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Digi-optical 3D printer

EPN ]

EHAE S MR

+  1992/09-1994/06 (%8 +) & RE -~ MR AR AT

&R

e 2004 -Present : #HAXLEIE RE, HIE

. 2007 June : B854 & (SID, Society of Information Display) Projection Sub-Committee Member
° 2016 June DI TER "D P LARERRE I ERE AR RELE

. 2017 Nov P ZHRFEHEe SR FHREE

e 2019 April P ZHDGHe R B2E R

* 2019 April D ETEIAR ARG DI (FH R R ) MM RN AREE LR
AR&AERHE:

o BTG, ARG AR EH, BaR, A5 ES. £2020 2 5 R A405 £ 4.

. & oh B %% 48 & @ Scanner, Digital Still Camera, Projector, Projection Display, 3D printer, ..
s RMALAALSE MEFEMEFESN H3E, & 7 3D PrinterF ¥%: BU head.



YEEE(vP) - BIIY:E2Z( DLP 3D Printer

o Bl R Bl bk ey th &
* 3D %] Ep UV DLP 4% & 3% g1 14 4

o B A ZLDLP 3D 7 Ep AR
o B fi k% 3D Ep ke e
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Conventional Manufacturing

Number of Parts Manufactured

3D Printer Global Market Overview

Global Market Scale

$10.000 —
$9,000 /
$40,000- P CAGR >50% 535 5713
$8.000
$35.000
$7.650 Products
$30.000
56000 523.699.0
$25,000
o000 $15,797.9
$20,000
$4.000
$15.000
$3.000
$10.000
$2.000
$5.000-
$1.000
S0
so-f : - : 2020 2022 2024
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Wohlers Report 2019.
ther ] s Revenue in Million USD

- By 2024, is projected to generate over $35 billion

per year!
- “Global trend "predicts 50% of manufactured
e goods will be printed in 2060!

Canada
Germany 1.8%

€ 8.3%

9.2% Spain Jtal
100, @Y UK Sweden frang
3.3%4.0% 11% 349




What 3D Printers Serve ; Industries and Applications

Industries e cfeiireg Sl Wohlers Report 2019 Applications Other Wohlers Report 2019.
Government/ iz 5.0%

il 2.8% : Moter vehicies Education/research Cosmetic models
military 0,60 e 19.6%

- 7%
9.9%
Academic 9-2%
institutions
47%

Medical/dental
11.5%

Functional
prototypes
27.9%

Aerospace

9
Consumer 17.1% End-use parts
products/

) - < 28.4%
electronics Industrial/business

e . Polymer patterns
13.6% machines Jlgséf;x‘}/:res MEtZI ;2;’""9 and molds
19.8% ’ A 7.7%

3D Priting in Retail Gartner’s Hype Curve 2018

Classroom 30 Printing 3D printer ${ilif Al ZAE [ 43 -3D Printing »e :)5 % i3 r;% ‘%éﬁ %‘}?“&J—— %},‘TE A
Sy S, 5B S ELE B 94000 & B T4,
T REAF .

- Predictions per Gartner’s Hype Curve :

Sogwsoing - Medical : By 2023, 25% of medical devices in
3D Printed Tooling, Jigs and Fixtures

kv developed markets will make use of 3D printing

Printed Electronics

Macro 3D Printing

3D Printed Drugs,
Sheet Lamination 3D Printing
Service Bureaus
3D Print Creation

frware

3D Printing in Supply Chain

3D Bioprinting for Life Science R&D
3D Printing of Medical Devices

3D Bioprinted Human Tissue

IP Protection in 3D Printing
Managed 3D Print Services
3D Printing in Oil and Gas
3D Printed Wearables

3D Bioprinted Organ Transplants

3D Printing in
Automotive
Powder Bed Fusion 3D Scanners

4D Printing Consumer 3D Printing ~ Material Jetting

3D Printing in
Manufacturing Operations

Nanoscale 3D Printing
3D Printing Workflow Software

expectations

3D Printing of Consumable
Personal Products

3D Printing in
Aerospace and Defense

Blockchain in 3D Printing
3D Printing With Bound Materials

I 30 Pt Presurgery Antomica Models - Metal : By 2020, 3D printed metals and alloys
TRHSE A () (R ifd.ix'fl,w':’mfﬂb:l FHIEEE s oty 01 will become a critical element in supply chains
L une s RS . ; T
e et piuaioment | € Produciiy | for replacement parts in commercial, military
it i g O Taiwan and even some consumer markets.

