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NXFET

1 48

SERAFMBRE, NanoscopeMHZRIFEGXM, EXMHFRIER T RIGHIEMNRMBHBEXSH,
AEATTEFAABXERN, TREXGRATUTUEPRAFPEEENNBAFMEE, 815:

o THEXHHFRAM, MUEEMRRGFLEZRERG TRENLIEX;

o HITHESH.

AEREE, RENEFEBLAFMRREES L HTEIHCHOIAANLE, FWE* . spmXXEHH
AFMEE S B EEXcel PHIFRB U LR o HITHRIT o EHRESEAB T WA FEREHTEH
MEGEH . BERESENSBRERAFMXGRHIREHE, AR—EAWETSH, RE#TL
B, SMFETHREB I XXHORMUARBRSEHE .

2 XERBE

HITREGEFRN, PERELERI TRELEEE., LARZHHRRMEE AT AT T IHOBIES . =
R REEFTNBIEXHEBRARGE LT AN TR RERIR, TERMRAREITIT,

BER, BNXHERRRE LBAHRER, SUFHNXEERNRETR. MUSHEEZRTRRMG
DHTIBIREIE X4, RIFHTED.

3 BURXX 4R

Nanoscope NG REZNAFMBEG U Z #EIXHRE TR, REEGHREATHNAE, XHEXN
thEeFaX5, BRXiLA), FiBEANanoscopeIEXXHEHE SIS :
o AN, BERHITHEBRENEXNABESHUR — LI IIBERINIET . K XHHREEBH UACHrI-Z
HSER.
o IR, BTRESANBIBEMG6A (B NFT) NI HSIHBRETEK,

BT HFEWESARR:



( J (cizr) - ] )
Parameters % ' Padding Data Image Data
_,/' r i
[ Y

[ _ [©
:\__-%_/

Header (variable length) :

Single Image Data File

- -~ - Padding

Parameters Parameters | - - | Data | [ mage Data ) [ Image Data
{Image #1) (Image #2) "Ctrl-Z" (#1) (#2)
- = ~— =
y/ Il

If

A

Header (variable length)

Two-Image Data File
E3.1 @8 MW EEERIE S 451

BIBIEX A XGS . Cirl-Z2f 5. EHEMEERFEAM, EPLXHESHANLIEER D MIRFES
HEGHENRE, AXHSHU—1Ctri-Z7FS (ASCIB{ER26) &R, AP A RERX MRS KK
HAXGSHNERANFESEAEAXH S, Ctri-ZRHSZ2ER—EKETENBIE—ER,
BHRR TEAXGRN (BAXHSEHFTN\Date LengthiRE) BEE. HEABEABESEAER.

3.1 kX%

BIAFMXHNE—B D ZAXMYE, ER SR 2MREXHPRBERNERERN ., LXXERIA/N
RETHRERENABENSHEHE., B, FEIRAINanoscope kP MAI A H R/ NMEEARE,
ERNHEENSHEERBI20007,

KNXHWD LT —RINBRIER (BTIRU\FSTFR) ERXESH. ARPBERZAEIER
—HMO . ERNSEINESHE D UESE,

KX TRTEEFEEEE, ERiREAPHTRESENMBENSHNRE.

3.1.1 kXX {43LHl

XEBEGEXHUES VMR AXGSHERINE-—RIBHESH, RAEILBEIRXSH, &
ERBERXZH, CtrI-ZERER—HER, RETRIILBEIHENEE2HIE.



