
WU'U tJfl.o 

c). Tfll c 1Jfl1 WUJ 

. flflflLfl 'I'f JJTh3J 

n,000.- 1J'IiI 

c. flWflfWfl ) J1J'WW lctbn 

n,000.- 1J1 LLJ) 

fl/4&J 

. irinri (ii) 

flW b ''J 1 

ci). 1J1 114VI1 L6 flfl 

l. (th il) 'ii' 

11. LL1L (thii) ht'c 
21 t 0 01 

. J1 L€W?i Y11 '1fl 
aOl a 0 0 21 

ct. 1Jfl'1 fl 
a 2.1 a 1 0 0 01 

b. cflE) 
0101 a 0 

. Nfl'Wflflfl 
V 
2' 0 01 0 

i1'J .flT1 6?WI°4t5 
V q V 

bJ N'WY1 

GT1 fl'1J
I 



o o 

-wflJ1 
Th''LJ 

11JJ1J1J W'J fl'1,J €1AJ J 

LJ1J1 

LflLLfl 

L1N i,oc,000.- &,occ,000.- ,o,000.- ,o,000.- 

LJJ LN oo,000.- oo,000.- ,000,000.- oo,000.- 

L o,000.- o,000.- o,000.- o,000.- 

fl '1Jfl'] 
0 0 

1JL 1J 

cfl c),ccO,OOO.- cO,OOO.- G,O,OoO.-  ),co,000.- 

fl'T - 

N LL 

,000,000.- ,000,000.- ,000,000.- ,000,000.- 

nc,000.- nc,000.- 



LflnLQ U6  

Lfll L1Jt Lfl) JflTh 

). iiJ 

flT 

V'J fl fl1J'J'N L6 J L°1fl, J, i1fl LJEJ5 

1i. 11t 

) L LLfl l 

JflYl o fl'1 

lJ:D LL'1 LL Jfl JU 

jnvw iiL'u 

flLWflfl L l, 

1J1J Auto start, End LL Return system 

.b W?1 (accuracy) nicLLJLi o.n% LLL 

00%. 

l flflL o.o - nto mm/mm precision o.00ct% fl'1 

in'L4 TensU.e Sphere oo mm. fl''1 

Tensie chuck rnn t,000 kgf an'n 

10 ,000 kgf fixed degree o.ocn% 

c'h nonUnearity, Hysteresis ui Repetition o.olin% F.S. 

i.l'i 'hi compression lc compression oo . 

L0flflLi kgf, N, KSL, psi 

c (Cross section) mm, cm, inch 

xt LLNfl' Diminution u expansion function lc 

l.cb	 Irn, nonferrous '1fl UJJ' 

flJ't0IAJ thit 

.c	 ci tensRe test mode, tensie road designation, compress 

break, compression toad designation uu bending test 

LL 1 

J' L W LW1J Wedge Grip nt 

naij* i 

)) Thn j6 i u,1J1. cc 

.c)cJ ii iflJ JLWtflJ 



compression ptate ?J'W coo mm. Jfl' c 

compression jig €JJfl'1 

lJ 3 Bali. screw bar jn''i 

Crosshead in''i 

Tension Nut BLock jjn'i l ii 

UCF Bearing JJfl-fl 

Jb Bracket Jfl''l 

ll .i Chain Gear EJfl'1 

3 Chain BeLt JflY1 

Servomotor LLi Speed Reducer unit JflY 

1 .Gno Coupling EJflY c 

LJitJ USB port 

cn bJL oo x o x 000 mm. (n x x 

lcnn nIJcJ AnaLog u, DigitaL change bits — L ch. 

lD in LJL 

'n. iJnJn€n 

Gfl.) fl1.fl 

m.c).c)	 fl Jfl'i t,LflWfl Lfl1..JWJJ 

fli n.o GHz 

Jifl DDR fl'fl Jfli c GB 

SATA n''i Jn'1 TB 

3 DVD-RW fl'i °TLfll & WLJ 

n.ct	 LY3J1EJLL1J1J USB .o f1fl JJfl'fl €n 

LLL1UJi 

c).J fliiJ1€JflY jn 

ii nvhiwri 1JLfl3J Window 

.@Lc; 

STifl c 

Gni i oo VA (o Watts) 

l.fl°v1 



-cn- 

LJ1 °'ni 

LU Jl A 

Gfl.GflJ fl 'WUfl'fl cx&c 

Gfl.fl.CTl YTh EJcY11J L3flJ fl1 co LLN' 

L NiThL'J'1fl'fl MHz 

(LED Dry Cabinet) 'Trn 

€11.c) Ld' i'wi coo x coo x o i. 