O lessthan2years @ 2to5years @ S5to10years A morethan 10 years @& obsolete before plateau

Product Service

-Filament Maker
-Polymer Space
-Metal Powder

(BFBA S, RE/LT, B &k, BA],..) .

Material

Jewelry
Worksho

p

3D

POSt ' Medical
Software S
Process

-Surgical Guiding
(R HE .
-Modeling/CAD
-Slicing

-Post Curing Unit
-Washing/Cleaning e ®
-Surface Finish

Industrial \ 9o
Parts ‘

Producer

)

:"’

B R PO T R



3D Printer 2 flg 52

B R
Vat Photopolymerization (SLA, DLP, LCD, ...)

A stepper motor is
/ Lenens used to translate the

part between each
- (L\ “) layer exposure

/ g X-Y scanning mirror
Laser

Laser beam
Elevator s

Vat

Parts attach to a bulld
_ platform which raises away
from the basement between
layer exposures

Liquid
photopolymer

Sweeper

parts from the basement

Tilt motors separate &
between exposures

~A shallow transparent

Layered part

“basement” contains
Build platform the photopolymer resin
UV DLP-based projector
exposes each layer
using a continuous layer
mask (2D image)

3D Printer {170 %

R A ‘

Material Extrusion (FDM)

How FDM 3D printing works



3D Printer %1l 4B

Fh % B EP AR A
Binder Jetting

ARSI
Powder Bed Fusion (SLS, SLM)

Powder
Feeder

P -

X-Y Axis Inkjets 1"
.,
w

Fused
powder

Unfused
powder

Binder Solution
(Phosphoric Acid)

Calcium Phosphate

i Powder Bed
Roller to apply
new DOWder Powder feed Build B‘uvlu Build
h piston chamber piston  object
Eh-—-r——-r
| ™
| U "
~ E — 4
HP

A

art suppertstchre 7 ,"'!_,": T\ STRATASYS *j' #4 ng: E F ﬁi i‘l
e L2Q 2 Material Jetting
%i‘f'\:ﬁ/ ’ Build platform
=

3D SYSTEMS

© additively com

Gun ,I" EB Gun
Motions
Electron Beam
e-prin
IDE Molten Alloy Puddle
Wire Feeder Prior Deposit
Substrate z
[/'v
ik
Process
Coordinate
System

<«——— Direction of Part Motion

e E AR

Directed Energy Deposition

R A R

Sheet Lamination




- BRAATIR3DAIENE e R D fh

IR A BB (VP) :

o BB RBERBIH S TR R, XTSRRI TR AR .
© B RALey3DFIEP TR B S EACH B A E & Bl T X F R
© ERUEMFHEEREEZRBRFE.

JEREHL (VP) :
SEEAE (VP) Top Down Peeling
Bottom Up Peeling

I
»
[- “.!
e

L ' -
T — MJ
4 | PBF Material
y Powder Jetting
VP : SLA Bed RIS E
: I i HHEEN
Binder Laser Fusion

VP : DLP Jetting SEEE ﬁ)LS/SL

VPiSLA | gEl WIS
Laser

- VP :LCD =
ME (FDM) | se@Eis FEHE
AR,

SEIEAE (VP) : Resin AR} 2645

Casting, Function Parts, Ceramic, Metal, Rubber, Bio, Dental, Medical, Jewelry, .....

7 B A E1 163D %) Ep (VP, Vat Photopolymerization) :

- kB RO RAAE R, A Y @ LR M AR A A A0 RS S SR RS BIL R TR B,
o o iR w6 — B B 3k B R A A = 4 F B2 0h — 424 & R ¥ (AM, Additive Manufacturing) .47

+  DLP % # £*(Digital Light Processing) - @ 7 /& 5% %
* LaserE &t (SLA, Stereo Lithography Appearance) - 2k 56 /R85
e LCD%& &(Liquid Crystal Display) - & & /R %

o RN
e 3 K (bottom Up)
e TF K (Top Down)

