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Impact of oxygen partial pressure on defects properties in sputtered vertical NiO,/3-Ga,03

heterojunction diodes

O(DC)Yun Jia, Yui Sasaki, Ryo Morita', Kota Nakano', Aboulaye Traore?, Hironori Okumura’,

Takeaki Sakurai®! (1.Univ. of Tsukuba, 2.Sorbonne Paris Nord Univ.)
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BEFMEEVTAHALALZTaAL—2aVIT&D
InAsSb HEMT O %1% I
Prediction of InAsSb HEMT Performance by Quantum-Corrected Monte Carlo Simulation
WEXEXET CRE EHth, F& BEX, tH BE He 2R, = B BER 8
Tokyo Univ. of Science °N. Kodama, K. Tobe, T. Ueda, S. Tanaka, A. Endoh, and H. 1. Fujishiro
E-mail : 8124521@ed.tus.ac.jp

EEDIZ  Fx L, ZHETEWEFBEIE L 52A-3 (2024).
FEVNVEE TR 2 i N7 S 72 GalnSb HEMT O B [3] H. 1. Fujishiro et al., PSS(C), 5 (2008) 2795.
ATV, TS fr =342 GHz Z 3Rk L T2

.2 B ANERE m* D/ S0 InAsSb % S 220 X hGasb  InAssb
F v R HWIUL, 2 5 @ ko rREMED Al Ing 6Sb | Al 4lng ¢Sb
b5, AR T, BFHIIEEST 11 (QC- barrier

MCO)Y X = bL—3 3 2L Y InAsSb HEMT @ Alo4IngSb | Al 4lng Sb
KEPE A AT L, TnGaSb HEMT & bbis L7-. Spacer

HEFE - TNAL RETN B TOHR LR
REFNRT oy kL) =7 v a ik
CEVEBEBELZQCMCY R 2 b —y 3 & T
S 7281 Fig. 1 IZfEHTIC V7= HEMT Ok
& RT. F v RV Ing7sGag22Sbl! (a) & m* @ )
Db /NS InAsossSbogs (D) & L, 73U T I Fig. 1 Model structure of HEMTs.
IND ERTIEET D AlgalngeSb & L7-. 77—

channel INg.78Ga0.2,Sb[INAS( 35S b g5

Al 4lnggSb | Alg4lng ¢Sb

NE Lyi% 50nm & L=, o[ 1 M [ L [
] (a)InGasb | 1 Ye=02V Il inassp | T Ve =02V
ﬁ@mﬁ% P Fig 210 RLA VBIE Ve = 02,03 210 A Y
BT DF ¥ X VETOEFHE v D3R - o /A
%maﬁ 5 — NBE Ve=00V & L7=. InAsSb 3 °© A/J\
HEMTOb)E/N SV m* L VIR Vi 05 w28 84 A Lo
. . = (3 [ | [
E<, BICA—N—va— MIRICEY V= 2P ) L
N . . S :
0.3V T10x 107 cm/s & # 2 i %7~ L7-. Fig. 5 o.zoo 100 0 100 400 0 100 200
\SRAERERY ¢ D43 A %73, InAsSb HEMT I3 ﬁ Distance from center of gate, x [nm]

BV Vv I K DR Vg 726 e 2884 L=, 4238 Fig. 2 Profile of electron velocity vq distribution in
FIERF ] tuoa 70 B ELMEIEWTE A fr 2 B L7z channel.

InAsSb HEMT I fr = 1.93 THz (@ Vs = 0.3 V) & 1 W [ m [
HAFEH B4, InGaSb HEMT O fr=1.04 THz (@ R ] Pt
Ves=03 V)L D RIGICHIN L7, 2 OfER (a) InGasb | (b) InAsSb

1%, InAsSb HEMT AMB{KEE THz k7> % '

ZLLTHETHLZ LEZRLTNA.

BHEE  AWFZEO—ERIX, JSPS BHiF# 24K07580
ORI L » T Thi 7.

BE TR

[1] M. Hiraoka et al., PSS(A), 217 (2020) 1900516.
[2] & Hfth, 2 71 RIS TR, 24p-

w
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Fig. 3 Profile of delay time  distribution in
channel.
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ZrRk I IREZ(ENICKFIPBEREESTESFS vILIBEZABWZ
35 > RIVS A A— Rtk

Study on resonant tunneling diodes based on polarization-matched epitaxial structures
with multicomponent group-I11 nitrides

#2IKX “(B)SR 1B, M#H R, Il FXH =HF EA
Nagoya Institute of Tech. °Hikaru Imaizumi, Akira Mase, Takashi Egawa and Makoto Miyoshi
E-mail: h.imaizumi.946@stn.nitech.ac.jp

[1ZU®»iz] Beyond 5G/6G (Ziii H AIREZR B M « KA RIME 2 EKB T 57 7~V ERET AN
A AL LT, B x4 —F (Resonant Tunneling Diode: RTD) MEH &N CTW\Wb, T
% T RTD OAFZERIT & LTIk GaAs A2 T L ClED BT E =, BN yW L~UL Lol
EVNEWIBRERH V| (k) (GaN &) F-E KA HV 2 RTD BHFE~ORL EE - T\ 5,
) LIeH, (W -8R0 X 5 a3 HMEO RTD IZ DWW TIE, &7 H 8 L EREE I
B 0SS/ REAOIRENFE TREICRE R EE RITTENRBRINTNEE, 22T
ABFFETIL, S etk g & ELEZ A L o9 W I oeiREs AlGainN & W 728 LW kW)5k RTD & 45
. DA EBE LI BERE LT AL AV I 2 L—F ZHW R TR EZIT > -0 THsET 5,

(B HIE] ARFHI W2 RTD OWrimiEA % Fig. 1(277"3, RTD OMRER THH I v
A BTHF, 3L X ORGSR Z Al Gagxy) Iny N, FEEERE OIRMAMEZ Al Ing)N & L
7o BT FREZMWT GaN Btk | THldE a9 oAtk (x,y, 2) &8 H L7z,

Alxﬂﬂ(l_x_y]lﬂyN Aleﬂ(l_x_y]Iﬂ.yN
PPZ (x’ y) + P.S'P ( !