Section

""File list
Wersion: 0x7100000
‘\Date: 10:43:31 PM Tue Feb 14 2006
‘Start Context QL2ZBIG .
\Data length: 40960 Image file
: parameters
| Equipiment List SLILIE
. g both images
acanner list
’ ViCiao scan list
\“Fast scan list
VWHSDWC scan list
ViCiao image list
\Data offset: 40960 Image #1
\Drata length: 52428800 parameters
\“Ciao image list
\Data offset: 52469760 Image #2
‘Data length: 52428300 parameters
~Z Control-Z
DAFSTF311F35E22CEQFS5ARDOAEAR TS
E9F55A8D6B4BTDI11F3ISE22C29TBASFS FPaddi ng data
SAE4ABTAD3FETF31297BASFEIF35E22C {randnm)
.
L]
1F35E22C29TBAIFESAEABT4D3FETF3]
EOF55A3D6B4BTDI11F35E22C297BAIFS Image #1
DAFSTF311F35E22CEQFS5AEDOAEAR TS data
.
-
9AE4BTADIFETF31297BASFEIF35E22C
1F35E22C29TBAIFEOAEARTADAFETFAL |mage H#2
E9F55A8D6B4BTDI111F35E22C297TBASFS data

E3.1.1.1 MBER G HEH

3.1.2 WBEEGL X ik
B3 11X HEEEETED, 23R

s F—Hy, AXHEBSH, ERTHEBEE. XBHEE—RINFIK, BNTIRUN"FE, Hlu0,
\*File list A% T \Data lengthEX TENAXHEKE, —#RN40960, FEMWEGEER
NanoscopefR R AFTAE R4, XTEHoNSHBEARE,



s FTEy, BEIERAMNLNHS
THE (BlFH40960)
offsetfll\Data length 2 FIEN A5 HBE2ME LD

o F=Fy, BE2LHMLXHS
(5lH}952469760) ;

e FEME 7, Ctrl-ZFF5,

s BRTWY, ER,
e, ﬁ@ﬂzf’, ErRRHE,

BIEVEHIE ., ABIHME409601

%?éﬂ%kfémé—;/_{\ﬁo

WE2IE. ABIFMES24697601

Paxaxt vl
o BB,

. BtEs,
—AWﬁ%ﬁ

3.2 EHAS#

., BEHRIHED
; \Data lengthig K BE1HIERKE (flF852428800) ., X#f\Data

\Data Iength?‘éﬂ:‘.“ B
A HS
—$Bﬁ$ﬂnﬁl1§%§(1¢k}§—?—éﬁ:%—5 2 #H\Data length, Bl140960, — 1 E1&X

SEABI: \Data offsetfs HBEIEIEMELTF

FTHHRE.

., 5@E1—#, \Data offsetigHBE2HIEMELNETFIA
Q*HEKFE (1% /52428800) ,

FHFR, KEHN524288000NF T, BGERENTE,

FRHE, KERN524288001MF T, ZEBONRE

REEGEANRERE, AXGRZEHREAFNSY, ENEEZFHTIT. AP &

Nanoscope##E X 4k X 4% NS %

#&3.21 kXM ERSE

KX HESE

\* File list

\Version

\Data length

\*Scanner list

\Sens. Zsens

\*Ciao scan list

\Samps/line

— RGBS EFIRIA\*FFIE. \*File list2LXHS
BHE—SHRT, mﬂi*ﬂ%ﬁmm‘ﬂ, i
A, AXHRES—EYERS

R AR

BIBEKE., £\* File listRI THIZS FIEAR N2
AXHRE

ERPAEENE SRS, BEINanoscopeiR
BRI E X, Scanner File

HEIERRMA SR BHGE X P EEEZE 9 %oh
SeE, BIZ LimitATHXENX :

Hrh440 v (BD+ 220 V) AlEMERBEZE S
BEZEHE.

ICRFEAGRIANZINZH, BElNanoscopeik
HARScan R ENEZ XS

BTBERESTHHRIERKE. INT
Nanoscopeid#EZ i rISamples/line



KX HSE BN

AfCE, MEREEISITREENKE.

