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Development of an Ultra-Thin Dicing Blade Applying Ultra-Violet Curable Resin
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1 Schematic view of forming method

2 Blade forming equipment
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#£1 Composition of blade unit:vol %

Blade No.| Resin | Diamond| SiO,
AUV) 98 2 -
B (UV) 80 2 18
c V) 73 2 25
D (UV) 65 2 33

E (Phenol) 65 35 =

#* 2 Experimental conditions

Machine | DAC-552 by DISCO
Workpiece | Silicon wafer

Spindle rotation : 15000 rpm
Cutting |Depth : 0.5mm, Length : 1.0m

condition |Feed rate : 0.bmm/s

Coolant : Water 2.5 L/min
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3 Variations of mechanical characteristics and radial wear rate of
each blade

Teflon coated film

/ .
Resin compound

Bottom mold

4 Blade forming method by loading
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—C=— Resin & Diamond only(5) 0.8 Pa-s
woiee With WA grain (15) 1.9 Pa-s
—4— WA(15)+Carbon fiber(3) 2.9 Pa-s
wmppee ' With WA grain (25) 4.1 Pa-s

—&— WA(25)+Carbon fiber(3) 5.4 Pa-s
() Added vol% & viscosity at 25°C

2000 3000 4000 5000

Spinner rotation speed rpm

X6 Relationship between blade thickness and spinner rotation
speed

7 Measuring points of thickness and hardness
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1 Hardness : SiO, only

= Hardness : WAonly

EEE Hardness ' WA with Fiber
=—4— Bending strength : SiO,only
=0~ Bending strength : WA only
~@— Bending strength : WA with Fiber
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Hardness

B8 Variations of blade mechanical characteristics by adding
filler
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# 3 Type of dicing blades unit: um

Blade | WA | Fiber | Diameter | Length
C1 X Carbon 7 30
C2 @) Carbon 7 30
C3 O | Carbon 7 60
C4 O Carbon 7 130
Ch5 O Carbon 13 130
Cé O Carbon 18 130
G1 O Glass 13 35
G2 @) Glass 10 60
G3 O Glass 13 70
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9 Measuring method of chipping size distribution
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10 Results of cutting experiment

UV resin blade

Phenol resin blade

11 Top view of chipping on the surface of workpiece
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