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Fabrication of Organic-Inorganic Nanocomposite Blade for Dicing
Semiconductor Wafer

Kyung Soon Jang*, Tae Woo Kim', Kyung Yeol Min", Jeong-Ick Lec 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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(a) Dry forming process
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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.

5 . [ m- Thickness Deviation () |

4
E -
o
£ 3
g
>
o
Q

“m

é e L]
=

0 T T T T T

1 2 3 4 5

Experiment Lot No.

Fig. 6 Experimental result showing decrease of thickness deviation of blade,

E3h Lot No. 13 Lot No. 2014 ARA] Ao ghelo] zhast
g F$ FARAE A4819ES $ASKL Lot No. 3 ~ Lot
No. 5& A3A] o ¢&EL 747 At

1 A3 Lot No. 32 FABAZ} 1L96mOE AYEH +H=d
& A ZAogel A 298 ¢ 5 9ATh

831, Lot No. 4= Lot No. 33} U3t dhHo g AHFPA] F
o e 250kgfem’o R Al F BHlol=2 A&t
2 Ay 1.625mE B} o ZolEYch

Lot No. 5%= Lot No. 49} %3l giyjo2 Hao|=2 Azt
515 APA g gEe 180kgfem’ 0 E ZAAFE 1 Ant
1.356m=2 HAP}L o 015

ol A= Ad¥uEe] 7 AUzt A
ol J& ol4fe] &2 Wrkof o|2A HH el Frlo 23
YA 27t 52 BB Springback B W) F1E
Zolgta AZEct[16]

o ol A i ko] 150kgfem’ Bt ZobAH EAH
AL o] FUkske @RS B9l A gl ARgs

180kgflem’ o2 AA5lAch,

[

&4 RS Bl AR ol Ague) B4 wE
i A FAUE AMg3lel AE AE B

EUAEFA H|lw
stalck Al 7HA] AEEE diiber dwel Euy) 7| 3ES &
goted Aizpst Al EAL HyhE = ook

3 ZIE Fig 7o) UEPNIL Table 204 eld 4= qlch
Al 7FA A HE(EYA|Z-Foreign goods, ZA1-ZA-Domestic goods,
F4E4-This Study) Fof FAFTHCE AR A|PHS] U=
= 59 AEolY Iu i AR fARIEeH, dE7) U1F
£o] 7V Hdch

FA4E gl Wrrt SU18He ol mholAE weo) o)
HAHEo] Aol EeHe] FEA0] FUlete] AU} FAE
71 wolet AzETk[17]

Table 1 Experimental result showing decrease of thickness deviation of
blade
Experimental AYA ;E:‘:Hai;; AR
Lot No. SHzEY (Kgf/cm_z‘) (im)
No. 1 x 300 4923
No. 2 x 250 3.544
No. 3 o) 300 1.96
No. 4 ] 250 1.625
No. § ) 180 1.356

YT Wed EYol=F Asieict. 1 An FA9 U
Zo17] 8 Hx e F7t AAE o Eo ¢ #HA
LS U £ Uk

219} Lot No. 137} Lot No. 22 H|wajE ATz Bgol==
Az o Ztdat 7R s1¢g guldlelE ZJujo] $uo)
EFo1=9] FAHEAL & FFE v ALE HAE Lot
No. 3 ~ Lot No. 5= Z+ A9 A egfndlo]E Au|9] 438 %
3 F HES AAEIET

Density(p )

—=—Density(p }
¢ Apparent Porosity(%)

[

NSNS

e

-7

T 1 T T T
N w £ (&) [}
(%)Ausoi0d uaseddy

T

T T T
Foreign goods Domestic goods This Study

Fig, 7 Density and porosity of blade.

=)



54 A7 - AYS - WHE - o1 - 0)71A SR ARG
Table 2 Density and porosity of blade 2.5 T . . 100
[JDensity( p )
Foreign Domestic This Stud I Apparent Porosity (% )
goods goods Y 204 z
Density 232 1.78 203 a B
() -
> 2
B o
Apparent 2 9
Porosity(%) 6.01 6.31 1.50 & 101 g
<
0.5 R
65 i 0.0
T 1 4 5
........ A
&0 T L Parts of blade
. Fig. 9 The graph showing uniformity of density and apparent porosity
: of blade.
& - /‘:><_-——’/§
——_

Hardness(kgf/mm?)
& g
1 1

—a— Foreign goods
w0l : —6&— Domestic goods | |
T : —&— This Study T

0

T T T

0.05 0.1 02
Force(kgf)

Fig. 8 Hardness of blade as a function of loading force.

Table 3 Hardness of blade as a function of loading force

e | P | Domesic | g sugy
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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Table 4 Density and apparent porosity of parts of blade

EaCY Density Apparent
= ) Porosity(%)
1 2.03 2.26
2 2.02 1.41
3 2.03 1.57
4 2.04 1.41
5 2.02 1.31
6 2.04 1.36
7 2.04 1.26
8 2.03 1.42
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