(o) i FF) 6 9% 3B 22 658 4 Bk (b) - Fi 8 9% 3 = 96 3 5 81 {E
B
TARERSRIR i e M TR B S BB AR B A9 A8 S
BRI R R
PR AR T e

4SO AT B R R I



- BIUYEET3DFIEN-B AL E

B4 H 2 X.3D %] Ep (DLP, Digi-Optical 3D Printer) :

- AR UV R 6 B o S R4 4, B18 B8 691 R 2T I 69 A B IS A8 s & &
E, 88— Tk AR R R A AS B A B A, BELSBEIU AT B Rk B E 5 A3DILAE

FE AR ot
Fs; ™
I Platform

Printing Part

Build Surface
Entire Layer Pixelization
Image

“
=
=
=

Miicraft 3D Printers

briz 5 Ep (Speed) :
- P 5 3D F B B F F] Ep iR B o e, WT AR B3R B P AT R, AR R AR LB R AR

o BE B8 H A% & (pixels) & ) R B8R L
- RN EH3IDF Y ERTR T X, AR EAER 6T P eF iR
- FIEpmAEARKR £ EAAK
o REAbp I @ L eyUVh £ 3% E (Power Intensity) =] 3£ 10mW/cmA2 — 8% 5B 8% B 43

— DMD (Digital Micromirror Device) 4% & 4t 4% 7 g w;;;;ﬁé
— &3 %EUVLED (EERRRA gi
- BHERLLMR EEEEEEE

3D printing FTEEAGRE:  BROCAGRT mem  JEHGHERT m EEFOHGRY m— Full Print Dental Model :

- Form2 : <10mm/hr
DLP 3D Printer -LCD : <15mm/hr

SLA Laser - Miicraft : 50mm/hr

- ET : 60mm/hr

- Carbon3D : <80mm/hr

LCD 3D Printer

Concentric

#4562 X (DLP) 'SLA - Single Laser beam

Triangle Zig Zag




SN E ‘C(DLP) EEE

B };{(Stablllty)
-BRRNERBS s ERE, TEE T AARORETH XY FE L E

o BB @A 1% F (pixels) B BF 8k K, AT F & (Build Platform) # 44(2) L T # #)
© BREITRFABROBHERN EEFMERERY
© FIEPHMERE, AFERTHMRE

A stepper motor is
used to translate the
part between each

layer exposure

mask (2D image)

DLP 3D Printer SLA - Single Laser beam

{1 E 2 (DLP)

¥ #& B (Accuracy) :
- KR35 £1893D 7] Ep k& 25 49 1% & RN 4£30um~100um [

o F g (Pixel) 2R B HdE B A Ep 4 44 64 A2 A7 B (Resolution) Btk 2 B
s EmicroZ & 693D %) Ep FakF
c BMARSREGE@ERERE

?c'. selsene .‘1

Miicraft Printing -
Microfluidic

N A
Y o o

Miicraft Printing - Micro Structure



BB (DLp) - BHYTRE

1% F 3 < (Life) & T 3¢ A (Reliability) : "
- o R AR @R UV (<450nm) f A 38 45 &

© Bfr L FDLP, DMDR %, 2 Bt (0&1)EAF (R 40y R b e #F f oy TR B4z ], B 7 e 7 X

* R4E5EADMDAR @RIUAE R, REFRERHE T R &4 L. R &M AR AR B & RKUVE
(<450nm) i 3% 3 4% M R A A& EP

o EEZ4GWLEDAR(SOKhrs) Ak % ¥ A T ¥ 5 R & & b Laser® & B kB E, & 4-4a(<5K hrs)

LCD WORKING

LCD Ee %814 1t Miicraft Printing Parts

3D 7| Ep UV DLP 34 B 3% g b 4E



UV DLP #2221

UV 232245
-FABEEAL AL, HBUVLED AR A AR LR REALT, BERBRGELER A @ L, §
5 AUV DLP;'C,;}A-Q ;& Ftk 3] % (Optical Engine).