\Scan size .
33 i FNanoscopefI S EHHIScan size

ZEEEN I Deflction Sensitivity (I5XE, %%
\Sens. Deflsens #1& X 5\Sens. ZsenstiBE, FX B R ZREE
2BA\Sens. e FFIR)

ICERRampBEXS . HATRZ N, BIEF

\*Ciao force list BRampiffE (IVHiZ, EEO%SE) NSEYE
RXTRIT

\*Ciao image list ICREMGEENEXSE

\*Ciao image list IR FERampBEEBEHHEXS
EHEXGPRBEMLE, BIENAEIEMNE DX

\Data offset P
BN F T

BHEXHPHIERE. £\*Ciao image list&7
THZSHEX THNBEHENKE

\@2:Image Data Iz BB RER T

\Data length

ATHIEERTRERZNSE, flilHeighti@E T
\Z scale #I\Z scale: 20000 nm, FR/RHeighti®i&E R
Nanoscope# 4t i7 R 232920000 nm,

BT AEENEEEIEENanoscope A R R
IR REF2, BIXZ scaleld—MNEEFI RS, Hla0
XS E091.08F, Nanoscope & RAEMN & &S A
RSN BIZBE L,

XS R ENanoscopeRFRER, TEET
HERME,

\Z magnify

3.3. Ctrl-Z& R

AKX BSEHA—1Ctr-ZF 5 (ASCIBEN26) ERE. BP A UERXINN S KB L XHS MY
ZRUBDESHAEAXHS .

3.4 IHRE

Ctr-ZSZRR—HREAENHINBE—IER, BHNEN TEXAXXGARN (BEAXHESHFH
\Date Length}RE) ElE. HEMEFEASSEMUER.



3.5 [RIAEUE

BREXGNEFRLD . BTIRERBOBEMN6MU (BIRTFT) O THFABREZETR. WERFR
BFDYEN32767,

4 CIAOZEY

BEXHA R ELESHUN\@ " FAMAZER ", XTSRS RFRREBNNSHZECIACS
£ (Control Input And Output, HIA/#HIER) . BEMRCIAOSHEIZRE " @ FER—1": "H—
TF, ITHFRMA ALY, ITHRFANKRPHPIESX, TR,

EEHZE, BE—1TFE (“V7, “C’H“S”) ARKXRCIAOSELE:
o VRIREE (Value) , RBHEH-—TNEEFRE, —TBRUM—LEOREMIMN;
o CXRRLEH (Scale) , ZZHE—TLEAIRE.
* SKRRIEIE (Select) , HKSHHRELEEEREXA,

4.1 B{ACIAOZ#

HIECIAOS IR N V [ERMELEBI 2] (REAEEBI R EN) B EE. BIANE6.1.1FxR.
CI20 Parameter Indicator

1 “Group” Number Soft-Scale Hard-Value
(usually 1gnored)

YW@1l:Z limit: V [Sens. EZsens] (0.006714 V/LSB) 440.0 V
Parameter Par er Type Hard-Scale

E4.1.1 #{ECIAOS B iR

GNBIFTIA, Nanoscope@#FHRIZHIZE, FIBITEHNRUNRFHESHTAEN, REENFEIEE
EBE—RINGMUMN I HGIEIE, R HLSBREN, XLEZHFIFIERT T Nanoscope AL FTMERFAB B
ERMRES,

IRAFMAGFTMBHNESHUELESRR, BBEFEMEES (STMHRELEEFESHER) . X
wELES A E ENanoscopeiZHl B E W REBHFPIMNESNES ., XLEBENESHEERE
CIAOZE LA “BHHMEIER TR, — TMHECIAOSEAIRERE “RIEFLL I RE S “BHLEHIRE”, (B
—ESE “EHHE".

“BEMFEEBI R E” BD 2 TENanoscope 2 Hll 28 R ¥8 / A& / FUR M EB P IVLE B R 21, ELSBIE S &%
NEHRE, ITLEOARBBBGRGRE, BEERGRHITENR.

