LIGA-15

MSE 621-01
Dr. Marc Madou



Content

¢

® & O O o o

The LIGA process

— Lithography

— Electrodeposition

— Molding

Exposure station and mask
Optimum X-ray radiation
Electrodeposition

Plastic molding

L1 GA applications
Toread



The LIGA process

. X-ray deep-etch lithography and
¢ 1st electroforming: . 1st electroforming

— X-ray exposure (irradiation) | agiation _ . Synchrotron radiation
— developing a5
— ¢€lectroforming for final

metal product or for mold
insert

Mask membrane

Absorber structure
Resist
Substrate
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% g___ Resist structure

Developing 5

1st electroforming

Dr. Ehrfel d, IMM Final produc I Mould insert



The LIGA process

Plastic moulding

¢ Plastic molding and 2nd arid onidl elactric-
electrofor ming/casting dlip forming/casting slip
— plasticfinal structuresor lost Mouldinsert Mould cavity
mold
— metal or ceramicfinal parts  Mould filling Plastic

Electrically conductive
substrate

Mould removal

Plastic structure
as lost mould
or final product

2nd. electroforming Metal/Ceramic

Metal or ceramic

Final product structure

Dr. Ehrfeld, IMM



Exposure station and masks

Alweirber sircinre

¢ MasK: \
— low Z membrane I iAo

— high Z absor ber

¢ Alignment of substrate with
mask isdifficult sinceno visible
light can passthrough the mask
membrane i

¢ Sampleismoved vertically
through theirradiation band sk &
with a precision scanner




Optimum X-ray radiation

¢ Optimum wavelength for

*

optimum pattern transfer is0.2

to0.3nm:

— Diffraction increases as
wavelength increases

— Secondary electron emission
Increases as the wavelength

decr eases

Variation in critical dimensions
at thiswavelegth between the
ends of a 500 pum high structure

Isestimated at 0.2 um
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Optimum X-ray radiation

Structure height [pm]
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Electrodeposition

¢ Problemsfor plating in small plastic
cavities:
— Wetting agents must be added
otherwise even 50 pum posts do not
plate

— pH changes at the bottom of cavity

— No agitation possible

— Inprinciple smaller features
should plate faster but if the aspect

ratio istoo high they actually plate
slower




Molding and demolding

Reaction injection molding (RIM):

— Mixed reagents pumped into the Pﬂfmmfﬁ Gate plate
mold 7 D

| njection molding: = Iniceted lstie

— Mold iskept abovethe glass il
transition tempearture and :
molten plasticisinjected (e.g. old insert
CD’s)

Compression molding (also hot ___Form-locking

embossing): 3 A ; connection

— A molding tool ispressed into the Al S U Demolded plastic
plastic material at temperatures
abovetheglasstransition 7 — T T~ =
temperature

Demolding requires extra smooth R .-
wallsand internal mold releaseagents =

:’25:,?-'25" j_ f} itf as electrode




LIGA applications

+ Surface micromachining made motors __
with torquesin the picoNm range possible, .-
with LIGA 10%to 10" Nm are possible '
(more z-axisi.e. moretorque) N

¢ Combination of traditional and L1 GA
machining




LIGA applications

¢ Small Ni turbine
Gasflow meter needsa cap

¢ |Integrated fiber measures
rotation speed
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Toread : Parts of Chapter 6

+The LIGA process p. 275-276
—L ithography
—Electrodeposition

—Molding
+EXxposure station and mask p. 279-283
+Optimum X-ray radiation p. 289
+Electrodeposition p. 292
+Plastic molding p. 298-302
+L I GA applications p. 306 (turbine)

and p. 317 (micromotor)



