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Ershqf 4 (silicon carbide : SiC)= ¢t €4, shstd bFA, WAkshA, 183 &
FE wimel ArtAy p2AEEA] Wol AbEEo ghom T B4 54 olfelk
a2 T2 Thes ydAdel getthe A A= (Siell vlsl W= 7H (bandgap)©]
A Z FHAADLS 7o R At v HY AV B W W Ay d/RE AL
NOVA Aol A o] Ae AeEo] Erh sHAINE ©shatA dAA el EAskes Ag
S Aojrt ol f 7] wiEel[1,2], ZFHY 6H-SIC HAY AF 4FS daides 480
2 OEshfA 7S] WA AlFstd, ol st eFtel o3 HE wshatA dAd 7
ol muA g st B2 Ao Al 231 TH3.4].
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ot ae] G2 A Si-C-H AlelA 38717452 (CVD : chemical vapor
deposition) HF-g-5 T3 AAF AFWH (epitaxial growth)o] F= o] &F 1 kAt
1200 71500 T2 A& %o A on-axis 6H-SiC (1000) %W 9o vf2 A o] o]Fojd H
- 47 (double positioning boundaries : DPBs)Z} 25ZA3E (stacking faults)= Z 3
3C-SiC7F 37gstAl €k wkeF on-axis 71 flellA wF 3 S A7l dohd of
1700 71800C 2] a2eo] Agosh, w3hta 7| ue ETAskeE mlolardbo] =
(micropipe)$} &> 9% A== A WIFs wet HAlE o] EAdsA fr

upebA] o] FAHNS Ayl el 1987 d =0l Kuroda “15[5]% Kong “15[6
o)&l “Step-controlled epitaxy”™] & ©]&3 WAL A47F EqlEd=d 2 A9 A
L5 FHI400C A HWFa e8] TR ARE nFE Aduts 9
AT 710128t A7 vtube]l A2 off-oriented 7] 212 3 stepoll 23l
A8 F Adss Hol Folow, ol Fal 7|de] mHAH e sk #AS of7] A7
H A thF T Edgar 1H[8] on-axis §F3TA 71 9ol A (Hy), TR (C3Hy), B3
2 (HC) ¢ A7ZF 71215 o] g5t oA dAe] st ATNeZE 713 AAy
ZFA AL Qe AF A e} vlo]l AR fo] el e A (defect)S Al AL off-axis 7]
A s A S step AHE = 7 Ak A7 EEHUT

kA & AFRo| A= CreeAloll Al A1 &Sh Si-face on-axis 6H-SiC (1000)7]3-S AF-E-31o]
cold-wall type®] +% 7}494 3}8t7]452F (rf-CVD : radio frequency chemical vapor depostion)
W87 delA A A7 4 9 8= 84 Ant (CMP : chemical mechanical
polishing) & g2 a3t &Syt AHA] o EAsta Qe wlo|azvfo]Z, A A
a8lar YA AS] (screw-dislocation) 9 2> AEE A|ASI, U Y A¥S FA5HA
AHEAL 6H-SIC G2 AT AES A 7o EA Frge 7|3 AZs 53xE st
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6H-SiC 7|8 THA Y= WA {74 AAE 98l TCE (trichloroethylene), oFA&=
(acetone), W ¥FHE (methanol) Gl &= B7FA AMHSI tpA] ZA AkstErS A A 617
A& 5% A 4 &9 (HF solution)dll 3% <t B & SHTE M F o] vhA]gto
A (N)E AZEFATHAH S v 6H-SIC 718 1600C ©]4+e] mLoA o= st
o]zdo] AAY =<1 AAA (graphite susceptor)ell F2EAUTE T4 A FAHAS Y
HE3-71= Wk Algbe] 2% o] Zhset AARE Aol Thed
| (radio frequency inductive heating system)E ©|-&3%k =A 7FE WA f-CVD
(rf-chemical vapor deposition) WH&-7]5 A &alo] AME-5}9] O
o] A&EA0®E sEA Sk cold-wall FEHI S WHE#S At ES 38T source gas®
£ 4 (Hy) 1000scem= S#FHA L9 AJZHH3ELE 53] 6H-SIC 7] W9 wlo]=
Zupo|x ol A YA E AASL YTl 28-S FAstaAr sioh e s A
6H-SiC 7]Ho 7 FFol= Ayt &£2]2] (colloidal silica slurry)&Fe] 387 wk$-& Eaf
Awuk7] (polisher) &= A CMP & 8= st on wiwl ALgd Zxolt He7t S+
29 & 20mlE VIR Stk WA muArE 2 6HSIC VIws Avble &Y
of Z2st & IHst= x4 2HFE ok (YEhe A = A HE (pad)E W
TE CMP ¥4 T3t CMP 345 T3 9 6H-SiC x99 /7|3 E&
AAE S 7 (DI water), SFEHoFE (NH;OH 107 20%), =4 =84 (5% HF
solution), “12]3L Firell Z7F A ol mhet A2k - Aa N)E dxshe AR A=
T2 st 3l

