CHEEZIA S S 20019 EAHEUE =2 A

pp. 47 ~61

Milli-Structure & &t D=0
(REAICH MADIBIDS0E)

=
LI 2 SR YA EHAR

Milli-Structure & 2

AWK/TESH
c

* Milli-Structure= AJIHUAN L8R J|HRLZES 3012 2=&mm 0} 42
Macro-Structure 2t MEMSD{ = 0l 2| 8 Sub-millimeter =121 2| Micro-Structure
OlUESE=tEez s 3CY fIXE.

* Milli-Structure= = mme 20|10l = pm FUEE BOH AR S0l Its
SO 248 F= XS M 014 J| 2 2(Kinematic Milli-Structure)

E Hog.

* Milli-Structure= 2] LIS 0l pmordere| OIHl R X8& Z&0oIH, SHet 2H
2 SO RI6I0 22 L SES HY, HE U FHB0 ISHIEE QNG N
Smmc 2 EE)0IAS A0 E X1 U= S IOtsE AIAESE Q0.

BRYMISUTE HUTHI S Y

-47-

03
e



AJQLT,EQI:!
0

Milli-Structure 2| Scale

Functional Structure
(mm, sub-mm, ym)

Supporti;é Strruicture;
(mm, sub-mm)

\ mm)
|

/)

~ Surface Structure
Surface roughness, profile
(Um, sub-um)

BRMMINSHTR HABHIsHIE

Milli-Structure2t MEMS 22| H| 10

0

Item Milli-Structure MEMS
Scale mm order m order
Material Metal, Polymer, Ceramic Silicon, Glass
Process Forming, Molding, Conventional machining|Photolithography, Etching, Deposition
-Mechanical process based- - IC process based -
F ) Mechatronics Electro-Mechanical
unetion(power) s=NzY0 2 BNEZ, SANLYO X2
Cost
(Material & Low High
Maintenance)
Dimension 3D, AHR=T 2&25D
Fine Mechanism product(Deck 2Z)
Application Kinematic Functional product Micro-Sensor, Micro-Actuator &
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Fine Mechanism System

* Fine Mechanism System
2O, 8T X BAII0IY A¥S Y DS FH0 O NS 0HY
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2 24 ¥ Milli-Structure
E?E_}mgég Forming Heh AIE 72 (28 ,u.,
I ( /=) 8 ¢ (¥,
o n U 4,320 1.860
Wﬁ.ﬁ_‘ 4,300
LB 30,000 13,000
B O AZAL
o @ 14 B 4FF (v Y AZ R (AWM,
2005 9 (=22
o 4, 2 U 1,860 20 5.554
M 13,000 20 35000 -
28 S (B | 2UAES (o
&4 Vibration Motor 2,000 70
’ Electro-Magnetic Buzzer 1,000 30
F
Motorola 70 gt 240 Dynamic Speaker 700 50
LG IC 00 o Condenser Microphone 600 50
4320 A 4,300
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1st Generation | -Desktop computer -Analog type
* Portable -Camcorder (Analog type, 16mm) -16mm tape
- 19804 [} -Wired communication equip. B ke
-195044 Cf

2nd Generation
* Portable
« 1990 TH

-Laptop computer
-Camcorder (Analog type, 8mm)
-Cellular phone (pocket size)

-Analog type, 8mm tape

-E¥:1lkg

-2l : 8tH zoom
-1/2” CCD A+E
SN E YU 10)/em?

-20004 - 20054

-20054 - 201044

-Wearable computer -Digitalt

3rd Generation _Camcorder

-Pocket size

-5 500g O

* Portable _— =215 : 206K zoom S S Digital system
. 20004 O (Dlgltal type, Memory storage) | 147 CCD AlE SENES
-Wrist-set, Head-set type phone | -Tape/Disk ZZ - =% 300g

- FHUE ; 4004/em?

