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15a-K401-1 B72EGAYELAET LIRS BETEE (2025 RRENAS BRF 2/ S2&FVT(Y)

RNy ZEIZEK D AlIGaN/GaN HEMT ~ D
fER n*-GaN(d-GaN)A— 2 v 7 av &4 MR 7 A& X DRE
Investigation on sputtering degenerate n*-GaN (d-GaN) ohmic contacts
for AlGaN/GaN HEMTs
REKPEERMPARA CREHM, LT, BRE*
Institute of Industrial Science, The University of Tokyo
oKaito Fujisawa, Kohei Ueno, Hiroshi Fujioka
E-mail: kfujisaw@iis.u-tokyo.ac.jp

[%FE] GaN REEFBEE LT P 2% (HEMT) X, RE 78 ARAL v F U IF /R, 2 &
LTS FAESATWD, ik EoEEZRFREIL, AlGaN/GaN ~7 a f§i&EH o 2DEG & {KHKHTH»
OEEEOEmNA—I v 7 a7  EFERTLHIETHD, ITHETIE, Y—RA - FLA Ul
~OFEEN GaN A —I v 7 a2 7 FPRASRH SN TND, BAxDITNV—7TiE, TO KX
37 nT GaN FHRETFIEL LT ARIR T 9 A~ a0t A Th B/ UL A Ao X U o 7 HFE (PSD)
BEICER LR EZED TS, ZHETIZ SI0 ¥ 27 AN R U RIFRREIC L Y ~3%x1020
cm OEWEFIRE Z S OEREHEIE GaN(degenerate GaN: d-GaN)% Y — & « R LA U FEIBIIAL
ERNICERTE A EERELTEE, [IILMLAERSL, ICP =y F U X VEHLE
2DEG fHIE# & d-GaN & O Fif O 7 v & 22 OWNTHSITHE STV, K E T,
AlGaN/GaN HEMT (Zxt9° % d-GaN fikEA4— v 7RI OV T, RIA4 =y F 2 7% d-GaN
R E RS IZOW TR 2TV, BIPieA— v 7 a v ¥ 7 FE2FEBLEOT, ZOEH
WZDOWTHET 5,

[E=BF ] Si(11D)EEWR EIR S 7=H D AIGaN HEMT 7 T N Z%f L, Ni/SiOy ~ A 7 % i
L. TDOHICP RTIA Ty F U 7I2L D AlGaN /N U 7 &2 FRE Lz, KRIZ, BRALERIZ K Y Ni~ A
7 %BREL, PSDIEIZ LY d-GaN =B R U [ARFRE 21T - 7=, (K 1) D% HF KKK T SiOs
EEZAEE GaN 2 U 7 MAT LT, RZICEFEEZ EB ZA&ICL Y A — v 7 &M E LT Ti/Au,
P — NEM L LT Ni/Au Z2HEfE L 7=,

[RRLEBLE] HliR a7 7 FoEMEEHUL, X 1ITRT X D12 n'-GaN & Ti/Au EARFLH O
PEARHCHT (R1). d-GaN DT (Rz). d-GaN & 2DEG Ot (Rs) @ 3 FEIC YT b D,
2 FE¥ED TLM X% — %W T, Ri=0.016 @'mm, Re=R:i+R:+R:=0.072Q-mm & & L7,
R: 1% d-GaN D> — FEHIZ H L12 0.008 Qmm EFFE L7, ZH DR ENS n-GaN &
2DEG & O#EMHEHTIE Rs = 0.048 Qmm OEAE 54172, Ry, R2, R3 27T AlGaN/GaN HEMT &
L CTIEBS TIRWEMIKILTH D . Ay ZIEICX VK LTz d-GaN FikE = % 7 Mg,
AlGaN/GaN ~7 v {iE O LICEL TH D Z E X o7z, Y HIE d-GaN FHREa > ¥ 7
DT NA ARNER X OT S, ZADIRERIFIEIC OV THET 5,

4 T - .
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Fig 1. Schematic of TLM patterns on GaN . .S.pace (“m) - . . o
HEMT structure and the overall contact Fig 2. TLM fitting for determining the contact Fig 3. TLM fitting for determining the contact
resistance Rc with three components of Ry, rGeasﬁtggﬁ?agsthe aN HEMT with regrown d- resistance between d-GaN and ohmic metal electrode.