. FRosnE—HEIX Al Gagxy) InyN O v A5 iR BE TE T Al «Gagxy) INyN D H 34515
FDE X Al IngpN OBV 3R, 8 X Al InggN O BESBEZ ENZEIvRT, BFHi
7= RTD #31& 122U T Silvaco®tt8E Atlas IZ L 2534 ZABEMEY R = L — 3 U & Ei L=,

[#ER L E2] Fig.2 1o, BAREZICIUTESS AlGalnN %2 W25 4 RTD O, A 7 A ¥ 1
WEEIZR T DEEE PO =RV X— M &R LTz, SERICHBIES LT Cix, A 7A€
RBEIZH T D NEREARA IR S, fERE L TREH = XA NE 2L e Lz
KA 2 < FENMER TE 72, Z OIS RTD OEHR-BEREICHOVWTT AL AV I 21—
aruaFEmLIEE A, Fig3lTRT R DI, A T AEE 0.68V His THEEE— 7 EIZEL
7ot 0.91V £ COELEHIPA T RTD OFHH T H 2 AMEMI ST (NDR) fEl2 HEL L 72, Z @ NDR
TEIZ BT DB HEE AIXAV 72 5N peak-to-value Bitb 2B H L= & = A % 435X 10°
W/cm?, 255 &\ ) KREREA RSN, LLEL Y, TUoTiRs AlGalnN % B 7= ik S %
HW5HT, @SB EDO RTD NHEBLTE 2 a[RBMES R STz, S HORBR TIE, FIRFICHRE L
72 GaN/AIN RTD <> GaN/AIINN RTD & @ Hegfi iz >\ C b R Tl 9 5.

[ 3CHR] [1] Suzuki et al., APEX 17, 070101 (2024). [2] Nagase et al., Semicond. Sci. Technol. 38 045011 (2023).

[3] Rong et al., JAP 123, 045702 (2018).
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y) _ P:Zzﬂl(l Z}N(Z) + P;:}zfn(l Z]N(Z)

A sl Tt .. 3
Resonance @ &
02} Jevel] B E
UID-AlGalnN 5nm S EVEl =82t
UID-AlInN 1.5nm : barrier L1 g«
§ Fermi-leve g2
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Fig.1. Schematic of Fig.2. Conduction band diagram Fig.3. J-V characteristics simulated for
AlGalnN/AlINN RTD. at non-bias state calculated for polarization-matched RTD.

polarization-matched RTD.
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GaN/AIN #08 > RV F A A — FOEBREEFFHED
E—2 N\ L—HLOEREET
Theoretical analysis of peak-to-valley ratios in current-voltage characteristics
of GaN/AIN resonant tunneling diodes
EXRBIRREMRAR OKk#E RE
AIST, “Masanori Nagase

E-mail: m-nagase@aist.go.jp

[1ZU 2] GaN R ko RV & A 4 — K (GaN & RTD) OENZAMEMMEZ WS Z & T,
THz B EIRSC AT ME A £ U omPERE LI BT e 08T T\ 5, FRIZ, IO GaN Fik D
A E AL L AR O S AR BT o 1) EIS V. GaN & RTD % H M7= THz 3 6IRICBE 9
HIFFEDNEANZATIOIL T D[1,2], LA L, GaN 5& RTD (2 Xk » THE LN AWM AMEo v —7
Nl —H (PVR) 1%, fiE3ED GaAs & RID (2L > T BN D PVR & HRD LKV, RTD I2L D
PVR %, FIZ RTD OEEARL—MERY — 27 &, £ LT, EFOMfHat —L U AFEIC K - T
WE D, WERE—MERY — 7 EIROLEI, Fidb R EEINTCT A AHE O BGEIT K > TR
TX D), Mz b —L 2 R, MEMIEIC K> TIkET D EEZBND, £ 2T, 4l
GaN ;& RTD TO, B DOz b — L ZAFED PVR ~D L JH 7= 0 THET 5,

[ftr 5i5] X1 id, ATV GaN & RTD OFE &L v FiEZ R LTV 5D,
undoped (u)-GaN H: /7 &, u-AIN N U 7J& | u-GaN AX—H%—J& n-GaN = v ¥ L N=a L7 ¥ &,
n-GaN 2> %7 Ng LA —I v VEMNPORLFEFHELZREL, A7 Y HREAEZHWT, A
¥ U N AE B LTSN NG RN U=, T O%, NMAHFRSEE & Tsu-Esaki 202 W5 =
ET, BN B — L ARHEER T AT E OF @SRRI & B E R 2 AT
L7e BONTEBRELEREN S, PVR OffHa b — Ly AR A T~ T-, F7-. u-AIN
N TEEE 0.8~2.5nm £ TE{LT 2 Z LT, PVR @ RTD Wi %2 1~ 7=,

[fEpris ] X 2121, AHTTH 5072 PVR OAFE 2 b — L o ZEpE J O R A 2 =k LT
Wb, BT TOMMETE — L AR () METT 51221 T, PVR BMETFT5Z &Enb
N5, UL, Mo —L o ZABHEORTICL > CEFOTHHRENHELZ LT, ¥—2F
WOMETF L, NL—EBRAHEMT 52 LICERLTWD, 2, BREELZHEINT D 7-DICHD
N TRIE () O TFIZE->T, PVRMETFLLTWZ Ebbholz, ¥HIE, e 2K FSH
LERELTEZOLNDET-7 4/ VHELRFHEOREEL B & 12, GaN/AIN RTD Tl & OFEE
O PVR #RHTEL00&#Em L, £/o, =TI v X Lal s XEO Si BEZBINLHASCT
I v HED2DEG A LT b R VEREBRE LIZGE OFITER b RETHTETH D,

[1]E. Liu et al., Appl. Phys. Lett. 124, 073501 (2024). [2] M. Maruyama et al., Appl. Phys. Lett. 125, 113503 (2024).

1000 ¢

(a) (b)

n*-GaN contact

—¥— t,=2.5nm
—— t,=2nm
—&— t,=1nm
—A— t,=0.8nm

n-GaN collector Emitter Collector

(Si: 6 X 108cm?) T 100 |
u-GaN spacer (4 nm)
AE =1.8eV T, ¥

u-AlIN barrier (t,)
u-GaN well (1.5 nm) E+5kgT ‘

PVR

u-AlIN barrier (t,) E [
u-GaN spacer (4 nm) ‘

n-GaN emitter 4V pEG
(Si: 6 X 0% cm'3) |

10 ¢

E+5kgT

n*-GaN contact E, 1

i
Ohmic electrode 10%2 108 10

1/t (s?)

