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Surface thermal stress distribution and the influence factors
of Sapphire/AIN/GaN epilayers
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2. Institute of Optoelectronic Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract: In order to research the surface thermal stress in Sapphire/AIN/GaN epilayer and the stress
influence factor, the surface stress in materials with diameter of 40 mm were respectively calculated and
studied by the finite element modeling method, and the rationality of the model was proved. The
dependence between the epilayer surface thermal stress and different parameters were respectively
analyzed including growth temperature, AIN transition layer thickness and Sapphire substrate thickness.
The results indicated that the epilayer radial stress was an order of magnitude greater than the epilayer
axial stress on 1200 C:; and the stress was uniform in the radial direction with the variation of +0.38%
in the area with diameter of 32 mm; the epilayer surface thermal stress was in direct proportion to growth
temperature during the temperature from 600 C to 1200 C. The results are helpful for study on new
technology of epitayers growth and establish the quality choice standard of low stress epilayer.

Key words: thermal stress; GaN epilayer; finite element analysis; simulation

s B 8 . 2016-02-17; &7 H #1.2016-03-21
E&TA - HOCRIE AR HE 5 5258 % 54 (BJ2014004) ; 15 %2 Tl K2 KK 542 (01001302)
YEZ B MR (1976-), 5, PRI, 252 05 B8 A998 . Email: cjing@xatu.edu.cn

1021001-1



aohligok T2

% 10 M www.irla.cn % 45 %
FERT R I T 405 EATF 5T A DL A FF4GE
0 5| H R Z 2 AN E R AN TR, WESE T

E VIR NE T T SR W IE &)t 1 E o NEa = )
GRS B SR ST B NS ES 1B R N2 S
FE VIR . H AR RS 28 ) I 5 45 S35 E B 3+
NEA (1) GaN St it [T AR A S 25 A0 500 2 40 H A 0 b
EDIAVAR K 7/ 5 R A KO 5 30 % SR 1 Ui e D0 B e
FE GaN (1) fh iR BB R K, 3 E AR TR,
Mg o i T2 W LR RST R A ™, J2
LA L3 AR FH e R 7z R SR R, HE
AP A, H LS A% 0 GaN A BRI K L (5
ik 16%), 5 GaN #E Ik R E02E R WK K, BT AN
5 GaN J& F il — RGE MR, BATEA BN Mtk
KL (2.4%) MPIZIK R E(5.2%) KL, HLIk, AIN if
HA®SNMT R RO 4 21 DL RCOR Il &
200 nm DA E 6 R R, RLE AIN 2SR EE GaN #4
B IE BIATIE SR, B 24 H 3RAF KR ST AIN fR 5
AR SR 143 R, T LAARAE GaN 3 & 76 AIN/#E 5
AR SE LAY, 2002 4, Sakai 5 A 223K TR H
MOVPE 7£ AIN/# % A #HIE F E#EA K GaN, L3
AT L AR B A A SR AR IR 28 o2 A K
) GaN B 4F1 ) 25 FRTR O T i A K S
GaN 2 [a] ff i 2% B A E ik 22 50025 S 5 1 I Ny ) 46
Hh ) 8, AT FE B A AT B AIN PR A 2 SRS
e AMEA K 5 T GaN 2,

H T8 S R RS J2 R Y BB ik R BRI, AE
I A T = e Y 2 o A e e o1
SRR KNG AS | I = A4 T, 2 )2 5
(14 3R 7 109 A7 76 AN AR i) A1 3 )2 — 4 IS 2R 6 114 74 (]
P T 23 7 F 5 0 25 A ) R T RN A A

W AT/AIN/GaN 2 2458 © iR B PR N 1%
KA RHPRHELEFY , W 55 A /AIN/GaN £ J2 455 S iE
A AR A K TR EE v, AR g R i LR e I ) A
. I S EAFSE I A /AIN/GaN SME 3
0] JZ RN T 54 S ma 2R W] iz 88 E R AR KT
TR 7 A E 7 7 7 358 A o 1) R AL 2, X
P GaN SR PERE A EEE L, REXLT L2
TGS A0 I B T30 O A AHOCRIFGY , H 2 2 ot2A
JEE (AN ZnS/Y,04/Si0,)Z i #0 J7 15t FAS [/ 77 2%
PEAT T HIFSE H 3 52 A /AIN/GaN YL & B £ )2 4k

5 BB N AT IR A FROCIE B, SO A i
£1/AIN/GaN SPE 1 RL 2 J2 2540 Je A2 K T2 R
3 5 PRI R BROT M A SR RS H A 13
SRS EATTE , AR A I BB 4R R S8

1 BN At EEER

BT &5 i T 22 )2 B R 4 A 5 B Y A O
T, HrR P 1 () 22 T2 MR AS F 1R R 32 B RN )
I B FPIR S Sl L AN PR AR R 2R, LA TG 5 9 ) 42
Sl 16T Ay AR B Al y=0, ) A% SR I R JEE 0 R
(i=1,2, -+, n)  FHE A B R WABTR N y=—1,,1, FFTIE
JERE T AR s RonFHE, B 1(b) M 7El 22 AT/EHIT,
FIRGR P —E B AR,

y

y=h,
La\:/er n Y=h..,
Layer i &
: =h
Layer! iz hl T
Substrate y=h:

(a) ZJZ WP HEHTERZ T
PN 7 I B 25

(a) Multilayer microstructure free

(b) ZJZ WL TEZ 5
R T B 1 45
(b) Multilayer microstructure

of thermal stress under thermal stress

| Z 2 WA T RN A

Fig.1 Scheme of multilayer microstructure calculation model
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Fig.2 Scheme of epilayer microstructure
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Fig.5 Relationship between surface stress in GaN and temperature
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