Rz and R3

[FHEE)AHTZE D —HBIE JIST ALCA-Next JPMJAN23E3 ., BHF 2 (JP24H00310) . BAfFE (JP23K26557)
FHEOPKESZ T TfThbh=bDTH D,
3CHER [1] R. Maeda et al., Applied Physics Express 17, 011006 (2024).
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n*t Al-rich AIGaN A —=2w oA 30 V&EFT S
RAIYABATILFF o RIL Al-richAlGaN F/ DA XY SV R A DRAR

Development of sputtering Al-rich AlGaN multi-channel nanowire transistor
with n**Al-rich AIGaN ohmic contacts

REXFEESMZRAR /MREL, LEHT, difEF
Institute of Industrial Science, The University of Tokyo
°Takao Kozaka, Kohei Ueno, Hiroshi Fujioka
E-mail: kozaka@iis.u-tokyo.ac.jp

LL=N==R

i 5t] Ultra-wide band-gap (UWBG)-E(KD Al-rich AlGaN (/&5 WHEEIHEE R 2 FFoZ L 6
KA AT —F o84 2028 R E L CHIfF I T 3[1], £ 72, AlGaN/GaN H#id & [FIRkIC
AIN/AIGaN O~7 v FICFHER I N2 RE B HrEfg o 2 XItE T 7 A 2DEG) * % &t 3 5%
TENTE, WHEBEBLEL A VENO L —FF 72 WETLZENTES2], LA L, Alrich
AlGaN OEEMNIZIEFIC/NS Wizo, BRIFAaA— Iy 7EMEKT 2 2 L IZREECH D |
Al-rich AlGaN Z G L72F 2 A Y F T Vv PR 2 2L L -WEMITE 7 v, KifETIZ. 7
¥ A NVED AL 70%% i 2 5 AIN/AIGaN = L F F ¥ A ARGEICHT L, 2L R 208y 2 HERE
(PSD)i£ % F\ > T n™*Al-rich AIGaN S i T X F v vy VRS ¢ 52 ©, Rt —1y
IHEEERRT <A FF ¥ 2L AlrichAlGaN F / VA Y + T VPR 22 EH L -0 THET 3,
[FEE&H#] Fig. 1(@)ic/ERLL 72~ F F % AL Al-rich AlGaN ./ 74 ¥ b 7 v ¥ 2 2 DfEAX
%9 AIN/Alg7GagsN ~ v F F ¥ 3 AHi&x, +c-AlN/sapphire 7 ¥ 7L — + _EIC PSD %% H
WwTlab—L v MNIHEREEXER, V- FLAfvoFr—3Ivravyixr i, Si0, =
/4 %FHV‘VC‘LK/\ EE*RE’J&L u%"‘ ﬁ;i)) 1X10%/cm? *35}5;@ A107Gao3N}:'%1&nElEl@zJ§é "i’ffﬁ?{i\
Al HEE x % 70%72> 5 0% CHRAIZAERI L 72 n"" ALGai N J&. BEFHED 3X10%cm® F2E D
n"GaN & Z @i IC A SR &, IR IC EB 2874 T Ti/AUTi/Au ZHERG L 7=,
[#55 & &%X] Fig. 1(b)IC/R T, AIN/Alg7GagsN X 7V F ¥ A, &A—3Ivr7av i bo
n*tAlp7GaosN/n™ AlkGa;xN Ee,ﬂi'f"n EIElj’cL"I X ¥ /’V/l/fﬂzﬁé '&7_7‘/\ A X@ﬁ*ﬁ'%v VI
g3, Fv2LED AV nAlg7GaosN & n™"GaN D v’ — 7 D372 ICHER T Z 5,
¥ 72, Fig. 1(c)IC/R T ALFHAKDS 70%D F ¥ A ikt LT, n** Alg7GagsN 2~ 2 7 + & n™* GaN =2
v & 7+ @ Transfer length method (TLM) X% — V21T 5 LVHIE % KT % & n* Alg7GagsN
VR PMCOWTDARRIFARA— I v 78R I N, £7-. n"Aly,GaosN & 2DEG [ D
BEEMIEPTIZ 9 Omm & 720, n"GaN 2 v X 7 b+ L L CTAERE/NE L, Fy2LED Al
23 70%% K8 %2 5 AIN/AIGaN &~ D ikt oMmEE e L TRDBEWEE Ko7, LEX D,
PSD i£IC X % n™Alrich AlGaN EMfE MO T v 2 F o vy VEICX > TCRIF A —I vy 7 a v X
JIBEHLAEZ RIS, YHOFKEKTIZ, vV FF v+ Alxich AlGaN /74 ¥+ 5
VY RAZDERFFHEICOWTH I TIRET S,