Fig. 1. (a) Device structure and (b) band structure of the

GaN/AIN RTD used for calculation. Fig. 2. Dependence of z and , on PVR
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Hifmaa AIN Bz AWTER U TE N 31 Aly ,GagsN Fv~JL HFET
N-polar AlGaN-channel HFETSs fabricated using single-crystal AIN substrate
“#8K C Ka HE, I FE = EA (BRIX)
°H. Susuki, Y. Kometani, T. Egawa, and M. Miyoshi (Nagoya Inst. Tech.)
E-mail: h.susuki.467@stn.nitech.ac.jp, miyoshi.makoto@nitech.ac.jp

[1IZT®IZ] =% (N) W= LD 2DEG B~T m ML, M0 4 By cik
T FNC RN e TH > THRITEX D AHEEERDH LM, VA RXx v 7Dy 7N
U T8 2 TS AT RE L 72 D L WO RIE A D D72, o E @A - mii T 1 & L
TUERIZIER S Cnb, BIE, GaN F v /b N FiE b7 0 O 2 X ORFZEN L I H H itk D
LENTWAN, EHICEMENHETE 5 AlGaN F v /L NFt: k7 o 2 2 X 2+ 5 e
FlIFmDThH D, i, T E THRLIEL, e AIN ER2AEHED GaN F v */LV £ 721X
AlGaN F ¥ /L b 7 VA X OIERICIER ICTAH CTh 2 F 2 HE L C&E72[1-3], ABF7E TIL,
N AR [ OO BifE G AIN Jeb &2 PR & L2 N FE AlGaN F v %L k7 P A Z|[ZHONWTT
INA ARME LTI 2 R AT D THRET 5,

[EBRIFEE] ™ 1 10 ARFZE CRE L7= N itk AlGaN 7+ ¢ /L HFET #ifits o I A x % 7% L
727 MOCVD % W T., N im0 HEAES AIN EH (Hexatech #8Y) FIZJE X 35 nm @
Alg7GagsN /Ny 780 7 JEX 2 nm @ AIN FffE. JE X 25 nm @ Alg,GaggN T ¥ R /LM 5 7
LTEL XU WS AR Lic, 730 AREE LT, FFEoEEDO7-D 0 RIE W, Y
— 2« RLoA VB OT-HO TilAINI/Au (20/120/30/60 nm)® EB 73 & 925°C 2 43D N,
FHRF 7 =— VB, X512, g7 — MEEEZ TR T 572912, ALD-AlLO3 (20 nm) % FZ A%
& NITHkE< PAITi/Au (40/20/60 nm) > EB 7% 45 % 320 L 7=,

[FEFREZE] R L7 N#PE AlGaN F v %L HFET @ DC Bh{EREZ G L 1= & 2 A,
27T 972 T U VAKX EMER R T D HENTE 12,

[38E) AmFzei%. ISPS BHFE: JP16K06298 732 & TN JP21H01389 D BhAL %521 T ¥ S -,
[ 3CiEk]

[1] Kometani et al., JJAP 63, 111003 (2024).  [2] Kawaide et al., APL 124, 182102 (2024).
[3] Miyoshi et al., PSSA 220, 2200733 (2023).

TiAUNAu  PANVAY - 1a1/Ni/AU O o Vel Tav
S D ALD-ALO, Le =1.5 um AVg =+1V
Wg =15 pum
........................... ’é\
£
Al ;Gay N back barrier (35 nrmy <:Es_ 5
Regrown AIN (500 nm) 8
N-polar single-crystal
AIN substrate o
0 5 10 15 20
Vps (V)
Fig.1. Schematic of N-polar AlGaN-channel Fig.2. Typical Ips—Vps characteristics for N-polar
HFETSs on AIN,substrate. AlGaN-channel HFETs on AIN,substrate.
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AlGaN/GaN AT O#E& & 3C/4H-SiC AT OEEZTHERE L -E RO (M
Evaluation of epitaxial structure of 3C/4H-SiC heterojunction and AlGaN/GaN
heterojunction
CBiEEM, (RS LEXK, KB BRRE
EERRHR
OTokio Takahashi, Hiroyuki Sazawa, Hisashi Yamada, Shi-yang JI, Yasunori Tanaka
AIST
E-mail: tokio-takahashi@aist.go.jp

Ga ifi AlGaN/GaN ~7 B #:A121% 2 R EfE+ 4 A (2DEG) 73, Si i 3C/4H-SIC ~7F a4 12i%
2 RTLAR— /L H A (2DHG) MFHAL SN DL, 2], T H DR E AT D &8 IXHE N T 10 O 1
B, 2D 2 SOOHEITTE X XL v /UWICHEE CTE 2 AReEn’ dH v | BT
Ty VAZMELE LCORIARHFFC& 5. Fx X Si i 4H-SIC 2k FI2 3C-SiC #Hi/E L ¢
Si [l 3C/4H-SIC ~7 n & A L, Z @ FIZ AlGaN/GaN ~7 v i & f&)E L 7= — & 5of 2 1EHY
L. Z® XRD il & BEAFHEFM AT 72O THET 5. (FR Lo UG L X 1I1oRd. #Kif
DAT » 7 S il U= st o Siil 4H-SIC Jt (A7 v ZHl#EHAR)  kic 3C-SiC % #h
CVD JETHE L72[3]. E &2k, Zd EiZ AIN/GaN/AlIGaN % MOCVD ¥E CTRkE L7z, %
R 1T, 3C-SiC A% 1370°C, AIN/GaN/AlGaN 75 1050°C & L7z, Z OFEEAD XRDw-20 A% v
CHEERIT -T2, K2 ITRERETRT. ~TrEGEMKT S 4Bov— s Biiish, 2 D08
B ORBIEDIERK TE 722 & AR TE 72, GaN (0002) D XRD v v ¥ > 71— T HIEET - 7.
' — 7 O EEIX 662arcsec 72> 7-. AlGaN JE R MICHET 7 DA X EEER L F T U A
DIV e A2 FHN U7z, K BITRER AT . 7/ — NEEHINC L D R U A UEROET & i L.
63 HITLL L OfE B DOFEM & 3C/AH-SIC ~T 1 #24  XRD #FAMifE 5 & B MR Sz

THET 5.
Aly,GaN/25nm m; | “ _ ‘ ] VE(Y)
--------------- 2DEG GaN ‘\\ ‘4H Sic S T o
GaN/1000nm 4 \\ AlGaN “(
N A% , 3c-sic z |
AIN/50nm / VR Y N
___3_C_—_S_i(_3£(_3§rlrr_1__ 2DHG ‘”'W wm - 5f;ww~~w-2
SiE4H-SiC AR = .
(RT YT HIEERR) ‘ ‘ ‘ oot
Vds(V)
omega(degree)
X1 i X2 FEREIADOXRDw-260 A%y X3 AlGaNBIZTER L7z b T v

AL DOIVEE
[1] M. Asif. Khan et al., Appl. Phys. Lett., 60, 3027(1992).
[2] H. Sazawa et al., IEEE Electron Device Lett., 45, 1562(2024).
[3] H. Sazawa e t al., Appl. Phys. Lett., 120, 212102(2022).
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AVRY FLARBRIEEI Y F U TR
1) RX45"— B AlGaN/GaN HEMT D {ES & B R AIRE
Fabrication and electrical characterization of Recessed-gate AlGaN/GaN HEMTs
utilizing Contactless Photoelectrochemical etching

EtXEFtEU2— HEEEE. H BF
RCIQE, Hokkaido Univ.

