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Abstract

The sapphire wafers for blue light emitting devices were manufactured by the implementation of the
surface machining technology based on micro-tribology. This process has been performed by chemical
and mechanical polishing process. The sapphire crystalline wafers were characterized by double crystal
X-ray diffraction. The sample quality of sapphire crystalline wafer at surfaces has a full width at half
maximum of 89 arcsec. The surfaces of sapphire wafer were mechanically affected by residual stress
during the polishing process. The wave pattern of optical interference of sapphire wafer implies higher
abrasion rate in the edge of the wafer than its center from the Newton's ring.
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Fig. 4 The XRD spectrum of sapphire wafer with
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Fig. 6 Schematic diagrams for various interference
patterns of surface states

Fig. 614 3% o3 Ewel B8 9=4
2, AN HAY BRI B
ge Az Eule QAU GA4E B
vhAlE dE F e FAoez U A = o
2 4o A5 Bx, AFE § =Y
FY7t A oA Jehde %49
Wgel Edol 9 AL B9 2
o] dojupx Fom2 BHAFHE A7]A
=5 b’]—Z] , Fig. 6@l X Ad HAtzte] 2™
nu2 aAel xUsHT AT 2

7t kAol Yozt Fig. 6(d)NA =
‘3°] Atz gow FHol 71"};}'1‘-’]
. Fig 6(e)9 BA¥e 7+3del 7P1”
;S% 7&”\}5]' 2] °1%Qq' £

rlll° W

g oA
-,dn“‘i‘.ﬂrw\lr[rn‘.}.rlrmhloingWF

4o
A
s °lﬂ
R r,a

2o
o -lU

wo Ac

ol mlm ooz (] ok

N
*
o
o]

fe

L L

L

O

_\rn,

L

}ﬂ

ity

:L

1 r\l

=)

+

b
=

I
i
]
¥
kd

EWFeo ZgA(polishing)THL 71AAL
APl Fdo 2EE UAHoEZ FHIHA
371 9% AS$E Fig. 7% Zro]l FA Aubo|r}
Zgsde A Yol ERAFAA S8 &
£ d(surfactant)& ©]&3ts 3eivtgs u T
71A-838tA el Artg 3y g FEH
(slurry)&o 0.007um =719 silica(Si0z) FZ o]

h

8 8

Annealing Temperature (°C)

~N

3 4 5 6 7
Annealing Time (hr)

-]

Fig. 8 Annealing temperature gradient of sapphire
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heat treatment
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Table 1 FWHMs of DCXD for the surface

polishing and annealing processes

FWHM (arcsec)

annealing
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Fig. 12 AFM image of the surface
wafer

of sapphire
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