*  DLP (Digital Light Processing) : 5& %) & # i /T &-181% % (pixel) R B 85 /7 2 On/Off %2 %1, & £ R 1%
R A%, B 4% A DLPH 4y

¢ DMD (Digital Micromirror Device) : 24 5 ¥

o KRB KERRBROABRTA

o R AL:ABER BHME MR

o I AETE: ADMDHAL, RAAL R &

o A A %3k Et A %JRUA (Air Flow), 3 ) 85 #h 70 44 (LED/DMD) &9 08, B

Light tunnel . —
(Rod) Collimator ﬁ

e 3

DMD (Digital Micromirror Device) :

- S E (MEMS) R 42 2 B, 48 2 B A R AT 8570 H 6 AL R IR 71, S0 % 32 580 L8 R e &z
On/OffE /F bk » TR & & o0 B & B2 BT B

DLPTM (Digital Light Processing™)sx - t3 4% M 4% 35 (TI) 21987 2 & . B & %%ﬁm%a‘ﬁ, STEE, 5
#4’?& M FECEIZER AR, BBy, T LB, kou gl Sk or ot B 3D Ep AL R Bk

wX

Light Dump

Flat State

(Note: for clarity, only central column is /
addressed and no light source is shown) S Off State
- (-12 Degrees)

DMD Projection Lens On State

\’/’ -

F/2.4 = 24.0 Degrees

On State
(+12 Degrees)

{4-Bit Example)

Off State
Theoretical lllumination Angle = ®1 =26




TIR Prism

TIR Prism 4> Y R 41 (Total Internal Reflection)#% 4% :

- A B R R R K A K2 R4 (Brewster Angle), /I A 37 41 R I, S N\ 4T £2 ) 41 DMD#Y
H 2554 B

- M AR B R AR Z % AR FE(1lum to Sum) 48 A ik Sr 4, b 22 R P IR ARDMD Pixel X /) i 7€,

Pixel A%/ % &A% 4 49 22 R K]

- 4% 77 & S 22 #(Telecentric Architecture), B H A 41 & i 4timager#y £ 5t 4% (Chief Ray) & 2 47, %

BHBHOE, R Y, HHERE RS BFRRAELESRADIPRY A &

it a4tk
Ao > B @ $ ‘;:,_.','-'«.:;"_ ——==|
e ¥
& s i

Integration Rod #& 24 :

- I, HAER ABABRES A RH YR, BBILBE S AENELBH RGO LERERL,
EARESH IR

-FENAERAR SREEIE RIS AR, B TR A SR, T ¥ R BT S E B R ISR
Bt DEASTEEREROTRESZ R




P {2 5 B8

A% 4% 98
- i35 %45 #E (Projection Lens) & — 48.4% F 2R4EEE, AR H B M AR, RET AR AL A ALE &
R

1% £ (Aberration) : % 7 % E 6442868 R AT 5 508y & X 1% £ (Aberration), & £33t — i $ R #
-HKH@$%?H%é#ﬁ@%mAkﬁmmuﬁ@%ﬁu A 4 R AL 4R
£ Spherical - £ BE R H b 3 B M B0, ARSI AR X LBE, S8R @ R B TR D KA
E % Coma- B Bh[E sk s 3 B M 20 %
148 Astigmatism - ERFFHABMAKN B G TP EEREEBRE, FFPRKEKMEARGEHORE
3 dh Curvature - RE)AEAS > BEEME RGO L—4dd
wh 4 Distortion - 47 3 #3383 K B A K I AL K %

HE BE B 5 78 AR e 42 /A K i

4% ¥ (Coating) :
- 3% Jo K52 U F 3 & (Transmittance) 2k 52 R 41 & (Reflectivity), 88 &2 A& 89 A2 X R R AL 451

o L RAVE BB (£4500nm ) ~ 2% R (Air) B4 E (Substrate) M e r 5t £ 2 B 0 SEey B T 0 4
#«*rfi/'}i i NIE =P Ve & g0 E = 2

* LEDRRAUEME — KK, A2 A& 436982 AR T LS R K (Wavelength) o 3%
(Spectrum) 45 MEAE 7R ] 84 4% B

s MHEWERFTEIEATAEE KRG, BB 8 H (Plasticlens) 2R € & ILUVE, T2 4EH
$ib, TERAEASLEZE SR ER

High roiectve ndox 414 5 - J {
[l
|l

u,
\

— iz
—soias

]}
|

g

|

§
==

BTV



S B AE R ST (E - B I

# i zh & (UV Power, mW) :
UV R e o R RE R RIEGRE S, AR EARD, FTE 695 L 0T R AR, 7)) Ep 3R B vk AR,
- — & T ERQUVEHD) R d B T E1W(405nm or 385nm) 4 b

