J
EIDA) OYarvyz—NnEEFLT-,

FERARELT, BRARITEASE LK EEEZOppm~300p
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[0038]

[0039]

[0040]

pmDEETEAT, RTARWLEEE 117 5°C, FNIERFH 3 0F),
BEES50C/ sec, BMEEEI3C secT, #ELIVVavDx
—NIRTABRUNEEKELT-, £, AKROFH T, ELFERAREL
TNH;EArDREEARZAWNTY Yo Dz —NIBNEBZEELT-,
FRDELSICRTARLEEFELI->) a0 z—/NII, BMDEHEDT-
HIZ 2 BEFE#LIE (800°C/ 4K, 1000°C/ 1 68f) ZMLT=,
D 2BBERNEBHROY ) a7z —NnNE ~ATHA. TYFUILTRED
5500 umETHBMDEZEHREL, BMDEEZRAEL-, H4[EBM
DEZHELERTHD.

H1RUKR2ICBMDEEDATHEREZTT,

[%R2]

RTARE RTA | K2EE | REERE | BREERE | BMDEE e
(°c) (sec) (ppm) (°C/sec) | (°Clsec) (cm-3)
1175 30 0 50 33 2.0E+07 [N,
1175 30 5 50 33 6.2E+08 | N,+H,O
1175 30 10 50 33 2.5E+09 [ N,+H,O
1175 30 25 50 33 6.6E+09 | N,+H,O
1175 30 50 50 33 6.6E+09 [ N,+H,O
1175 30 75 50 33 6.5E+09 | N,+H,O
1175 30 100 50 33 5.0E+09 | N,+H,O
1175 30 125 50 33 6.8E+09 | N,+H,O
1175 30 150 50 33 26E+09 [ N,+H,O
1175 30 200 50 33 1.1E+09 | N,+H,O
1175 30 250 50 33 56E+08 | N,+H,O
1175 30 300 50 33 1.6E+08 | N,+H,O
1175 30 0 50 33 2.3E+09 | NH /Ar

*RE~150umETHFEHIE

B1, R2hobhMhdEIT, MBRLEERAR (N,) OFEAKTHRUEE
To-HEBICEBMDEENEEIC/INSVD, BRAXICKSEREASHET:
FER[ARX (N,+H,0 (6ppmllLl) ) TA-HZEICEBMDEEN
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[0041]

[0042]

=<, RTABRE[CEWTHRLEELIANTOATLNSZ EADM D,

T, KDREN250p pmZEBADEBRILENABEINTLEL, &
FRES i DFAENZ L E>TEANHKDI2H. BMDEEMNFEIT/NHEL
BoTWHI EhhMd,

RTABMBIZE T, EEMEF (N,+H,0 (5~250ppm) ) &kt
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