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A Study on the Zeta-potential of CMP processed Sapphire Wafers

Sung Won Hwang‘, Gwisu Shin” and Keunjoo Kim®

ABSTRACT

The sapphire wafer was polished by the implementation of the surface machining technology based on
nano-tribology. The removal process has been performed by grinding, lapping and chemical-mechanical polishing.
For the chemical mechanical polishing process, the chemical reaction between the slurry and sapphire wafer was
investigated in terms of the change of Zeta-potential between two materials. The Zeta-potential was -4.98 mV
without the slurry in deionized water and was -37.05 mV for the slurry solution. By including the slurry into the
deionized water the Zeta-potential -29.73 mV, indicating that the surface atoms of sapphire become more

repulsive to be easy to separate. The average roughness of the polished surface of sapphire wafer was ranged to

1~4A.
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(a) Image of a plane

(b) Image of a section
Fig. 3 SEM image of the surface of poly-urethane pad
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Fig. 5 Particle size of slurry solution

3.3 B 9| (Zeta-potential) A

Fig. 62 A7|9% F4d dolA=Fee
B84 NFEZA 10mW He-Ne #Ho|AE Fde
2 30, ALd M1, M2¢t B pl, p2E AVGE
A CcE FAHoz FAdEe TYvEdd I
(ELS 8000, OTSUKA). AtgtZrg ~®l1RE] 23]
5~22°9] HLeA 0.1°9 AUEE 27 7453t
t}, 7|& 3L RS AL HMIGA WALEY BF
gdlolE A& MDoA WISt A =EE Ag M3
2 WrE3 AL HM2o A A3 a Faso] 3
2t Zuj @ pMmell g8 P&

I LASER I Mi

HMI

M2

Fig. 6 Schematic diagram of optical measurement
system.

A7) A3 FF3a e YAl dolA #F
2 AW JAZRE AP =Y artd 93|
Fag7t AMeldty ol ARt & vt
FEEEE SAHSA 9o 53 A FHol
Z2HE 97 2 8 A9 (Zeta potential: T )]
EXE 33 5 dg AAl xR A7) e
2 AR o] ofy Hete 58 39 IF
A=

50

Fig. 7 Model of ion current flow at the interface

between solid and solution : electrophoresis
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Fig. 10 AFM image of the surface of sapphire wafer
4. HE

FN=A G 7R E AFEE7] $1% Algho]d]
#elwe) TAE CMP TS FPRT folH
9 <8 g9 AFAIUES FAsdt

2 AFoA ALLE &edE £8 AN
FT-IRE 543 247 4=y 497 A7t dgo]
EA3HA ey, ¢eels ELAHE XRD £43F
23 Si0, AEo) SAHAAY. HTAe &L
o] 91zt 9717} 4smel A 7HE ¥ 55mE F7Het
Rk o= &gy aAdsle] mE F& gow
3717} F748d pHE 243t ¢Ege 47
e ZHAZ Alsjolo] EHe] &R uE AxEH}
9 3oL i;{]/\]?h:]. o] 71 gt i‘i}-;g—__,,}% 2]
gl REAne a2 7|45 ¥d s
o3} Al 7] 7] %‘2‘11 Atstolol el YAFZY &
A8& dar,

CMP FAHA £elge} Algtojo]e] 3}siutg-
F A Alol2] FHA$)(Zeta- potential)o] FA
} om mA-5LN AW AFEEAA Abst
Jolel AdeZe] Ax wgto] $-43F AL E
FAgst7t WEoldt,

EEfz MP 37 F Algtolo] gjelwe FAR
1A AxY ¥ 4% F At

o
A

o N

X



F44 -

REESEEE S

dEAA T A AnE A28

10.

11.

uE#

. Amano, H., Sawaki, N., Akasaki, I. and Toyoda,

Y., "Metalorganic vapor phase epitaxial growth of
high quality GaN films using an AIN buffer
layer,” Appl. Phys. Lett, Vol. 48, No. 5, pp.
353-355, 1986.

. Strite, S. and Morkocs, H. J. of Vac. Sci. Technol.

B, Vol. 10, No. 4, pp. 1237-1266, 1992.

. Nakamura, S. and Fasol, G., "The Blue Laser

Diode," Springer, Berlin, pp. 23, 1997.

Kh. S., Bagdasarov, "Synthesis of large single
crystals of corundum,” from "Ruby and sapphire"
edited by. L. M. Belyaev (Nauka Pub. Moscow
1974), pp. 15-38.

. Kim, S. Y, Seo, Y. Jin, Kim, T. H., Lee, W. S,

Kim, C. I. and Chang, E. G., "A Study for Global
Planarization of Mutilevel Metal by CMP," Trans.
on EEM, Vol, 11, No. 12, pp. 1084-1090, 1998.

. Hwang, S. W,, Shin, G. S., Kim, K. and Suh, N.

S., "A Study on the Micro-lapping process of
Sapphire Wafers for optoelectronic devices," J. of
the KSPE, Vol. 21, No. 2, pp. 218-223, 2004.

. Jeong, H. D, "A Global Planarization of Interlayer

Dielectric Using Chemical Mechanical Polishing
for ULSI Chip Fabrication," J. of the KSPE, Vol.
13, No. 11, pp. 46-56, 1996.

. Jeong, H. D. and Kim, K. J., "Effect of Slurry pH

on CMP Characteristics,” Proceedings of the
KSPE, spring, Vol. 2, No. 1, pp. 963-966, 1998.

. Lee, S. H., kim, H. J, Ahn, D. G. and Jeong, H.

D., "A Study on Novel Conditioning for CMP," J.
of the KSPE, Vol. 16, No. 5, pp. 40-47, 1999.
Cho, W., Ahn, Y. M., Baek, C. W. and Kim, Y.
K., "Chemical Mechanical Polishing of Aluminum
Thin Films," J. of the KSPE, Vol. 19, No. 2, pp.
49-57, 2002.

Kim, S. J., Ahn, Y. M., Kim, Y. K. and Baek, C.
W., "Study on Chemical Mechanical Polishing for
Reduction of Micro-Scratch,” J. of the KSPE, Vol.
19, No. 8, pp. 134-140, 2002.

. Kim, C. B, Kim, S. Y. and Seo, Y. J.,, "Charac-

teristics of Sturry Filter for Reduction of CMP Slurry
induced Micro-scratch,” Trans. on EEM, Vol. 14,

52

13.

15.

16.

No. 7, pp. 557-565, 2001.

Pohl, M. C. and Griffiphs, D. A., "The Impor-
tance of Particle Size to the Performance of
Abrasive Particle in the CMP process," J. of
Electric Materials, Vol. 25, No. 10, pp.1612-1616,
1996.

. Yu, C. C, Doaa, T. T. and Laulusa, A. E.,

"Method of Chemical Mechanical Polishing
Aluminum Containing Metal Layers and Slurry for
Chemical Mechanical US Patent,
5209816, 1993.

Papoulis, A., "Probability, Random Variables and
Stochastic Processes,” McGraw-Hill, New York,
1965.

Gutsche, H. W. and Moody, J. W., "Polishing of
sapphire with colloidal silica,” J. Electrochem.

Soc. Vol. 125, 136, 1978.

Polishing,”

17.0TSUKA ELECTRONICS, "Electrophroretic Light

Scattering Spectrophotometer,”
LS-1003, 1998.

Technical report



