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Mask Inspection Technologies for Manufacturing of Advanced Semiconductor Devices
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With the progressively higher integration and capacity of semiconductor devices in recent years, improvement of the performance of mask
inspection technologies for reduction projection lithography has become increasingly important.  Demand has been growing for the early develop-
ment of a mask defect inspection system with appropriate performance for advanced device node sizes.

Toshiba has been developing mask inspection technologies since the 1980s.  In cooperation with NuFlare Technology, Inc., we have now devel-
oped the NPI-7000 mask defect inspection system that can handle cutting-edge devices of less than 20 nm half-pitch node with almost double the
throughput compared with conventional systems. The NPI-7000 is also equipped with a mask inspection function for extreme ultraviolet (EUV)
lithography for the first time in the world, and is playing a role in the advancement of our semiconductor manufacturing technologies in parallel with

the development of lithography technologies.
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Flow of large-scale integration (LSI) and mask manufacturing

2 RAUVRBEAREREEZEKT BDICimixl

~NAZ7 DREERAET AH) XL, Rill§5 L

s Lk P

RZ L Ea1—Vol.67 No.4 (2012)



=%, YAZIZEBRIHE SNy — > (FEEg) LAY
RS R ESY =2 (BIHR) D772 Kifak LT
3% Die to Database A (DB#RAL) LI 5B DT,
RATEHDORIGERINTELZENSFITVATEETA ¥
THwHNE, 9)—20FUZ, A7 LICEE SN A —
DFEFTT =% H S S 7z Die Mif§ 0 7 5% K If & LTHR
119 % Die-to-Die#it 4t (DD#A) T, M7 — 5 2B L
HBWZEDS, BT OMHRZEIZASHVLENTW S,
A lBA%E L7z NPI-7000 1%, Z DM oA X xf->TH
0, FMRFAEEHICHIETE %,

REOFIIIS YTV THBELOD, it~ As HRKHKR
Fedemt e UTEIT 57201213 % DM B AL ETH Y,
F72, KBBRI AT LA VT 7 L= a yE R E N 5,

Z T, NPI-7000 % B2~ A2 K KoM A B i O Mg & 3
GHEMEZE2I1TRT, ¥EIE, A7 OEMGEIET 720
D DUV (Deep Ultraviolet : iZ8416) L—F %L $5 2
Fyrl, EEHT -5 oSG A R L FE % SR
RO AT IR E Y AT ALK S5,

RAZ ZEREAT —VICHEL, KiE»SEIrN L%
W LCEBGE BRI TN L LIl €, &EF
T=FEBYIINRT =P INT 505 HH T, Dl
)70 e e 2479 6

hp 20 nm ELFD T3 AUk § 5~ A7 R g A VLR % +¢
Tegb720121, VY7 I 746N 5193 nm TV ik
DI E, 60 nm LT O 53 R RE % 1 o 72 A6 SR
PTHbo WIZ, 60 nm LLFOMZR S fEIE TG INI~A S
W {5 % 90 2\ 2 R ] C i IS A 975 72121, 600 MPPS
(Megapixel per Second) VAl &% Fr> 57— F LB 25
LDLETHY, BRI RER) A7 BRAEN S,

WAL, 20014572 & WK AR 8RB - T R SR

2%
DOV Y| 7 —5

AT~ EES
KR B
TDIE Y —
RIEALIE
HeIE L

800 MPPS
BRER
o0 B $ 7
— REe, (B,
NAFY PSF CD D1E#R,
VsB12 RIGEHR,
i EEES

SREGRER

TDI : Time Delay Integration (R¥EEIEFE ) VSB : Variable Shaped Beam
PSF: Point Spread Function (s {475 R%k) CD : Critical Dimension
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Configuration of mask defect inspection system
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1. NPI-7000 OE4{1#k

Main specifications of NPI-7000 and NPI-6000 systems
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Flow of defect detection processing
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