JW(flJJfl -o %RH 

Gfl.fl LL1J'IJ1'Th L flLL'J 

(Active Antivibraon System) 

1JIJ'1J wc J Eectro-dynamic (Eectro-dynamic Force Reducer) 

Isoation performance flflfl' c Hz n dB. 

n.tn Active Bandwidth — oo Hz 

. 

c.c) 'i nn'i in Jt€JflY J 

c.lj 1JJ LL1J fl J1' L flN1W)' LL h1J 

cT1 lI flfl LLflti''fl LL1 

fl'11 ''flfl 

flLnU6'W'1 

nflQ i'Ul1J n1 

LLfl'Tt fl'W Vt1Jxbo J'fl cc LU Jfl J 

'1J lt 

nJni 

nJn,1 

(ii 'i 

iI 
V 14-= flJflT 

.itrj 



QJ 

n,w nn 6v1 
q q 

0 

J1.Jfl 

LL L OU (Surface roughness) 

cn J] L JafV?J'1 fl'i J'fl JNN' 

(Atomic image) 

L6?1 J)fl'W1 

Lfl JJ1 

flU1QW1 

Ln1L1JtLL1J1J SampLe bM XYZ precision Piezo Jwi Modified Tripod 

ctxt Jtm 

- XY Linearity Jt, % 

- XY Range pm 

- XY resoLution Jl nm '1iJ dosed Loop o.n nm open Loop 

- XY Actuator type Piezo 

- Sensor type Strain Gauge 

- Z Range edaj i pm 

- Z Linearity JLrn t % 

- Z feedback noise iihi o.oc nm 

- Z Actuator Type Piezo 

. LLfThLhLL1J1.J SampLe wI XYZ precision Piezo viiw°u Modified Tripod 

coxco J.1m 

- XY Linearity bJL ct % 

- XY Range d'NJ 

- XY resoLution J nm 'ij dosed Loop nm open 

Loop 

- XY Actuator type Piezo 

- Sensor type Strain Gauge 

- Z Range adaj cb J.lm 

- Z Linearity 0WL b % 

- Z sensor noise b nm 

- Z feedback noise 0LJtTh oJx nm 

- Z Actuator Type Piezo 

cn. AFM Scanner 1JJJ 



Vibrating mode Non-vibrating mode LY L 

Topography image, Phase image, Lateral Force image 4'nELL1J1J 

Light Lever AFM lc 

. nj (Surface Roughness) (Films Layer) 'L 

b. n vij'?uni u1s (Liquid Sam pIe Cell) 

J. LY Nn vih STM (Scanning TunneUng Current 

Measurement Mode), EFM ( Electrical Force Measurement Mode) v MFM (Magnetic 

Force Measurement Mode) 

c. Light Lever AFM Force Sensor 

. rnJ Direct Drive Z stage Jn'v'1 Cantilever 

LLL3.YUJ) 

o.	 (Light Lever Laser) (Photo Detector) Jni 

cJ j  Laser/Detector Alignment 

. nvh' vJi. Microprocessor 1JflLLfTh Bit DAC's 

. n co pin ribbon cable 

ILfl J3J 

n. Phase and amplitude detection circuits rc' Vibrating mode AFM 

High Voltage Amplifier iTh( PID feedback JLtTh XY LL Noise °1fl 

Cantilever 

b. (VDO Microscope) 'JflJ x ooX 

Field of view lx mm. 

. 

Jnv LE CPU n'1 Core i 

ij 

Jia w Lab View Lab 

Viewl 

i Operating System t1it Windows J'i 

Jn Gwyddion 

L nmrn (control parameters) &LLFi P1 D, 

Setpoint, Range, Scan Rate, Image Rotate o fl o NY1 

Laser ALign, Vibrating Frequency Display, Force Distance Tip, 

Approach, Oscilloscope, Image Store Format wuu Industry Standard 

x x 

Li H.V. Gain Control 'kLLn1 XY LL Z 

LiI' Probe Center 

fl1J' flLLL' Sfl1.fl @ 



Cantftever rnm 

o. (CantiIever Exchange TooLs) ,jI,6j (Tweezer) w':w 

,i AFM Scanner njn' oxoxb jim 

isis. AFM Scanner njn' xx Jim °'rn'i 

lscn. (Rigid TabLe) °nnjjn'n isoo c'rn 

(LED Dry Cabinet) °'nni 

nna'u rnn oo x oo x biso 

-o %RH LL J1 

isc.Gn LLJ1 

is. (UPS) nn 

lsb. 1JljA1*1 isiso V / cto Hz 

1u  

. L1fl iii' LL ihn °vwiii L 1J"L1J fl UJ1J 

is. ni n j 

GTh flfl flfl1! 1EU U'1 is 6? LL an 6t6?N11 J°'NcJa 

*pdf) 

c. N JflfllThL1JcLJl LL flN'J 

_ .

fl'1 ff11 Y.Lisbo nvi 

isiI 1WiJ isc) 

.flfl'1AJ ji) 

fl5Jfl'1 

(nn 6?j NWY]) 

g 
, flTJfl1 

(n
16J 



Cd C' 

'o-flfl 

. 

