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ARSCL TRREBRAEINC L D) Y 7T 7 ¢ 7 aw At & 3DRAIK) L, DIFO6®ENLAR-
TWno.

B1E ) i, PEARRIKEOREICHO O EEREHN (74 ) Y 7T 7 4) 12250 T, fixd
EOEEE O IR A LR 5 & &b, BIROBIBHMI & ZNIERINDIEFHERIZ OV T/RL TS,
F IR OZE LOARSIFICBW T, EEORFEEZ LT 2 HEMICOWTH LT L, KRS
D ES TR IF ST THANADRREA TR L TV 5. SSICEMSMEE(bD —fil & LT, WENFRIZED 3K
TR E BRI T 2 FIEE T Z THWD v A7 BREHEOFEIZ OV TR R TN S,

% 2% [FDTDIC L2 MBILF RN & 2T 7 A TG IERROL EL) TIX, MEERGRITo—®ETh

% FDTD(Finite-Difference Time-Domaifffic & 0, ~ A 7 /3% — L itk O IR 04 12D TR IRIT 2 11,
LY MBEHE L TORPEOBES 2SI LTS, 2k, B % — 2 ORIEEZEITCIRO Y A
RXEMBENRH L EEZHLMNIT B EEHIT, BERBOTZOIZIEL VA NOFE - BUGREREZ Z[E L 7=
MR OBARIEBREPMBETHHZEERLTWVA. KIS, BIEFRICL AMIEREEZ /NS $TH5HEL LT,
HFRDOKE S ZFWELTHLEVBEBHREZRET 2L L DI, v 7B LU X7 L—% HWEREDEER &
LTHEBELTNWD., £, 74 P YR MEHWCERER L OIBRFT 21TV, RIS L DG L7125 %
OHERMEERLTND.
38 T TREMITHNT 5 27 v/ 0B%) TiE, - nmA— X Offg ) % 035 L+ 5 EREEIKH 25
w5, 100 mmEEZ D KEE—EBEENUER2 D AKX KMIC AT v/ NCED, BT 2 MR 2 7=
FTIOOBFFIECOVTHRFI LTS, BWREIEREZERT 2 8RR FEST T, BOLRIEEEZ k3
AR, EEEREETRO AE L 21TV, TRZEM TR E PRI TRICHE L, &2 I8 b L-B ez Lz,
T TRRICB W TR AT v/ NORRFE 72 F M A BT 7212, FRICHER & /0 fREE & ML vl AE 72 L v AR AL
RERBELTVD., ZOFETIE, v AZ L EREBBAICFEIEET 5 2 L12 X0 Sk ofEs 2 st L,
Ly RO A XRAEE O L2895 2 SICKBh LTV D, FRITRICBW T, #ERO i AT v kD
NA (Numerical Aperture} T TR ZJER LIz B R EEAT 5 2 & THEERR EEZEBLL TW5D. ik
BIAARA~DOIHER KD N DD BL AT TIL, BENFROMEY A XL 25 Z L RFIEE/ NA ")
REREL, HFRONEBITHEMRAE 0 B A AT Z LI kY, YA XOREBELERL TWDE. KFEIC
X0, B 0.5um~4 um (2B W CELEE A 10 mm~110 mmO SRR IS AT EER 2 L 2R LTV D

WA THREHELICL D 3DROAIK] TIE, ~A 270l X EOSERREESM/IMEEY 42, #E—
BBEXICL0RWET 2 FERBEL TS, Z 2TV NOBXBFHOEICL Y 3DREFAIRT 5729,
~A 78 Ry NOBELZRETHZ EICXVRRETHZ EBT 254 7V v A7 OFFHEEZ R LTS, KIZ,
LA MNTOBREZFAFRIUC L VBB~ A 70 L XOFINFD TR E LT, BdmE RiAA
PHERREF O~ A7 ZHET 3 FEICOVTRRITWDS. £/, w4 78 L XOFRmMHAIVERICOWT, &
RTNICEDIFETZEATLHEEREL, FRICEVADEZHEID TS, b XY, FrEE LY
FHUINFESE T u T s A NBRESEEDE T U D~YA 7 u L ZORMERKE EH L TW5.

#5553 MEMTHITFIEIC L D 3D RAIR ORE] TIE, ~ X7 RFORIEJORET 0¥ 2T & 5 ERAHTE
WD, I ab—rarg e L BDBRAIIEIZOWTIREL TWD. T2 TIIRFRFHY 7 by T
O—FTHD CODEVEHANT, FAETHRELZ~VA 70 Ry b A7 ZOWTRELFRBIR %L DOZER BT
ERfzitET2E eIl VUA MOBHERE - BURENREZZE LBl % oWrm b2 8H L T s, Fiz,
~A 78 Ry MOERT2REMNEZEBT 2720, BEONSAF VAT IV SEBFBNT D HEEZBEL,
ZTOHARMEEZRL TS, WEINESRED —~FEE U CHRARROBEALZERLTEY, ava—2Y Vs
S 7 AR L D RN ES IR S ELFE T AT XAERRRL TN,

FeE [himm Tk, ARXOBREEZRETZ L EHIC, FEKREIC OV TR TN .
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This paper is titled as "Optimization of LithographProcess and Creation of 3D Shape |by
High-Precision Exposure Technology “, consistsheffollowing 6 chapters.

Chapter 1 "Introduction" compares the principles vafrious exposure systems with respect to
photolithography used in the manufacturing of semétuctor circuits, and presents technical problems
mass production type exposure systems.

Chapter 2 " Optimization of aligner resolution peniance using illumination optical system analysis
by FDTD" derives intensity distribution of diffrad light by FDTD (Finite-Difference Time-Domaimn)
analysis. It is clarified that the line width erroirthe exposure pattern correlates with the sfzée light
source. A prototype of an illumination system thaakes the size of the light source variable shds/ i
usefulness by comparing with experimental results.

Chapter 3 "Development of steppers to correspotia aiversification of exposure process" proposes a
lens scanning type optical system which can achieMb an exposure area and resolution in order to
extend equipment life span of a stepper. And ippses afmNA variable optical system corresponding with
the specification of the exposure area diamet&0aim to 110mm at the resolution of 0.5um fiond

Chapter 4 "Creating 3D Shape by Projection Expdsyseoposes a method of producing
microstructures having a three-dimensional shapl ag micro-lens-arrays by projection exposureaAs
mask design, we showed a method to realize graddistribution by controlling the density of miciatd
and achieved trial fabrication of micro-lens-arragsisfying wave aberration error of dr less.

Chapter 5 "Proposal of 3D shape creation by amalythethod" proposes an analytical method of|3D
shape creation in order to reduce trial and emoadtual process. We proposed the introductionnof a
aspherical function as a method of wave aberrdtiggrovement, and shows the optimal solution using
computer lithography technology.

Chapter 6 "Conclusion" summarizes the resultsisfghper and describes future issues.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

W BRSCEBIL WIRIY—F VRV (T2R) IS TA U — Ry MARSNET DT, AK FIREREFHONE TIER L TTEE,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R



