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Fig. 2 Cell decompositions of the unit Usn.
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(e) t=30. Osec.
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Fig. 6 Perspective views of developed
resist profiles.
t is development time.
Decomposed number of units is
NX-NY - -NZ=60x60%X50 and the
parameter ¢ of fineness is 0.95.
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Fig. 8 Developed resist profiles at different cross-sections
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Fig. 11 Comparison between developed resist profiles by NX+NY+NZ=40x40X40

and NX-NY-NZ=20X20X30.

783



BT HREEESHEE '90/11 Vol. J73-C-1I No. 11

EOEFRE L LU F— s B W TEL
CEBBAL, ZOHEDRD L > BEHEEHLIzLE,
Thbb, (1)EEEEEGRRY 77O, (2)
Ay b7 —7 EOAOKENC L Y REREOLLEE
B33, (3)MEFEOE L REFREOLIBEE—FET
3, ()chso@gEAVTHBAAERET 2,
(5 WEERBETT 2 L5094 LRTy 7EEIHT S,
BETHD, DL RAERTY 2k I REL

ROBED T — 5 % b7 FICHEETH Z L AlEEL &

D, BEAOMESTEL RS, EoT, EAEENR
MNEELGEOEHELERLIRENCHETES 2L
BRUIc, Ay Y2 BERBENRT A REIT5GE
O EREEREL L FTEBROLB 21T, Ay hT—
I ENERNTHD I L ETRL.
SHBOBELLTIE, XV VI35 74 TOIGRE%
BT s Edic, SOV Y IS 7 4 CERTLIE
TH3, iz, X7 MALMEOMERX LFCECR
FtEH2ZETH5.

iR Amd, Vo —HRASHOREC £ 0%
LE3RIEY Y574y 3ab—% “TREPTON”
ODHEBRREDO—HLTH s, HI7HIDWTI,
“TREPTON” %@f L7, KW EAETLI L%
Hasnky = —KReHoBEE L KEXE
KIERRICEFHB L 2T, KR EZ DI
THEEBW I LBREERBELY AT LR —
B, IT¥B+EESEHE, Rty s —TEHEL/IW
FEIEBUR W BB £ 7.

X ik

(1) W. Oldham, S. Nandgaonker, A. Neureuther and M.

O'Toole: “A general simulator for VLSI lithography

and etching processes:part-1 Applications to
projection lithography”, IEEE Trans. Electron Devices,
ED-26, 4, pp. 717-722 (1979).

(2) A. Moniwa, T. Matsuzawa, T. Ito and H. Sunami: “A
three-dimensional photoresist imaging process
simulator for strong standing-wave effect
environment”, IEEE Trans. Comput.-Aided Des.
Integrated Circuits & Syst.,, CAD-6, 3, pp. 431-438
(1987).

(3) F. Jones and J. Paraszczak:“RD3D (Computer
simulation of resist development in three dimensions)”,
IEEE Trans. Electron Devices, ED-28, 12, pp. 1544-1552
(1981).

(4) H. Berz, K. Heinrich, A. Heuberger, H. Huber and H.
Qertel : “Resolution limits in x-ray lithography
calculated by means of x-ray lithography simulator

T RERAERSL Y3y - -y VBRRASHEHE SR THET,

784

Xmas”, J. Vac. Sci. Technol., B4(1) (1986).

(5) F. H. Dill, A. R. Neureuther, J. A. Tuttle and E. J.

Walker : “Modeling projection printing of positive
" photoresists”, IEEE Trans. Electron Devices, ED-22, 7,
pp. 456-464 (1975).

(6) P. L. Hagouel:“X-ray lithographic fabrication of
blazed diffraction grating”, Ph. D. Dissertation, Univ.
of California, Barkeley (1976).

(7) PiHEE ®F B EERE FFN OB HL %
“te®FLEFVI 3T Photo, EBY Y777 4 ¢
¥ 2 2v—% PEACE D B %", {5 % £k, SSD86-80
(1986-09).

(8) {7, 8, FIE, TEE I “VIYRAPIRIEBRI 22—
FELIVEDY 7270y 7O ANDGA", FFMm(C),
J70-C, 3 (2 62-03).

(9) M. Fujinaga, N. Kotani, H. Oda, M. Shirahata, H.
Genjo, T. Katayama, T. Ogawa and Y. Akasaka:
“Three dimensional topography simulation model
using diffusion equation”, Technical digest of IEDM'88,
p. 332(1988).

T &

1. BSHRE D 5 E,F LI E D ORGRE

2y N7 — P ETHEEY I 2v—yvayETID
i, BEEED TSRS —ErEERORGEEE
Kb 2 LENDH D, ,

I RTEERTHA L CRT LI, AP LA P %
2, BROSTORGRER q, T3, L3, P
L PONEEEE T3, Pops P, $TCORGERMY s &
L, BGEE, BGIECERREOBISE LT o),
2(8) v BT, 22T, o(t), x(t), ska b, L&
DRD B,

ROBMEMNHEIIL T 5.

dvldx=8 (A-1)

BL, B=(b—a)/L

H(A-DIE, ROLS>ERENS.

dvldt — Bdx/dt =0 (A-2)

ZOREREL &, _

v(8)=Ae”+C (A-3)
kB,

BREMG L IEEHBAREUTOL D25,

v(0)=a (A-4)

v(s)=b (A+5)

'fdﬁw=L (A-6)
F(A3)2R(A)~(A-6)DEMHFTHES &,

v(t)=a-e* (A7)
ERD,



MY/ NV YR MNEGEEDO SRTERY 22—y sy

v
v (0)=a v(0) =a
v (s)=b
x (0) =P,
x(s)=Ps
v (s)=b
X
P. P >

Direction of deveioping =

x : Distance
v : Development rate

A1 1 RTEZEMTORGEE
Fig. A-1 Development rate in one-dimensional space.
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