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Stuart Trouton, Deloitte

3D Printer Global Market Overview

- By 2024, is projected to generate over $35 billion 
per year! 
-
goods will be printed in 2060!

Wohlers Report 2019. 
Revenue in Million USD

Global Market Scale

Products

Services

CAGR: >50%



What 3D Printers Serve : Industries and Applications 

- 3D Printing 
, ,

.

-
- Medical : By 2023, 25% of medical devices in 
developed markets will make use of 3D printing 
- Metal : By 2020, 3D printed metals and alloys 
will become a critical element in supply chains 
for replacement parts in commercial, military 
and even some consumer markets.

Industries Applications

3D printer 

Wohlers Report 2019. 

Taiwan

Wohlers Report 2019 
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3D Printer 

-Filament
-Polymer
-Metal Powder
( , , , ,..)

-Surgical  Guiding
( ..)
-Modeling/CAD
-Slicing

-Post Curing Unit
-Washing/Cleaning
-Surface Finish 

Product Service
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3D Printer 

3D Printer 

Material Extrusion (FDM)



3D Printer 

Binder Jetting Powder Bed Fusion (SLS, SLM)

HP

3D Printer 

Material Jetting

Sheet Lamination Directed Energy Deposition

STRATASYS

3D SYSTEMS
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VP : LCD
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(VP) : Resin 

(VP) :
Bottom Up Peeling

(VP) :
Top Down Peeling

(VP) :
, . 

3D .
. 

(VP) 3D
3D (VP, Vat Photopolymerization) : 

- , , 
(AM, Additive Manufacturing) .

DLP (Digital Light Processing) -
Laser (SLA, Stereo Lithography Appearance) -
LCD (Liquid Crystal Display) -

(bottom Up)
(Top Down)



3D -
3D (DLP, Digi-Optical 3D Printer) : 

- UV , 
, , . 3D

.

Miicraft 3D Printers

(DLP) -
(Speed) :

- 3D , , 

(pixels)
3D , 

UV (Power Intensity) 10mW/cm^2 
DMD (Digital Micromirror Device) 

UV LED

DLP 3D Printer

SLA Laser

LCD 3D Printer

3D printing :

SLA - Single Laser beam(DLP)

Full Print Dental Model :
- Form2 :  <10mm/hr
- LCD : <15mm/hr
- Miicraft : 50mm/hr
- ET : 60mm/hr
- Carbon3D : <80mm/hr



(DLP) -
(Stability) : 

- , X/Y

(pixels) , (Build Platform) (Z)
, 

, 

SLA - Single Laser beamDLP 3D Printer

(DLP) -
(Accuracy) : 

- 3D 30um~100um

(Pixel) (Resolution)
micro 3D

Miicraft Printing - Micro Structure

Miicraft Printing -
Microfluidic 



(DLP) - &
(Life)& (Reliability) : 

- UV (<450nm)

DLP, DMD , (0&1) . , 
DMD , . UV

(<450nm)
LED (50K hrs) . Laser , (<5K hrs)

LCD Miicraft Printing Parts

3D UV DLP 



UV DLP 
UV :
- , UV LED , , 

UV DLP , (Optical Engine).

DLP (Digital Light Processing) : (pixel) On/Off , 
, DLP

DMD (Digital Micromirror Device) : 
: 
: , 
: DMD ,
: (Air Flow), (LED/DMD)

 

DMD (Digital Micromirror Device)
DMD (Digital Micromirror Device) :

- (MEMS) , , 
On/Off
- (TI) 1987 . , , 

, , , , , 3D



TIR Prism
TIR Prism (Total Internal Reflection) : 

- (Brewster Angle), , DMD

- (1um to 5um) , DMD Pixel , 
Pixel 
- (Telecentric Architecture), imager (Chief Ray) , 

, , , DLP

 

Integration Rod : 

- , , , 

- 4 , , 
, 



: 
- (Projection Lens) , , 

(Aberration) : (Aberration), 
, , 

Spherical - , , 
Coma -
Astigmatism - , 
Curvature -
Distortion -

/

(Coating) : 
- (Transmittance) (Reflectivity), 

( 500nm ) (Air) (Substrate)

LED , (Wavelength)
(Spectrum)

, (Plastic lens) UV , 
, 



-
(UV Power, mW) : 

- UV , , , . 
- UV 1W( 405nm or 385nm)

Power-total (mW) = Intensity[ave] (mW/cm^2) Area (cm^2)
Intensity[ave] (mW/cm^2) = ( I1 + I2 + I3 + ... + I9 ) / 9

- (Energy)

Energy = Intensity (mW/cm^2) x Time (sec)

ANSI IT.7-228, 1997

-
(Uniformity) : 

- , 99%
- 100% , .

