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Abstract Recently, we have successfully reduced the threading dislocation density in AIN layer on SiC substrates to 10®
cm? by controlling the step heights of the SiC substrates, Ga pre-deposition and avoiding unintentional active-nitrogen
exposure prior to AIN growth. In this study, we report the growth of AIN/GaN short-period superlattice (SPSL) on SiC by
applying the high-quality AIN growth process. We demonstrate coherent growth of AIN/GaN SPSL on SiC substrates.
Thicknesses of AIN and GaN in the SPSL were 12 bilayer (BL) and 2 BL, respectively. The FWHM values of main peak for
the AIN/GaN SPSL were 34.2 arcsec for the (0002) w-scan and 37.9 arcsec for the (10-12) w-scan. A RSM near (1 1 -2 12)
reflection of 6H-SiC clearly indicates that AIN/GaN SPSL was coherently grown on 6H-SiC. The very small FHWM values
reflect coherent growth of AIN/GaN SPSL on 6H-SiC substrate.
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PHBTAEEHIC, BB A BIZBITAHSPSLEHR D
AINBB IV GINBOEEIX, £ £h 12BL, 2BL
TH— L7, &bz, AB A, B LV K&4LFEH GaN
ENSREFOSPSLE L LT, SPSLEH D GaN &
DEEA 2 3BLICHEMEEZRAE C L, SPSLEF®
AINBOBE% I0BLIZE L LRSS D RZERLE,
(72 . ERBIZRIT D SPSL BRERO III/V X, AIN
BDARALXARATFY EMHF, GaN B3R Ga BRI &RHET
»5,

Ga cleaning (to remove residual oxygen)

:G' Ga presdeposition

— p—E

21000 Nng?@m

© h interruption (10 min)

o !

g. AN/GaN SPSL growth

£ :

S 650|- n —
600 \ R

gllnill

i .
All mms mmm Time
N g  oeus somes

1l BEY—4 R

Institute of Electronics, Infornmation, and Conmunication Engi neers

——

- AIN/GaN ~

AIN/GaN ~

«

GaN

))

GaN

~ SPSL = 40 periods {3 SPSL
AIN AIN
AIN AIN
| HQAIN (5 nm)

Sample A
SampleB,C,D

2 RELEREoEAK

# 1 #A¥lo SPSL RE & 1#

HQ AIN Thickness in SPSL Average GaN
Sample layer AIN [BL] | GaN [BL] | mole fraction
A No 12 2 0.14
B Yes 12. 2 0.14
C Yes 12 3 0.20
D Yes 10 2 0.17
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BAxEERELZRAE AL, &&HE AIN B L2 SPSL a,[1120]
BERELZHEBDSPSLIB1EHBE ® AINBOE# X 5 &k B ® 6H-SiC(1 1-2 12)ETED RSM
BRMEEIX. 2hFNn 10 cm?E. 108 cm? A5 Th B
R EINB, LB -T, SPSLIE 1EH D AIN B a,[1120]
DEBERMEEN /NI WVWIHAIC SPSL BT SiC EK E -6.50 -6.40
ot —Lr PCREL, BREORBEABLND L AIN/GaN A
ELbRD., SPSL
g 500 5
#2 ZEABD20-0 A Y DY TIFTA PE—2 LD E
R 7= SPSL A H & SPSL J& » XRC ¥ {H1iE g
SL period XRC FWHM [arcsec] R o
Sample | (Designed) [nm] | (0002) (10-12) '
A 3.42 (3.51) 34.2 1680 : (11 2 12)
B 3.30 (3.51) 35.0 37.9 -6.50 _  -6.40
C 3.71 (3.77) 184 1390 o [1120]
D 2.94 (3.01) 241 18.7 B 6 BB C D 6H-SIC(11-2 12)EEED RSM
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CELTALERTBMEABITZEBHALN R T,
SiICIZxt LT AIN DT AREAIT 1.0%TH 5 2. GaN
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Bl AIN B A2 A WVWIC SiC 4R LIz B SPSL B %
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