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Abstract: Evolution of surface morphology of a-Al:QO; substrate was investigated as a function of
annealing temperature and time. Commercial (0001) a-Al:O; single crystal substrates were annealed in the

range of 600-1000°C in air.

At 600°C, step-terrace structure started to be formed on the substrate.

However, the surface roughness on the terrace was still considerable and a number of islands were

observed on the step edges as well as the terraces. As the annealing temperature increased, the islands
were absorbed into the step edges. Thus the terraces were smoother and the step edges were more

straightened. Well-defined surface with a step height of 0.2
hand, when the substrate was annealed at a fixed temperature of 1000°C,

nm was formed above 900°C. On the other
the change of surface

morphology was observed for the substrate annealed for 10 min. After the annealing for 30 min, the

surface on which any islands could not survive was observed.
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Zte BUER FAHY U7 “HEr"ﬂ oM F Al
b A2 E 3l RS B Ewd Qe
fApge] ¥ FHIAUAE Z= Xo“‘ 2R %A
g e oz Auddd. o g A I
T\_ EWd 293271 449, ol 7]
Zeldstn dvidle AAHAA 713719 4=
(A47dx <0592 A3, 27HE HezEH
oxd ZEE 7k HlA2F# W (vicinal
surface)] HEHel| #dAH7| gfo|th 25zt HA
& ofFd Z% (miscut angle)el ]3] AsjAch
RPE-] Aol BAE 53 A} AAHHH I
EAE A= AL (faceting) FAE
Ae Aaso] HuHa Uoh a-ALO:; 7%
ANE 4o g d7dnEx g 2usa g
[3-6]. 28y F2 4x9 &= wE 1100°C
oo £xoA dAEAE 4 YeEvde 7R
W o] Wl st AF Aot
=EdAE 94y #4557 duyez =9
1000°C ©]3te] & 2%oA dAese e o ye
U= (0001) a-AlLO; 7|#HEHe] FA4wsts #3235
A, 53 dx2 #4 T dojuE 2y dx
o "zt~ e W3t AFS #FsA 900°C o]
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AlgE = (0001) a-ALO; @2 7|9 (9
Shinkosha#| )& AM&3lth A7 29X 9 @2H
71%S tolols AR o R2ZoR UFo
AHE Fusd. AR ArE 72, Az 47
15 cm& FY3&HA st n&dA dAesy] A
of AIHEL ofHE, oletgo] 7tz 584 283 A
H712 33 ®¥W AHES A oA Fuld
ZlMES ¢Fuy ErkYe ¥m g7 F od7It
29719 A712oA A2 259 AzHE Alosy
Agsdd. dxg x4 wE E¥d 4 AFE
#2at7] 93k 600°C, 700°C, 800°C, 900°C, 1000°C
o] =M 60%zt dAMEsAY. e F =y

ANHELS F2eA AAE An7% (Atomic Force

Microscopy: AFM)e2 ## A< ##sigct 4
fﬂﬂl AlZbel @& %9 %% A% L 1000°CAA 10
30%_'- 607t @A e F oA AFMSE H®
P4 BF3A4.
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a9 12 gxg 2x9 ©E (0001) a-ALO; 7%
99 g4 Wss JehEe AFM AR S0t 374
g "@AL 1 ym’olt (a), (b), (o), (d), (o), (HE Z
zt 500°C, 600°C, 700°C, 800°C, 900°C, 1000°Cel ]
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Square (RMS)#2 2 4 nmE Yerdz U 600°C
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£ (islands)e] ##H 2 9y AAEE vj§ &F
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18 AWsA Boln 9\14. 53], 700°Col A EA g
g 7l#e W AlRozRE & F UKol HEgx
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3 BXs A S & F U oA olFY=
e 7ts 25529 HezdAEs 259 ¢ of
B2 dApe o]F L Waste oA F¥ (barrier)
of EAstE ASS Yehxz . ol FAZHR
B "HatA 9o EAPd e HEL, dAY F2
o] opd Azt o]Fo 9t 92 &Ete A¥l
F#5EHASE € 7 Ut AS HEo] 29 o=
gy EE“;Z‘%CW a3, 22 Qs §¥¥
°1|L17\|7} 2SS ¢ 5 Uk =3, 2g9AM9

TETE s3EXR €°1 of g9uAF 2¥ AX
91 AA ZAol7t 433 FAFoEHM FEHAUAE
o% Z4asdd. e 489 AgAAY B 24
£02 FoyHe #F 29 EW YA ¥zl o
259 ®HY ol 93 dojutx JUSE YEpiLh
olg] gt AR & 800°Ceoll A dA2d 7lwe] EH ARz
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Fig. 1. (0001) a-AlOs

Surface morphologies of
substrates annealed at different temperatures; (a) 500°C,
(b) 600°C, (c) 700°C, (d) 800°C, (e) 900°C and (f) 1000°C.
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Fig. 2. Cross sectional profiles of (0001) a-ALO;
substrates annealed at different temperatures; (a) 600°C,
(b) 700°C and (c) 800°C.

B8 2§59 HFHo] A dAdTgE AHHRE
H 2§50l 2o Fx= @4 (step bunching)o] ¥
Uz 23 USS ¢ F Atk @A, AL 29
E9 ¥olx dAsteElE .

2§19] EolE Zolry| #3ly A F 7|BE
g9d Z239d-E ZAEEY. 278 290 600°C, 700°C,
800°CellAl  EAeEd 7l#e] YHEE Yehdsih
600°Coll A EAelg 7|89 dd Z2addMes &
g-Hx 72§ 98 4 g 29-Hgx 7=
700°Col M dA a3 7|we dioz Ry QA
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Fig. 3.

Surface
substrates annealed at 1000°C with different times; (a) 10
min, (b) 30 min and (c) 60 min.

morphologies of (0001) a-Al:Os
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dxg A7l e BY g4 AFS AyEsd
a9 32 1000°C, &71 F, t7Ikal A (0001) a-AlOs
Z1#-& 108, 30%, 6087 A st oM B
g 7l¢e 9 P42 Jellls AFM AR ol 10%
ko] EXEFH 29-Hes 27 Bolx Qo H
gt2ole 23 2 HEo| #EEHL oy Agdx
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600°Ce] dAe =|AFH (0001) a-ALO; 7]
o 4 o ¥slzt dojyr] A FEHAG. 2hqF
Z7F A7 ARsH ey Hexe A FIde
22 49 HEo] #FHAL 2¢ AAAME B
& gHo] EAEIAY. 57 L A4E ¥H F7
3o ol I3t HEol Agld] F4E A o
2 eirte Agde dEo] EA3A gL AR
FE oz Urte 2¢giIdde 9x9] oF &
Wajsts oA Fde] EAsn UL FHE
o =g 259 FUH gEo 2y dAA9 BT
o3dd ZAdE AAEE F7|4e] Aol wFo 2
3 83 Zoz ojlFHoEH 2o F4L& F
A Aoz W 900°C 2EdME ojd HE
E EASHA v WS Had ol #AHNUL &
HAE o& 2& A4S Yehddd 1000°Ce #&
LEME 2glo] 2o FX & #go] BRHA &
% 289 Eolt 02 nmE FY3ct X A
F vasHs w, £ HeEs o 200 A= AA
st o3 Ag-HEga FxE vue 4FAZ
wj, ¥l E&(step flow) AFE Z3A717] wjF
=L AR L e o Az #3288
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