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Fabrication of Through Silicon Via using Laser Drilling Process
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Table 1 Comparison of TSV process using Laser drilling and DRIE*

Laser drilling “

Enables drillingythmugh metal pads

High drill rates for <0.5M vias per wafer
{drill rate of >~2000-2400 vias/s)
300mm process is in the industry from ‘2608
Depth uniformity centre-to-edges
Eliminates lithography delays & costs: Via
position on wafer programmable by CAD
Variable controlled Via depth in one run by
controt of energy and number of shots

Optimal ~85° sidewall taper angle without
compromising drilling rate

Smooth sidewalls at full drilling rate
Void-free Cu-coating with conventional PVD

Room-tem;ierature stress-free pmcéés even
at fast drilling rates
Neglibly small assist gas usage or none
Safe for structured wafers with active devices

issuéé wnth metal etch
Slow for <0.5M vias per wafer
(at etch rate of <~15umimin) .
.. 3060mmprocessinR&
Centre-to-edges depth non-uniformity

Lithography process & machine necessary as
_well as substantial photoresist striping
Variable Via depth is not available during single
- ~_etching step )
Etchmg speed reduced for tapered via proﬁ
*wine glass” shape as compromise
Scalloped sidewalls or speed reduction

) Voids with PVD! lon-assist preferabie

Wafer ss heated & chilled for mgh etch rates.
This could be source of stress

iSF&&,C,‘Fg are essential for the process
Plasma may be unsafe for active devices
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Fig. 8 Heat simulation results of cross sectional views of
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nanosecond pulse laser process
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