Power-total (mW) = Intensity[ave] (mW/cm”"2) x Area (cm”2)
Intensity[ave] (mMW/cm”"2) =(11+12+13+...+19)/9

- B AR 7T & A& o R & 69 B AL & 4 AE E (Energy)

Energy = Intensity (mW/cm”2) x Time (sec)
of | oE | oo

5

7 O B O 9
oit Pl o

ANSI IT.7-228, 1997

B MENTE - BEEPEE

fE =34 4 & (Uniformity) :
_%Aﬁgﬁ@ﬁﬁ‘lm@% SARAE — 253G 5 BT 7T 3£99%
- F100% 7 £ LK, BERERBAFRE A SR EMREXRALETBIEERY Y F R EPEL.

*  ANSI13Zhay € &: w 5
8 & 0\01 o j/o
in(10 ~13
ANSI Uniformity = min ) @ o2
average(l ~ 9)
: Pe; @] O%O

o E @y A144%(16x9)

Uniformity (%) = Intensity[min] / Intensity[max]

123456789101 213456




- AEMRERE - AUEHEER

#4% Jr 43 FE #1 4 7 (Orientation & Distortion) :

-8B % E & FIEET IR KT KA I i K (Orientation), €4 4% $5 58 AT 1& s, 49 %% 4 (Distortion),
AR BE #AE A & B AR £ P R e RO R B AR S

- %1% 45 F 7% B £ (Image Correction Algorism), #5818 ¥ —pixel & ZR AL IE, & 7] Ep Ly ) =T sA 3
Flum#k 6945 % & (Pixel Level)

o 2wk 4K RITV Distortion : 44 T ¥ B A & K oy%k i@ £ £TV distortion <0.1%

w Hi
_- v2 Vi
” “ "
4 i
—_ H2

A o LR uk Gk RS A T {28 £ 1% K 8916 £ (Deviation)

TV Distortion (%) =(Dh +Dv )/ 2
Dh = ( H1 + H2 - 2*H3 ) / 2*H3
Dv=(V1+V2-2*V3)/2*V3

®

s %1% F 4 (Orientation) :

| L

M B B T 2

41 £ (Resolution) :

- R BT RBTR B A K E FHE(Pixels), £ F B EAKS, 3D printerty F| Ep mASAE fm. F R
& FRHT B 25 1920x1080, 38402160 %

o 1920*10808 Sk

&) image Size Z6inch | 43inch | 49inch | 87inch | unit
IS 'f\u !mage Width ?: .6 96.0 1075 193 0 mm
BEFTZ =30um ; 7% =57.6mm *32.4mm . .| P e s e
A m VPMS&:I 30 50 56 100 um
BEH7 £ =100um ; &% = 192mm*108mm i T T
o P AN E 84K (3840*2160 pixels) : e ——
AEHFJE = 50um ; & #% = 192mmx108mm Fri o o |
g it a8 84 108 125 1404 15 28 1942 31
T 1] (T oo,
HEW EER
] =R
[ | n
R E[ _____________________________
285 Mt :‘
! : A
HE .!IE
EEmw i




LA RE MFHE - $RFE

43 #] & (Sharpness) :
. zﬁﬁé’)ﬁ&‘@ﬁiﬁb C RREMAHILE ARG L ZRE R RO E. CTRHEAR FH R & B AR A,

3D % Ep 3 &Y 4m B SR AR ;é sty

n _ . s B B |
o ZR¥EFELinePair: BEmmP e E GG HE, RATHE T ZHIER
244 (Full frequency) = 1/(2*0.0054) = 92.6 Ip/mm (1% # /] f5.4um) -

¢ MTF(Modulation Transfer Function) : 4% & iE. 5% j% (Sine) 22 Fi 48 % a4 #F b B L %]
*  CTF (Contrast Transfer Function) : 4% & 7 J& (Square) %= Fa] 48 % 64 $F tb EE tb 7]

CTF (f) =100% * C(f)/ C(0)
C(0)=(Vw=-Vb)/(Vw+Vb), 184457 éé‘?‘tﬁ/}%
C(f) = (Vmax —Vmin ) / ( Vmax + Vmin ), 45 69 2% 748 Z(f, Io/mm) 65 ,Z & % 1t &
Vb : 184F ¥ 598 & (& 1 5% 1R 7 1, u‘é/ﬁfﬁ FMREFHEZENME

