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Fig. 2 Micro-cantilever and probe tip for SPM
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Fig. 3 Principle of friction force detection by LFM
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Fig. 4 Force-distance curve for adhesion measurement
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Fig. 5 Atomic interaction: (a) commensurate lattice
(b) incommensurate lattice
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Fig. 8 Comparison of tribological characteristics between
smooth and micro-structured surface

3.2.2 Nano-lubrication -~ SAM (self-assembled
monolayer)
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Fig. 9 SAM(self-assembled monolayer) ; (a) Schematic
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Fig. 10 SEM image of Si tip after 25.6 mm slid against
Si(100) surface under 11 nN

dukH o wiAz AFAYAA FHHEE
2A717] 9% HHe A8 F, FEVAHE A4
3 A3 HELHE FFAU, Bt 2
protective layer & ©]&38tAL}, AA FEAE o] &
e WY Fol Aot v YA s
UM AFEURCl FHEAA HHY EshEH
B me} ZAgdtes ZEFe] dpA|A 9,
HA FZA AHRo] AgE oA HEER W& H
BAUAE 7t Z4F 2tete] #8o] Atz
Ark. =3 wALEY HEE ] dEMe @
AHEFE FAE Aol wE s, °E A
AEUAL F7MNZ BF, 22 F3Ho| 243
o 238 HEFSYol He¥ &= Ut 2En
AsE v EWE LEAE B9 ofY
2 JEFxPC 9FE vFo2ZH, A&EY AT
Aol FdHd 9FS g 2Eg, vlo]la
EntezAdelA BHIAES FaA]7]7] HAEA
£ x99 71AH, 8 85y S4 =& B9
g3 A, 39 718 834, AF 24 ® #4E
243 nefsfor gt

4. H-EClO|BRX|2 88

ool AHE vhsh o), rEte]B2A
o BAW TAE WA ARE) BALA, 245
24 2 #RMHe 2ol WAl neisolol @
Apgpolth. ®ab ojuel, o)l @ hwmEtolREA
of et AR AT A4 2 AARESD A
z ZzAs ¥ AUAsY ALE $88 5



qde -

AAg - A7 FEALIHAA A 9E A1 2

et B oM FAMER Tribology Research
Laboratoryoll A 7dts] & ZAAdoln F4% EH
o 24 wAAFried, drrjade] HAF B
SR FAE A% el dAd g SEAMHE
Bl Riga g

41 78 M oM

A de] A5 UAE LIGA, o1 9, #o]
A Fol g% uArErIEES IPYEUEE €S
FE doy, B AuEx, B35 A %
A QA A sle) ofe g 2 AEANEY Al
5 deEdoM AE AURE, B} §4
a1 AP3 vl ArbEEe]l K3 Hx

olg{gl viH o RV Fig. 11 of TEAM X8}
o] 71A-8te "y 9 abrasion processE & & 3§
AAA o Fast AFAEJE MEL EHAZ
71&o] Matgl wh Ati35-37]. & uAzEIIES
el @ Hsingle asperity)2 EEH & ¢ e @&
A ool tipE o] &3} tip-workpiece7He]
Az g g oldE oz old & HY

 olEdyx g s d2vhE Y B abrasive
wear mode)E B A A o] &= MEE 3FY
u) H)7}F 7)ol o}

Resist

(@)

Fig. 11 Mechano-chemical process for precision surface

(b)

micro-fabrication; (a) basic process (b) micro-
mold application

o] A& UMTFZEAZ Y AlEEHE giEH
¢l A& silicon ¥R ofet Thdst FEHAE
T HE% ¢ /20, CNC(computerized numerical
control)oll 3 FFFERWATNLEZ A A
HAe] 7hed A T 7]EY Fge] Ze q8 &
AELS FEY & Qv £8, Fig 129] RolE o
9} o] B 715 AEW Y Az, violaz F

3

F % 3aY vaFE AFAE 382 5 Ao

(a)

Fig. 12 Examples of micro-machining process; (a) micro-

(b)

grids on silicon surface (b) micro-lettering on
brass surface

4.2 Nano-machining

HZE] YxdEAads 9 eiae)
¥ (nano-lithography)”] £ o] %3] A= A,
ol tIN-E JxrvEMAY tip3 SPME o8&
71424 SPL(scanning probe lithography)2 & &%
ch3gl dA A7 NEFEd HEHQA SPLYIES
1 we] weEl mechanical modification, E-field
enhanced oxidation, Dip-pen lithography S°| it}
o] Zol| A mechanical modification v| A ¥ o 7}
3t IS 2HSRAY, BEFHoR AFYXE G
o2x 3l HEEdE 8 Ao, i
dol g mavld A4S o] &5 Aot
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(@) ®)
Fig. 13 Nano-scale patterns on Cu/Si(100) surface
fabricated by mechanical scribing using AFM tip ;
(a) topography image (b) cross-sectional profile

Fig. 132 Si(100) 919 90 nm FAIZ FI9
Cu ¥9HE 10 nm W72 tho]olE = tips] <3
mechanical scribing WH o2 Al v Mg o)
Hee] o) 3 um, NEZF 1AL 800 nmZ 3}
o] 10nN9 thrust force, 6 um/sd] feed 2 Z+ 2%
1049 WrE A~3HXNE T digF £ 300 nm,
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4.3 HDD(Hard Disk Drive) slider design

71&9 Q75 Bl AAE npg Zo] niE
A& AL FusdE € opEE TG F
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