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Advanced Electron Beam Writing System and Defect Inspection System for VLSI Photomask Fabrication
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Optical 4 to 5x reduction printing lithography is now the most popular method of LS circuit pattern fabrication on a wafer. The
photomask fabrication technology is an important issue in this optical lithography, because the photomask is used as the negative for
printing and circuits with submicron structure continue to become smaller in size.

We have developed the EX-11 high-precision electron beam writing system and the MC-3000 defect inspection system to enable
photomask fabrication for 0.18 Lm to 0.15m devices. Many breakthrough technologies were developed and successfully
incorporated into these systems, such as automatic control of the electron optical column, in-situ cleaning of electron optical
deflectors, real-time proximity effect correction, and a new defect detection algorithm.
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Data flow and configuration of EX-11 system
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Specifications of EX-11 high-precision electron beam writing system

I B it &
HNEEBE 50kV
EREE 40 Alem’ (BK)
E— LRk OIZEREAZE — A (AR - =/&A2)
E—LEESGE NIZAFv
BAE—-ATE 2.55%2.55um’ (@&X)
EiREMEE 1,024 % 1,024 pum?
BliREaE 64 X 64 m*
7 R A8 1.25nm
AF—Y e
RAGHAX 5,6, 7,8, 91 /F(230mm) ¥ 2T

INsRL X
RRST I —F v —
R RIS it
: —— RV

B4, BFAFREMERTE
A A EE A 5T 5.
Electron optics and writing strategy of EX-11

PUF Iz, IR A8 T

AR, WOE - - Wil 2 A, EBE 78—
¥ OEFMA DL > TUMIB R ZMIBIDIKIEL, 20
SR K255 um IZE R TR AY LA ERT 5. I
ko 2 ) A ) e RS O A D Ao () BRI

LINTLO24 gm, R IN)T64 am, T HAZ 13 1.25 nm

EL, MBS — 2R TESL L HIT50kV
&Lz,
32 EHEEREOESHICEA UL Wl
(1) EBZ% il #03 2 b 10 & 2200021318 4 1 HEAEI A3 K
S A A N S RSP (AT /R0 ]l R SRR 7 ¥ 173
P 2 AR B 20 2 SRR N DRI B R 2 RS L%
L7z CoRtETi, ORI RTEIC, B

HZLE 1 —Vol. 54 No. 11 (1999)



TAOOMBEE
¢ (i 4@ O:CF:

CxHy
iﬁl‘]&s@ﬁﬁkﬁ#bh%ﬁ%ﬁﬂ%

HF @ ZwibksE L 2vERSVHI (REERTF)
O : BRIV (BERF) 002 L TR R
CO : —E¥bRSR CxHy : \AROh—R (RS KRORDERD)

5. SYNILERVWCEEPREEORRARE  O:LCROREG T A
Db, BEFE 7y EOWTER 2 A LTI BRI L, Fi ok
(R FRVS T | ASE @ RE Ly AR
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Pattern accuracy specification and evaluation results
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Specifications of MC-3000 defect inspection system
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