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Prediction of Cured Cross-sectional Image in Projection Microstereolithography
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Projection microstereolithography is a process of fabricating a micro-structure by using dynamic
mask such as digital micromirror device(DMD). DMD shapes the beam info cross-sectional image
of structure. Photocurable resin is cured by the beam and stacked layer on top of layer. It is
difficult to deliver the beam from the DMD to the photocurable resin without any distortions. We
assume that the beam exposed to the resin by 1 pixel of DMD has Gaussian distribution, so the
shaped beam reflected by the DMD affects its neighboring area. Curing patfern corresponding to
a cross-sectional images is predicted by superposition of pixels of Gaussian distribution and it is
similar to cured shape.

¥ey Words: Projection Microstereclithography (MAMEA DO EHXIH), Gaussian Distribution (71224 #X), Digital
Micromirror Device (LI Bl AE &)

1. M2 o3 Aggads 47 Hs A A3 A¥s
SAVE A@ A Ao &3

ke 9 S HEFdle] FRES W=E who]lm gol gld wife] X ZAEE HAEHYEE

23238 71 IAA FAAS Hapiio= d ouXe ZEHFC] AT, ol H

U £ ok FAMA S golAHE e 37 E A} 3 (Radiation flux)®] ¥ F 2 Point-Spread Funct

b 94T FLE o|&Ft FHEEC] TEAH} ion(PSF’ & UEhfolth £ =& DMD

g A2E A4t 2 BEE wEt AIAA F o) skAlEe] HEHY @ #He og] FF 7

S

i 2

= =

Z23te #Alolm, HAMHAL Digital Micromirror € AR F£A4 Edd FAEE ¢ XA

Device(DMD)Y} Liquid Crystal Display(LCDy&F &2 H}d, A& YT E ¥ (Flux density distribution)2 DMD

54 vtage Y& WA BE BAAA THEEY E FASE 4 vAAE ¢fF wAbE EolR

gm oAz HE Ytz FASY FAG 2=A Beam Flux & A8 FHez FAHd. ol¢f #H

sto] 3 & & W Asste AFse Al 33 Sun. C. 52 PSF & 792 ¥ F SASHSY

& = o Fx AAp] mlelazRzg L AFsnt’

el A& £ =EdAE DMD 9 1 pixel(1 7H¢] =]A1A

aet A el o] FAESY FA FH ZAHE PSF
E 7192 B2 7483 DMD ZHzhe] pixel o

A,

=X
B WS BE 22



B AU BESIK M 27 H 43 pp. 102-108

Aprit 2010 / 103

93 7o EXE AY FHo o 22 FdEE
X A4 Zadde HuE

pixel PSF o] 7}¢ 2 B2 S F3th 73
pixel PSF ¢ 7]-—?—_/5 BEZE o] &3}
3351 “/}%“n} olwj Ao o

;}w:lrui.., o8] Hr,
2. MAMLA nlo|ARYEY AAH

21 3% 74

Fig. 1 & & =FdA AMgd FAPEA wlojm
23z2y FX 2N A FE¥Y FgR=E 4
T 5 Yt FEREEX Y, Z ¢ 3202 yHrh
X, Y & 100nm 9 £3%& 7F4™ 150mm ¢
ol BEHYE zter)h 7 2 Edso] 100nm o)1
o] B¢+ S0mm ol v}

FeR = yv WIE, DMD, FAClE, &S Z,
xglg, REAZ, ¥AE, dEUERE FAFH
Ak A=A FA"E 2 UFE EHE AHF
360nm & #gTre] A o= AMEHT. HLU=
(Collimating lens)s HZ oA v} o] APt
3 M (Principal ray)® #3314 dEok DMD =
olmA] gutstitel pixel off siEdE PAALEE
*%Z‘% o dlo] Y8l FAASHE uRE WA

1 9] BAAEL DMD oA Y& Mg o}

-rﬂ‘% Wl Beg wppolFe 59 98 @t

Fig. 1 Projection microstereolithography system used in
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Fig. 2 Principle of projection microstereolithography
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Fig. 3 Schematic of the light distribution at the xz plane
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Superposition of the Gaussian distribution)
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Fig. 4 Schematic of curing depth experlment
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Fig. 6 Bitmap image and cured pattern
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Fig. 11 Approximate Gaussian distribution mask
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Table 2 Measurement of image of Fig. 13
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DMD | value by Cross- .
. . . image by
image curing sectional o
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(pixel) | magnification; image (um)
: (pm) (pm)
CASE|a| 120 262 24142 238
I |b] 90 196 172%6 179
CASE|a| 200 436 443+4 443
O |b| 150 327 327%7 334
CASE|a| 320 698 719%5 717
I |bi 240 523 533%9 543
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