Vw: BHE P 598 & 1Z 52 % 2 E 1B

Vmin : # % g9 2 ]9 #(f, Io/mm) F 69 R AR 7% /2.
Vmax : #£ & 89 2 48 (1, Io/mm) T 89 5% % 7% Z &

Prime 150

(Resolution: 55um)

BT 12 F - Pixel Shift

Pixel Shift :

- F A K5 41 8 25 (Actuator) & 2 37 41 R 22, 4% & & 42 7R F] 44 85 f4 A (Time Domain) 4 - 18 Pixel &
3R A #5134 (Pixel Shift, 120Hz), 4o pb o] BAi% R 4247 B 32 5 69 2 R

g . Y o e /f ;
T gimea g CiEENMEN ]
, - EEEHE B S0
: - -
Pixel WIRIEBActuatorE E 2 AIRE T HPixel B -
HPixel ¥l 8 80 Bignm - RewwER 3
7 -\\__‘

Actuator




AL ERAYER K

#4#.89 & K (Thermal Solution) :

- BH A %P Y B LR AR AR 3 & 0% Junction Temperature [R 4] F #24%, £ B & LED & DMD, bk
A %A B AR RS 6948 B & 4-(Operation Life), ¥4 T LA ST EEE R

- 3 BAB A E 6 2R PR A N B B BRRY, 18 A AVE SRS E A U ) R AP IR

1080P Projector Run-in Test

=
- = \\\\ L
= e - \/////////l//{/// ____________________________________________
A 20%
0% (hrs)

(1] 10000 20000 30000 40000 50000 60000

B4 # 2 DLP 3D %] Ep A% 2% 3



FHIT vs RN

1+ 3 X (Bottom-Up) :

- R ERNBART 7, A @A B A R 2R, 1 PR 3 e Ak 16 B AL BRI T R
(Teflon):& 1| £p R R T4+ % 4 & 2! (Peeling), 1] Bf @ A 150mm AT

BRI, JIGRFBED
B ER & A AR 7 (Peeling Force) R K, B AR X & ) #RAF, A 1R MR
FIEp AR % AR, BRI @ AT R ¥

\
UV Light Engine |

"
y
y

TF st R (Top-Down) :
-RRENBAR LY, AEBERBHREBM ED AR E, RERZEANE,
SRR EERY 77, 38 A KA 64 R Bl AL Z) Ep 3% H, 500mm ~ 1000mm (Laser SLA)

\_
Ve

x

FRRPHBAESSR, FIPHABER
R AR K- ' B P ] (] ko B 7T, Wiper) 22 ] -F- @45 2, B @ R P 5, AR A B
ERBTEEASREAERZ LN THRE

Miicraft 255mmx235mm, 41 & A 4k 5] Fdr 5‘{‘_3D Printer

- ARIETE N M AR 1 B 7

/=

LV Light Engine

SR VR BB AR K

-RFEE G SHERE ETES, BESMLFRA T2 A LS RIEFIZeH E
-REEA, B TATE, TMMHE, BEZG, T4RT, BENE, AR, RA, H#
TR I R R MR R B S 8 &

' start position for each printer
1D | Shaft | @8 -0.005/0.014 | @& 0/<0.01 [men) p P
Size T 0500
oD | Cover |15 20.01 @15 O/-0M 3 ——TEST
0,800
The service Iife vendar provided 15 about —TESTH
Life tire A 000000 ki by SUB1M force | 200000000 hr. 0300 TEST.
44000 km by 8.1M force ; 200,000 hr) = EE
i | —TEST-1V
| - - 4 —TESTY
| Test & painter, | Mo nlt, 1 0.100 —TEST
Funning |dolots of tmes |runsing smosthly stably, | TS0 Tty
test  |pontforeach | Mo interference, | Testok 0000 —TEsT-vi
| prnter |meparteshurt, | | 7888888 EEEEEZSEBEE —iistvm
| Running at nght position. | TestOK2 ¥ .§- g g E g g g g 3, § g g & 2 Emmq
{data as next page) A e N R s S B R B B 0




