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Effect of the Control of Bowing in Free-standing GaN by Mechanical Polishing
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Abstract: In this paper, we have studied the effect of mechanical polishing to Ga-polar face for reducing the wafer
bowing and strain in free-standing GaN. After the mechanical polishing to Ga-polar face, the bowing of the
free-standing GaN substrate significantly decreased with increasing the size of diamond slurry, and eventually
changed the bowing direction from concave to convex. Furthermore, the full width at half maximum (FWHM) of
high-resolution X-ray diffraction (HR-XRD) were decreased, especially the FWHM of (1 0 2) reflection for 1.0 pm
size of diamond slurry was significantly decreased from 630 to 203 arcsec. In the case, we confirmed that the

compressive strain in Ga-polar face was fully released by Raman measurement.
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Apfolof 7| o] GaNS 44 Aol F% GaNsit
Atmtolojzlge] FMYAS Aolz QIsto]
bowingo] HAHT [4]. 7PF & &A= LLO 342
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Fig. 1. Schematic diagram of the home-built HVPE system.

Table 1. Condition of mechanical polishing to Ga-polar face.

Sample 1D #1 #2 #3

Grinding #1500 #1500 #1500
Abrasive size (um) 0.1 1 3
Lapglzing Platen pressure (kg) 5 5 5
Polishing Platen rotation (min™") 40 40 40
Platen material Sn Sn Sn
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Fig. 2. Photographs of each FS-GaN samples before polishing
(top), after polishing (bottom).
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Fig. 3. AFM images of Ga-polar face of free-standing GaN

after mechanical polishing.
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Fig. 4. Bow values of free-standing GaN for before and after
mechanical polishing, (a) m-axis and (b) a-axis, respectively.
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37|12 HAulsk #18 0.26 nm, 1.0 pm 37|22 Aopst
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Fig. 5. FWHM values of free-standing GaN for before and after
mechanical polishing, (a) (002) plane and (b) (102) plane, respectively.
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Fig. 6. E,(high) peak position of Raman measurement for
before and after polishing (a) #1, (b) #2, (c) #3, respectively.

slE|1, 3 37| GAF 3719t BlE Qjulsthal Aot A
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Aot ARRe] F7] Weto] GE AN Aok Al 2R &
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I 55 71 <doke ME3t 3o bowingol W
ABEE0 2Ad= 7187l st HR-XRD w-rocking
curve?] ¥IX|ZS AupplS e EAJeH ZAutolth. #1x}
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Al 9ot o= 148, 149 arcsecZ (10-12)= <o}
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gh #39] (0002)= <ot Aofl&= 170 arcsecolA Aot
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Mshe straino] oJsf A 4TS U Aoz A
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Raman E,(High) peak®13t= bowingo] 7tAsH #1&
566.88 cm oAl 567.25 cm™'& free-strain GaN A
EjQl 567.2 cm’lo] VA wistgion], =3 9ot &
o] bowingo] A2 flats}A W3t #2+ 567.47 cm o]
A 567.19 cm'2 free-strain GaN AFEjol 567.2
cm'o] 7P 2FsHA Wk 3he R gich wiH #38
567.29 cm oA o} Sof 567.37 cm'2 W&} W
A #1,2 = vt ®}§Fo 2 shiftS HETH o224
Raman E,(High) peak &£ 02 EA3t strain ¥13}
Aue oA Y2 Al HR-XRD % bowing &7
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2 dAojM= HVPEYE o]&ste A free-
standing GaN 7|®oj|A UEl}= bowing fdAHS &7t
5= &oll Alofstr] st WZ AAIsHH. Concave
HEJQ] free-standing GaN 7|®of] Ga-polar HS
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th 3 A Ao} gt 3} 184S doke wo)
ZA5te compressive straino] IA| UAAsSt=E AES
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3t FWHMe] Z7}%o] 37 Ztastyieg atelstic),
Est Raman &3 9] Ez(high) modeZ H7I3E strain
T free-strain GaNQ] Z&Z}Ql 567.2 cm o] 7171y
A AL SeIs & 9ot
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