(a) (b) (c)
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Fig. 1 (a) 3D schematic and cross-sectional schematic of AIN/Alo.7Gao.3N multi-channel nanowire transistor with n"™*Al-

rich AlGaN contact. (b) The reciprocal space mapping near 1015 diffractions of AIN/Alo.7GaosN and the nanowire transistor
with n**AlxGaixN contact. (¢) Two terminal /—F characteristics using TLM patterns of the AIN/Alo.7GaosN 2-channel
structure with n"*Alo.7GaosN contact and n"*GaN contact.

(FEF] AWF%E @ —F I JST ALCA-Next JPMJAN23E3. FHifF 2 (JP24H00310) . RFifF 2

(JP23K26557) DB %2 Z T TfThbhizbDTH %,

[ 3CHk] [1]1 A. G. Baca et al., J. Vac. Sci. Technol. A 38, 020803 (2020). [2] Y. Zhang ef al., Nat.
Electron. 5, 723 (2022).
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15a-K401-3

THz-TDSE 2 & % Mg 4 A > iF A L 1= GaN BiifE R D ER 1 (V)
Evaluation of Electrical Properties of Mg Ion-implanted GaN Single Crystals using THz-TDSE (V)
MEEK!, BRILIDav: X070 /k08—= M)E TT!, °BHH# BE '
AR WMEL AL KELRK &F!

Ritsumeikan Univ.!, Nippo precision Co., Ltd? Ion Technology Center Co., Ltd.3
D. Wang!, OT. Fujii'2, T. Iwamoto?, A. Suyama?, and T. Araki'

E-mail: tafujii@fc.ritsumei.ac.jp

Hx X, GaN ~D Mg A A U HEAZIC AIN REFEZ TR L TIEM LT =— L2 2720 p AliE
B OFEBRT HHMOMNIZ DS L TWD, 20 Mg A A EANEOBEREENEIC THz B 6E
W53yt= Y 7 A F U — (THz Time-Domain Spectroscopic Ellipsometry: THz-TDSE) i % Hfi5
L C\%, THz-TDSE IZ3EEEfil - IEMIRNOZEIEO X v U 7IRE, B, HERONED AIHE
ThHoH[], EDOD AN REREZFHEET 2 Z LA A FEABOEBEKFFERENFEETH Y |
S ORIV T TIEMAL T = — VA2 Z L S TEXFHELZIET 5 Z LR ARETH D,

Fex T2 E TIT, THz-TDSE % VT AIN PRl A KIS 5 Z & 72 < Mg A A IEANJEOE
SRR K ONEMAESRORENFTRETH D Z & 2l L72[2,3]. A CTlE Mg R 1X107cm'!
TEX3000m DRy 7 AT a7 7 A NERDHA LT AENEEIEK LTV 7 V% THz-TDSE (2 K&
DRE LTz, MEATIZIE TSR TET V% AW A A4 EAJE % 300nm O3 — 2 FE O B IR & K E
L7, fGoivicA U EANEOESFHEOM R E FRO FBIRT, EHEERITIERDHE & xf
I L= BN ICB L i e - Tz,

AN, ZOEBEOFRRKE LT 300nm OFEAEO FEIZ Mg IBEE(LENFET 5 2 & A2

LTWLD TRV LB 2, ZOREZE(ED THZ-TDSE OfiftT ~5- Mg # > 3% AJB

2 BWBIONTRHMET 12, MATIZE | RTEFAND, A
DO T T ICEBERBEEOFELZREL T 2 OET VEHW, 72

2L, fTOMEE EZ OBRIRERIIY B EETH D LEL T GaN [ ST E4R

%, EBRAGEEOEEF A 0.128Scm! THE X % 300nm & L7854 OfENT

ERE FEO FBIORT, BBEERCEOME LFVMEE o7, ZhiC Wm@-

FVEANBO TFTEICHFIET DIRELE VB A2 ZETIVNEOHDH Z LBy BRnBE

nolz, BEXAGEEOBYEEICEL T VEMRBRHNSLETH D, GallzEseieie vl
XBICAENITR Y 7 A7 7 7 A L TA F U AL 225k X W74 GaNE 54T

