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Applications of Nano-inspection Technologies
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The vigorous development of “Nanotechnology” is attributed to the enhancement of advanced fabrication technology,
atomic level manipulation and nanoscale inspection technology. Nanotechnology is the meso-scale property research in
the atomic or molecular level, and strongly depends on measurement systems for analysis. In this article, the importance of
nanoscale inspection technology at present is introduced through nano metrology standard, nanoscale inspection technology

and the annual event.
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Bz AR B E PR E - B sRRE—(EERETI R A &
HIAHEE E (measurement uncertainty) 2F{fi = A58
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(1) W& SI2EM1T (magnetic force microscopy, MFM) :
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microscope with polarization analysis, SEMPA) :
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scanning tunneling microscopy, SPSTM) : JEJF 2
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5.2 By 2R X T fH 3 & (tunnel magnetoresistance,
TMR) © =5 22 JE& FH R S3G P e B SR P A R

6 FHEHAN 209 H7 105.12

GR35 T B M A R T RO R L B B
Rk -

(5) #HEE T T¥WiER (superconducting quantum
interference device, SQUID) : FHRAE #7558
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Nanoscale Shell-like Structures of Photonic Crystals
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Ultra-thin Shell-like Structures by Atomic Layer
Deposition Technology
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Happy Farm: Regular Distribution Just Like a Carrot
in Each Pit
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TETE(E R R BRI E Au 5 Ag SEHIE - H
AT 1050 °C EREVEHE - BITEIESERFE AP K
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STUNFEREYIRRE R - RMIBEFTAE - EiaK
BRAEAR il 5 SR TR A= K ER 1 ol B8 R FH i % HE AR
Fitk » BRZORBERIES o 2 H B B 7 7E 2 R B
% BB B R IR R B — IR A
ACHERF E AR SIEEY - SR AR BRI 2
Ex

FHEETAN 209 5 105.12

7



8

FE HR EE

SPMi2 2 5 (ITRC)

FROKEHEHEE 5

What a Delicious Nano Donut!

984 | BH | R

PEOKEHERIE J (EFRFESEGER 1000 °C MEE TR
FALEE (ZnO) BRTESHE - R oK EH TR B VMR
320 nm * AE/NE 60 nm  [fiEEE 72 nm © HR ZnO
T —TETRERT B ME AR - AL AT R HE IR 3 e
K BB - RESERES RIS T - I
B RUSFFERE SR » R BLERSL ZnO BRARTUAEIE 25 AR
{& (2—5/100 mm?) - f F— A& B e R T I B Sk
FERIREARBEERH - BERERRENR » DUS#ENT
HETT (500 x 500) nm FZEIFH - FRAESERE/NMR 0.8
Hz @ DUERE 23 ZnO IR ERAMEI S - 5
BOAFRRT B R 2 BB RN ZnO BRRIMFS I R MR P2 1Y
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Rack One’s Brains

994 | Bt | KAE - SR
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UUREFT (atomic layer deposition) * B EA LSRN RS
KERFEH - HRELSKEA BRI (island growth) #
o L& S E AR BRER P R TR T AR - £55
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TE e F B B AR 5151 m] i R O L e S i, -
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Harvesting

MRIREE » B=I%HE ~ BRIEE © RErs

AAE S RAERY AT (100) LA S0 ER Fy B8 1 1T <
JE BN R AN (metal assisted catalytic etching) iEHFE &
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Beware!! Here Comes the Nano Tide.

9 F | HEE | =K RO > WEREE

AAEFHTERE 100 nm &E 3 mm ZWFKERFTHEE -
B FRZRORER T BB LA 2 S i » FORER IR
RERMTE - WHARZ B RN ES SRR LS - &
B 5 B AR FRORARAR FL 0 5 [ B B¢ AEEHE R e T 1A 8
5 0 RIS BLR IR EIR IR R 5 - BT AR 2 {5
HYZROR BURIAH EL AR RE - QLR ESERE - BRI Lt B
THEE B R TR ARIAETE -