MEMNERGPEENEHRE (BENEEEIMERNNIE, BEE5E8ENMNENR) BT 2R
BT L—MFENLEG RECGHH# TR, XPEEGIREEBNN “RELEFIRE”,

BIMNEEEHMENG, SETHEHABANENE, NESNFRIBESETNBEREEbOXRHIT
iZE R A& %ANanoscopeiz#lzadh, BIRNVERTICALE, XNUABEEANEBEMAVERTICALEI N — “ME 4t
1B, VERTICALS7ENanoscopeiR s R TIE/MERBRTAN ZHFIRERFTLER LHTEE,



VERTICALS EfENAILSBEUESE A “FE A LE B R & LM, BAIREFHEWNEE

Deflection Sensitivity R JE 5, BN AJ ¥ VERTICAL B & I Unm N B NS i 2,
DeflectionSensitivityBl 2 — “SREHER AR,

ETHERSK, TH

X B

FER BETRNRFNDEMRAZNRERES, "“RERRAL NP AIEZAE, BFEIEERE

FRALIBRNE S, XEHITEES IS EAER .

4.2 tEHICIAOS EIE
EEBICIAOS RN : C [HITHHICEMNSEIEHEE., FIAE4.2. 1R,

CIz0 Parameter Indicator
l Soft-Scale

V@Z magnify: C [2:Z scale] 0.599
o 4
Parameter Parameter Type Hard-Value

E4.2.1 tEHICIAOS BB 2

EEBICIACZ AR U THR:
s HAMEHHERER—TLENE.

HpnDATHEAICENSRIABTEATEAZENS R, FIANE4.2.1009Z magnify, #MEER

T™&
BEREIEREI“Z scale” EUXMNIRR 2 #THEM .
o tEBICIAOZHMMAEINSHMBEH AT MEIEARS, HUNE4L.2.1FREENZ magnify, ERERT
TENanoscope AnalysisPHEEETR, A ERIELRS.,
4.3 1EIECIAOS
EFECIAOZ AN S [RARNESH] “RUERIEIN”., GIUNE4L.3.1FR.
CIZAD Parameter Indicator
Intemnal-Designation
1 Gr?u hiItL;rmber 9 for Selection
usually ignore A
l/ :
\@2:Image Data: S [Height] "Height"
\\—/"F'
Parameter Ptmmeter Type External-Designation
for Selection
E4.3.1 IEFECIAOZ ¥ E fE
XN SEEE RRERE G RENAHTHN—LRImEE, fla:
"\@4:HsdcChanDDataType: S [HsdcDataTypeHeight] "Height""
‘Height" Bl N E R HFETRHWHSDCH IE LR, MERLSANBHATHNEEELSH

[HsdcDataTypeHeight],



4.4 CIAOZ#N R4 l——Z Scale

TEHAUHeight E&GARR 0 FI K E 2@ {E R CIACOS BB R 16 2R

ZE[E4.4.1, #HtifENanoscopeR i F{RTFHeight EIRS FT{EMRIZATR E72

*File list
Wersion: 0x07 200000
\Date: 06:47:11 PM Fri Apr 20 2007
\Start context: OL2BIG
'Data length: 40960
{(\@Sens, Zsens: V 1250000 rm/V )

V"Ciao scan list

\Scan Size: 2000 nm f5can Size
X Offset: 0 nm

W Offset: 0 nm

‘Rotate Ang.: 1.5708

‘Sampsfine: 512 { & Pixels in each image line
‘Lines: 512 i & of lines
WY disable: Enabled

\Aspect Ratio: 1:1

‘Bidirectional Scan: Disabled

‘Scan line shift: 0

\Scan Rate : 0.498246

i‘ciaa image: list
Dala offsel: 40960 I Ottsed from file start to binary data for this channel
\Data length: 5242848 Il Length of data in this image channel

\Byles/pinel: 2

V@ Z magnify: C [2:Z scale] 05987848
Q.@ 2:Z scale: V [Sens. Zsens] (0.0067 13765 VWLSE) 5344157 'u’j
V@ 2:Z offset: V [Sens. Zsens] (0.006713765 VILSE) -21.60000 ¥