70 (1X10Y7, 1X108, 1X10%m3) @ THz-TDSE (2 X % RIE s H 1
SNTH HbETHRET S,

%] 2

* ERICHEOAEIZ LD Mg A A L TEANE O SRR
BXnEE TR (cm) E LR (%) BE)E(em2V's!)  FAJEE (nm)

L (K1) 1.5%X10" 1.5 47 302
Hv (X2) 1.1X10" 1.1 16 300
23 Sk

[1] BHhEE RERAT— L7 ba =7 ZOFE L AN | pp.127-138 (2022 4 S&T HifR)
[2] Wang et al., 24th International Conference on lon Implantation Technology, O13 (2024 in Toyama)

[3IRAM, 55 85 [mls MBS KTk IE S 19p-C42-5
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2MVicm OFEWVERBIRBRE2HT S
AIN iR ES a2 — FEIJLT 4 v 5 AIN/GaN/AIN HEMT D# UEHRIER
Reduction of On-resistance in Pseudomorphic AIN/GaN/AIN HEMT on AIN Substrate
with Critical Electric Field of 2 MV/cm

MBAERE T, B RBRL 2 4K IMaSS® OF ke ', FIEG % ILE |, HiF$® M= 2% ARF 23 XHFE 2

!Asahi Kasei Corp., 2Nagoya Univ., *IMaSS, OTaeGi Lee?, Akira Yoshikawa®®, Sho Sugiyama?,
Manabu Arai®, Yuji Ando?2, Jun Suda??, and Hiroshi Amano??

E-mail: lee.tb@om.asahi-kasei.co.jp

[HE) TE, U —F S ZSHRE T~ 7O dH ki T, GaN HEMT @ @&t E( L3
EENTND.60eVDOUA RN REY v 726325 AINZIEHT 5 Z &%, |t (bd FEH 4
LI TTEO—>TH D, HE3kD AlGaN/GaN HEMT DiffaixaliEE i A3 1.0 MV/ecm L R T
& % DIT%E L, M. Wolf & 1% AIN Z4%_F AIN buffer 2 % Z & T 1.3 MV/em @ AlGaN/GaN HEMT
ZHEBLLTWAM A Hickman 51X MBEJEIZE D v a— REL T 4 v/ (ab—L Yy NRESE
7= AIN/GaN/AIN HEMT (23 W TR K 2.0 MViem Z iR L7-@, Z i E TR T BERICENL-
MOVPE 7512 & W AIN/GaN/AIN HEMT % EHL L, &K 2.2 MVicm OFEWHEEZ H D2 & 2 FEFEL
T & 721331 ARFZe Tl AIN/GaN/AIN HEMT @ 4 » HREURIRIC 5% 2h L 7= D T4 5.

[3=BR] Hifkdh AIN Jofk Bz, X1 @)Icrd v =— KELT ¢ v 27 AIN/GaN/AIN J& % MOVPE i4
IR0 B L7z, TR DRSO 7 = /N (#1, Rsh=2368 Q/sq) & ﬁiﬂ%%fﬁ#%aﬁz% L7 =/ \(#2,
585 Q/sq)Z HEL, 74—/ R7L— DRV HEMT Z/ER L7-. Y —R « Rl A EMIT AIN
N T@xaxyF o7 Lictg VIAINIIAU 27538 LIERL LT, 77— MEMRIZIE Ni/Au Z2 vz,

[RER] B EZX 1 (OITRT. ZHETHE L TE# ORI & B #2 Tl — MMEHT

DARIFEN FAZ 0 Ron DAXT & Imax DK DIBUH S 4172, #2 OFeMEA BT RonA 13 6.4%x10° Qcm?

Tholz. MFBIEELE Vep 7 — b KU A R Lep THI- 7o MaRMEEER Ec 2K 1 (o)l

AT HLITERCK 2.2 MVIemBL #2 135 K 2.0 MVIem TH Y EH 5 b EWIHEZ /R Lz, DL EORER

THAZR T A ARG DY TN TR LR TH Y, AIN FEH K% O AIN/GaN/AIN D &y

RT UV NETRTHEDTHD. 5H%T NA AMEED TRICE Y B 5 FESEER SN D.