. B . £ BK
N. Shiozawa, Y. OKki, T. Katsumata, and T. Sato

E-mail: shiozawa.naoki.kd@elms.hokudai.ac.jp

[i3 T ®IZ] AlGaN/GaN HEMTs (S5 B+ F 5 P2 %)
T BOIRE & BB TFEREREN S . AT =T N 2R
AT S A58 TR SRS ATV D, K
72 ClE, AlGaN/GaN fifdlc 2> % 7 kL 2&ELF (CL-
PEC) =vF 7 HHWTrF— XML EBL, F7 v

VAZDOLEWEEE (Vo) HIEERS I OHELa 27 2
A (gm) FOEKHIFHEIC S 2 508 2 LTz,

[S2BR5¥E] VIR 40 nm O AlGaN J& % Fi okl m 12
TVAUT/Au A—=X v 7 51V — R &R L. KaS:08 KR
THULHER 260nm D UV AR L3 b= v F 0 7 %475
72[1], By F o ZRIED AlGaN M LEICHERE LT-Y
a3y hF—FA A =R BI®emzyF o7 LS L—F
— 7= MEEL Y ERS— MEED N T VA X FRLL

DERBVRE A e a il L7z (Fig. 1),

[FR & BE]AFM BOEIIEIZ L > T B 5 CL-PEC = v
F U RS IIBOSRER I3 U CTRIEIICZ L L, FIHIIRIE 40
nm & ay N —F A4 — FOREFEE (CV) FELD
AL OIS AlGaN BIE L DEFITFE L2 &b
o7 (Fig.2)o #IE Ips-Vas FEMEN SRR S Db IET v F
THEAD VnlF-40V THoDIZK L, AlGaN £ 17 nm &
L 7= planar-etched 3% 1@ Vi 13-0.3V Z/R LIESMICY 7 R L
7= (Fig.3) . 7 — NE F D& AlGaN J& 17 nm [ZHNT. L 7= recess-
etched &1 TlX. Vil planar-etched &1 & [RIFRE TH - 72D

WXL gm 138 1.7 15 & 720 0 & — MHAEPES M BT 25 2 &n
o7,
[3%E] ABFZEIL. ISPS BHIFE: JP23K26131 BLOSCHEAHA

~T VT VS Y — T F I EGREE 5 JPMXP1224HK0031)&
L CIBE K O X A% T CRESNELZ,
[1] # BE fth : 2023 4EFKIGH, 21a-P06-3.

11-037

Etched-planar device

GaN
SiC substrate

(a)
Etched-recess device

s [ D

AlGaN ‘il 40nm
1 9aican

GaN
SiC substrate

(b)
Fig. 1 Sample structures of AlGaN/GaN
HEMTs. (a)Etched-planar device.
(b)Etched-recess device.
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dAiGan= 17nm
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200 _40nm

Capacitance (nF/cm 2)

100 f

O ——r—r—r—r—%

Gate Voltage (V)
Fig. 2 C-V characteristics of Schottky diode

capacitors on etched AIGaN/GaN structures
with different AlGaN layer thickness.

daigany = 17nm

0.2 I [ [ [ I ’."»\
L
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3 :"E ched /
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6 5 4 3210 1 2

\c"g \Y]
Fig. 3 Comparison of transconductance
curves of three AlGaN/GaN HEMTs.
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n-GaN @ ICP-RIE NI EIZH T HEBEIEPEC Ty F T &
£ DESLFRIFEE
EtXREEtEUS— IBF BFX, E/AZE, EF BK
RCIQE, Hokkaido Univ., T.Shimazaki, E.Takahashi and T. Sato
E-mail: shimazaki.takahiro.u9@elms.hokudai.ac.jp

[iZr®ic] EXfbrAE—ELE (EC-V) WIEHE, EXUL

FA =K A (BIS) WEEL, WMEEME HE8KEm | |~ —° <._ Etched by
2 - - n-GaN 1-GaN ICP-RIE

(R % 2 & 70 S EARHIFFIE 2 5l © & 5, AWFETIE,

n 4 GaN J&§!Z ICP-RIE N L% Jiii L 7230kBHI R L, SRk n"-GaN n"-GaN

% (PEC) =y F >/ & AWM THREOEE O T4, &

As-grown sample ICP-RIE sample Ti/Au ohmic

SKALFREEIC LD E'EAICEHMET 2 2 L 2B E LTz,
[EB 5] GaN B 37 HERR -2 R L7 n-GaN &
&L EBICE ZITICP-RIE M LAEIT o 72 b O % 5 R} + As—grown
600 . icp-re TECY

L. ZORMIEKmEBER EIY 100 mC/em? & 725 - Vbi:0.97V /, o
r - 28
500 | ND:5A24><1016C$; At

Fig 1. Schematics of n-GaN samples.

700__||||||||||||||||||||||||-

L 91z, sz (10Hz) ZW-PEC =y F L 7% 9 N; K-
< L S
VIR LT, ZRZEROT 0t AEic, PiEEdEg g0t
(&) L
O
=

(pH7.0) H°C EC-V #lliE, EIS MIEZIT -7, g
[ERLEEBLE] AL TCOPEC =y F o7 L— ME72 200 [

- ENbi:0.45V
/Bl TH -7, K7 v ARITHIE L7 n-GaN @7k 100 F N 4.51%10 Fm>
1/C2-V tf’#'rﬁ;%‘—f F1g2 (:\ ﬂ%”— F{f?? (4ﬁ$ﬁﬂjﬂﬁ'ﬁ) %}—f F1g3 :I 1 |)/|,| Ll Kﬁl AN A AR
\ ‘ 45 -1 05 0 05 1
IZ7"7, PEC = F 7t 1/C2-V FeMEITNE A 7 2] Potential [V] vs. Ag/AgClI
27 b L, TOMEZ IR o7, - FHdhER Fig 2. 1/C2-V plots measured in the electrolyte on
"As-grown" and "ICP-RIE" samples with PEC
TIF.PEC = v F > 7T & V&8 SEI8C DALFR 23-90° etching.
WCED &, ETZERE LTI ERET DV — 7 it -100
PR LT, THE OFERIL, G PEC = v F0 712 ]
L0 Y — 2V E 72 % n-GaN RO B % 60 ’
8 . o oo . B
SR EHRBLTVS, 56, EREE V) 20V & gf e ™
| \ o S R ACPRIE S
ELTHE LT=DY, RFIINE Ve X TZFHIIZ LD | s EUCIE
~ ) R B 4o [ Asgrown e PEC5 'v.‘." N
IMLTRAOFEMRIERNEOND EEZDND, < * ICPRIE « PEC6 ¢ .
(B8] ABFIL, JSPS BRI JP23K26131 BLUNL 20 =~
. . . et
HREE THH T — L7 hu =7 2RI R * PEC4 ]
FZERR%E | F2 JPI009777 OEiE#Z T £ L=, £/, 00_1 1 10 100 1000 10* 10° 10°
SR ~ U T LS Y — S SRR (R Frequency [Hz]

LA 0 SRR £ L Fig 3. Bode phase plots measured in the
JPMXP1224HK0031)eLT BN DR - electrolyte on "As-grown" and "ICP-RIE"

samples with PEC etching.
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E{b%ﬁlﬁ%ﬁ:%f‘@%rmﬁ—
IUNDVARIAY MNSBT—F SO 2 OER &R

