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(87) Abstract: Provided are a processing method for a silicon carbide single crystal substrate whereby it is possible to
perform thick film processing of a desired surface of a SiC single crystal substrate in a short time under mild conditions
such as room temperature, and a silicon carbide single crystal substrate processing system that can be applied to the
processing method. The processing method for a silicon carbide single crystal substrate includes: a step (A) in which
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a silicon carbide single crystal substrate having a silicon carbide semiconductor layer epitaxially grown on a first main
surface is provided; a step (B) in which the first main surface is brought into contact with an electrolyte solution containing
fluorine anions while applying voltage to the silicon carbide single crystal substrate as an anode, anodization is performed,
and a film containing oxygen is thereby formed on the first main surface; and a step (C) in which the film is removed
by dry etching, ashing, or CMP.
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[5=1]
EEEDH ISABBRETIAR | o mremnrer | e smmees s
el e TR [ERm| chrsamm | oo o | BB
o) (min) (nm) {rnA/cm”) {mA/cm”)
1 |[1%DHF 7 3 850 131.4 11.1
2 |1%NH4F 7 3 880 39.0 8.1
3 [1.09DHF+ 1%H5106 2.5 3 50 16.5 2.0
4 [1.0%DHF+ 1%H5106 4 3 540 64.6 5.5
5  [1.0%DHF+ 1%H5I06 7 3 810 167.2 13.9
6 |0.5%DHF+ 19%H5106 7 3 250 14.2 5.6
7  |5.0%DHF+ 5%H5106 7 3 8200 259.6 71.2
8 |1.0%DHF+ 10ppm H5I06 7 3 750 123.4 7.3
9 |1.0%DHF + 0.1%H5I106 7 3 700 125.2 8.2
10 |1%DHF+1.0%FEL 7 3 620 73.0 5.8
11 |19%DHF+109%/HE82 7 3 800 17.8 5.4
12 |1%DHF+80%BFES 7 3 1100 27.5 8.7
13 [1%DHF+0.1%H2504 7 3 700 117.4 7.5
14  |1%DHF+0.1%H3P04 7 3 700 120.6 7.2
15 |1%DHF+ 1%BE7>E-0 A 7 3 700 116.6 6.3
16 |1%DHF+ 1%7T > FEMNI7EZUAL 7 3 700 104.1 6.7
17 |1%DHF+0.1%NH40H 7 3 730 91.5 5.8
18 |1%NH4F+0.1%NH40H 7 3 500 23.7 4.3
19 |1%DHF+0.1%TMAH 7 3 710 53.5 9.8
20 |19%NH4F+0.19%TMAH 7 3 400 27.4 4.8
21  |0.2%NH4F + 3%H5106 7 3 150 10.4 4.7
22 |1.0%TMAF + 1%H5106 7 3 100 126.1 1.8
23 |1.0%H2SiF6+1%H5106 7 3 350 252.6 1.3
24 |1.0%DHF+ 1%H5106+ 1% &S 7 3 540 19,9 8.6
1.0%DHF
25 |+ 1%HSIO6+200ppmFREsE1E 7 3 620 32.1 6.1
#l
1% DHF+ 1% B g
26 200ppMREE R 7 3 770 29.2 6.7
1%DHF+0.1%NH40H
27 200D pMREE ] 7 3 820 41.1 6.3
1%DHF+0.1%NH40H
28 0% 7 3 850 47.2 8.6
1%DHF+0.1%TMAH
29  200ppmEEHEH] 7 3 660 56.3 7.2
1%DHF+0.1%TMAH .
30 0% 7 3 580 28.5 6.2

[0062] LEEFRIVICKLAEBRIOEHELNALDIC, HERFI1~30IFVWThb,
EREFORPIMLFHTICSVWTERE TRICEREBREROMEDOEIC
ZHEREFERT 2 &N TE S,

[0063] [ (S i CERDMWE (2) ]

FEE [ (S i CERDOUWIE (1) ] THELAEREIMEHRINALS | CER%E
R2IRTUBFERICLY, ZAEREZRELE, X—SEMTHESRE%Z
TV, ZAEESBREINTWVWEH0% TO] (BW) . ZAEBRERNSREX
nTWwWRWED%x IX] (EBW &ULTHEELAE EREXR2IC8T, Tk
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KSATwvF>4:CF,/0,=90,/10sccmXIFCF,=100s
ccm, RF=1200W, Bias 200W, =& (23C) IZT3%
LR,