0.6 4.0
(@) _ (b) G
E 05} Le=2um e 5 20 Vgs=-10V
- Les=3um #2 (585 Q/sq) oy _E 30
Pseudomorphic 2 ol Lep=3um oS
GaN Channel (13 nm) [N Wogt #1051
G ov 3 #w @
5 0.3 i 20F-—@————g———==——o =]
s e o ©
c =
o 1V © 15 L ]
= (]
E 0.2 i ® ,
1061 5 10p==—r=————0 = ]
£ o4 eS8 salov 8 T
o — G 0.5F AIGaN/GaN -
_—siiiies e simnieiuine ov HEMTs
0-0p 2 r} 6 8 10 00—= 4 6 8 10 12
ee Drain-Sourse Voltage, Vps (V) Gate-Drain Length, Lgp (um)

Figure 1. (a) Epitaxial layer, (b) output characteristics and (c) off-state breakdown of the HEMTs.

[1] M. Wolf et al., IEEE Electron Device Lett. 45, 1048 (2024).

[2] A. Hickman et al., IEEE Electron Device Lett. 40, 1293 (2019).

[3] A. Yoshikawa et al., Jpn. J. Appl. Phys. 63 060903 (2024).

[4] 2= Kl fth, 25 85 BUSAMEL - FiTas e 16p-A22-16 2024 49 H.
[6] & Kl fth, 28 11 [ASedE XU — 8RS FLey 1B-20 2024 45 11 H.
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N #BHEE AIN DOfs@&E & GaN/AIN HEMT ~®D &
Growth of N-polar AIN and its application to GaN/AIN HEMTs
WA KBS - BIRRIE,
B mM{=", (D)Aina Hiyama Zazuli, (M2)#kH Bl , (M)KREX K2 K (M1)I=/ K =4,
(ML)l BBk, &3 B2 WA B—
Grad.School of Sci. & Tech. for Innovation, Yamaguchi Univ.
°N. Okada", A. H. Zazuli, K. Fujii, T. Kimoto, R. Ninoki, F. Yamanaka, S. Kurai, and
Y. Yamada
“E-mail: nokada@yamaguchi-u.ac.jp

N flEif GaN/ AIN &EFBENE 7 P A X (HEMT)iX, AIN v v 7 &2 W2 k&
HAZIRAETHZ LN TE, EHITAIN 2 FTHIICHWS Z & Titki#iE T 5 AlGaN/GaN HEMT
KV bERLKRES, @it @SEIER EE2EBTELREER S D, Fx OWRETIE, A
e B e R FERE (MOVPE) 15T X - TIESE L 72 N At GaN/AIGaN/AIN HEMT O #Eh{E%
FEEL C& 720 ARRETIEH, V7 74 7 E N @R AIN OfEfERE R OV N i GaN/AIN
HEMT ~DJG Iz W TR 5,

MOVPE % W CTH 7 7 A 72 EC N WPERE AIN 2 5E SE 285813 VI L E 35
ZENEETHDLH, S OICEKRBEVFHEMEZHERAT H7-OIIA7AOHIBEINEETHY, BBXLE
47 2,005 4 7 N ik AIN 2 AR SE D72 OICEHEThH-o728, oL &, FHHI 2R
TR AHEEE (AFM) O " FHFEHR (RMS) 121 nm f2ETh o7, & 575 FH kI
WIKF NNV ATy F o 7 e LToAKETNMBIERAIN 2= v F o 7 LooEEITHI 2 L)
R THY . RMS0.4nm FEE F CTOVH L ZFHEE Lz Bl —F5 —fRIICY 7 7 4 7 HAMR LI
EERERESED L EICEEEEOBMIBMEELZ AT LI LN MONTEY |
W& N ARPEEIZHEEAL N 2N ENR LB TWD, ZORBEICR LT, Foxid Al kw2 A
T O MM TS L2 K D BN s AE & AL R —N BRI OB iR E Wb Z & T T
A TN THAR = N AR AIN OFRALEE L 2 S R S5 Z TP LW, 7 7 4 73
B BN st AIN O R &SP ESCE D 72 S A7 % N ARt GaN/AloeGao1N/AIN i HEMT
RS2, GaN F ¥ RAVKRENIZIL 2 nm D SiO L | AWM LEZ =Y —A KR
LA BRI TIAUTIIAU 2, 77— NEMIZIZ NIIAU 2 W5 2 & TF A 2 &24T 572, N
PR GaN/Alo9GagiN/AIN % EHL X H 5 729 121% GaN J8 DO SN EE TH 0 | R E 25 Y)
T A ENEETHLZ RN, S HICFOMRUEICIL GaN F v X LHIZEENAR
W E OIKNEETH Y . VI - v U T OKEERLTH D FIEOTEIL I FRIZZh RN
Thotz, FREBERMEEDOKBICEIY LA UERE ER ST Z 0k, kL,
MOVPE f&FEAZTH 7 74 7HAM E N Mtk GaN/AIGaN/AIN HEMT (3fck R LA it 400
mA/mm iz 5 £ TOMREIZE > T\ 5,

