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Microstereolithography using a Digital Micromirror Device
as the Dynamic Pattern Generator
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ABSTRACT

In order to increase the productivity of conventional microstereolithography, a new method using a digital

micromirror device (DMD™

) as the dynamic patter generator is proposed. The deviation from the level of clear optical

images to the level of photopolymer surface is a key for the fabrication of an accurate 3D structure, so this deviation is
minimized by controlling the viscosity of FA1260T with organic solvents. After finding the appropriate process
variables, the feasibility of microstructure fabrication such as a microgear and a microsphere is demonstrated.
Microstereolithography with DMD™ showed the potential to replace the existing focused beam microstereolithography.

Key Words : Microstereolithography(v}o] 2 =32 3), stereolithography(H 42 ¥), digital micromirror device
p. g

CR=A S L E-b )

1. MB

ulo) 4 2 2 & ¥ (microstereolithography)2 )
2H 2 A7Y FREZYA AMEHE A4 =
&) 7] % (rapid prototyping)S ®lEoZ JEd §87]
€24 3 2Y CAD E4d9 73183 A58 we
A Wel B3 2yoz AP e EAT
g7 vlolaz w9e FEEL AT = U
FAE Al /A nlelaz Yo 9T
olaR FERE AR AE 5% A FE=

FAEHEA £ vlojmzvly HHREER ¥R

)=
L

sl

-

4 e

= 9200631924 ARSAY: 20063 6% 79
* FFAEred 14T
(FF2) 34dgrsd
# qAAAz}: FFAgsed Jld 3
E-mail shjeong@gist.ac.kr Tel. (062) 970-2393

*%

146

e EHRE /ME vAHAFERE ARV} b
sttt ol @ vlelaEzRxYor Axd vAR
FEY dE2e wojaznE A9 viA 7]
(Microgear), Y] A€ ¥l (Microturbine), 9| A 7324
(Microstatue) 53 22 e dejo AadT=
Bo] AUrk>*

slolazgzgde dss MY TzEL
$ol B0z o F RUST 4 39 U
4 RRE A FEviol ZAbase w4
of web 209D shaag oz Yt &
AN 2 3o BRYRL ol5A o5



A AHE AT

3

ol#y AE . FZHLFHNA A3 W A75

HE Qgste gojxyl ZF=zd uel FAINS
€ FET. vlaadd e dde] AL 53
ut23 Y Estn olE FE e FH =AlEHY
F7AENSE FEGT, olEA AzE Z UHF
4 F5goEN st 3 AY TREL ¢=

wAAE o]&3 vlolazgzFY L AR
2k g FREY U¥¥EYES BHvixadws
e 7lem 1 HYHe FEAE ol & AN
e FZeEn B A3 AQsE vl 7]
£ T° 8THEER 2R g8 rjede
2 ti ofggol JARE, FREY GdygAds
go] viAzwwEle AFElER JLFEET)
wEte FEe] k. EF, 2 WA .
TEHE #HolAHe A2 HdAol HQ glof BF§
49 7oA T FAHol Folstm, 2744
A B olFAX, Y )Y 237} glo] o)
SAC ogt dde] HAexE ol £ Yot &
AR AdE B Tz AM w2l nlo] 33
F23 UL liquid-crystal display (LCD)E %3 wlx3
Heloz FEn glok. zeiv 54 vlxazse
712X LCD & 92 FRa g YyrEe %
29 A9l 2 gde Y Abgol &
ettt ©Fgol Aok, ol Asg #WAH LCD
ntAI R GHe FEEI] st E AFoN
£ YAgvlolaz v AAH(Digital Micromirror
Device, ©}3} DMD™) & o|&3% vlolazxxd
WA A e

£ dFdM e DMD™ & FAntAa Y QA
712 883t 7|E9 rlolma Gz Bt 7}
TAMAEE ol EFS dde Jt3e fold
A ste vtolazPzPA 2w AZ 2w FAN
ol EXE Fu IdFE £330, FAYez
T CAD #d 9 9ug4 dole)g DMD™ o A
dste 717 pMD™ o] A Y dHdE L FZ
glo EdolAM AP ojmizlz B9 s F
A 74 H FEEYAY HAAANE T AL
1 ARE Az o g AFE FP54
or, AYE 53 gRe HHY AFzAs A
oAl 3 ALTFERE & AAFeEA BAREYAY
710l 9% vlolaE Fz2Hre S AP,

2. DMD™ & 0|25t olo|32HYxY MY

2.1 SHOlATOHE MM

147

AZ7A gE dgREEY T2 AN w9
nloj32 FZ2EYUL LCD & 3 vl23 Hyo
2 g88m Yot Table 1914 & 4 g150], LCD
= Fdo] vtxadw g Fgste FEIE 53
otA2F Y A2 FREE0] ¥ 3 JPadg
A’z 3y, AgMge] dAAo] &A"E Lt
e A 2L 98 1A Agg ARz
HhH, DMD™ & o] ntAz gl o] WA wrA}
gHe FiAlY 3A9d B2 LeD o ulE)
g4 37|x 3, Alojrt wan Fuialg o)
LCD ¢ JFRFERTY & 5 8 Ao} =3, =4t
9 Aol A 4ol sl HAAA Agy
OIE A8 FASFAHEH AL O A4
o] &olsjr}

Table 1 Comparison of general characteristics between
LCD and DMD™ pattern generator

V compatibility No Yes

12.5% 65%
Modulation efficiency

(transmission) | (reflection)

Pixel size 33 m %33 mm| 13-16.2 m

Switching speed 20 ms 20 us
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Fig. 2 Schematic diagram of the experimental system
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Fig. 3 Viscosity variation of the FA1260T diluted with
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