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Characteristic of Mirror Surface ELID Grinding of Large Scale Diametrical Silicon
Wafer with Rotary Type Grinding Machine

Chang-Soo Park*, Won-Il Kim', Duck-Hyun Wang"

—  Abstract |

Mirror surface finish of Si-wafers has been achieved by rotary in-feed machining with cup-type wheels in ELID grinding,
But the diameter of the workpiece is limited with the diameter of the grinding wheel in the in-feed machining method.
In this study, some grinding experiments by the rotary surface grinding machine with straight type wheels were conducted,
by which the possible grinding area of the workpiece is independent of the diameter of the wheels. For the purpose of
investigating the grinding characteristics of large scale diametrical silicon wafer, grinding conditions such as rotation speed
of grinding wheels and revolution of workpieces are varied, and grinding machine used in this experiment is rotary type
surface grinding nvc equipment with an ELID unit. The surface ground using the SD8000 wheels showed that mirror like
surface roughness can be attained near 2~6 nm in Ra.
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From: ELID Grinding Tech. H. Ohmori.
Fig. 1 Schematic illustration of ELID grinding system
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From: ELID Grinding Tech. H. Ohmori.
Fig. 2 The basically chemical theory of ELID cycle
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Table 1 The experimental material

AT E Table 19

Material
Si-wafer

Thickness

0.8mm

Diameter
300mm

Hardness (Hv)
Abt.800-900

B Ago] A3t AgAE| AL Table 20] UebAT)

Table 2 Instrument for experimental

Grinding machine  |Rotary grinding M/C ( Amadasino, SS501)
.. Cast Iron Bond Diamond for ELID
Grinding wheel ¢3¢ 100N100M 300mm x W10 (Fuji co)

Power supply of ELID
ELID power Fuji ELID 920 (Fuji daisu co.)
Fluid AFG-M, 50:1 dilute (Nordake co. )
Workpiece Si-Wafer (300mm)

Measuring Equipment|Surftest 701 (Mitutoyo co.)
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Fig. 3 The electrical behavior of ELID

Table 3 The specification of experimental conditions

Revolution of table (rpm) | 800, 1000, 1150
Grind-ing |Work piece speed (m/min)| 150, 174, 197
condition | Ram feed speed (mmv/min) 120
Cutting depth (um) 1
Voltage (V) 90
ELID Peak current (A) 20
condition On-off time (us) 22
Pulse D.C Pulse wave
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Fig. 5 Influence of feed direction on surface roughness
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Fig. 10 AFM image for Si-wafer by SD#8000
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Fig. 13 The flatness of ground si-wafer

Fig. 14 The photograpy of machined Si-wafer
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