[BEE] AWFSED—ERI3RFE Jai% B(24K01363), 44 iR KA B « o 2 5 AHFE AT S IR
HOXEEZZ T CHEBELIZLDOTH S,

EEB TN

1A, H. Zazuli et al., Jpn. J. Appl. Phys., 63, 09SP11 (2024)
21 1sono et al., Phys. Stat. Solidi B, 257, 1900588 (2020)

[31 N. Okada et al., Jpn. J. Appl. Phys., 60, 125502 (2021)

[ N. Okada et al., J. Appl. Phys. , 136, 025705 (2024)
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N 4B E GaN HEMT 7°/34 R DEREICRIZT 7 _—ILDOEE
Effect of annealing on the performance of N-polar GaN HEMT devices

IHAXE - QIR OC/ K%', FHIFR' Aina Hiyama Zazuli ',
BRI **iE | AFER, BEARCT*, LAEE—
Grad. School of Sci. & Tech. for Innovation, Yamaguchi Univ.! °R. Ninoki !, N. Hirata',
A. H. Zazuli ', K. Fujii!, T. Kimoto', S. Kurai!, N. Okada'* and Y. Yamada!
E-mail: nokada@yamaguchi-u.ac.jp
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Nitride-based high electron mobility transistors (HEMTSs) are typically in the Ga-polar orientation
where a 2-dimensional electron gas (2DEG) is generated at the interface between a GaN channel and an
AlGaN barrier layer on top. The HEMT performance strongly depends on the 2DEG. Higher sheet carrier
densities can be obtained by increasing the AlGaN content. However, this increases the ohmic resistance to
the channel without further measures. Ultimately, AIN develops cracks for layers thicker than ~8 nm.

We have therefore investigated N-polar AIN-based HEMTs with GaN channels on sapphire. The
N-polar AIN buffer is relaxed and on top up to about 9 nm strained GaN channels can be grown. The 2DEG
is at the bottom GaN/AIN interface and thus away from the surface and highly confined in the channel.

The challenging growth of smooth N-polar AIN in metal-organic vapour phase epitaxy (MOVPE) was
only achieved recently using very low V/III ratios. The resulting 2DEGs show low mobilities compared to
GaN-based HEMTs. We have compared several samples and growth strategies with different
interface/surface roughness and relaxation. For typical mobilities around 100 cm#/Vs, the roughness has no
impact (as long as the rms roughness is smaller than 1 nm). However, as soon as the GaN channel relaxes,
the mobilities are strongly reduced. Hence, dislocations have an impact.

Next, we investigated point defects. Using tri-ethyl gallium as Ga precursor and very high V/III ratios,
we could reduce both oxygen and carbon in the GaN channel to values below 10" cm even for the low
growth temperatures ~750°C needed to avoid step bunching. Thus, point defects in GaN cannot explain the
low mobilities. However, the oxygen level in N-polar AIN is near 10'°cm and could limit mobilities via
charged point defects close to the channel. An intermediate AIN layer using higher /111 ratios and grading
the temperature towards GaN channel had improved the mobilities, further supporting this assumption.

Thus, at the moment, dislocation from the AIN buffer continuing in the GaN channel and oxygen point
defects in AIN are the main suspects for limiting the 2DEG mobilities.

To reduce dislocation density in N-polar AIN, we have employed high temperature annealing (HTA).
By HTA, the FWHM of the 10.2 reflection was reduced from 1500 to 400 and the 002 from 250 to 80”.
However, the 2DEG grown on such HTA AIN templates showed only a small increase of mobility.
Secondary ion mass spectroscopy (SIMS) found that the HTA of N-polar AIN at 1700°C dramatically
increased the oxygen content in the AIN layer next to the sapphire. That oxygen seemed to further diffuse
upwards. This would require very thick overgrowth with AIN (at 1300°C) to reduce the oxygen level again
to below 10%° cm-and makes it difficult to discern between the effect of dislocations and oxygen in AIN.

Nevertheless, first HEMT devices have been processed successfully at the University of Bristol.
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