PigpziEd: « EHAEm ]
Rescued From Desperation: The Strength of Life
Reappears.
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{1l (scanning kelvin probe microscopy, SKPM) 5412 » &2
G T 2EHERE I ESELARZAN - A HIES (render)
FHEERRmELN SR AR - Hf s EARZE
FHBENMAEEREE - 2 0a O MIEE S % p-type
FEHE - HEEREOLHE © 10 keV BEFHTE K 950
°C mifB KPR p-n BEHIAGHE - HAHERI RS
HEIR(CFERE T n-region #EEE] p-region BLFEFE &
AR & (BER) - mMEFERATPRERET & CGRER)
ARG 2N 22 BB (space charge) 43117 i
(depletion region) * FE{LFFEG W HIGHE FHE—F <A
{27 - SKPM R Hi7U Kelvin probe FAZS KB B AYAE
fRIEM - BRAHIERE M R BR B Y 05 = TRl - JE
FH ST 2 B i 2% [0 5 i i A8 i 7B R B E i "R R - A%
PR ROR 2 B A5 o 2% 1 ¥R 62 B D R R (R 38k o i &
i BUE I BrYE e mElEEEE N2 10 nm - JLRBEER
— i FE A SKPM 185K T il 7 1) 2% [ B 7 52 15 PR
FErm o MR ET R BILE (Electron Beam Induced
Current, EBIC) B HIZREE(L - SKPM B RAFAYZ2H
fige i i Ehs I pE
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The Big Collapse

100 = | fEfE | PRIREE « R&E ~ IRIRSE » MESR

AERRRSHEEM FDMEERMATIE LR REE SR
KfR (ZnO NWs) i BRAVFER © ZnO NWs ANH AIZERL 43
AIEEM b PO SRR A R R - RIS
& —FIEAR M TR T T 2K -
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1014 | (E(F | GREEE  MishEE

BB AT KRR AR R — S e iHE &R
HITE AR ER & B - 78 PO A s e R B L R €0 7 sk R
EIANRBE - $508 28 B 25 44 B B PR R 22 ik AT 1 7 22 Fa A 55 e
EEMHPRIIECEERNRS  BEPELRIIEZ E 2
AR RIS AR B PSS - IR RAV AR B g R AR E
TRRESE  REEOEE - B TEOERERIRER -
BRI SRR R SE I BEBER AN o A0 [R] V A2 W Y 7 AR Vi ik
%R L MBI EIE 18 WIH AR S 2 M O B
(Broadway Show) PAK iz Wi SR &V B » BERR HY S RE AT
FE3E - Z AT HE (Hollywood) AT JE44E (Disneyland
Park) &R EE & 7S [ N B R AT -

FE & fan Al A H E T B IR IE - DARE R =TS SR Ay vE
MDA NME ) - HA R EEZZY)E (reference material,
RM) ARy EIRIEUE(: (traceable standards) » P 52 A B PR
EREEERIEREEHE -SUENER © eGSR EIREE
G R R IS A E R A R AR (Rq = 0.1 nm) SEEAMERY S
(Av) HEEFIAGTE » 1T E B RE v B R AR e A J R
BRENEE  E-SREAERENAIEEEAF !

SPM #£2 % (ITRC)

FEHGEEOEIYEZ = Z KPR
The reappearance of the beautiful Taiwan terraced
fields in Sanzhi District

EREE  HEA - BT WS

102 4 -

R

=28 (BER/NER) FFERKBEESE - BisESRREX
REMIAVER B - BEREREROMEHE - 2R ERE
HMEERAEINEIURERE S - B8 =40 [TE - R0
— B — R B AR A T _E ARk B EBE - AR NETRIE S =
o RERELE | HESREBE B TIESR (pentacene) %
G KA - BifE BB R &R E - B2 EAREEF
MR o A — R A D E RIS E B
BB - GRS e L0 BB ENEE S
BE - (A 2 PEREE/NE (1 -2) nm ZREFORFEEY

B -
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Ice Age : Scrat’s dream treasury

1025 | IRRE | GREEE - ARRREE IS BUET

BZEFF (Scrat) 2X MW FEE - B2 A A EUEEY 5
@ EAREZRE N E A RmAER R (Acom)
AR B AEIE TR ATNERE  E BB TE
10 FHYEFHE - 205 F g I —EEEEOLE
(electroluminescent, EL) + HFE /T « BEEIREE(E « [
JERFETR ~ AImR AR~ BalHEH (flexible) TP HIME
77 o B2 TR E MR R A 7 M AR
) AFM (atomic force microscope) & JJ&E N2 » —fg—
[E N —Eiihklm ... FORE R R s
W T S B RS R Y - R AT R R
38 100,000/mm” = PLFEEITE (400—550) nm BFH] -
ST EOEFEAY (light extraction efficiency) ¢ = A K MEHET
40% LA E o 38 1 R SE R B M Ea =AY TR
RIS LJERE ) |

SPM # & % (ITRC)
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Just love playing hide and seek: Advanced nanosphere
lithography technology

