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CMP Evaluation of Re-Usable Polishing Pad using Auxiliary Plate
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Introduction

Most of polishing pads used by CMP (Chemical Mechanical Planarization) process are disposed of industrial waste without being reprocessed after use. In order
to reprocess these old polishing pads, the auxiliary plate was developed and commercialized by TOHO Engineering Co., Ltd. As removal of material from the wafer
is dependant upon pad surface properties, the polishing performances of the reusable pads were evaluated on Applied Materials® RefleXion™ LK™,

Experimental and methodology

* Auxiliary plate with new pad installed on * Pad cleaned with high pressure DIW and * Pad surface cut to have flat surface (regarding * Plate with refurbished pad
polisher platen dried profiles results) installed on platen tool for a new
* Wafers processed until pad reach end of * Pad thickness profile and grooves shape » Pad reprocessed: new grooves done, similar to WreAirie
lifetime analysis performed to prepare original ones * New cycle starts
* Auxiliary plate + pad removed from tool regrooving
[ Auxiliary Plate  Polishing Pad _ Tt ot e e [ Auxiliary Plate  Polishing Pad
) Hised

Pad ('utle
thickness
i Groove
depth 0.6mm Groove
depth 0.6 mm

Rotation Rotation

New Pad Reprocessed Pad




Results and discussion

Pad Refurbishing Removal rates, profiles and topography

'In accordance with thickness $ b i ‘Comparison between refurbished pad and conventional method:
-3 K : w' 3 s g f

profile post CMP, pad is cut to q”’ A }“‘\“a !Hﬁ W B = Removal rate show comparable results and same behavior

have a flat surface before doing I A1 1 '

5

new grooves with cutting tool as = Polishing profiles are matched

original ones.

= Grooves scan show ks
comparable dimensions as the
one of a new pad

= Both have a dishing < 250 Ang in the T-Box measurement site

T rmscrval Rate on Coppar
Comparison with and without Toho plate

= Regarding pad thickness,

before and after a lifetime, up to i.
3 refurbish can be performed 3 2
on the same pad ) é = z ) . .

22 g Vs » -

'lmpact of éuxlllary plate and reusable pad on defectivity.
monitored on copper wafers.

= All results are in specification and comparable between -
plate, new pad with plate and refurbished pad with plate == Ea
2
2
o
&
" e»n
é +FOR W Toso Pate (Pad Tst redurd = X0 h)
o 90 . wFOR W Tabo PAne (Pl 19t Relurb » a5 N
@< 4 POM wio Toho Male (Ped =05 8}
FOR »f Toha Plate | New Pag =0 =8|
Totdl Asvalywe M ' 4%0 At0 5] [ %0 10 %
Defaectivity mapping on new pad Defoctivity mapping on refurbished pad | Wafer Position (mm]

Conclusion

'Polishing pad is one of the main cost detractor in CMP. Thanks to Toho auxiliary plate designed for the RefleXion LK tool, the ability to reprocess old pads has
been demonstrated: pad refurbishing at end of lifetime (cleaning, cutting and regrooving) does not affect pad efficiency for a new lifetime, in terms of removal rate,
uniformity, topagraphy and defectivity. Three cycle of lifetime were performed for the same pad, meaning high potential cost reduction for production in the future.
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(& Mk :Market Penetration of Wide-Bandgap SiC and GaN technology in light of Silicon Superjunction and IGBT technology
evolution: CS MANTECH Conference, May 19th - 22nd, 2014, Denver, Colorado, USA)
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