E4.4.1 =P BB RI A HER D

. ?iz IJHelghtLLS(]‘f"E’J\*Clao image list2 8 &%, RABEEETKFZ ScaleS#: \@2: Z scale,
—PMEECIAOS . HPH UE’JEA#tt{ﬁU’%@ﬁSens Zsens, BIAHWEZHORHE (BEFHEE
zE‘Bﬁ*%E)JEIXEjJEEI:T:'—?E@?‘F%E’\]I:HEQ )

e 7E\*Scanner list &7 F\@Sens. Zsens, XthHE—TEHECIAOSH, BIER, XTSHPE
BB RE M EH LA R ITH, BNATHBEZBI,RBE. £REARZE, &F—I1F
(“v”, “C”5“S”) ﬁﬁﬂ%%ﬁ?ClAO%iﬁlx
\@2: Z scaleFHIREMFLEBI R 2L (0.006713765 V/LSB) B2 IZEIBEREFENZLEFARERENRFEIRE

' (BNEGEEG RBENEN R/ RSN ARLY) . DRNETREZENBHTRIENS AASHNIR

Z, BEHEEMEZBENERERDEEZS D REE (Sens. Zsens) BZILHIREREIRN T XENEH

¥ {E5.344157 V, HBEEMELXMHF ., BN, ERFRAPLEZBIENEZRI6UKEE (8

65536 LSBEE16UB M EFRIB Z#HHIL) CRIZEIE,

i EiR, BMNAARGRBITIES 7TE/NERREBNOREE, RIFEGLHE, FA1RLDOTE B RGo0H

[EROREEEEBI R BN

hardvalue  5.344157V

Corrected hard scale = e B 0.00008154536 V /(LSB)




EEEERGTHNZLEHIREREN:
Z Scale = 5.344157 V x 12.50000 nm/V = 66.80 nm
H A1 &M\*Ciao image listFEH—1"SEH\@Z magnify, KR7ENanoscopei {4 F{RFHeightE
GRS ZEEBI R ##4T 71828, BNFMEEGET BEIERLERIR £725966.80x0.5987848=40.00 nm,

E#EINanoscope R AHR (9.0RHEZEMIRA) , Z ScaleZ&#H T T Ritt, HIAE4S.4.25,
"\?File list"

"\Version: exe9e1e3ee"

"\Date: ©5:48:58 PM Fri Jan 15 2016"
"\Start context: OL2BIG"

"\Data length: 80960"

"\Text: "

"\History: "

"\Tip x width correction factor sigma: 1"
"\Tip y width correction factor sigma: 1"
"\@2:Image Data: S [ZSensor] "Height Sensor™""

"\@z magnify: 0.876375"

"\@2:Z scale: 39.9374 nm"

"\@2:Z offset: V [Sens. ZsensSens] (©.0000000000557798 V/LSB) ©.000000 V"

E4.4.2 —19.0hR A B & 4 R RSk STHEER

Z scaleE#ZAH YN BAREFRBER N AL, TEBHITEMITE.

5 RIGEIES W

5.1 48
Nanoscope#H BRI A S H A E = H IR E#TEZRABEERIRBSRIT, XERAKBHOIRETE,

5.1.1 SHFRBEAEHTEGRLE
NanoscopeiERI LS HLAE = FHERLERYE (FlalPhotoshop, CorelDraws) #1TEGRGIE:

1. BEIESEMTIFFE X, ENanoscope AnalysisBEF BN R E O FIEPFEAXH, SEEnE
B, EABXERETIEEEXport > Tiff > 8-bit Color (A LAi%#E8-bit Gray ScaleZ & 16-bit Gray
Scale) ,

