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Three-dimensional Digital Microfabrication

SHOJI MARUO?

Microstereolithography is a laser direct writing technique to produce complex three-dimensional microstructures. In this paper,
recent progress of microstereolithography is reported. In particular, we present the latest results and future prospects of our

ceramics molding process and replication technique.

1. [FL®HIC
eidr, MECHLEICSIIRETVEERTES3D 7Y v
T4 TERPEREEDTND. ThETIEY R m

FEAE T EEN TV TR ORI AR L,
=Y —NHSTT VA LIS kE HBRICAETE
X010, A%, THESRETHRICRD EW0WH b
DIEY OFEFEREMEZ R Z TR 5121L, 3D 7V v~
TA Y THROI LRI EEBBRARTHD. SHOREMN
ELT, —a—F—niF O 3D 7Y v —DER
L, FurzvraFIVET 3D 7Y X —OREL, &
EEAL, @k ERMIfEIND. AT, FREEOR
WNS 3D 7V T o4 v THEANCET 28 maFi L, 3
DAV YT 4 T HMORNTHRbIMTEENRVEE
BARIZIER LT, B o@EREN & MEoER, 5121
SWILE—INT 4 ¥ T HEHM~ORIIZOW TR T 5.

2. 3DFTYT 4T OWMEER

3D 7V v F—DOBBIEICIE, BURBIEHIE 2 M L O
J&% % J72¢ (Fused Deposition Modeling: FDM) , SR b 4t

g% L —H— Y TRE®D 5tk (Stereolithography: SLA),

Wiz L —Y — TR 5 J77E (Selective Laser Sintering:
SLS) AR TEHD DA V7V xy hFRREIEIE
RIFEDRBEE S TWD., EHMEL, ABSTZA 70 n
IR E THREL AR EZ R o 7B MR 3 B3 &
NTND., ELITRIETIE, &R0, 73 vr 2
W LR EEERTH b AEE RS TS,

112, Web of Science T #Hlyhm 3C D4 I F A 04
N7fER AR (2013 £ 7 ABIE). ZORENS, ik
BENRLH L DL EINTNE 3D TV T 4 v 7 H
hchHv, MERIBOEDZNZ ERNDND.

T1 BRIR[E SR
‘Yokohama National University

(©2013 Information Processing Society of Japan

3. REMEOEANLIA I OXEREN

YA, L— & AW LR 2 L X
HCHETHZ LICLY, FrEONREERTLHENTCH
5. ZOHEIMNE, 1981 FI/NEFHRICL - THEA I,
KED 3D VAT AAERARD Y — A v RS, B
KT 4 — A v 7 ENERIL, HENE, KBNS,
P78 EIRIRV 3 B TRIEHIN & LTER STV 5.

WIEREORFRIE, MO ~T, T MEREA MR
DTEL, BHAWEKEZER TEDHETHD. Bz, 2%
TV A 7 vIIERIE] [1-3]1% AV, 100nm O 0 LHEE
TV A 7 niiFiEEE BIEICERTE S, K21g, 2067
~A 7 RRERIEOREEZ R, ZOHFIETIE, kot
AT LD 1 TR TIE R L, A D 2 FDOHE L F
DTN T = & MRSV A L —WF—HIT L D 2 IR
Lo THIfEZm bt 2. kT 2 8E ORIl 1
WCEMAEOMIK (R BELERER) LD, ZORY
TADOKESIE, 2NTFWILORAEMRDIEIRED 2 Tl
HBIT 2 L0 REN S, EHAR Y PRV /&L 25,
Lo T, L—V—RERBIEONTH T 3 WITIZERT
5T L2k, ROREYTIRA & % 5 L fiFRe CHMER
3w~ A 7 A ER T X A (1K 3).

120
==SLA

100 - -
= SLS
80 - FDM
-*E ===inkjet
¥ 60
)
EZ 40 -

20 /\/

_A::MA/-\/-/\
0 T T T T
1990 1995 2000 2005 2010

4
M 1 3D 7Y T 4 7RIS
Figure 1 Research activities of 3D printing technologies.
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Figure 2 Fabrication principle of two-photon microfabrication.
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Figure 3  Three-dimensional microstructures fabricated by
two-photon microfabrication.
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Figure 4  Anovel method of sub-100 nm stereolithography.

5. BR4AEILHBRNICLLSEEAN

2Nt~ A 7 e NiEREO ERLICHT L, AEED
MENRARTHD. R, HEBETL—VV—ER
WCEDHMAEETH DD, KMETVOEESCKRBAFE
THHAICEERMEET IO TH D, ZOFBEOMER
HBELT, LiblE, @R NEGRAAIEZREL, 16K
IR T 2 M7 LA oo sdifih i & 2 sk L C v B [9).

L7 YA

< A X —RgET v

5 VU a—rEEE AWz
AT LT VA MEIZE D 3 Rtk #E R
Figure 5  Replication of three-dimensional microstructures

using membrane-assisted transfer molding with a silicone mold.
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Figure 7 Three-dimensional ceramics molding process using

microstereolithography.
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Figure 8  Fabrication of a bioceramic scaffold

(a) Polymer mold (b) Sintered body.
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Figure 8  Fabrication of a vibration energy harvester using

piezoelectric ceramics (a) CAD model (b) Polymer mold

(c) Green body (d) Sintered body.
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