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The shrinking design rules, increased number of layers, and application of new materials are the aspects characterizing
progress in semiconductor devices, alongside the downsizing and multi-functionalization of electronic devices such as
smartphones, tablet computers, notebook PCs, and so on. The required properties for semiconductor wafer process materials
have been increased and diversified under these circumstances.

Hitachi Chemical has been developing and commercializing various kinds of CMP (Chemical Mechanical Polishing) slurries,
“HS-series”, wafer coating materials such as spin-on silica film, “HSG”, and low temperature curable organic type photo
definable dielectrics, “AH-series” applied for stress buffers and the redistribution of bumps. Technical trends, our product
features and future works for CMP slurries and wafer coating materials are described in this report.
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Figure 1 SEM image of scratch on STl test pattern wafer
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Figure 2 Influence of scratch to the fine design-rule device
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Table 1 Polishing performance of ceria slurries with additive

25— HS-8005 HS-8005-X | HS-8005-X2 | HS-8005-X3 HS-NC
FFEEER FE [nm/min]
SiO,f% 350 330 300 250 250
SiNj& 8 8 8 8 4
pSifE 1 1 1 1 <1
SERM* [nm] <10 <10 <10 <10 <10
TREE(E [AEAHE] 100 40 20 <10 <1 3 HS-8005& HS-NC?h 4R

* Active/Trench=100/100 pm&B P Dishing

Figure 3 Appearance of HS-8005 and HS-NC
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Figure 4 Defect classification and counts after barrier CMP
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