2. EE=A RGP BASENE G MH,

3. EE=ZFRMHPHATLHIE, GIAIFHTHE. iR, ABRNILEE. RE%,

10



5.1.2 SHFREIRFIERHIEIIR

Nanoscope# BRI UGS H A E = HHIELERYE (HalExcel, Igor Pro, MathematicaZ) #1174
g
1. BEIE S BASCIIHE I, #£Nanoscope AnalysisEREEIEN RE OFEFFEMA XS, SRERINAG
B, saExedEEExport > ASCll, SHIASCIEA XA/ NATESLEEXHARES.,
2. MASCIX S HEIEE D, HIRIELNGSHNBIBHTHENIRE,
3. EE=FRHPRHBANLETHRIALIE
4. EE=ZRREPHITLHIE,

5.2 BIEHIRZN

HEStE, BERENREMEATLE, RERANERNNESUNSE, AEESAIE=
TR,

BGBXHEFETANGER, YNTHREXHPRIILNE-THER: RAENEESR, RORYN T
BEXHFOBER., Tl—1TE, BREEL—THRAEMNSE, ®XEZ., NE4.2.16x.

row 2 >

row 1 >
F5.2.1 EGEBIERHTIA R

FRAAXHRNSE, BONTUEHRIERTERRNOT. BRPFEERERSHUEN. TENMEUM
MAXLESHHTHIEERR, (RUENREFPSENELZTUNEERSEERNEE, NEEEFHENY
EEMHHE, MAZREAGBXEE. ETEEXBERNQTRENSZEFEHN)

5.3 ITHBRREE
XYAELNEREEAIUATITE:

Scan Size

- Samps/line — 1
Scan Size

~ Number o f lines — 1
Hrh, Scan Sizer]A\*Ciao scan listf#Z], Samps/linefINumber of linesy 38— £ A% X

MR EMEEEHE, #ALAE\*Ciao scan listFikE|, HAFAIB I UEBLNBEER\*Ciao image
listA 3k %,

5.4 it BRI EIELE
fEAMENanoscope Analysistif (1.5REZEMIRA) #TSHA, HIEHER A EELSB,

Natives{ & Display, WE5.4.1FfR,

11



ASCH Export

Charirel | Data Type | Format

v 1 Amplitude Colurins: |1 v :

2 Arnpliude Errar ™ Headsr - Cancel

K] T Deflection

Select All

Initz [ b
[ LSE': u Clear Al
[ Mative
Iv Dizplay

El5.4.1 Nanoscope Analysis#1TEIEASCISH R E

° LSB, BIAZ#HBIERNERFAERPHTUENERIE, BAIHLSB
* Native, BIAFMAGHEHPHTUHIENBNESHE, 2UBEBENVEEHz
e Display, EnRERGFRE LN, BEAEHRMEEXNEMIES, 2AUNENYIESHNE(N

Blanss FHeight Sensor#{#E, EFELSBEIAN KRR\ ZHFEIFENNE, RENFLESFREHTL
2, Native, B ANBE, EIEAFMASGBEFILEIANSensorE 5S4 IBEHEEE; Display, BIAERR
fSensorMfiItgE, BIFnm,

EMEENCEREBRHECIAOZHE X, MITERBELHEHRLSB, NativeMDisplayBH & i#H1TiR
BHARY, BIRFEENBER\*Ciao image listhkEI\@2:Z offset, EX1SE BN 218 N AVEE
4 EE B EE M 3R LE B 2B B TR,

a0, 3F¥FHeight Sensori@ia,

a. fi1'ENanoscope AnalysisiiEFHENERE—TEHE,

b. TS HAIASCIX R, ELAXEFRKEIZE—1\*Ciao image list, #H7E\@2:Image DatabfiiA

BEERRNREHeight Sensor,
c. EX1\*Ciao image list F#E\@2:Z offset, HERHN

\@2:Z offset: V [Sens. ZsensSens] (0.0000000000557798 V/LSB) 0.000000 V
d. E/0.0000000000557798 V/LSBAMEMLEEHIZER, BN:

Height Sensor in Native = 0.0000000000557798 V//LSB x Height Sensor in LSB

e. \@2:Z offset® HEIRBAVIRMHLEBI R ELBFRZESens. ZsensSens, FAMMEAIBELRLXHEF, &

\*Ciao scan listF#; %], \@Sens. ZsensSens: V 166.7023 nm/V, B4

Height Sensor in Display = 166.7023 nm/V x Height Sensor in Native

NFHEBRERELA AIRBERDIERT.