T4 A FAY cMP ¥ $9 6H-SIC W2 HUAHv]H (AFM : atomic force
microscopy)= F3lA AT AFM-S digital instrument (DI)E ©]&3}9] tapping BT
o4 =75kt
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Fig.1 (a)°l 4] on-axis Si-face 6H-SiC (1000) 3] AFM images H.o] T3 S,
oA et 2ol 7l A e 2 AR wlo]A 2 To|xE e Q5 Aol
WAeta Sl & 1 AYEE7F 4Es] was & 7 AUtk velAERdo| = whshata
Ao A vt A= Ao mA 27] 7|Rox JHAATE THe AFEAl T2 (seed)
ZHEH WAEY]E 83l Frank theoryel W= st FF WA A (screw
dislocation)”} YA o]l Burgers vectorg 7FA 3L FAE = A-¢ strain UAE A
Al7171 218l FE (tube)7t B E T A8 A3 HH9].
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Fig.1. AFM images of the surface on-axis 6H-SiC prepared only by H, etching process ; (a)
on-axis (0001) 6H-SiC as-received, (b) for 60min at 1500C, (c) expansion image of (b)
Fig. 1.b)olAE Ao ZHolA 4 A7 FHS sty F H9 on-axis 6H-SiC
(0001) XS Hol51 Ql=d Fig. 1.c)ZFH ulAH o] 53 34 i A" (spiral
step)2] AT ¥ FEje] A3l (hole defect)?] wio]AZTo|Z7F QISS & 5 AUt
O] ZH-E] 6H-SIC 7|¥ Adte] izl A WA WATe] o] 23 Fee dAT J
ZHE SiC matrix®] hexagonal symmetrys “1UZ FA|stAA AYHJA, F HA A
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Sl W AdLlet dAlstHA wlola g vto]lZel= tigt e ¢ wlolAR FEe] dF
A ATy 5 + Sk
on-axis Si-face 6H-SiC (1000) XS] CMP ¥4 X & 4 A7 Ay

CMP & 7S HH=A 7]—44 21]74 upR ek GA| oA A E = FH S E A polisher 4]
o} slurry%L A, _7_\3].1_ pad®] Firol wel Z|dAEele] 3shA wkeS Fa dAnkEr] o
ol g A g &g o]t E— ﬁ:r“)ﬂ’ﬂ‘” AP 9 CMP AH|E a1bete] 1A &
T 150rpme A8k, A7 pad ¥ RS HEE CMP 3L 3T Fig. 2
< 2 Aol AFESE pade] WS HolFal gtk

Fig. 2. FESEM images of pads : (a) RN-H (D-51) pad, (b) SiC pad

Powell> silica slurryS W42 55T, pH 100]742] A Rms A& 0.5nm7FA] A
ojetgivtar ¥slal QITH10]. Silica®l 4’6P Si face ?lelAe]l A7 W|AYZFL Pietsch et
al[11]°] Q&llA ®a FJa =t Sice CMP 4 Toll AsF AT FAlC dojut 9
o] ¢ dAtet Aol FHAFE Hol Q= Si GAEe] AAHHEA ESHsh dgow
Fol8lE dangling bondJ AAF=0| Zﬁi‘/]' )\]' A5 AEsHA ==, ol Alkaline
solution W] dipole?} ¢kt Si-C A '#st= OH IF=°] 3lolA dangling bond 2]
ARA=EE 343819 Si0, FAE FAAD T dof weka AwpE = Fbe] ok Si-C
A% Si0, IwEel AAHL M2 Si 9Ase] =2uE SiC 5= 53*3‘3}74] ks A
sl o ST

Fig. 3. AFM images of on-axis 6H-SiC (0001) substrates (a) showing effectiveness of
colloidal silica CMP process on RN-H (D51) pad for 120min, (b) prepared by H2 etching
process for 10min at 1500C after CMP process on SiC pad for 10min.

Fig. 3. (a CMP ¥4 ¥t 5330S we] A3= 7] 219 polished o] A
HEA ook 0.5° tilt Ho] T wiA=E A¥] (macrostep)®] @] “=H{ual S
gl @ glglon AAVE Wo) Folt A B GSlth SAU CMPEA
AL A$ W5 AL AANA @srod] neeld Fa A% FIE 5
el ZE& fFYds mlolAE ARE S & Stk 6H-SiC= S5 WEF (hexagonal
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e A s #F E 5 Qe TE2E AYA Ak AT kA CcMP 3RS T

=
FetRe BFole 9 9 iE“O] T 7EAl @@ ARko] Aeja, B EEd A “-4
FEE vjax Ao AAZ|IZE A7) wiel, 74 A7 ¥R HAATE T
sHAl E QT Fig. 3.(b)y= & AIZF o]l CMP 33 -& AX3 tA] $4 A7 34 Hﬂag
Sk 59 AFM Apdolnt WA R AE Alo]E wlo]g R ARl So] Hojx= ZS &l &
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plates)®] st FEHE HolF= Flol, o]gst &4
2-got7] wEel # Al & FEFe| X
F27F Aok step-flows] A4S 93 FHOE A
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2. on-axis Si-face 6H-SIC (1000) ¥ 9] 2 27} 7]

Edgaro] W2 4 27 348 $33}o] on-axis 6H-SiC (0001) 7] EwA g &
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e WFE A A7 34 st Aot} (a)2} 2 A 1300C2] Ao A
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Fig. 4. AFM image of on-axis (0001) 6H-SiC as—recelved (a) the substrates etched in H
1000sccm for 20min at 1300C, (b) etched in H, 1000sccm for 20min at 1600C, (c) for
40min at 1500C, (d) for 10min at 1500C
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