3C

3C
(micro-
dimension)
(micro features)
(micro parts)
(micro
machining) (micro molding) PDA
IC
(plastic injection
molding) ( 1 ) (D
(plastication)

(2)
(filling and packing)
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Stage 1. Injection Feed hopper
Mold partially filled

Screw
advances

Heater band

Stage 2. Holding Pressure and Plasticaton

Mold filled.
Part is cooling

Screw rotates
F-3C at the end of
holding pressure

Stage 3. Ejection

Mold opens

Part is ejected

1
(sprue) (runner)
(gate)
(shrinkage)
3) (cooling
and ejection)

(warpage)
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©)

(

(

)

know-how
()
) (micro injection molding)
2 Makuta Technics
1 mm’
/—10 um 001g

Sey

()

2. Makuta Technics

@



Molding

Electrically Insulating

Filling molding compound
Mold core
Coating Electrically conduct-

ing molding material

e —

------------------------- = Substrate plate

Demoling. R~ plasc patems

Electroforming

Metal

3.LIGA —

(5) Finishing

Micropattern

4.LIGA ©
1)
2
(6]
(
15 30 ) LIGA  LieA  ©
(6]
( 3 )
LIGA (LIGA
( lithography, € ectro-forming and moulding)
0.01 mm ) X PMMA
( 3)
(electroplating) 4
( 0.02 mm LIGA
) LIGA excimer
X LIGA
( 0.01 mm LIGA
) (hot embossing) (injection molding)
( Class 100
10000) (Micro Rapid Prototyping)

(6)
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®3)
() 100 um

IKV

T (heat deflection
temperature, HDT)

(4)
()
®)
5. @ (a)
50 um 50
um 60 um 50
pum 60 um  (b) 40 x 300 pm 6
0.1 mm
(1)
0.013 mm 0.025 mm
0.254 mm
POM PA PEEK PSV
(Micro EDM)
5 Charmille
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B =R 1E4A (Cleanroom Module)

mEE (Quality Module)

3 10g

MCP

g tE4A (Injection Module) Q N _ .
o R R FCHUE A (Demoulding
; — and Handling Module)
ME#4A (Deposit Module)
2
§
=
B EtiE4R (Packaging Module)
6. Battenfeld Microsystem50 @
1/10000 1/50000 g
3. CRONDPLAST
Babyplast6/6
Butler Design
4. RABIT2/3
15¢g
Aachen () SPRITE-7/50
KV ( 25  Ferrormatik
Milacron

Ferromatik Milacron

90.2
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1

(€]

Industry Product

Automotive Computer | Micro switches, connectors
Computer Connectors, printer ink heads
Telecommunication Handy

Electronic Micro parts

Medica Hearing aid, implants
Sensors Airbag sensor
Micromechanics Micro engine, rotators, MIM
Optics Lenses, displays

Watch industry Cog-wheel, micro gears

GF-transmission

Ferules, connectors, CIM

Ingtitutes, University

Material and technology trials

0.007 g 161g
ARBURG Intron Engineering
Intron
Engineering  Hotspeed 100 10
6 Battenfeld” 5
(1) (injection module) (2)

(demoulding and handling module) (3)
(packaging module) (4) (quality
module) (5) (deposit module)  (6)
(cleanroom module)

0.0028 g
(Sumitomo)  M8/7 ( 7
) M26/15( 15 ) KS
Sodick Juken
10 40
1
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Toshinori Unno

7. Ritsumeikan University

Ni
SEM
1.
PEI
12-pin plug-type
2 5um
1um 7
Ritsumeikan University ~ Toshinori Unno
Ni
LIGA
2.
(pump)
0.2 2 mL/min
500 1200 MPa 8 Battenfeld
Microsystem50
22mg
3.



DNA
10 100 um
(micro channel)

4. (Sensor or Actuator)

0.5 mm

The Micro Moulding Machinery

Project
Battenfeld 1998
Microsystem 50 Babyplast
Nissel
WTO

2.
3.

4
5
6

Battenfeld Microsystem50

2.2

. , 10, 93
(2001).

, 3, 16 (2001).

, , , 6, 107 (2001).

. Battenfeld, Germany. (http://www.battenfeld.com)

. Marc Madou, Foundamentals of Microfabrication, CRC Press.

. P. K. Wright, 21st Century Manufacturing, Prentice-Hall, Inc.
(2001).

. Charmille
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