24a-E302-13 HEOEGAMESAETHHAES BETHE (2022 BILIEHEAS HAEEFV/Z & F51)

Si0y/ B -Ga:03(001) DNy F XA T 75 LORRERT = —nic X 2L ORET
Effects of post-deposition annealing on SiO2/ B8 -Ga203(001) band diagram

HRKRERERTERWER~ 7 Y 7 A T¥ER OREXE, E%E2

Dept. of Materials Engineering, The Univ. of Tokyo, “Daiki Takeda and Koji Kita
E-mail: takeda@scio.t.u-tokyo.ac.jp

[iIZU®ic] Fx IZBEIC Si02/8-Gax05 (001)MOS F ¥ 32 ZITH T, FERIC~10000CD 0, 7
== EMZ S e THRERB I &, BifsfExznd 2 L 2R L w5 [1]. 20—)
“@&36?7:——11/ XD p-GaOs IFEBEMAKE K ELT 2 A EREYEDOKE B ME S N
THEOH2]. ZNICEOANY FEAT I LBRELSENT 2SN H L, ZNniCaAT, V=7
%%ﬁ%%ﬁ@ﬂ@“%%@tﬁm‘% & 7 BRI B-Gar 03 DY ¥ A 7 % v MBS 2 B O fiE[3]1%
EHDENIEFICRE SRR L WO ELR D 5, = 2 TRIFETIE, RETHHERHCTT =
— VG R ZEZ 2D B-Gay03 (001)D MOS HEED NV F XA T 77T LDEW Z gl L 72,
[EBTE] n D p-Ga05 (001)T &7 = %A HE HFCHEE#2. O, 1 1000°C, N, H 400°C,
1% Ha(+He)H 400°C, D7 =— L Df%, He Ifk(hv =21.22eV) %2 #tiR & L T UPS HIE % 1T - 7=,
% 7z SiO AR & <102Pa D O, A T Si 2785 R & L 2B 7S IC X - THUERIC O,
600°CE 7213 1000°CHO 7 = — L % fT\>, XPSIC X VflilETH A =27 b % FHI L 72,
(R ¥ X OEE] Fig 1.ICAR HF 1 THEE &, 020 Noy o BEFHRHF TT = — L %17 o 72 p-Gax05
(001)D UPS A=72 F Ao b, Bk [1JEFDOFIETRKD A A ALRT v v ()2 h T, &
T == ARD 1,1 82eV~84eV L e o7z, TR L, KT = —AVEMFITX 5T f-GaO3 DFE
HPEDSZEC T 21337228, 2D f-Ga03 (001)D I, ~DHE I 7207220 +0.1eV RETH L 2 &
Bbh b, RICKE< 4nm D Si02/f-Gax03 (00K LT, 0, 7 =—A5t% 600°C 3hr %713
1000°C 1hr & 2L X ¢ 7R DAiEFH A4 7 € v b ~DE % XPS @ﬁﬂi WA b V(Fig2 I
600°COE & %R T)DZALIC X o CTHHffi L 72458 % Fig3.1cm 3, o -fliEFH A <27 b vz,
Ff«%%‘/wva 72 % Si0y(>15nm) B X U f-Ga,0; (001)%&@7\«7 F v icEOWT 2 Sy
STHEL TRD 7AMiE A 7 & v P OKE SAE X, 600°COE A1 ~0.9eV, 1000°CDE; é.\oi

~0.6eV THYH, T=—AZEilLT 2 EICX > TAE X 03eVEE/NE S hotz, T=—NIC
£ % p-Ga0;3 (001)D 1, DEALE(~0.1eV) L D bR E (MiEFHA 7y bBRELLIZZ L2 b,
T = —MIT X B Si02/f-GaxO3 (001) XY K7 74 A v b DZALIE, f-GayO3 DEREMINELE D 275
B, REEFEOEEZARTLAR—LDKREILEZ DB TH 2 ARELERFE 2 5
N5, M, KEFFED—EkiZ, IST KK EESHIEE v 2 — (LCS) & DIFEMFZEIC X h Eiix iz,

SEZ R [1REKE S, 5 68 BUCHYEAAEFEMHEES, 16a-216-11(2021).  [2] A. Kuramata et al., Jpn. J.
Appl. Phys. 55, 1202A2 (2016). [3] P. H. Carey IV et al., Jpn. J. Appl. Phys. 56, 071101 (2017).

B-Ga,05 Sio,
9 ) Froo oo
$i0,/p-Ga;0; N e | — ; 600°C3hr
8.6 ’; p-Gay04
S . . ° ° 8 Si0 1000°C1hr
i ? Si0,+B-Ga,04 £
=78 § £
=
7.4 £
; g | 9ev 0.6
" o 8 6 4 2 0 i
Before 0, 0.1%H. N2 Binding Energy(ev)
Fig 1. lonization potential(Ip) of j3- Fig 2. Deconvolution of valence band Fig 3. Band diagram of SiO2/ 3 -

Ga203 (001) after annealing with spec'trulm of SiOZ/ﬁ'GaZO?(OOD stack Ga203(001) after Oz annealing
various conditions evaluated by UPS. (solid line) after Oz annealing at 600°C at 600°C for 3hr (solid line) and
for 3hr into two components : £-Ga:03 ¢ 1000°C  for 1hr (broken
(broken line) and SiO: (dotted line). The

long broken line is the sum of them.
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