5.5 Ramp#{iE

{EBIENanoscope AnalysisiiE (1.5 KEZEHARA) #H{TRampXEMNS HAT, 1&ZFEERFEIHER
ENASEN, ESEMNACIXHES, ZREE (UExFRIE) MEME (LARtFRIZ) PHMAZICE. HARAEK
11 AR FEBH S HENR SR B RS R S HEHER .

12



SH, WES.5.1MMK, EREZES R EMRamp)EEREYE:

ASCII Export X
Format Force Curve Options
Channel  Data Type
1 TUNA Current Calurime L\\) Extend
G |
[Header Retract e
Units [ JRamp SelectAll
[LsB's [JTime Clear All
[Inative
[] Display

E15.5.1 Ramp##E S HASCIIX 5 H

IR, SENNEMNRampEEH A E XN RENHIESR, MEBEIRamp RatefIRamp Size,
FZERERTE (BIkXXHHISamps/line) iTEHRE,

S5PAEEGXHHELE, RampXHRIAXHFHRZ T —1 I \*Ciao force listRFl, BIiERTXRE
Ramp &N S ., ETRampBENHEXSEICEE \*Ciao force image listdh, XHHLXHEHS
I F\*Ciao force listRFIF, FlaN7E\*Ciao force listHEEH EI\Samps/lineFEEHEIMTEAF, 2
AAEWENFERDMETPHRIESHNE (BEEHEEMN) ; KEEHK EI\Scan rate, BlINanoscopeH
RampfEAIRamp Rate, ATAIELLFATRL I AR B S H AR (8] 2R R AV B) & -

1/Scan Rate
2 x Samps/line

S5EBXHEMN, RaempEZFBEWIESEHEN I \*Ciao force image list&#, EFFIENE,
\*Ciao force image listf =1 \offsetflsXRIEECIAOS L, S 3R

o \@4:Z input offset

o \@4:Volume offset

o \@4:Ramp offset

BIF DX RN FAER @EPICENIEE, M\@4:Ramp offsetZ#ERampiyiIIEE, ElINanoscopeil
fFHRamp OutputBVikIn, Bl A& FEINZ, HEEZE D KB E,

Eit, REFEENEIECIAOS L HNIEE, F(IBIFISEILSB, BE{E (BlNative) MEFR{E (BN
Display) M#EXR, Flw, 3FEEX T HEEPHNEHEDeflection Errori@ig,

a. F{1&ENanoscope AnalysisRHFREMNEZE—TBIE,

b. 7TASHMASCIXX S, FELAXHEFHKEIE—1\*Ciao force image list, H 7 \@4:Image

Dataffii\ @& L B Y8 ZDeflection Error,
c. FEIX M \*Ciao image list T FE|\@4:Z input offset (FE\@4:Volume offset) , EERN
\@4:Z input offset: V [Sens. DeflSens] (0.0003750000 V/LSB) oV
d. EA0.0003750000 V/LSBRIEMHLEHIRER, BN:
Deflection Error in Native = 0.0003750000 V/LSB x Deflection Error in LSB
a. \@4:Z input offset & & I F 11 K 4 Lt 5 & £ & % =& Sens. DeflSens ( Bl Deflection
Sensitivity) , FTAFMIPA L& R, 7£\*Ciao scan listF# %], \@Sens. DeflSens: V
53.05307 nm/V, BBA:
Deflection Error in Display = 53.05307 nm/V x Deflection Error in Native
4R, Deflection Error in DisplayB— 1 HATEENRMEZF, Bl “Force”,

Time Step =

13



N FHEREREHR A IREBRRDEHRT.

