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Fig. 1 Fine Channel MistCVD System
BUE—MATAEN S 42 BB TR ZEREA IV 5
NTERY, EEIIRMERL. £, FEETIE T, B

(Alea(l x))ZOS %Hﬁ@ﬁzi s q:éj: nq:ﬁﬁ

VAT LTEERE
1190091 HEH f(HE

ZEIRREHERFIC T CIHE T 2810 20%H D=L ¥ —
EHBELTCWDL WO RELHDHO. —TIALCVDIE
X, RKETCTRIRARER 7k A TH D, FIUTLED,
KB TS B 2 <, BB - HEFFR L S0
TRNAX—REEFTETH D0, EEEEDTND
2. HIERE

I A b CVD #EE W TERL L 7= (AlGax)20s O £
ZEMET B 72912, UTFOQ)~Q)DHEBIZSOWTER L
HIEOBPE ZIT -T2, AR TIE, 1), B), (DDFER - BT
SWTORMET S, £7-, Q) THEZFERR, BHLEZ AV
R¥y v 7HHBERICOWTIEREEDOREZR L, TOMD
WFFENAICE LTI, 2RERSTUC TR 2R 5 2 & & 95,
(1) MRS
(2 MR - JEHTEREE
(3) FREHIE
(4) BEE - N Xy v SHIE
(G) X FREPTHEIE
(6) AHhsmHlE
(7) FRimmoHr
(8) LFEERMEIE
(9) HMeRRIBEEEIL - MERRIRPUHIE
3. AESRH

K%%Tii? AlZETHRIANE GaaELIA D
HiE, MBAVUTZSOSFPICE U, ROSHE Bigo p 5
Si HEBR(EZ : 0.6 mm)E, THROAREER(ES : 0.5mm) L
(2 150~200 nm FREERRIE U 7=, st 2 & 112, sl
ADFEEF 21/ T . Si HERIT HF CREEEZ R X,
Rk CeE L., ARERIITE RN, A Y TR —
b, BRHKONALZ 2 533 DB E R IREI A 2 T Peid L7z,
Table.1 Growth Conditions

Ga,0, AlO,
Solute : Ga(acac); Al(acac),
Solvent (Mixing ratio) : Deionized water, HCI (99.5: 0.5)
Concentration (mol/L) : 0.020 0.040
Temperature (°C) : 400
Substrate : p-Silicon, Quartz
System : Fine-channel type mist CVD system (30 mm ver.)
Carrier gas (flow rate) (L/min) : N,, 0.0-5.0 N,, 0.0-5.0
Dilution gas (flow rate) (L/min) : N3 1.0

Ultrasonic transducer : 2.4 MHz, 24 V-0.6 A, 3 (frequency, power, number)
Table.2 Carrier gas flow rate
Al[L/min] 0 1 2 3 4 5
Ga[lL/min] | 5 4 3 2 1 0
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Table.3 The ratio of Al and Ga considered from the mist weight

Al[L/min] 0 1 2 3 4 5

Alfg] | 0.00 | 9.66 | 1654 | 29.02 | 35.00 | 53.62

Allmol] | 0.00 | 0.03 | 0.05 | 0.09 | 0.1 | 0.17

Ga[g] 16.87 | 19.91 | 19.06 | 17.46 | 8.82 0.00

Ga [mol] 0.05 0.05 0.05 0.05 0.02 0.00

Al[%] | 00 | 354 | 495 | 653 | 818 | 100.0
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Fig.2 Relationship between the ratio of Al and Ga in the gas weight
and the ratio of Al and Ga considered from the EDX result
42 FBE - NV FF¥vy SRAEER - ER

JICHH L7k b =¥ — L FmHEOBREZ R
T3 LY, AlOERLL RDHITONT, KEFHL
TLARDMEMITH Y, FRRP DT 5 & ST L
HOZRNF—H KREL RO TWD I ENGhoT=. Hil
ORI DRI NFZRIOHOF RO E AF LIz 25
ZHIDMNG, Al DEENRL L IRDIZONT Ay R¥ Y v
BREL RS TWVDHDOREBZ 2 BN, £, BIREDPFEFT
STNDERTD G, R Lo fES MmN OBETHh D Z &
IZED, KOTENPRZ 707 EEZLND. F oA
DRy RE ¥ v 71, (AGauxy)203 2N EEER & MEEER O
2ODBPAEEZTCRADL I otz L, AREAR
DN KX ¥ v 773895eV THHNO, K3 LD 72eV %
2D THAIERIZONTIEINY FEX¥y v 7% EFLFE
i TETWARWATREMER B o 7.

100 . T 100 T T
—— Qz substrate
— 0.0%
10.5 %
— \18.0% i
8o 80 4.1 %
1.9 %
_ 100.0 %
£ 60 X 60 i
- =
2 3
s 0.0 % 2
= —— 105% £
% 40 —— 18.0% £ 4
s — 341% 2 40
= — 619% E
—— 100.0 %
20 20 i
BN T S

Photon energy [eV] ° Photgn ene7rgy [eglj °
Fig.3 Transmittance in each thin film
Table.4 (AlxGag-x)20s thin film bandgap
Al [%] 0 105 | 18.0 | 34.1 | 61.9 | 100
Direct [eV] 5.08 | 532 | 544 | 582 | 6.48 | 7.10
Indirect [eV] 424 | 448 | 467 | 495 | 543 | 6.38

43 REDHTRER - ZR

Bl U723 D AFM RI1ZIX 4 D X H 1IT72 - 7.

2.0 um

2.0 ym

Al : 0.0 [%] Al :10.5[%] Al :18.0 [%]
—_— [ — [ —
4.63nm 7.41nm 6.55nm
RMS:0.452nm RMS:0.435nm RMS:0.504nm

2.0 pm

2.0 ym
Al : 34.1[%] Al : 61.9[%)] Al : 100.0 [%]
[ — —
6.01 nm 13.1nm 20.5nm
RMS:0.462nm RMS:1.39nm RMS:2.40nm

Fig.4 AFM images of each thin film
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