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Abstract  AlLGa,—.N thin layers are promising materials for optical devices in the UV regions. Al,Ga:-.N thin layers
were grown on sapphire substrates by metalorganic chemical vapor deposition (MOCVD). The molar Al fraction and
crystallinity of layers were deduced from synchrotron x-ray scattering experiment. Surface morphology were investi-
gated using SEM and SPM. Al,Ga.-.N layers crystallinity were related with undeped GaN crystaliinity. The Al mole
fraction of Al.Ga,_.N layers affect the surface morphaology of ALGai-.N layers. The surface maorphology was rough-

ened and the cracks were observed by increasing the Al mole fractions.

Key words : CVD, XRD, optical materials, thin films

T B

A8 gho} HeEW[t) & gi¥xE 2147 eE= ohekg A
AL gR Alagle] 49 Ao AtEe - ofF g4
A 240 AR AR, 2L 7|§UE, DELY FARA 7
&, A4 A 59 wFaA Y £P3agte hE Qe
drAolct. ARAF FEE o4 A4 FHPIG e
FAHxA e F 440l U Fu3E AAY A2 Y
4718 BAle sl F2& $FLAT W] Ay 5
ek Aol Al 1AL o)Fsle EAY 34 F AMD
2, AEQRAY A5 oF Fof ARE Y/ s §
FHZEokt F9Y F4, vIAY 2AE A 59 ZAE
of, Shali7hA] B kAL, 2 £ 24 Fo] 87 4R
ofof] 'de] 2 4= gic}h.t?

ASAHFE 34eV e WA YENE sl ER Zpa|F
A sake] We e A $ glom o3 - HEts o
Aol Holrdel "2 AlLGa,-. N2 A19A FPEL 24n)
£ 2AY R HENFoh) AN A TS 10749
A 10°02 - ca7h?] AAEHA Addlyo g A 5 9o
o]2 & AlGa,-.N gELE Aed 44 544 [
g AR Zaarx ook Y e Alshelel rgst

AlGa,- N9t= s 28k == Aol slc). 2238 #2
A FFxAted AHEE 5 3lE HF S E49
AlGai-N 9ehg 474717071 Agichs Zelo)h. o]
abgolo] 7)ghak AlGa-.No ZHx BAF}e] oj$ =3
A7 A pe] = 2 7] Wl Fof LYFhe} 10 B
A, 473 HA4L AlGa.N 2ete] A ulepa] =4
]2 o 2 wistdc) =3 zA)e) W3} AlslA = o]
2 al#] 293 SAE 47 g5t aEeE FdaEA
Fr AHAE Fo WE GFATIE o] A=
| Aol & Ao},

2 A7 He AlGa-N H2E MOCVD AH)E o4
ated A7z F, AR ubute) By B4 24}
st 2440 WHsld B F2AHql WEE 2Alslgc) Al
ZAAE AgstA W Ag]e we) 34 £40] HEs
Lt AL #AAstg o ol AnE wisto B wiuladato)
7V Al o B Aasle ARl Wi Anjngit 22
3z olEdt Euly 54¢& AHEY) ##Me =% Syn-
chrotron X-ray &AA|#E'® PL (Photoluminescence),
SEM {Scanning Electron Microscopy), Auger 24 5
£ Argal A s astget

— 691 —



692 gFABEIA A 104 4105 (2000

2. A ¥ e

E 7] AR MOCVD A& ¥g-7] Wie) oy
& dAEA fAA1AH FHA FET Tk 58S
71 918 425 4275 AH-stE cold wall Al=gle2
s 7]3he o 1000rpm7hA] 2o B S A Z]gte]| A
AP wk-go] dUrS dAEHgew EEEe E4é
7t221717] 91814 loadlock A|2®E ARE-SFRTH EFE 7
o) 7t AZ|AFG 7t g AHEEY FgEr e FA
23} 8)&9] F 7)e] FeE A Z]FAA] AR &2
FAE 7V el 2= 4L Z|nEY FHe] 9A
& AHgste] S A5 uhiE ube 7] $el e 2eEE
Axghe] A yhg-o] dofits 7|7 B L2F FA68
= F 713 W& ARgshgdct