(Contact Ange) 

(Static and 

Dynamic Contact Ange) 

1j. n1Y1Qw1 

t.c) Jfl o flJ. x to 

ll'j '?i T Screw Pitch mm. 

Step Motor 'i micro dosing syringe JnI& o.o vie o.ol pL 

ii (Direct Dosing Unit) nijcj Syringe u1 Neede 

L0L LLfl XY 1,c ne'U 

(Static Contact Ange) (Dynamic 

Contact AngLe) CLLid o-o° ± o.o 

ct (Surface Free Energy) 'ia 

(Dispersive and PoLar Contribution) (WettabiUty of 

SoUd Surface) 1 Lfl JCJ 

l.b ndnLL di 'mijij CCD-Video Camera w'eJ 

o&il - cc IC°V1'l 

J'inii x o (standard WVGA format) ninnm 
'I 
L3JflY boo fl'tfl1 

Monochromatic LED CoLd Light Frosted Quartz 

LL fldL 

Micrometer 

(Surface and InterfaciaL tension) Ii Pendent Drop 

Method, ADSA ReaL Drop LL 1J
th 

Young LapLace equation 

lo flL o.00 - l000 mN/m o.00 mN/rn 

LL d J Micrometer L '1J1 

c)l d1Jn XY ci I type screw 

1JiLeJc o.oc J3-J. 

LL1 flJflTh LLfTh Z CL o.o 3JJ. 



vT'1nJ L RoUng Off Ange Lc Gnbo ° LEJ o.oc 

1J.G)c fl'' go x mo x nlo (flxJx) LL flJL b 

Q. nFnn 

Gm@ tn 'i (Software & Computer) 

Gfl.c).G) 

ifl'i Microsoft Windows 

(Static and Dynamic Contact AngIe) 'hi 

O- O LL fl1JN J 

Gfl..Gfi 1W LW flT1 oo '?J1 

nLN' (Surface and Inter1acia tension) 

o.oc-l000 mN/m Ii9 Pendent Drop Method 

Surface Free Energy 

cn.	 eA(WH), Cirde fitting, ADSA Young 

Laptace Fitting, Curve Fitting, ReaDrop, EUpse Fitting, SpUne Curve Fitting, 

Tangent Fitting 

'' Dynamic/Static Contact Ange i Advancing, receding, 

tifting, ro1 off ange 

surface free energy, Wetting Behavior 

i1j nil1unni'iA Intrinsic and Apparent Contact Ange 

iio 

. Processor 'in'i Core ic 

. 'n'i RAM n' GB 

Gfl. Hard disk TB 

¶€J'1 DVD/RW-ROM Drive 

. ]°LWJ 'flT] lI 

b. in Jn' KVA crnni 

Gbss Syringe oo V1J 000 J'1flT l ' 

Gn.Gn Pastic Syringe fl'1 o 

iu Staintess Stee Neede 'ij Pendant Drop Surface Tension 1J']flT1 o 

Teflon Neede ivi Hydrophobic surface i'inn i ' 

(LED Dry Cabinet) -o %RH U 

'?Jfl oo x oo x bljo 

Ld (FiLms Sampe Hoder) Jhnn 



Environment Chamber Sampe HoIder i'in' 

1fl1 c 

ct-,000,000 centipoises (cP) 

(accuracy) ± % 

nl CGS cP (centipoises) LL'J 

1J1J SI Lh mPa.s (miI.Upasca seconds) 

Gn.i i'ii (Speed) lJn± 1J 

flLL (Out of Range) 

Gfl.O Standard Kit for Young-Lapace-Method 

flJJfl'i1 oo flflJ 1fl1 

cE. fl : L *o V / o Hz LL 1JLrn €w W 

2O 4 
. fl11: 

.G L1Jfl 4WI' LL L1lWJ 

ctl NL flL fltflL @ 'ii L''LJ 

c.Gn 1J 6li 

nW 

fl nLQ LhfI,1J iiin'd€ 

1.lcbo J'i' 

flJ lc@)G 

:ia  /
A)/ _çYv 

(a 

flJflT 

.iL6?i1 N'Il) 



Q-) 6' 

fl1LQ flU631 

) Y;i 

G). 