Fabrication and evaluation of enhancement-type insulated gate transistors
for nitride semiconductor integrated circuits
BREWMEERZE, FUVI—RYY—FHRE#?
OM2) <t BERL, (B)F BRL MDEHR @®F! o) #—2 FR RS MAA &
Toyohashi Univ. Technol. !, Aries Research Limited Company?,

°T. Akamatsu!, T. Mori?, S. Shikata?, M. Furukawa?, A. Wakahara?, H. Okada!
E-mail: Akamatsu.tatsuya.ob@tut.jp, okada@las.tut.ac.jp

EALW ERITE T E N DARR R/ T —F S REAOISHANYRF ST 5, AlGaN/GaN
AT RIS D 2 IRILEF H AQRDEG)Z W emE FRBEIE & T 0 ¥ 2 Z (HEMT)IHK
TP EA A v F U TIENT R L, ANVRE R O @R e e 72 &~ Ok A 2N i
HHNTND, S b, ZWEHEROERMBEIK N FEBLT UL
AT NAERONRYEINEE & 72 D, AlGaN/GaN HEMT (X AEAIC 10j
Ty va BTHLN, ERERREERT S E TR
X/F(E)ﬁ” HEMT [ZEETH D, ZOHEEIZBWNT, 77— M

S OBMELEESCE—MERETH Y . Bx I3ERELT28AT
I AlGaN JE 4 V7= E B HEMT IC7EH L=, Z ORE Tl

\ lon
10% N implanted

. Clover pattern
\

Sheet resistance (Q/0)

103 .
2DEG MEWB T 7oA —I v 7 a v ¥ MERIZSiA 4 &2 —stope-1 Ny g ]
AT Z & TESFERGIZER L, #ikk7 — MMIIESA 7 2 ZHIN 102

LTAT o R EICE 7% U 7 2 #MSE5 2 LT, B HEMT P ose amount )
ELTCOEENFFTE 5, AHFFETIL AIGaN JEDE X735 nm
LR BRBIEANT Si A AU AR L — MEHIOMEREZ R4 Fig.1 Si dose dependence of

WRAE L7-#%. E B HEMT % {E8L LR RAERE 2 374 L 7=, thin barrier AlGaN/GaN
112 %6 AlGaN & DJE X 23 5 nm @ AlGaN/GaN ~7 = 1 d isolation  5i0,/SiN

TOA F AR E v — MIFIOBMRZ L L 72 f R A=+, 7 1 / Source b

— R RE— B HNT Si A A EABEDORR S 3 >0REID ' i-AlGaN 8 nm

— MEFLERD -, A A EARED 10X105 em?2 F Tli v — MMEH

DR AR L 300 Q/ORREEIC /R » T, FDBRITITEARID T AIGaN 500 nm

%L Cy— MEFUTIARAME R 2R Lz, 202 &5 10X 10 cm2 i-GaN(C-doped) 400 nm

PLEDOA— I v 78 A~DA A FEARDRA T EEZHND, a2t
RIZAESRL U 7= B HEMT O#EM#IE % [X] 2 12777, AIGaN/GaN/Si Si Substrate

B BloA— v 7 a2 s MERIC S A A2 % 10 em2 AL, Fig.2 Sample Structure
7— MBI & LT SiO2/SIN fRZ HERE U 7=, HEREL ZMILER 2 fii L
%, A—3 v 7 B E LT TIAUTI, MEIEERIC Al 7 — kB 104 Voot v
75_’;32% L/?L:o 105
X 3IHER L7273, ZAD Ip-Ve FitE 27T, HIEREEND KL
A VBHIEL OV I DM ULIAD T N A A NEEDRRS S
Niz, ZOZ LD AlGaN & % - E Tk 7 — N HEMT e
DEERTER S loVo BT BT b o — MitenEnn 0TI

Io (A)
o

L B LT, 10—
HEEATFZE1T ISPS FHIFE (P23K03956)F5 L (Y, KB T3 JE i Vo)
ZeIRR D KR 1 7, Fig.3 Ip-Ve Characteristics
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AION ZREREEZRAWN=HKE7Z=—ILMR

p-GaN MOS REIZE X 58
Effects of Dehydrogenation Annealing Using AION Surface-Protection Layer
on p-GaN MOS interface

EXEEEU 2 O M) BFE wE, MDK —%', FFE EE'
RCIQE, Hokkaido Univ.?
°M. Takahashi?, Y. Jiao!, and M. Akazawa!
E-mail: takahashi.masanobu.sl@elms.hokudai.ac.jp

[1ZUHIZ] 2k A U 7 A(GaN)TkFT 2 T =—/Lid, @R/ U —F 3 ZfE8L F WV ZE O FlT &
2%, FlZIE Mg R—7 p i GaN (p-GaN) (Zxf9 2 MiAKET =—/ L1 700°CFEEELL E R EE TAT
o, REWEREOZEICOWTIFEL RO TR, v v VAT =—LVDOL5EE
IR, REOELNDBFE L, Z ORI S 72 Fmicu CEEGIHF N UELL &2 58 48 S & 5 wlRENE
WY Xv v 7T =—/VOEEITIE, RERERE A2 W 5202 Ko T MOS SRtk s 2
BT DHAREMEN D D, AMEIZIH W TIL, p-GaN 12495 AION % F HffH#IRE L L= likHET
=—/LH MOS A5 % 2 B OV TGRSR 2 i3 5,

[EBRH1E] MOVPE (EIZ X 0, n-GaN B SLEEWR I, SR pn #2620 Lz p-GaN =B & %
¥ VB (Na = 1x10Y cm?) D kR #1772, HF:H,0=1:1 (2 X » K ELFEZ1TV, AION F v v 7 &
Z RF AR ZIZE VR L, BFREWEAT 850°CIZBITHF v v 77 =—/v%& 30 517> 7-,80C
@D TMAH IZX D AION ZBrE L, BE HF B 21T 57214, ALD IZ XY ALOs ZHEfE L, &z
TR LT MOS #id & L7z, D=, PikET =—1 & LT80CICEITA2Fxy v/ LAT =
— NV EATO TR BAER L 72, S8R L7 MOS #i& 1ot LT, C-VIllEA 1kHz (2B W T T o7,