ANSI 13 :

144 (16x9) : 

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



-
(Orientation & Distortion) :

- (Orientation), (Distortion), 

- (Image Correction Algorism), pixel , 
um (Pixel Level)

TV Distortion : TV distortion < 0.1%

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

(Orientation) : (Deviation)

-
(Resolution) : 

- (Pixels), , 3D printer . 
1920x1080, 3840x2160 

1920*1080 : 

= 30um ; = 57.6mm *32.4mm
= 100um ; = 192mm*108mm

4K (3840*2160 pixels)

= 50um ; = 192mmx108mm



-
(Sharpness) : 

- . CTF , 
3D

Line Pair : mm , 

(Full frequency) = 1/(2*0.0054) = 92.6 lp/mm ( 5.4um)

MTF(Modulation Transfer Function) : (Sine)
CTF (Contrast Transfer Function) : (Square)

CTF (f) = 100% * C( f ) / C(0)
C(0) = ( Vw Vb ) / ( Vw + Vb ) , 
C(f) = ( Vmax Vmin ) / ( Vmax + Vmin ) , (f, lp/mm)
Vb : , 
Vw : 
Vmin : (f, lp/mm) .
Vmax : (f, lp/mm)

- Pixel Shift
Pixel Shift :
- (Actuator) , (Time Domain) Pixel

(Pixel Shift, 120Hz), 



(Thermal Solution) :
- Junction Temperature , LED DMD, 

(Operation Life), 
- ,

DLP 3D 



vs 
(Bottom-Up) : 

- , , ,
(Teflon) (Peeling), 150mm

, 
(Peeling Force) , ,

, 

(Top-Down) : 
- , , , 

, , 500mm ~ 1000mm (Laser SLA)

, 
( , Wiper) , , 

Miicraft 255mmx235mm, 3D Printer

:
- , Z
- , , , , , , , , 
-



(Peeling Force)
(Peeling Force) : 

- , , 
- , , 
- , 

(Contact Angle)

(Contact Angle) : 
- , , ,

, 
- , (Teflon) 100~120



Miicraft -
(Subsidiary Active Peeling): 

- , , , 
, , 

Miicraft , . 
, (User Scenarios) 

- Others
:

- PDMS (Polydimethylsiloxane, ) which is a type of transparent silicone, FEP (Fluorinated 
ethylene propylene, ) which is a transparent Teflon
- Subtract : Glass, Acrylic, Silicon,..

Flex FilmW2P

Silicon Subtract

Rotation
Envisiontec



Miicraft -
(Aerodynamic Peeling) : 

- , , 
. , (Active Peeling)

Miicraft , , 
, 

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



Miicraft -
(Image Stitching) :

- , , 
3D Printer

255mm*235mm, , DLP 240mm*135mm*2
, , 

(Image Stitching Algorithm)

Miicraft -
:

- , , 



Miicraft Programable Peeling Motions

User Programable Peeling Motions, , ,
, ,

Variable Peeling Mode per Layer, 
Adjustable Curing time per layer, 
Multi Exposure by layer, 
Variable thickness layer to layer, 
Auto Peeling Mode, , , 

Miicraft Printer
The most accurate and productive optical 3D printer

: 250x140x200 mm
: 65um

: 4K

Advance

Profession

Prime: 255x235x200 mm
: 125um

: Dual 1080P : 150x84.5x120 mm
: 55um

: 2.7K



3D

3D Printer -
: , 

: ( , )
: 2 ( )
: ( : , , , ) 10%-20% . ( , K , ,

3D Printer : , 

, , , , 
Miicraft Profession 250mm : 3 40 , 20

, 
3D 3D , 

, , 

3D Printing3D Design Casting



Miicraft

3D Printer 
(Dental) :

- (Digital Dentistry) , 3D , (Dental Lab)

Miicraft Advance 255 50
, / , 
, , , , 

, , , ... 



Miicraft Dental
Miicraft Printer , Dental , FDA, CE, TFDA, 

3D Printer 
3D , 

, 10 , .
- , , , 
- (Hear Aid), 3D Printer . 
- , , 3D , 

, 



Miicraft
(Microfluidic) , , , , 

Mixing Extraction Isotachophoresis(ITP) 

Analysis of Nitrate 
Cost-Effective Three-Dimensional Printing of Visibly Transparent Microchips within Minutes Aliaa I. Shallan Petr Smejkal Monika Corban Rosanne M. Guijt
and Michael C. Breadmore * http://pubs.acs.org/doi/abs/10.1021/ac4041857

Gradient 

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

Load/Inject Valves 

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

3D Printer 
(Functional Parts) : 

- , , (Rubber Like), 
(Silicon) , , 

- Miicraft , , 



Miicraft
: 

- , PP-like, ABS-Like, Rubber-Like , 
- 200Kg , , , 

Miicraft Functional Parts
, 3D



:
- , Lithoz, .. (Ceramic) 3D , , 

, 
- , 

Lithoz Ceramic 3D Printing

Franz

Miicraft



: 
- Miicraft , , , 

, 3D
- , , , , 

In Near Future
, , 

- 50 , , , 

- 3D , , , 
, 

- 2020 , , 3D 

Nasal SwabsSoft Mask Ventilator ValveMask Eye Protection
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