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A Study on Electro-deposited Multi-layered Diamond Tool
for Grinding Sapphire Wafers
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Abstract Recently sapphire wafer has expected as smart phone cover material, however, brittle nature of sap-
phire needed edge grinding processes to prevent early initiation of cracks. Electro-deposited multi-layered groove
tools with 35 um diamond particles were studied for sapphire wafer grinding. Solid particle flow behaviors in agi-
tated electrolyte was studied using PIV(Particle Image Velocimetry), and uniform particle distribution in Ni bond
were obtained when agitating impeller was located lower part of electrolyte. Hardness values of 400 + 50 Hv were
maintained for retention of diamond particles in electro-deposited bond layer. Sapphire wafer edge grinding test
was carried out and multi-layered 160 um thick diamond tool showed much greater grinding capabilities up to
2000 sapphire wafers than single-layered 50 um thick diamond electro-deposited tools of 420 wafers. The rea-
son why 3 times thicker multi-layered tools than single-layered tools showed 5 times longer tool lives in grinding
processes was attributed to self-dressed new diamond particles in multi-layered tools, and multi-layered diamond
tools could be promising for sapphire grinding.
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Fig. 1. Distribution of diamond particles in electrolyte (a) during and (b) after agitation.
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Table 1. Defect Ratios in Pilot Wheel (n=100) after eliminating Poor Factors

Thickness (um)
Test Results (ea)
130-159 160-170 171-180 181~ Total %

Porosity/non-uniform 1 0 0 0 1
Fail Ratio Swelling 0 0 1 2 3 6%

Thickness 2 0 0 0 2
Pass Ratio Depostion thickness 0 88 5 1 94 94%
Total 3 88 6 3 100 100%

Table 2. Thickness of dispersion plated section

Groove bottom section

Groove left section

Groove right section

Thickness 161.9 pm

161.9 um 165.7 um

Fig. 2. Dispersion plated section with thickness
above 160 pm.
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Fig. 3. Cross sections of sapphire wafer edge before and
after grinding.
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Table 3. Sapphire wafer grinding test results
Test results
; — — Number of average
Number of grinded Surface roughness Grinding precision grinded wafers
wafers (Ra) (pm)
1 1921 0.3 40
2 2008 0.21 45
llvmlt‘ 3 1858 0.19 35 1983.6
ayer
4 2206 0.25 45
5 1925 0.22 40
1 411 0.45 75
. 2 426 0.47 80
Single 3 355 0.56 80 421
layer
4 405 0.38 60
5 508 0.46 65
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