An obj ect of an enbodi nent of the disclosed invention is to provide a

nmet hod suitable for reprocessing a sem conductor substrate which is reused
to manufacture an SO substrate. A sem conductor substrate is reprocessed
in the faohi QwEngAmmemmé&hongumaﬁﬂmEmmEmﬁm OBOPIRATRNSIRNL O pduct Or

2o PRl P8 S50 RB L 2 ”ﬁu@unﬂ@ﬂﬁﬁmﬁ@m@mﬂlu@ﬁ@@mlmmiﬂimlnuﬁﬁnln"”

and an ai
insulating | ayer 1Is rem)ved et chi n{g bt Ment | )\ SnREhES

sem conduc(@)lwbsrbm@l’@lmtmh%he us eNgs A m xe( b)\%?) ?%fﬂ%ﬂfuiﬁrgl%r
subst ance t hkt Apwil i1} €bt.0.20&hi conductpgrmat eri al

sem conductor substrate, a substance that dissolves the oxidi zed

sem CO“@H%QJnaJERJi BlidnPliassifddbbnd SUbstance Esli')ai)esg%h rsg eS %k Qﬁe%m@nndz%&e%% egefry

t he sem comdueiommier | aprrandz diossiol ut i on speed: ek Adei0%udbzesE, AG, AL, AM,
sem conduchk 2ipat2eecioal ,  Wdr2ebss (1opedidanagedAS.evni sondues, (BB BG; HOR, BY, BY, BZ,

sel ecti vel BP% FBYEWSNWth a non- damaged semi Eoriduet: 6 Q% éngE g}l%rg% Fé@at
t r eat nead n@G&onanpEitaAOSReEEe | Ncl udi ng hydEﬁg%anr, §ED G. KM, KN, KP, KR,
PCT/IP2010/066123 KZ, LA, LC, LK, LR, LS LT LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
13 September 2010 (13.09.2010) NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
- . SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
(25) Filing Language: English TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
2009234949 9 October 2009 (09.10.2009) P GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(71) Applicant (for all designated States except US). SEMI- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
CONDUCTOR ENERGY LABORATORY CO., LTD. EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
[JP/JP]; 398, Hase, Atsugi-shi, Kanagawa, 2430036 (JP). LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,

(72) Taventors; and SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,

(75) Tnventors/Applicants (for US only): OHNUMA, Hideto GW, ML, MR, NE, SN, TD, TG).
[JP/JP]. c/o SEMICONDUCTOR ENERGY LABORA- Published:
TORY CO., LTD., 398, Hase, Atsugi-shi, Kanagawa,

2430036 (JP). HANAOKA, Kazuya —  with international search report (Art. 21(3))
. , .

(54) Title: REPROCESSING METHOD OF SEMICONDUCTOR SUBSTRATE, MANUFACTURING METHOD OF REPRO-
CESSED SEMICONDUCTOR SUBSTRATE, AND MANUFACTURING METHOD OF SOI SUBSTRATE
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FIG. 11'?6‘ = provide a method suitable for reprocessing a semiconductor substrate
S 129 - which is reused to manufacture an SOI substrate. A semiconductor sub-

] }gg strate is reprocessed in the following manner: etching treatment is per-

% 127 formed on a semiconductor substrate in which a step portion including a
damaged semiconductor region and an insulating layer exists in a peripher-

al portion, whereby the insulating layer is removed; etching treatment is

FIG. 1B performed on the semiconductor substrate with the use of a mixed solution
126 128 including a substance that oxidizes a semiconductor material included in

(A 4 125 the semiconductor substrate, a substance that dissolves the oxidized semi-

121{ @ @\m conductor material, and a substance that controls oxidation speed of the
semiconductor material and dissolution speed of the oxidized semiconduc-

tor material, whereby the damaged semiconductor region is selectively re-
moved with a non-damaged semiconductor region left; and heat treatment
FIG. 1C under an atmosphere including hydrogen is performed.
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