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Advanced Mask Manufacturing Technologies
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Lithography technologies are applied to high-volume manufacturing of semiconductor devices using a mask to print an image of a circuit pattern.
With the increasing shrinkage of mask patterns accompanying the ongoing shrinkage of semiconductor devices, technologies for the manufacturing of
masks without defects are becoming essential to achieve a high yield rate in advanced semiconductor manufacturing processes.

Toshiba is promoting the innovation of mask manufacturing technologies in cooperation with the Toshiba Group and its business partners, and
has established D. T. Fine Electronics Co., Ltd. (DTF) with Dai Nippon Printing Co., Ltd. in order to supply masks that serve as a key driving force for

the shrinkage of semiconductor devices.

We are now developing advanced mask manufacturing technologies and equipment for extreme ultraviolet

(EUV) lithography that have different structures from conventional deep ultraviolet (DUV) masks.
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Cross-sectional structure of EUV mask
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Cross-sectional view of nozzle for scanning-type developer
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Top-down view of scanning-type developer
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Chamber structure of dry etching system

2.4 NE—URMERE - EIE

R A ZEE X, WU S5 — 2 D3 kT L 22 RIS R &
NTWBDERMERST B2, 787 — VR ZIT Do O
WIINFT L FETHBELTRRORAZIZfE->T w5, DUV
KR RELE) LB WRETH S, 27251,
EUVRAZIIERD AT L) 785 — 2 T, DR 4
BIZF OB HD IS, WLEPZRE, EUVVYAZ K
EOTOOH 7R L 720

WIS, KO BMZ 8y — A RIS B 7201 BT
E— 2% FW KB AR E O L DTV 5,

— iz, EAERITET-HMSE (SEM) ITRFEINLETE—L4
W RARIIIER I W EREZ RO Z EDSHIL T WS,
LALERD< A TIEIEMA T ET S720, #HTHI LD
W72 5720 —HEUV~AZIZ, HARDIFIZL A @53
T—=IlHON TN L OIEENZRF->TEY, BTE—2%
R REIC R > TE T WD, 22T, BFE—2%
MWK AL LT, SEMER UEBECTHnm A 5%+ nm
DFIWUR SR - BFE— 2287 — Vi EISER S TED
Y EFR KRBT R EBRINL TSy — AR RS 5 )5
BRFENTVE, LeLIOFEIR, MEhzEdsh
IR EEDSTEL 22D &) PL— R+ T DORED D %,

DX Bl THYIL, (bR 425 ERT & 3L W TE
WHROBTE— 2% V7K A E OB 5% I 25E
R CTHeEDTze COF RO RDOFFRIL, ET-E—2%IKIC
LAHFETIHEET, 100 X100 um FEFEEDIAH) ZFE -7 &
L Oy =V RIS L, ISy =i oiiisn s
S E TR R ET o & 2 R E T RFRICIVIRIEHE TS
RSO = BRI T52ETHS (B5),

CHITKY, IR WD Y — 52 S TE, SEM
Y4 7L LB R E R L T& %, F72, DUV
THUEIZ 2 W R K BEIRAL, EFE—aTIE I

RZ L Ea1—Vol.67 No.4 (2012)



EFGEE

(T
\,@_ BGEE AR
----- BEREER

B5. BEHEEZHARNBEFE—LZAVEZRBERERE —ETY—2%
IR E 72 01" Tl R -7z "7 T8 — VI RIS,
TR BT & A 2 TV ST D,

Defect inspection tool with projection electron optics
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Technologies for verification of repaired patterns
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