A MR 49

X
W] flols] Tl e B Belol=e) AR

A7, S, WAd”, olgeT, o714

Fabrication of Organic-Inorganic Nanocomposite Blade for Dicing
Semiconductor Wafer

Kyung Soon Jang, Tae Woo Kim', Kyung Yeol Min", Jeong-Ick Lee” and Kee Sung Lee "

ABSTRACT

Nanocomposite blade for dicing semiconductor wafer is investigated for micro/nano-device and
micro/nano-fabrication. While metal blade has been used for dicing of silicon wafer, polymer composite blades
are used for machining of quartz wafer in semiconductor and cellular phone industry in these days.
Organic-inorganic material selection is important to provide the blade with machinability, electrical conductivity,
strength, ductility and wear resistance. Maintaining constant thickness with micro-dimension during shaping is
one of the important technologies for machining micro/nano fabrication. In this study the fabrication of blade
by wet processing of mixing conducting nano ceramic powder, abrasive powder phenol resin and polyimide has
been investigated using an experimental approach in which the thickness differential as the primary design
criterion. The effect of drying conduction and post pressure are investigated. As a result wet processing
techniques reveal that reliable results are achievable with improved dimension tolerance.
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Fabrication Process
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(a) Dry forming process

(b) Wet forming process

Fig. 2 Schematic diagram of blade manufacturing processes of blade.
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Fig. 3 Insertion of blade sheet into the mold.

10mm

Fig. 4 Fabricated blade of hub type by wet processing.
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Fig. 5 Hot-pressing cycle of blade.
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Fg. 6 Experimental result showing decrease of thickness deviation of blade.

Table 1 Experimental result showing decrease of thickness deviation of
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Table 2 Density and porosity of blade
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Fig. 8 Hardness of blade as a function of loading force.

Table 3 Hardness of blade as a function of loading force
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0.025 45.80 49.24 54.52
0.1 54.42 55.20 61.24
0.2 55.60 51.02 61.98
Average 51.54 51.82 59.25
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of blade.

Table 4 Density and apparent porosity of parts of blade

Ea Density Apparent
(0) Porosity(%)
1 2.03 2.26
2 2.02 141
3 2.03 157
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8 2.03 1.42
olof uwhe}, Zh ixte] Wme} v|FEo] A9 dXste] &
doj=st AAHor EFAY Bt FATS el F &
gom, £Agtel Zol7k Ui olgt 24 Al HAEHE o
A2 24T 5 ok
olgigt ol Ed, 77 wWmel FEo| HANPOR
A 544 ol sl Mstst=d 71%tch
4. 2 B
2 AFolAe RE=A FH=

glolm thol 48 Hello]
AgAe %ow A ARSI AAS BAS
So} ww, BTk B A7 Bo Qe

s 2=l AR GlolA ANTHY HHTPOR ol
ABE ARl £ AHe] EARNE SR A 54T

o A%E Nue] AR o Fsic
smebd Z4Fe) BAQ SARAS ARt ne A
= sato] 2T 4 QA

o2 AFE AW ZYW AR} pg nE 2=



#5204 %5 5 %k 2007. 10

SheR] glolm tholAl g the HaAR Beolmo) Azt 55

g wqon), 2usl /138 w3 M A 23E
AR A HAFHOR AN Belo|=e] Augrol 7
PoEe & 4 Usld

1) o]9Z, “SoC 7|%%53F U AR, KISTI, 2005.3.
2) AAH, o], A5, “deE felwe =gd ke

(

of Tt A", A7) AT S =73, 1999, pp. 502-506.

3) Oklobdzija, V. G. and Barnes, E. R., “On Implementing
Addition in VLSI Technology,” IBM T. J. Watson Research
Center, 1998.

4) Assembly Technology, “Dicing Saw Cuts Wafers Easily,
Accurately,” Machine Design, Vol. 66, 2000, No. 13

5) Ko, K. Y, Cha Y. Y. and Choi, B. S., “Wafer Dicing
State Monitoring by Signal Processing,” Journal of the
Korean Society of Precision Engineering, Vol. 17, No. 5,
2000, pp. 70-75.

6) Ko, K. Y, Cha, Y. Y. and Choi, B. S., “Monitoring of
Wafer Dicing State by Using Back Propagation Algorithm,”
Journal of Control Automation and Systems Engineering,
Vol. 6, No. 6, 2000, pp. 486-491.

7) Hassui, A., Diniz, A. E. ey al., “Experimental Evaluation on
Grinding Wheel Wear through Vibration and Acoustic
Emission,” Wear, Vol.217, 1998, pp. 7-14.

8) Subramanian, K., Ramanath, S. and Tricard, M,
“Mechanism of Material Removal in the Pression Production
Grinding of Ceramics,” Journal of Manufacturing science
and Engineering, Vol. 119, 1997, pp. 509-519.

9) Avagliano, S., Bianco, N., Manca, O. and Naso, V.,
“Combined Thermal and Optical Anslysis of Laser
Back-scribing for  Amorphous-Silicon  Photovoltaic  Cells
Processing,” International Journal of Heat & Mass Transfer,
Vol. 42, No. 4, 1999, pp. 509-519.

10) Collier, I. T., Gibbs, M. R. J. and Seddon, N., “Laser
Ablation and Mechanical Scribing in the Amorphous Alloys
VAC 6030 and METGLAS 2605 SC,” Journal of
Magnetism & Magnetic Materials, Vol. 111, No. 3, 1992,

11)

12)

13)

14)

15)

16)

17)

pp. 260-272.

Wenham, S. R., Chan, B. O, Honsberg, C. B., “Green MA.
Beneficial and Constraining Effects of Laser Scribing in
Buried-contact  Solar  Cells,” Journal of Progress in
Photovoltaics : Research & Applications, Vol. 5 No. 2,
1997, pp. 131-137.

Wang, A., Zhao, J., and
Silicon Solar Cells,” Appl.
1990.

Chong, C. and Davies, K., “Plasma Grooved Buried Contact
Silicon Solar Cells,” Appl. Phys. Lett, Vol. 57, No. 602,
1991.

Cha, Y. Y. and Go, K. Y. “Development of scribing
machine for dicing of GaN wafer,” Journal of Control
Automation and Systems Engineering, Vol. 8, No. 5, 2002,
pp. 419-424.

24, 2"4], “A New Dicing Method for Semiconductor
Wafer,” thet7]Alstel =t A, Al27d AIBZ, 2003, pp.
1309-1316.

James S. Reed, “Introduction to the Principles of Ceramic
Processing,” Jhon wiley & Sons Publication, New York,
USA, 1998, Ch. 20, pp. 348.

o9 9| 59, “Heay vlo|amnl gAA| Aetus Bt
A|2] Tape Casting £4,” $HAlebaslsl=F%l, Vol. 42,
No. 2, 2005, pp. 132-139.

Green, M. A., “24% Efficient
Phys. Lett, Vol. 57, No. 602,