[RE 5 & #am] C-V IIE % Fig. 1127~"T, 800°C/5 53D ¥+ v 7 L AT =— /L& {T-=akklod C-V
BRI, A T 2K E L FoTE Y, MOS i & 5 WIS IE DB AMFIE L T
HZEHERLTWD, —J7, 850°CI30 437 AION ¥ ¥ v 77 =— L &7 > 7=ikBld C-V Bkl
Xy v T VAT =—)LiELD C-VEFEIC G L CTIEANA 7 AAI~KE LS U7 P LTWD, 21T,
AION Fv v 77 =— VX5, REICBIT 2 EEBMEBEMUELZZ EE2RLTWS, TOHE
L LT, RN D 5 HESHIH OIRVLEIZ & - THRE L7z R —07e ¥R OB LN, 850°CIC
BELZ T2 hnbbd . KIEICEBLZEEERS D, 5 —2dOREEME LT, FHEiT
BD R F—HRMEEMIZ L D EENRE 2 v, GaN D 4 FEO Bl R EiL 850°C THLH T 5 X
NI D EMESNTOBIZ &b, R —BIRMEEN A Z D K 5 22 BLICEE L T 5 AalhE
MRS 5, BHKREO > H RFP—M7RRinE LT, EH2EH (W) &PV A (Ga) M5
2 HAVAH[2]75, 800°CIZLLiR LT 850 C CA bR dH -7 =
Einn, HiREOFR IR b~ A 7 L—va =)L

DR VN[O, AR EEZ B, cap anneaiing at 850°C
for 30 min using AION

(BEE] ARWFZEIESCHRN RS U —= 17 ~ha ol
=7 ZANH AL AR ER % ) 3 IPI009777 DL
L OBRMFE IP24K22934, JP23K26131 DiEBh A= IT % L
72 MOVPE A THV 7=, 8 [ o ARS8 T 0 B 4 AR 1K
RGN - L ET,

[1] S. Limpijumnong and C. G. Van de Walle, Phys. Rev. 69, . Cap'elss a"”ela””g at I8°°°C f‘f’ Smin
035207 (2004). 45 10 5 0 5 10

. VIV]
[2] J. L. Lyons, C. G. Van de Walle, npj Comput. Mater. 3, 12
Fig.1 C-V characteristics of fabricated MOS

(2017). samples.

C [Flcm?]
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WA T AT =Z—)LikIZ & % GaN D T 5 X< RS FE X e D 25 Bh 54 (3)

Characterization of plasma-induced defects in GaN by the reverse bias annealing (3)

#MIIASD OM2) Eth MF, MDEkEME K, H BE
Tokyo Metropolitan Univ., °Kazuki Tanaka, Manato Fujitsuna, Seiji Nakamura

E-mail: tanaka-kazuki2@ed.tmu.ac.jp

[IZzC®iz]

FaIZINETIZ, EVAT T AT > TEASINT GaN FOKRMEIZK LT, WA T
AT ==L (RBA) %17\, -V BELO C-V JIEIT X D RMEZEEZ25H L7 fE RISV Tl L
7=, ASENE, Wi T AT =— V%8 %& 57T GaN T D 7T X~ BRETFHE RGOV T, ROHERT
WBEESE (DLTS) EIC X VM L7 iR 2 MET 5.

[5EB714]

FEBRIZIE, MOVPEIEIZ L » CH 7 7 A4 THWREICHE LT GaN V= ZH L. 77 X~
FRET ORI GaN FHICA— 2 v 7 BB A AL L, B DU TU/auy GaN 12 CCP 5 L OVICP
WEEEANWTT T A~ 21T7o7-. AL LTIE~V UL (He), 703 (Ar), 7 V7 b
(Kr) W, Z20tk, va vy N —EBWEEAETDHI L TT 7 ABEFHERMPEA SN
Tevay b —F A4 — REERL, B8 EZHME L2, £72, RBA EBRIE, 70CH5 130°C
OFEFHTHIEL L, [RIRFZ T /3A RZERIE LIWioNg 7 A &HIIN L TiT - 7=, —i%A9IZ, GaN @ DLTS
HIEICBWTIE, TRWEN 23T 572912 100°CLL EOBRIERE WSS, LNLARRD,
INETOFHRA DR END, 70°CLL EDOIRE TOMEL L Hi A 7 AEIINT L - TR AR 72
EMEATDHZ Lo TWA., DD, REBRTIE, WERZERIEEMINS 50CLLTET
DIRFEHPH T DLTS MlIE 21T~ 7=

(EXTTRES)
112, Ar 79 A~ HEREL L O Ar 75 X~ BE%IZ RBA 517 - 7-30E 5 5 @ DLTS

WERERZ T, O, 77 A~ RO R L IR () I TRT. DLTSESIZE
WTE—7 & U THERFTREZR AT A~C OE1Z ) 7=, BARMIZ I, A 13 120[K]F3UT, B 1% 150[K]

fHiE, C 1% 220[K]ffic & L7z, 7238,

300[K]LL Lo fEIKICIE R v — 27 3 5 0.05 —

M, A E ORI ERFD ST ST : B — woplasma

B, HEHL L. E—7 AL, 78 F 004 A RBA
WEIGEOEH D, 77 AvKkEHE 5}

WIZH L THENTWD, TDD, £ 0.031 i
nGaN OfERRBIECEAS R 5 o f
LREBAECICERLEbOTHEE 2 | ¢
Exbhs. £, E=7 BBIOC  E50L A /
X, 77 A~ &S LI Z LTk - TH Q i

RTVWSD 2 Lhh, 75 A~ IHFHEXR o . . )

BB LTV B EEZ BRB. 3BT, 100 200 300
RBA ZLERIZ XV, ©—2 B3 L, Temperature[K]

C Il TWAZ LR TX A, , .
RBA I o CRIGOINEREEL [ L 2L oo I e SO sty ok
TNLHREMREZ HND. p posure.

FERRCOWTIIE ARRT 2.
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o) LKA LT=p & InGaN O HIIREE FtH i1t

Photon Enhanced Thermionic Emission Characteristics of p-type InGaN Surface
Deposited with Cesium
BART !, (BRZ BIRAKtE 42— OHK AAB, AR B8 5@ AL %5 AR
Shizuoka Univ. !, Corporate Research & Development Center, Toshiba Corp. 2
°Jotaro Tashiro!, Shigeya Kimura?, Hisao Miyazaki?, Akihisa Ogino'
E-mail: tashiro.jotaro.20@shizuoka.ac.jp

[[FCHIZ] M-VIEFEIATH D InGarxN 1F, Infplilb x #8252 & T, N F¥y v TE%
0.7~3.4 eV I[ZHHEETE ., KGHEART FADIFEALEE D AN—TE 5, M2 T, InkGarxN [FEW
WRIUREE 2750 Z b, KEBEFIAZIZ LD E T2 EAT A AnRHIfEcE 5, 1 A%
T, p M InGaN IZEI 7 A(Cs)x 784 L, FEFITERNE L <ITADEFHFJI(NEA; Negative
ElectronAfﬁmty)ka“é Z & T, 100~800 COIREIKIZIIT DI IRE T EZEBRTH L &b
[ B E 2 42 2 & T, p 8 InGaN £ HICI T 5 Cs OWFEIREE A M - *ﬁaﬁb
7o if_ R—=7IREDZ & 72 % p M InGaN OFETFHUHFrEZ b U, SHREVE T i
% Mg F—7IREDREIZ OV TR LT,

