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A Study on a Wet etching of ILD(Interlayer Dielectric) Film Wafer
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ABSTRACT

Recently, the minimum line width shows a tendency to decrease and the multi-level increases in semiconductor.
Therefore a planarization technique is needed and chemical mechanical polishing(CMP) is considered as one of the
most suitable process. CMP accomplishes a high polishing performance and a global planarization of high quality.
But there are several defects in CMP such as micro-scratches, abrasive contaminations, and non-uniformity of
polished wafer edges. Wet etching include of Spin-etching can improve the defects of CMP. it uses abrasive-free
chemical solution instead of slurry. On this study, ILD(Interlayer-Dielectric) was removed by CMP and wet-etching
methods in order to investigate the superiority of wet etching mechanism. In the thin film wafer, the results were
evaluated at a viewpoint of material removal rate(MRR) and within wafer non-uniformity(WIWNU). And pattern step
height was also compared for planrization characteristics of the patterned wafer.
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(a) Spin Etcher™(SEZ)
Fig. 1 Mechanism of Spin etching

(b) Spin etching mechanism
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Table 1. The condition of experiments

CMP Spin Etching
. LAPMASTER
Machine
LGP-381
Wafer(6inch) Thin Film wafer (TEOS)
Pad IC1400'™ Not used
. Sturry .
Solution (ILD1300™) Diluted HF
Time 3min 3min, 6min
Flow Rate 200m!/min 370ml/min
Polishi
OISTing 300g/cf Not applied
Pressure
Rotating 30 0~1000
m |~
Speed P Pm
Wafer .
. 30rpm Not applied
Carrier
Measurement Auto EL-II(Roudolph)

Fig. 2 The feature of experimental setup
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Fig. 3 MRR as chemical component

Fig. 3& st Zgvlo & o AASS &
A5k Zolrh of 7|4 "ol 4o gk HFY FHAH]
& AUz Fr718r S o, 2 AAES o 196A
/min A ARz Fratglcy. w3 &AM}
10vol%e o wiek AAEo] 977A/min2 2 EH A
1000 A/minoll 234383t oly &) A&
zAstegA el o8 7t 2d ¥sglel o
AAEE Aojg F UEE HolFrh EEEdge
exclusion) 3mmE g Holy AW 52EAE9)
wut AAEE Vo o] BE B Hy
o AALE T olE A )& o] &ate] 7
o] 23t FAMulo A WIWNUE F3I%x, 1 5
10vol%2] 3atll & ALR-3F Zitg e Adet 7}
& Aot vjmsted JERASITH

%

WIWNL,

As-deposited Spin Elched Immersion Etched ~ CMPed

Fig. 4 Comparison of WIWNU CMP with wet Etching
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Fig. 5 WIWNU according as rotating speed
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(a) Wafer layout
Fig. 7 Pattern density wafer

(b) Die layout
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