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Edge Roll-off Measuring System for Sapphire Wafers
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The production of sapphire wafers has been increasing rapidly with the recent growth of the LED
market. To improve the yield of chips, it is necessary to control the shapes of the wafer edge, called "edge
roll-off" This paper introduces the principles of measurement, construction and performance for an edge
roll-off measuring system, "SEPR-1600," which was recently developed for the sapphire wafer market.
This system combines a shape measurement device of a Shack-Hartmann type with a conventional edge
profile monitor to realize a higher throughput, lower cost and smaller equipment size compared with
the conventional monitor. It has been confirmed that this new system achieves high accuracy, with its
measurement results matching those obtained by a contact type measurement. The measured values of
roll-off fall within a standard deviation of 5.6nm, verifying the system's high repeatability.
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Fig. 1 Edge part cross section of wafer and definition of roll-off
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Fig. 4 Method for calculating roll-off profile from CCD image
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Fig. 5 Edge profile monitor layout
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Table 1 Specification of SEPR-1600

Material : Sapphire (Rough back side)

Diameter : 4, 5, 6, 8 (inch)
Thickness : 400 ~ 1600 (4 m)

Measuring object

Roll-off profile

Measuring item Edge profile

Notch profile

ROA Repeatability < 30 (nm)

Repeatability

of chamfering length o<2(um

Throughput About 5 (second / point)

1,000
FT7Y USRS SRR SUUUUUUAN ST SR
(]
00 e T
1000 e
£ f-
g 2,000 -
L S B T S S
- -3,000
-3,500
B S
500 e
-6,000 ‘
Location (mm)
X8 w—nt 7HRMET — 5
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Roll-off Repeatability data
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