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ULSI Lithography/Data Processing Techniques
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Optical lithography is likely to remain a key technology for the volume production of 1 Gbit DRAMs, which is expected early
in the next century. Data processing techniques are playing a vital role in realizing ULSI fabrication, since most advanced
lithography tools and even processes rely on data processing for much of their performance.

For the fabrication of masks for 1 Gbit or higher DRAMSs, we have developed a high-speed mask data conversion technique
based on a combination of hierarchical and parallel techniques, and a data processing technique to reduce false mask error
detection.  Inorder to enhance optical resolution, an automatic shifter generation technique for alternating phase shifting masks,

and an optical proximity effect correction technique have also been developed.
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Data processing for mask data generation
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High-speed hierarchical and parallel mask data conversion tech-

nique
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Flow of technique for reduction of false mask error detection

BWZ L Ea— Vol.51 No.9 (1996)



— L % o T a—F SR IE R T 72 D
RS, B3I, ZOEINICK 22 —F DI 2R,
PR T—ZICHL, fEELEY MEDOBHNTHEL
MRy —r2wF 7 EiTV, —BULIza—FIEHL
THerUH AT ICEZ PN T—7 LM 21T 9
ZEIZEN, EERTTS . @IS SAUEEEURA % ]
WL TEHAN—Ty b TRIRELTZ, L BROE
v MEYHETE L 08, 7TovAZM4h 22X o TEHY
KbnzwmWIEr TR c&E 2 X ) IC% -7z,

0oo
JE
]
]

mEEEC000
mOoo

Opoo0pann

o o o o o [ | [ )

[ 1]
mim| ] 1]

(a) =RZ D 2= TR

RE =y F s, i” ] iir Eiaan
& IE DA, 0 00
4xdE Y b 5

a

(c) MIBHEOE Y prig—
E3. a—FAsHnF) oy b F = OER TS & MO 2
—FEFHHL, LHAHET S,
Example of corner rounding processed by new technique
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Principle of alternating phase shifting masks
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Automatic shifter generation for alternating phase shifting mask
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Flow of technique for automatic correction of optical proximity
effect
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