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Shapes and Flatness Measurement System of Silicon Wafer
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As the design rule constraints become tighter for semiconductor devices, the requirements for wafer shapes
(e.g., Bow/Warp) and flatness (e.g., Global Backside Indicated Reading (GBIR)) are becoming more stringent
every year. Kobelco Research Institute, Inc. has commercialized two types of systems for measuring the
wafer shapes and flatness: one based on highly-accurate line scanning which is less costly, and the other
based on surface scanning with an even-higher accuracy. This paper introduces typical system constructions

and some measurement results.
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Fig. 1 Bow, warp and GBIR of wafer
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Fig. 2 Measuring method of SBW series

03 0000000000 SBW-330
Fig. 3 Shape and flatness measurement system SBW-330
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Table 1 Specification of SBW-330

Item Specification
Fixed quality area 294mm or under (Sensing area is included
Thickness 70000 1000p m
Measuring GBIR 2004 m
items Bow 0 200p m
Warp 0 200p m
O direction 1mm, 2mm, 4mm pitch
Measuring 11.25° (16lines), 22.50° (8lines)
position 8 direction
45.00° (4lines), 90.00° (2lines)
Liniarity + 050 m
;Zia(,:slﬂ:'?rfgsg Repeatability o001y m
Resolution 0.01y m
Throughput 4 Lines 2mm pitchO O 48sec/Wafer
Transfer method Backside chucking
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Measuring method Shape map

Thickness map
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Fig. 4 Measurement example of SBW-330
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Fig. 5 Measuring method of LGW series
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Fig. 6 Rotation and translation stage under measurement

070000000000 LGW-3041E
Fig. 7 Shape and flatness measurement system LGW-3041E
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Table 2 Specification of LGW-3041E

Item Specification

Fixed quality area 294mm or under (Sensing area is included

Thickness 6500 850y m
Measuring GBIR 0 2004 m
items Bow 02004 m
Warp [J200p m

Spiral scaning R directiond 5mm, 10mm pitch

Measuring
R directiond 1mm, 2mm, 4mm pitch

position i i
Line Scaning | o girection1 11.25°, 22.50°, 45.00°, 90.00°
Liniarity + 05u m
Thlckngss Repeatability o001y m
measuring
Resolution 0.0y m

5mm pitchO O 63sec/Wafer
10mm pitchO O 46sec/Wafer

Spiral scaning
Throughput

Line scaning | 4 Linesd4mm pitchO O 43sec/Wafer

Transfer method Edge griping
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(a) Thickness map of wafer 1
GBIRO 7.12y m

(b) Thickness map of wafer 2
GBIRO 2.96p m

wur-snom

(c) Thickness map of wafer 3
GBIR 4.18y m

(d) Shape map of wafer 2
Warpl 24.32p m

08 LGW-3041E0 0 OO
Fig. 8 Measurement example of LGW-3041E
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Fig. 9 Correlation with the conventional system (spiral scanning)
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Fig.10 Correlation with the conventional system (line scanning)
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