7y yg:CF,/0,=50,/100sccm, RF=1200W, 8
0 CICT 3 oELIE,

CMP : fiFR85nmDIOAM SN ) h%ET7VEZTKXIEKOHIZ
DEULEER (RZ)—) (A4 5LV HOBE: 10%) #AWVWT
. 3 0HEE,

[0064]
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[3R2]
27 EIRER AT
SRER EBRER vk B <
iy | mFss | cMp
1 [1%DHF x o o o
2 |1%NH4F ” o o) o)
3 [1.0%DHF+ 1%H5106 x o o o
4 |1.0%DHF + 1%H5106 » o o o
5 |1.0%DHF + 1%H5106 ” o o o
6  |0.5%DHF + 1%H5106 % o o o
7 |5.0%DHF + 5%H5106 x o o o
8 |1.0%DHF+ 10ppm H5I06 x o o o
9 |1.0%DHF + 0.1%H5106 % o o o
10 |1%DHF+1.0%818 x o o o
11 |1%DHF+ 1078+ x o o o
12 |1%DHF+ 80%HE: X o o o
13 |1%DHF+0.1%H2504 >< o O o
14 |1%DHF+0.1%H3P04 X o o o)
15 [1%DHF + 187> FE -4 X O @] O
16 |1%DHF + 1% TS BN 7T =74 x S o o
17 |[19%DHF+0.1%NH40H " o S o
18 |1%NH4F+0.1%NH40H x o o o
19 |1%DHF+0.1%TMAH > o o o
20 |1%NH4F+0.1%TMAH > o o o
21 |0.2%NH4F + 3%H5106 x o o o
22 |1.0%TMAF + 1%H5106 X o o o
23 |1.0%H2SiF6+ 1%H5106 x o o o
24 |1.0%DHF+ 1%H5106.+ 1968FEE X o o o
1.0%DHF
23 | | 19%H5I06+200ppmREE * © © ©
1%DHF + 196EFEE
2 | ooppmBESEHS * c © ©
1%DHF+0.19%NHA40N
27 | L 200ppmBEELER) * © © ©
19%DHF+0.1%NH40R
28 | 0ot * © © c
1%DHF+0.1%TMAH
29 || o00ppmRESEIES] X © © ©
1%DHF+0.1%TMAH
30 1| 0%y * © © o

[0065] EEEFR2IKLEBRINSHLMNGLDIC. AFRBDHFEICIYS i CE
WREICHBRINEEHRE 1 ~300FAERIE. FIATvFU I, Ty
VIRUVCMPOWTNICE>TERFICRET DI ENTESZZ EA9D
%,

—7. AEBAOAEICELY S | CEREICHHRINALZAERIZ. Vv
FTYyFUTICLPBREMEBEDEETA S,
[0066] (ZFAERDEMEDHT)
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[0067]

[0068]

[0069]

SIiCOIN (BI1OXTHEIKIESFIUvIRRLERIECERYERES
B5T2H0; BMBEIKASHE) 2R3 ICRTRETHBEL LEAER
Z810nmEKLL, &HERH34RUVI35TIE. BILEZAEEZRIICRT
KU THRELE L, SRBRAICOVWT, LEBBROS i CoznKREESY
74— RERAHEDHE (RBSHH) TEMDWZT ok, BREXR3IIC
=Y, BB, BERA3I1ORMIEBODS i Cox/NESi :C=50:50 (
%) Tdh >,

[£3]
=2 7 EERSASAG
z ﬂﬁﬁi’%ﬁé o RBSHF R
i3] N ZIERRSINIE
’ BREY | BT |oEmE | Si o c
&9 V) (min} (%) (%) (%)
31 - - - - - 50 50
32 1 %DHF 23 7 3 - 34 6 )
33 1 %DHF 23 7 3 33 9 58
+1%Hs106 i
1 %DHF CFa/O, 732, )
3 | i%Hgao, | 2 / 3 80°C 3min 20 >0
. 1 %DHF CF4/0y RIATVFA, )
3| vioHao, | 3 / 3 23°C 3min 50 >0
KRIIKTHERINL, 7VYRT A V%256 3 EMERTHIBERLNIE

LS i CEMR (HBRFEI3 2. 33) & h—KRy )y FLRZEAERERIEK
INDZENHEREIN,

e, ZHAERBREVIEZT>/HEBRAI3 4 RT3 5TiE, S i CERD
HERIE. HERBIS 1T ORNIEBOS | CEIREBLUTHD Z EPHERIN,
RRFI3ARVIEDS i CEREX-—SEMTHEERELLEZ S, BiE
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