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U ANEEEE WD & BT EECOR b T D H 72 2 g (R o B 72 A e A oD FEBL S AT
BECTH D, (LW 8T c A K E R EREH T 5720, GaN [AED T = EEAIC X
DA R S EAEE T 5 2 & T MR R T N A A DIERNATRE & 72 D [1), ARG
TILEERE 7 T v R VR R EERE T " A DO ERLAZ HEg L. GaN/Si & GaN/sapphire D HITE
MALEES B KOS M bRE 2R A, gkt L72[2), Ll #E57 ne AROEERICE S
7T A SLIIIR T EIS LTD BT R A LD REBRT A AOFRTRBEEI L
L7120, AW TIIRmEIECEARIE TO GaN MIET OB L2 M+ 5 2 L2 L Lz,

L—F T~ BRSO TS - RGBT HGLECE DO RIEIC T GaN @ E2 7+ /
—RDOT~ AT MV ERIEL, BELERpED GaN DT~ v 7 kb (567.5cm?) & bl
T5 2L TGaNRFDEERDIZ[Z], E2 7 4 / »E— RITEMEE TSI ENC, 518EE TIK

=gl

V7 FTBHZ Lo, GaN/sapphire (HH3R : 4559 /km, &) CTIIEMETE. GaN/Si (-15.8

/km, WA TEHBEEENAELCTEY ., BHOKZVEFE OSSN GaN RS LY K& U7 b
LTWAZ Enb5 (Fig. 1(a-c)). KIZ, GaN/sapphire 4% R EIEMALBEA T D & EMEE D 1Y
L7z (Fig.1(d), Zauid, #EEEHIMUR O EHRA~E 2L L, O E TR THDH Z &
DHEEASR D IR D, GaN I OEMFENSBM L= L #2615 (Fig.2() . i GaN/
sapphire & GaN/Si # R E{EME(L#ES LIIE L7z (Fig.le) . 7 7 A 7 FEMK E o> GaN JEiTEfEE
ZIRIFR D, Si b D GaN ED S BEEMENL L7z, ZDJRKEO—21%, Si IV 7 7 A 75
WL BPEERD NS W LD BEA#ITEEEHTO GaN/sapphire o fh3A4 1ZIT B L 7215 dh
Weien 2 elzk b, DFV#HEH%D GaN/sapphire DB ZE(ITA 72 DS ZEALD/IN S VW—T5,
GaN/Si [T AR & 0 MG AR < 95 2 & TR MR L= & B 2 515 (Fig.2(b)),
BHIL, T BAFHRTORNENE 7 T VEEOBRICOWTHIFETHET 5,

B L AHFFE O —EB1, BHFE 17H01063, 17H05335, 44 i = K AR SRBF L AR H « 2 [EAFZE D Bk

KRKRFET7+ b= A2 X —PUE=ZKOZHIIObL EEmLZLOTY,
[1] 1 Bt 43 17a-E202-1 (2018). [2]/NEF 354, i 17a-E202-2 (2018). [3] A 1Lift, APL 89(23), 231910 (2006).

o

0.8

0.6

0.4

Intensity (arb. units)

0.2

(e) (a) sapphire/GaN/GaN/sapphire
10 d after
sapphire

0.8

(b) Si/GaN/GaN/sapphire
before after

06

0.4

Intensity (arb. units)

0.2

0.0
560

1 1 1 00 a | 1 R | .
564 568 572 560 564 568 572
Raman shift (/cm) Raman shift (/cm)

Fig. 1 Raman spectra of (a) GaN substrate, (b) GaN/Si, (c) GaN/sapphire before surface Fig. 2 Schematic of curvature and
activated wafer bonding, and (d) sapphire/GaN/GaN/sapphire, (e) Si/GaN/GaN/sapphire strain (arrows) before and after
after bonding. Black, blue and red vertical lines are Raman shifts for (a), (b) and (c) bonding:(a)sapphire/GaN/GaN/sap
obtained by peak fitting, respectively. Deconvoluted peaks are shown as dotted curves.  phire and (b)Si/GaN/GaN/sapphire.
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