LL TUfl -JtJflT1 Pixels (H x V) lo x lob 

nn Fame Rate in'i Fame/sec ob x ob (Pixel H x V) 

€ii nJn'i cc GB 

c 1JLL1J1J shutter twij Global Shutter 

c c'i so sensitivity u'i' ISO lo-000 (monochrome) 

).b flI'1 o-oo 1LJ 

Peak Quantum Efficiency JJfl'' o% boo nm 

cz fl 3Jijj"Ifl fl1J Computer LJu,J1J Gigabit Ethernet 

c.cc j'in (Synchronization) External Trigger, Free-Run 

iic" dynamic Range in' Bit 

ch Read out noise flflT1 l* e 

J'i Exposure Time €flfl ps - o ms 

LLi C-Mount 4a EF-S Lens Mount 

fl1 L 

'1n'1 Microprocessor Core 

'flfl 6 

RAM M'n'n cb GB 

Hard Disk in TB 

LILL1J1J LCD LLLL JJflT1 lxi 

nnJi Camera Control Software 

1. in 

flli 'fl (Tripod) b 

JO LL3J L flflJ 

-Gno €J11 flflJJ1'1 LLJ1fl 

ai jndnnj 

n g'- n - 

nia bo J'1'l 

JLLfl 1 Jfl JflJ?JU- ,1J-6lJY1 

6;- 

tni,j niwnn- nnt. 

.b 



GIL 1i 1 

FocaL Length vvi'1i2i'1J lsc- 1IL3J1 

LfJ f/L J'ij 

iJLc FocaL Length Lvhri't bo 

f/1.c 

cn.cn FocaL Length LV1J o-oo 3J1UJ fl1JLL 

M'1fJ f/.c iJiiL 

. 1Ll'IJ 
I' V V V 0 V 0 0 

L1lWJ 

J!D fl W1J 

flLflflfl Lfl flW' 

1Jctbo 

J lc 

n1ni 

('ri Ifly *i) 

Li 'w'i) 

'It 

nJn-i 

( - 'i JvJ 'q) 



QJ 0J 6' 

Lfl'1'Tfl LL-L J '°'Th,  

flflLYfl fl1J'J  

. in (Xenon Arc Lamp Housing Set) 

c).c 6f1 Ll LL flfl1flfl'ifl LLL& LL1 

L1 n 13Jf *t (Igniter) 

i (Reflector) uwu El.Upsoidal. Reflector 

LLLflLLLJ' J3J Grating oo 

'ci Bl.azed noo 

LL LL lo LJ fl iicto 

. iwnii (Optical. Spectrometer) 

WflLLLtlLVUiJ Sequential. Monochromator n'Yf JU1 

JflT1 

lJ n'w (Wavel.ength Accuracy) o.lxt °LUJ 

ls.ci 3' Minimum Scan Step ai'i o.o1ct nI3J 

ich Spectral. Resol.ution a o.lxt 'J'c Grating ,loo 'J 

(Grating) (Groove) ,loo U, boo 

LJ 

.b inh9i Spectral. range to ccto 11UJ 

hn1LfTh (Scan Speed) in''i ctoo 
n'i'tii (Detector) 

Syncerity CCD LIJ1J Thermoel.ectrical.l.y U°J -o &Y1 

LJ Z Spectroscopy Grade oc x Jo nl6il  wiJ Back 

Il.l.uminated CCD Chip flt6?i X 

cn. Shutter 

(Computer) 

Core i ] Jn GHz 

(RAM) Jn' GB 

(Hard disk) Jn'n oo GB 

DVD drive 

cc L1LL1J1J LED )Jfl cwJ 
6' ( 0 

c.b NiJ 'TLfl 

c fl J'W KVA 11' LEi 



. nJ1TnT (Software) 

c fl iLLflJ Windows 

t 

c.cn flfl1fl fl'1 °I4flL'l 

b. 

b.G) W1rnJ fl ,L?I LLN 

bJ iinn d Lw 

bn 

Jn d- n Integrating sphere Wfl 

J. 

oiL 1fl LL Jfl'il 

iJ.l Jefl LeJa 

oiJ.n JJ Lfl LaJ LL fl 1U 

Thfl 1JLL fl LiJuLi1 l 

LL 1Jl,1 

11jJ 

t4flLflUflflLfl fl6Wfl 

fl1 flQ VIJ1J fl fl' 

fl1 fl Jxbo W'1 WJLWI 

lDJ 1''W 

(fr 
(N6wJ ii n-i 

flTJfY1 

wi) 

nT3Jn' 

(a'in't 
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