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Properties of Single-crystal AIN and AlGaN Epi-layers
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Abstract: The structural and optical properties of single-crystal AIN prepared by physical vapor transport (PVT) method were studied. The
results show that PVT-AIN single crystal has high quality. AIN samples with the uniform thickness and device-quality surfaces have been
obtained by a sapphire-aided CMP method. AlGaN epi-layers with the Al content of 18.2% have been grown on CMP-AIN substrates by
metal-organic chemical vapor deposition (MOCVD). The tensile stress in nominally compressed AlGaN layer and the formation mechanism
of surface cracks are explained by strain gradients model.
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Element Atomic /at% Concentration /wt.%

C 15.06 10.47
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(6] 5.33 4.94

Al 26.74 41.73
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Fig.1 PL spectrum of AIN crystal
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Fig.2 Raman spectrum of AIN crystal

F, Hrp (002)1H #4222 > 55 98 15 SPIE )2 i
HEER AR B BERR S LR A O, i (102) 1Hi
FrA2Hh 2R~ 5 T8 5 S ME JZ R P ) TR
fEEA R, HAFELL T eREoR R

_ A _ Aw; 0
Ps = 4350 P T 43542

Hr, p Mlp, 23 A B EE R TIN AR s oMo,
43 002) HIAI(102) HIBYFWHMELE ; ¢=0.4982 nm
Fla=0.3112 nm4> HEAINS RIS AAEFN TI 075514
LTS~

13 4 AIN LSRR (002) AT (LO2) THT ) 14
AR ZE, HAERETEN RN 52404 arcsecHI27.5
arcsec, AR IR AR IR T A%
BE4A3.55%10° em > f14.22x10° em™, 455 FE0H
AINBR AR B AR, AT RS

F F ARMOGHIB i G B AIN B G A T T R0H
TESRI, EA R, MGHT, AINBRE A
Y5 #LRE FE (root—-mean—square surface roughness,

RMS)#1.238 nm, ¢/ BI T & G

Intensity (a.u.)

SEEE

1 1 1 1 1 1
-100 -80 -60 40 20 0 20
OMEGA/arcsec

El3  AINELR#9(002)EFA(102) IR H 2%
Fig.3 XRD (002) and (102) rocking curves of AIN crystal
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Fig.4 Surface images of AIN crystal: AFM images of (a) as-grown AIN and (b) AIN after CMP process
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Fig.5 CL spectrum of AlGaN epi-layer
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Fig.7 Raman spectrum of AlGaN epi-layer

Fig.6 Cross-sectional TEM images of AlIGaN/AIN: (a) Burgers vector of [0002]; (b) Burgers vector of [ 120]; (c) SAED image of the interface
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