B2 7] (Peeling Force)

BT $1 71 (Peeling Force) :

- BEA ) SLBE RN H, A R, B Ep T4 6 8 B A 5 48 B

A RIT G EFR O, BER 0 T 6T R A 0, AL A A
ST A, BT ) e (A A A 5 EP A B A e 8

i
o

B2 58 o583 8 E|f

A H 89845 A (Contact Angle) :

- P EP TAF BB BE A A E B, A H AR H P PR a0 AR A, R AR £ B ARK, 7] EP TR EES B
oY B R ) AR, AR G BT

- R BER N E, 4R AR (Teflon) 45 45 A & A1ME 4100~120

JE % 7% (Sessile Drop)

L TRERA T

B—ERERT (v wE ) 2

o
W i, o= R WA 6 e A A LA R8T AR R eileka



Miicraft - == &h = & Bh 2 12

¥ &) X #5B) 27 (Subsidiary Active Peeling):

- P B S R e B — BB RS B, £ TRV BR T, R T IS ETESIN A
3 UM B, SR B T A R AR T S REETSATAZ, FlBF B A MBI 7 &

il - SUENF RS

, Tank © S5
J 1. User can select Dental Model scenario 2 Optimized printing seting -Dental Model scenario
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Continuous Printing

Continuous Liquid Interface Production (CLIP) :

- The oxygen layer over the window keeps the resin from sticking to the vat and continuous light
exposure can be utilized because no ‘peel’ step is required

Continuous Liquid Interface Production

Build UV Curable
Platform Resin

Oxygen Dead Zone
Permeable
Window

Projector
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Miicraft — Programable Peeling Motions

*  User Programable Peeling Motions, #& Kk &% 7~ ) $a 7! B 41, 38 Ao K B! 5| Ep ik e oh 2, [R5
ZhE A AR B 2 B, T #p bl AT A P33R RUE, D B EP Sh IR

*  Variable Peeling Mode per Layer, & /& %] Ef v A & 5] 7| Ep A2 &,

» Adjustable Curing time per layer, % 3% 5 & R ] 8 ¢ 05 ]

e Multi Exposure by layer, % 3 % & $# 8 %

* Variable thickness layer to layer, % % K B 1 /g B K %] Ep

* Auto Peeling Mode, % E R B X% T, TABH W LR BN, FAEAKE FIEPH X
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Add New Action

Miicraft Printer

The most accurate and preductive optical 3D printer

Advance

7] Ep #& #5: 255x235x200 mm

AR E: 125um

% £ : Dual 1080P %] EP B2 #5: 150x84.5x120 mm
. R FE: 55um

FEZ 27K

Profession

7] Ep #% #%: 250x140x200 mm
REHT FE: 65um
K2 4K

TAIWAN EXCELLENCE
GOLD AWARD 2020
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3D Design 3D Printing Casting
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Article

Ming-You Shi.

"iﬁ miaterials

[MDPI)

3D Printing of Cytocompatible Water-Based
Light-Cured Polyurethane with Hyaluronic Acid for
Cartilage Tissue Engineering Applications

e 2 Wen-Ching Chang ', Li-Ju Wei &, Yu-Hsin Huang ', Chien-Han Chen %,
Cheng-Ting Shih !, Yi-Wen Chen '** and Yu-Fang Shen '5*
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Analysis of Nitrate &} &% B8 Gradient #5 5 Load/Inject Valves 7% P

Cost-Effective Three-Dimensional Printing of Visibly Transparent Microchips within Minutes Aliaa |. Shallan t¥, Petr Smejkal T, Monika Corban %, Rosanne M. Guijt #,
and Michael C. Breadmore ** http://pubs.acs.org/doi/abs/10.1021/ac4041857

Novel instrument for automated pKa determination by Internal Standard Capillary Electrophoresis Joan Marc Cabot, Elisabet Fuguet , Marti Roses , Petr Smejkal,
and Michael C. Breadmore http://pubs.acs.org/doi/abs/10.1021/acs.analchem.5b00845

Three-dimensional printed sample load/inject valves enabling online monitoring of extracellular calcium and zinc ions in living rat brains Cheng-Kuan Su, Sheng-
Chieh Hsia, Yuh-Chang Sun http://www.sciencedirect.com/science/article/pii/S0003267014007806
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