FREERE - PR - ARREE WS

BRIEE ~ EEHR

103 4 PRAE

ZARBRIAEZH T (nanosphere lithography) @ & B EE
A E Y EE T ARG F T (e-beam lithography) B HEHET
I (focused ion beam) Ul » HEAG R » PoE
275~ RiEikE - BEREEES > aJJERNRSEHN T
fF ~ TR - REERILIRAHERIIIE - 1R
B SEAT R R AT BN ERE  HAHZE (self-assembly)
HgHHIPEV B R 2% (polystyrene, PS) =K EREH
YIAE IR (template) » BIIZECATEBRY S 77 i B HERR
(hexagonal closed-packed) #iif# o PEAESLE— G DR
IRARAETT A FEIRE R BGR KR - iR 2] By A E
PEHED] T SoREES] ) - [ AFM 25 < (Au) RUZK
fs A - R A P RS G TR E T AT - Hrh Ry
HRFERF R #EH Ry 60 75+ WELA 1050 °C HEFTEGE KR H
1 /NEF o SEFHZORER-EE 3B Rs (100, 50, 25) nm AJERR
ARG BIEy (15, 8, 4) nm « EHA LSS
St - SR B BRI M RO AS R
o BRI AFM BSOS EFRFER T B AEE
NI EE TS 2
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Surprisingly meeting the legendary bright star-like
spotted whale shark : The atomic structure of twins

S P | pEphGE | BEAUGE =+
103 £ pi zfgg FRIERE ~ FHEREE  BRIEE

FERE—HF 60 FHIFEE o s R BN ESERE
CCD {HMIZRHIHEEE) » RIEHER TSR E R, E
B SLAER <R EERTAHRAE LD o FHER
MR T E L R A AL S EL RS - TS TR E Bl BEOE
G E R PRV E M E T BT R It oe - FIREE
BIER EH SRR - R AR TEE 5 14 (5] 2 2 AR
e AWM EER T EREZRET ) HEY - REAE
F TEHERFERM, @ EREHSHSRE B/ T
(Au-Pd bi-metallic NPs) 54 57 7518 K 28 Sz mi (B
< HBEGEEBIESAERERRE &5 (HAADF) &
T DLEEFE 2GR ERAS R i
BT AT B G % (axis-angle pairs) TE FIESN » Hpk
GoETR A B AT i BRI K 7 R B R R TR
DCOR &EEIER » wELEERERH & EF LB IERE
7+ JIRERIS I 14,500,000 5 R F#5 » SR
SAARELEANTE (point resolution) 3£0.78 A » B {55 i
e TEERFERN , AR 2 EE B fF DCORZ
M EEIER# A E T #MER (aberration-corrected
STEM) ; -~ [L&E 5 R T FE a5 A PRS2 R
HIEEREIREURE - 2 NBEE AR mEr &t

T/ N (Minions) BEE : Si,(Ge,, / Si
S
The army of Minions: The atomic structure of
Si, ¢Ge, , / Si interface

AIRESS  BRIERE - ASREE © PRIGEE

EMR

1044F Ehe

FHRS R SR BIBAGR » 82 — IR AT A A IR - 3440
IR ey 7R s 8 AN BRI EEEE 1Y/ N JE (Minions)
HE - ST BEEARE S AP IAE BRI
{53t DCOR BB &8 2 = i it 2255 VB 1 8
{##% (scanning transmission electron microscope, STEM)
HEFT T 5, SiysGey,/Si AL (111) SFE [110] /5
[ J T A v A R BRSG S R BY (HAADF) s 801
H A RS HE (dumbbell) 2 R FFEE(E 1.36 A -
HAADF &0 hk 7 23 A H F A B 8 R T 3
FC (Z-contrast) Z4h - A AR HHAE B BO L E [ A AL
AL TT R T 174 (atomic EDS mapping) ° %
ST AT BT TR E AR P IR P S TR R T R
DCORGEBIESR » BEMRBR & RELFZERITR
Fr - ARG IR 14,500,000 & EHRF 7245 » It
MBI SR BE AR AT (point resolution) [55E 0.78
A G AT A -
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ELEEEMHR R A PSR RE S - R BRI RH R R 24
TEEERELE - REA BRI OEEBR SR
SR HZZEE IR S IR - SRR R
AP PR R SIS - BHSE S IE AT A SRR R I AT 1
i - $RHULEE S SRS - e AR T
(i

R

R ERRBEATRZFEET GTESHR
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