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Background Core Steps Discussion
Wafer Warpage: During the manufacturing process, EXxperiment Set=up Measurement Verification 1. Conventional speckle method for wafer
water undergoes many microfabrication process steps, In project plan, two sets of sensors are applied for different Before the wafer measurement starts, two verification tests O\_/eralll Warl?agg c_:ontogjr§l Wereh the fsame, but  for
which would make wafer experience thermal cycles. field of view. were done to verify the speckle-free method. microe ectronic evices bul t on the wafer tiny warpage
difference may lead to big problems.
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. Once the speckle-free DIC method solidified, the actual
- s e 300mm wafer was measured.
::tr::er m ::::er m | Vi li W: fer_bum::)esﬁl;:av?la a eh V'sual'zv:ta' :ﬁ\r-bum::;?ll;:axa a eh V'sual'zv:ti! rair_bum::)es?ll;:avl\)la a e. | [“T(],o )
pensity e — v o m—— T;ﬁ;;::t::‘:: ) zsrgegcj T;m!)tzlrat::re ) 1sorgegc: Temperature 220 gegci =
- ' e et — : ‘ min / max 7-0‘.205mr.n / 0.232 mm ‘ min / max -0.‘213mm / 0.172 mm ‘ min / max|-0.226mm / 0.191 mm 1 120
riation o 3 o . — ’ ‘ : ‘ 1'.1',- 80 ( \ ( B \ ( \
e | Soed o | | : i Verified speckle- 300mm Watfer
R S gm0 0 o Built speckle-free | | free DIC method Warpage
- _ sﬁﬁ - DIC measurement | | & optimized Measurement
2 "3"*-8-: i system conventional DIC subjected to
O | . TR O . method thermal loading
£ - / J . J
_ £ Figure 13. In-situ warpage measurement of 300mm wafer with speckle-free DIC method
: o : Figure 8. Pattern size and density effects: pattern generation program
Figure 5. Digital Image Correlation System