7l@e 2= 2inch (0001} AlFpe]ojE AREElstorm A}
gole] 7)me} FH A7t ZA AAel S E v]H=
= dllghg, obAlE, TCE §4el o] 123 %%"1 *1]’4?{1-
o 23 AH7E AHEE 534 £4S W
3 drstgen HojR 10870 AFF ‘:]r—'
AAE Hgte] Falal e} E7F el 5E7
AAF g el E AXstge). AHe] g=
golagd] Rasgow A% A Ao} & 2
ZAAE AHEEld AA § ] dbRe) doidd, HFAEe
2 Bu YA 41 7bankE: 9 F 1030CE 725t
&} thermal cleaning & AA]8ke] &2 AjAks}z] de] 7|4
d e EEES Hagstgd.

EF, Algie)ej} ASENET A Alo)e] AR Aol
9} AP AA 4] Aol o o ] AFE FF2AF]7)
A3t GaN 53¢ A7 GaN 433¢ 500C
o 4] 300 A 4R 5 =R 92 GaN =& 1020C e
A TON0A A% AlAA 71833 AlLGa-.N 3 Ake]d] 244
te Zxabeale|u d@gA e Aeloj4 7iQldhe A
%9 Ao} crack 2 WAL FHasslgdoh AlGa-N
uiabe] abstado) WSHEAS B} $jEhe] PL 24 A4
st oo 326nme] A4S zhs He-Cd #o]A& AME-&}
o] Ab2o|4] AAlsdc). PL 225 2] monochrometer+
Raman®d U1000224 Eas2 0.1A AE7=2
£ GaAs photon multiplier tubeg 4188 gicl.

utab e o] AefE &ltr] 93 SEM (Scanning Elec-
tron Microscopy) AH31& £eidlgen ool AH-R A
H)= Zeol 5400e]ch. AlGa,- N del4 EEE2 &£5le]
v} 2} layer Zbe] AAZ}E FAEA o] FoiA A=A Falst
7] %}5le] Perkin-Elmer PHI 650-% AH:#led Auger
depth profile & A Ajsl 4o},

o & o] T2 A& A7) HAE 71E9] A
29l XRD(X-Ray Diffractometer) Erle Zsj4t=&
7+ Synchrotron X-ray diffraction system-& AH-8}%d
o}, odubd )l XRDuHE gAbEls e shate] dA A
okt s]Abzta} HbAlzbE ZAFHE goniometer o] FHE7}
BZ3517] df ol SA] Frlel BT SHof st ol

l‘j‘l —[u —|n

=

wksl A 4l X-rayE AHRShe Synchrotron X-ray
diffraction ¥h-& 7]E2] ¢ubziql XRDs] vls), AR
YAEE X-rayo] mpbe] FUSAL - arcsec RHE 2
o] 7153t S8z 49 ¢ AFHE Adsd 2 T
€ AYsA A 5 e AL Az glch o] Wy
02 ajAz}e] o2 2&A7 AP 2 S A
o) g Azlge aels: AT ¢ 7] Wi AE
uhz A o) A upate] EAH7lo) agsic

3.z D&

g AlGa, N whate] &7 71A] EejE 54 Fol
Ay 2o uis ubel T Abele SEME EelA AbwE
ol c}A] A2 24 SPMog fastgn). 23 1

A3z}

< LF S50 . BRX T67n 12673

EX-TIY)

0. KK 15¥n 1261

c)

Fig. 1. SEM image of Al.Ga_.N surface grown at 1020°C :a) x
=0.05, b) x=0.15, ¢} x=05.
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Fig. 2 SPM images of surface morphology of ALGa:—.N as a function of Al mole fraction :
a) Al osGau_ gqN, b) Al nsGau_gzN, C) Al \aGao azN, d) Al Gao nN. E) Al 5Gau.5N-
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Fig. 3. RMS and average roughness estimated by SPM images
as a function of Al mole fraction.
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Fig. 4. Photoluminescence spectrum of Als 1sGao. »sN layer at
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Fig. 5. Photoluminescence spectrum of Als 0sGaus:N laver at
R.T.
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Fig. 6. Auger depth profile of Al 1sGas 2N layer.
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layer and the gas phase composition.
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Fig. 9. The relation between Al.Gai-.N layer thickness and the
FWHM value for Al,Ga,-.N laver grown by MOCVD.
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