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Technology At 3M Is Owned and Leveraged By All

* Intellectual property belongs to
3M, not a single business

* Businesses combine multiple
platforms to build unique product
solutions

* 2850 patents issued in 2008

* 38.000 issued and pending
patents

» 30 Customer Technology Centers
around the world

| Shared Technology Is The Heart of New Product Innovation |
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Reticle Purging Approaches by Nitrogen with Enhanced Efficiency

Chen-Wei Ku', Shih-Cheng Hu'", Shean-Hwan Chiou’, Po-Shin Lee’

! National Taipei University of Technology, Taiwan
? RexChip Electronics Corp., Taiwan
: Gudeng Precision Industrial Co., LTD, Taiwan

ABSTRACT

The technology roadmap toward smaller structures and thinner layers in semiconductor manufacturing directs attention
more and more toward yield-affecting influences from the air quality of manufacturing environment such as water vapor,
0,, CO, etc. to absorb high-energy radiation and formation of haze form on reticle surfaces durmg microlithography
processing. A useful method for reducing these yield-affecting influences is purging the reticle surface with nitrogen gas.
The main 1ssue 1s the difficulty 1 performmg purge process i the space between the reticle and pellicle, which has a
rather fragile geometry. Our study strives to find the optimized parameters by using computational fluid dynamic (CFD)
simulation plus the corresponding mspection results of reticle exposed by 193 nm beam 1n the fab. Results show that
Purging time 1s sensifive to both the number of purging holes and the purging flow rate. The required purging time can be
reduced from 77 seconds to approximately 34 seconds by increasing the purging flow rate from 0.094 L/m to 0376 L/m
(corresponding to purging velocity of 1.0 m/s to 4.0 m/s). However, concerning the breaking of pellicle due to high
velocity, the purging velocity was limited to 2.0 m/s (corresponding to its flow rate of 0.188 L/min). By doubling the
number of purge/vent holes, with the same flow rate, the required purge tume can be even reduced to 33 seconds.

Effective Purging Solution to Reticle Haze Formation

Wen-Ju Tsengl. Shean-Hwan Chiou’ Ming-Chien Chi’, Po-Shin Lee’
! Rexchup Electronics Corp. (Tarwan),
? Gudeng Precision Industrial Co., LTD (Taiwan)
' No.429-1, Sanfong Rd., Houli Township, Taichung county, Tatwan R.O.C.
?No.428, Bade St., Shulin City, Taipei County, 238, Taiwan R.O.C.
Phone: (886) 2-26800980 FAX: (886) 2-26800960 E-mail: poshin@gudeng com

ABSTRACT

The control of haze contamination on reticles has been gaining an ever-increasing focus because of its contribution to the
huge yield loss in semiconductor manufacturing.  Yield improvement through the reduction of haze on reticles has been a
significant challenge as the use of 193nm light source and the shrinkage of line width on reticles.  For a mass production IC
manufacturing fab, an easy and practical solution 15 needed to prevent haze generation. In our previous study (Tseng et al.,
2008), we demonstrated a practical and effective solution to reticle haze formation at a mass production DRAM factory.
After implementing this solution, the number of wafers printed without haze development on reticles can be up to 150,000
wafers, and the maximum exposure dosage can be up to 9x10° mJ/em’® without the detection of any printable hazéy Using
the average data from more than 20 reticles, the average wafer printed before cleanmng of reticle was mogeftiia;

In current study, our focus is mm 1
generation effectively, but also ec
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