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Abstract: In this paper, GaN film was grown on AIN/PSS by hydride vapor phase epitaxy compared with GaN on

planar sapphire. Thin AIN layer for buffer layer was deposited on patterned sapphire substrate (PSS) by metal
organic chemical vapor deposition. Surface roughness of GaN/AIN on PSS was remarkably decreased from 28.31 to
5.53 nm. Transmittance of GaN/AIN grown on PSS was lower than that of planar sapphire at entire range. XRD
spectra of GaN/AIN grown on PSS corresponded the wurzite structure and c-axis oriented. The full width at half
maximum (FWHM) values of w-scan X-ray rocking curve (XRC) for GaN/AIN grown on PSS were 196 and 208
arcsec for symmetric (0 0 2) and asymmetric (1 0 2), respectively. FWHM of GaN on AIN/PSS was improved
more than 50% because of lateral overgrowth and AIN buffer effect.
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Fig. 1. AFM image of patterned sapphire substrate structure.

A297 A6% pp. 348-352, 201691 64:

57 T 349

3 o}, PSS 9of AIN buffer& MOCVD=E “§7F
5t 1, AIN buffer®] H/4= 25 nmo|c}. 253
HVPER GaN 22 1,030°CollAl AArA|ZcE  AIN

buffer ¢lo] HVPES o]&5}o] PSS 9jof AAtel GaN

o] £4g Bl BASP] A PSS flo] AA

XX chxos}c)aoq tbAx oz XA olA] ALL-
01) Abmtolo] 7] ¢jo] AIN buffer

YA GaN o] TR Yotws| 9fs) SEMS Al
2ol¥ 1, L EXHL UV-vis?}t photoluminescences
Aol w3t GaN oo 284 % g pus

O

015171 9JsA HR-XRD (JSPM-5200, Panalytical,
Netherland), Raman (NRS 3100, Jasco, Japan)&
olgstel Aot

2(a)= AIN/PSS ¢Jof 447%st GaN 22 SEM
o] A= oF
EJO*O'H AE & BUHOAN 4E2 2
Hojl 1 R4Sl Apmto]
Aol =27
= AlN/PSS 9]0
3 AFM (20 um X 20 ym) EH 0] 0] x| o]
of. BHO tf49] hillock HWAE]IA|TE Apnto]of
ol /g7dst GaN 9fyb Hlwsie] RMS 2 28.31
nmof|A 553 nm=z T3] TAEUSS %P?_é}oﬂﬁ}
AIN buffer= PSS 9o A4 Alo] BH E4

sh=dl 2 57t Ql&o] =HRlEd [3].

ok
fu)
il ;
o -
ro,
S 2
—l>
¥9,
2
O
2
Hﬂ
ln

Fig. 2. Cross-sectional SEM image and surface AFM image of
GaN on AIN/PSS.



350 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 6, pp. 348-352, June 2016: H.-K. Son et al.

| —— GaN on AIN/PSS
100000 - E

80000 | e

% 60000 - -
=,
- 1
=
£ 0000 |- 4
= If
z i
|
20000 I B
I A
0 - g —
L 1 L L
30 40 50 60 70 80
2 theta

Fig. 3. XRD 2theta images of GaN on AIN/PSS.

Table 1. FWHM values of XRC of each grown GaN samples.

Substrate FWHM FWHM
(002) (102)
GaN on sapphire 442 arccsec 498 arcsec
GaN on AIN/PSS 196 arcsec 208 arcsec
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Fig. 4. UV-VIS transmittance spectrum measurement for GaN

on sapphire and GaN on AIN/PSS.
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Fig. 5. Raman spectra of GaN films as a function of the
substrate at room temperature. Two typical Ey(high), A,(LO)

mode dominate.
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