[EERAE] &% p & InGaN & T 5 & @E(M T I v X ZHZEE 105Pa 5 DT ¥ N—HIZ
B LT, CsWERFDOT I » ZREA 100 ‘CE721% 300 CITEEE L, Cs 2 (Cs H ADIE Pes
=1.0X10°Pa T 10 77fH) &¥ 7=, ZD%. Cs gz fEib L, = v X Te 2 100 T 5 800 °C
FT 10 C/min THEAL 26, = v X REIZHMA LED St M L7z & & OB ER Jeere &
JERURE L oD & = O DT Jr 2 lE LTz,

(R EEE] InoisGaossN (Mg : 9X10%em?)= I v X OIREZ 100 CH L <X 300 CITARFFL T
Cs WG SHET%, Te AR ST & 2D e B LN I ORERERZH 112777, 300 CTCs
W& L7z InGaN @ Jpere 1d. 100 ‘CTCs WE LT XD 12 TH 72, IOV TH, 300 C
T Cs W LIzmcBWCEFH AL,

BLERZENZ &2, Te 2k % Jr OEINER dh/dTe 1073 e e
MIE B LIAD IR, Cs WARIEIC L D — N — Jre
N 5 = g 107 Heating rare : 10°C/min ==Jr
T Te =350, 460 CTH Y . Jr DI KL Te= s 300°C
= -5
540 CTHBNT, ZOZ &b, Tp =350 C& S 107 e
g -
460 CHITIC Jr HIMNC TR 53 2 RIS ZE 7R Cs £10°% S 1 :
WA HD Y | Te =540CIcR % & Cs OBER G 0l 7 1
. = / { i °
WA S LRSS, $io, csimEIcHEY E o, 0 T
N - L7 5
BETERN O RIL, Cs DPmBRIc ks 810 SN
o = - 9 B
%o 300 CT Cs W L7z InGaN FE[H D JpetE 10100 200 300 400 500 600 700 800
BLO 2100 CTYA LIZEE LD mODIE, Emitter Temperature 75 [C]

Cs W& A FAEET R L F—DRW Cs AT . .
Fig.1. Photon enhanced thermionic and thermionic
HESNDZ R, FIRFFD Cs B HFEOIKT  emission current of InGaN surface with Cs deposition.
AN 315 RV AW SR Y oY g N
SE3CH : [1] Pingan Wang et al. , Energies 16(8), 3483 (2023).
[2] H. D. Andrade et. al., ACS Appl. Mater. Interfaces 12, 26534 (2020).
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REEMEGEEIC & 5804 L > FH#i& GaN JBS &4 4 —
= R

Two-dimensional characterization of micro-trench-structure GaN JBS Diode by

scanning internal photoemission microscopy

BHKREL ', EBK? OFH shi ', & &M

AH ®B% =k R&> &R #RX'

Univ. of Fukui!, Hosei Univ.3, Haruto Yoshimura?!, Hiroki Imabayashi?,

Hiroshi Ohta?, Tomoyoshi Mishima? and Kenji Shiojima®

E-mail: ima-ba@u-fukui.ac.jp

[IZU®ic]GaN R LYy 7 a0 )T
Tay FEF—UBS)X A A— Nk pn#EEX A A
— RPND)E v ay hxF—NYUT XA A — R
(SBD)Z A GO T-ETH Y, NEH MO
U BEALCH IR U — 7 B O AR S
NTWA. Y g, 100 um KD~ 7 172 PND
& SBD THEmk &7z IBS HEE ot L, Fimid
WO IESIPMY? & -V T 2 RotaFli 217 -
7=. 94[ENL, SBD #DOE L F A4 7 T X
%, M B L T IBS & A A — Riox L3E
BRaiTo72.

[52B%] Fig. 112, fEHL7-IBS XA A4 — KD
AEHEE A9, B AL GaN FAk bic, MOVPE
#ETn-GaN (Si:1x10%cm?®, EX5um), B
X Op*-GaN (Mg : 2x10%° cm®, JE& 20 nm)
JEZRE L, EHRIZHZH T 850 °CIZT 304y
M7 =— NV EAT S 112 A THEE A TR LTz
WIZ, A VHEEOTEE~ 2 pm 3 X (ZHE 1 um O
MU THEER, Z2EY CTRICRIA vy T
YT TR L. £D%, HAE 100 um O Pd 2
3 v F X —EM(E S 200 nm), EH#EIZTi (B
50 nm) /Al (& X 200 nm)A4— 3 v 7 Eiia E

p*-GaN

(Mg =2.0 x 10%° cm™) (a)

(t=20nm)
Ti/Al field plate
electrode

Pd electrode
(t=200 nm)

n-GaN (t =5 pm)
(Si=1.0 x 10" cm?)
n-GaN (t=2 pm)

(Si=2.0 x 108 cm?)

(t=200nm)

Al/Ti electrode

(t = 200/50 nm)
n-GaN sub.

0

[1um]

7777
Fig. 1 Structure of the GaN JBS Fig. 2 SIPM (a) Y map and (b) line profile of the GaN JBS Diode
diode. using a blue laser.

B — LZRAFIEIC X HERE L 72, SIPM JIlE T,
F(A = 447.3 nm) D L—H Z A 7> 5 FR
L, HERCEETFIEEY) : A7+ 77
v J AT OFER)ERE Lz L—F 2R
mIZEN L, EMEmNEEETHZETY D2
Rt & 157,

[FEF L 5%2] SIPM Y #(Fig. 2 ()21, UV~

TARD G — SR A BT, A-BHDZ

A 7ma 77 A (Fig.2 (b)) LV, EME@AN DG
FREIE N TREEEFR T 3um TH Y .SBD
EROAE BB 13 PND #BIZ 0 1.3 5K & W Ml
o LT, AIEIRE Lz~ 27 17z IBS fi&E T
1E 5 DK 100 £ NTIT RIS, JE LR
Doy FERE( ~ 2 pm) & [FIFREE ORI E D iR &
FHECEBDZ L E/RLT.

(235 3Ciik]
1) K. Hayashi, et al., 2017 IEEE IMFEDK, 50 (2017).
2) K. Shiojima, ECS Trans. 104, 69 (2021).
3) Ahk fh, FE85IEINS BRI N

19a-C41-2 (2024).

HBRE  ARAFIEO—ERIT B AR BB (5
HEHIFZE(C) 24K07558 ) D Bhk & %% 1) 7.