- MR E 2HM size
- Digital type
-B4D1E,3D A

Analog 23

-DVD-ROM M &
- ATAUT 80 /cm?
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Y= == 8 A (mm) BA RE AN #A D&
Vibratien Motor m 10 x 10 x 4t @ Micro Blanking
|
Electro-magnetic ""f’ifﬁ 8x8x3t /‘fj‘\\ Micro Forming
Buzzer xex Q (Stamping + Drawing})
Dynamic Receiver < 124 x 2.5t - Micre Molding
Condenser X ..
Microphone 4 x 2t Micro Coining
LHE ey 10x10x4 . .
(Vibrator + Buzzer) _‘2 (&) Micro Stamping
. 2HE 2 .
(Vibration motor " '0(;“';1;‘ 4 Micro Packaging
+ Buzzer) -
]
{Vihr;:'no\/limr . 10x10x4 Micro Stamping
B 2 .
Buzzer+Receiver) =) r + Banding
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- Micro-Packaging Technology
+ Micro-Design Technology
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* Micro-Forming Technology - Motor+Speaker+Buzzer ZEY QAR
* Micro-Molding Technology - Motor+Speaker

— Motor+Buzzer
Lzsuaﬁr, ZA483, 383, 04
S5t

+Milli-Structure Molding/Forming
IPackaging
«Milli-Structure Design
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(Piezo type InkJet Printer Head)

(EPSON Stylus Model)

Nozzle Plate(8)
- thickness : 50 tm
- Hole size : 25

- pitch : 141 tm
Material Manufacturing
SUS Micro punching
Polyimide Excimer Laser
Nickle Electro forming
Silicone Chemical etching
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Fine Fluidics Systems for Medicine
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Capillary Electrophoresis system
MictoTAS / MicroELIZA
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MST-Application Fields 1996 aand 2002

*Market Analysis from NEXUS! Task Force Team
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S 8 2 0KMicro Actuator)

=

Princi[zle Energy Input

Electric

+
Thermal

Principal Components

Micro Motor

Micro
Water Pump

Actuator Mechanism

Machine Geometry

Material Properties

Micro Actuator

&

Micro
Steam Engine

Micro
Fluid Valve

Work Output

(=3 = = H
K =& = 0KMicro Pump)
C
Micro Pump Specifications
ltem Specifications g

Driving voltage 100 ~ 340 Volts SOl Al
Dimensions 12x12x3 mm”™3
Max_ flow rate{water) 400m! /min
Max . flow rate (air) 3.5ml/min
Max . back pressure(water) 2000 hPa
Max . back pressure(air) 275 hPa
Max . vacuum(air) 350 hPa
Life cycle > 10”9 pulses

Components of Micro pump Particle tolerance < 5mm
Frequency 0~80 hz

Piezoelectrical
Cover Actuator Bottom parMembrane_Top part
Membrane ~ L Outlet
Check Valves
Base
Top Valve
Fluid Channel Alignment Pins Inlet

Outlet

Intet




y 2 8 2 0HMicro robot, 0| 2[MIT])
r Micro robot(Ant)

Specification
T+ :35mm x 35mm x 30mm
B2:33g
s BH 2N Y &S

Gear Box

Threads

Mandables(grippers) Bump Sensors
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A S220KMicro Gripper, A9 A [EPFL])
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ngmayy Operation gm—
o A S YptH.

&& 2 Laser cutting 4 8
« 22 J4: NiTiCu cold-rolled sheet

(Shape Memory Alloy)
« 300 lmm x lmm JelH
* EMN: 170 um ES
s EXHL: 160 um -

s RAE BXRZ 0.35mm 013 EI

Shape
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CHOl 91 Hiot
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SHEI A HA
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3 el A28
32mm x 25mm x 30.5mm 100g 1.5W
(1/50) (1/10000) (1/1000)

cAIdIROR JLE A2 MUK19999)

+ Laminated Piezo Actuator 24!
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- 0l & H2l: 200mm
SO HHIDE E2 B N

B9 20m) 20F B 04 S0HE

« Non-friction Servo system(:= dH - AN A8 =HES
S: lnm) Z0/:1-3mm

“ - & A 50 -250 um

ROBOnano Ui Micro Machine

HE &S
*Z A Imm, £0| 30 pm
NHBEP
- B8 ® & T 50,000rpm
- 1B £ & Smm/min
- HSARAIRE %2412t

DlRE HoHXG-
JIBE HEXT: 58 nm Rmax 3|01 'a*ﬂlk)la'ﬂ}?}*—’
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