(b)
23
5.5x10 ax10? s
350102 | 3 pum
——
ax10% F i
4.7 <1028
. =2.5x10% |
[

I axi0®f
&
3854023 >1.5x107 |
0 X
1x10” F

sx10™ b

3.0x1023 0

HIN P U S
. 0 20 40 60 80 100 120 140
arb. unit
200 [

¥ [pm]
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FEFEMALEERIZEL S Au/Ni/n Bp-Ga0; > 3 v b F—Efhd
BEMTICH 1S L e ED = RITF
Two-dimensional characterization for degradation resistance of Au/Ni/n-B-Ga.O3 Schottky
contacts under applying voltage by scanning internal photoemission microscopy
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% Fig. 2 (TR 7. IR L —WIZ X 5 EMiEN O
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1) K. Sasaki, APEX, 17, 090101 (2024).
2) K. Shiojima, ECS Trans. 104, 69 (2021).
3) K. Shiojima, et al., JJAP, 60, 108003 (2021)
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Fig. 1. SIPM Y maps of the entire 400-um-¢
electrodes after voltage application for (a) 0.5 h and
(b) 163 h.
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Fig. 2. Time dependence of average Y and q¢s
values under voltage application of -126 V.
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Dependence of electrical characteristics for p-Ga.0s (010) fin devices on channel width
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77 A<M MBE IEIC LV | kM B-Ga:0s(010) 54K 112 Si
R—7" B-Ga:0sJ % 400 nm Al L7, T ¥ RV SN D 6 DR
BEVENH D75, Ni v A 7 (50 nm)Z HEfE L, CF./O. %7 A RIE IZ &
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YT =TIRIE (HSOs : Ho0,=3 : 1) TrER, VY —ABEME K
LA VEEMIZ TiAU (20 nm/20 nm)ZHEFRE L, HEFHK T T L0 Il
X10* Pa Db & 530CT L HMET S Z L2k v, EMoOA4 kr Figure 10 Laser
17572, Si =7 B-Ga:OsJH D EENH) K — e 2 A B-7/ =l E1c microscope  image  of
LV RBEL-T-EZA, 52x10em2 Th - 7=, Gay0s fin structure.
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Figure 2: 14-V of Ga,0s fin devices. Figure 3: J¢-V of Ga,Os fin devices.
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Impact of oxygen partial pressure on defects properties in sputtered vertical
NiOx/p-Gaz203 heterojunction diodes

Tsukuba Univ.!  Sorbonne Paris Nord Univ.2  °®9Yun Jial, Yui Sasakit, Ryo Morita!, Kota

Nakano?, Aboulaye Traoré?, Hironori Okumura?, Takeaki Sakurai*
E-mail: s2236001@u.tsukuba.ac.jp

B-Ga»03 is a promising material for high-power and high-voltage devices due to its wide bandgap (4.8
eV), high critical electric field (~8 MV/cm), and the availability of high-quality, large-diameter substrates.
Despite these advantages, the lack of reliable p-type doping remains a key challenge, limiting the
development of bipolar devices such as p-n diodes and junction barrier Schottky (JBS) diodes. To address
this issue, heterojunction devices using other p-type oxide semiconductors, including SnO, Cu20 and NiO
have been proposed. Among them, NiO/B-Ga»Oz heterojunction diodes (HJDs) have shown enhanced
electrical performance, including higher breakdown voltage and lower leakage current, making them
attractive for high-power applications [1].

In this study, NiO,/B-Ga,0Os HIDs were fabricated by sputtering NiOy using a metallic Ni target, which
is more cost-effective than a ceramic NiO target. Sputtering was chosen due to its versatility, enabling
precise control over film properties by adjusting deposition parameters such as oxygen partial pressure.
NiOy layers were deposited at various oxygen partial pressures (20%, 30%, 40%, and 50%) to study the
influence of oxygen content on the defect properties of the heterojunction. Forward current-voltage (J-V)
measurements were conducted for both Schottky barrier diodes (SBDs) and p-n heterojunction diodes. The
results showed that the turn-on voltage (Von) of p-n diodes was slightly higher than that of SBDs due to the
presence of the NiOx layer. Interestingly, at 50% oxygen partial pressure, Von decreased slightly, which may
indicate the activation of other transport mechanisms, such as trap-assisted tunneling [2]. Further
investigations are underway to explore the influence of oxygen partial pressure on defect properties and its
role in transport mechanisms in HJDs, utilizing deep-level transient spectroscopy (DLTS) for detailed
defect analysis.
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Current density (Alcm?)

Current density (Alcm?)
o
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Figure 1. (a) Cross-sectional schematic of the vertical NiOy/B-Ga,03 HID. (b) Forward J-V characteristics
of HJDs with different NiOy layers deposited at different oxygen partial pressure.
References:
[1] Zhang, Jincheng, et al. Nature Communications 13.1 (2022): 3900.

[2] Gong, Hehe, et al. IEEE Transactions on Power Electronics 36.11 (2021): 12213-12217.
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HE-HAXPES IZ & % Metal/SiC R UERZIE/SiC RE D IEBIREFIREIH
Non-Destructive Electronic State Analysis of Metal/SiC and Gate Dielectric/SiC
Interfaces Using HE-HAXPES with Excitation X-Ray Energy Up to 30 keV
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SIC [ZREK, EiMME, SIREESEOBNTZFMEE RO/ T —F 3 AN FEBL AR FHN D Si
Wb B A O — o b UCHER SHBEICEALLEEAL TN D, TN, AR FEIC T,
BBEHO N TAERRIEE &R R OB IRELZERET 2 FIEETHY . BAIXIHE TITHERBO
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DR ZHES L TRHMEZAT ) r— AN H 272 8, BIZPHE L7V EEZ 5 L35 2 EREE LW
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Tl JB B RREE & B RSN 38 1T DAL RE AR BB IR BB DRI RS RISV TR 5,
Fig.1 {Z Ni(50 nm)/4H-SiC-sub. O BMLELFH %212 351F % Si 1s O HAXPES A7 bV & 7R, EVLEE
# (annealed) I b T X #i /L —10, 20, 30 keV, ZVULPRRI(as-deposited)iE 30 keV DfEFRZ 7~ LT
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Mz (Ni2ps®° 0 1s A7 FAND B AROFESIREBOFEN RSN TND), £o, B
A% D SIC ERH kO B — 27 Z k45 &, BVLEIC L - T — 7 LB S G =1 /L —{fll~
D7 M HHAAHER S Lz, 2L SIC

PEKNTORT v L OZE(LERE L _Fsits™ T TSN s
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T. Nishihara, Rev. Sci. Instrum, 94,115113 Fig. 1. Si 1s spectra of 50 nm Ni film/4H-SiC
(2023) substrate with and without anneal treatment.
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Molecular Dynamics Study of the Clustering tendencies of C atoms in Amorphous SiO2
with different O and N-containing conditions.
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DEERIRT O E T BHESEE s WD, JRFH%, Siz060-:Cr & & (3=5=3,0=x=30
DOHFPATs & x ZZAL SR ERE L, AV NI 2 FIEIZEID TENLT 7 AEEEER LT
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Fig. 2 Dependence of (a) number of bonds per a C atom and (b) proportion of atoms
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Study of Annealing Effects on SiO2 Films Formed by Atomic-Species-Enhanced
Chemical Vapor Deposition
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