5.6 71BETIENR

NEESIBIERME D, E—HoFHRE, BB —TXYHIER LiAZIRelative TriggerifISE
(AT AEHeight, HEINEHEEzE D BEFE; HEHeight Sensor, HAMEzH D ERBEEZILBE
PWEMNE) . EREREZHY, IE8—IXYRESSNN DL,
MBS, DMEINBIENAXGESEHENNEL:
o fEANMHHEERRTH EI\*Ciao scan listfl\*Ciao force listZ FIIE RIS HARampS £,
o BMEANMHIRCRBEBENSHER. F—1TAXMUS AT \*Ciao image list, iITFRHZE
BT ARSI RIGEXY A EEFENEXER,
o ETPREZETRampBEMSHEE, XESRampHiEE—1#19.
o NFIEMIAIREIE (BFEDCUBE-CR-PFMFIAFM-nDMAABEFI%#E) , #\*Ciao force listfl
\*Ciao image listZ [B]7H—" \*Probe listic 5 2B NIZMIEIRERBXNSE,
S5RGXH—F, NEIEBGETANBESNN FHREXHPINE—THIE, NEEA, MTZE
£, 5B5.21—%,
NEESIDHERBANTSERE
o \*Ciao image listFg9\Samps/lineE X I BEFIXY F E L —FHMWME i THORamp/R 1, Bl—
S E B ; \Numbers of linesMEX THE&NEE .,
o \*Ciao force listg& \*Ciao force image listff9\Samps/lineEX T HHh%k EREFEREHE.,
SCRY R & 1B 5 B 15 F1 % Nanoscope Analysis# T MR BN D ¥ MEE S, FaUFV
Modulus%, JRHBRHELEBEEN, HFAREEREXHH.

5.6 B{LZEE

BARHRIE A ST :

1. kXfF: KEANB0960FT, BREBTEAFEENSH, ERUEMKERELIHREE. XXM
P ESERGEMEAZEIENBEXSH,

2. BGHIE: BAZEGETRERKE, STHENIFT (9.3ZHMREN2FT) .

3. B2 HIE: EBNNEE, BTHEN2FT.

4. BUAZEHIE: BRANEEE, 81M8ER2FT.

5.6.1 k3 f4&
BAYHERHNAYHRTESAKSHNSEGRENS R, TESTHEAFHY ., ELAXM4H
BILARRE:

e \*Universal Potentiostat list: IR BUNERER, T \*Fast scan listRIZ2EF. XT RIS
BEBURTRAMBMAMN, NRZFEMuUltiMode 8R4t E{#MH T Universal Potentiostat, Mj&HIIXT
SHARY, MRAANEE=FBMAN, NWAsHEI, BfEDimension ICONRS Li#H{THEIEFIN
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i, £h1tLakeshorei®iB R4, ABATE\*Fast scan list& HMITBERANSEZRT\*Temperature
Controller list,
e \*EC Potentio AFM list: IERREBMFHFEEANS L. WAHITRamping, RAEBMUKEEIE
MEHA ANEZXTSHARTIRIKE,

e ERE—1TEBER\*Ciao image listR3f5, BIRIIHBEAZBEENSE, SEXEBE, F#E\*EC
AFM plot V vs. T listRFIH; AEEHRM, FITE\*EC AFM plot | vs. T list,

e 5E%. RampMAOMEIIARE, BAFHRFELAXGPEBMEBRLXHS P \Date type#l 2STM,
BBt 2B EMUSTMEER BRI,

5.6.2 ¥iE

5E1&. RampHf NEIIFEEARE, BHFHIENEECIAOSHRHAEHENAI\*Ciao image list,
MmE%IE\*EC Potentio AFM lists, fa0:
"\@EC Galv Output: V [Sens. ICellSens] (0.0003051758 V/LSB) o V"
"\@2:EC Pot Output: V [Sens. EPotSens] (0.0003051758 V/LSB) o V"
HeP\@EC Galv Output I EBiREIE; \@2:EC Pot Output BB EEENIE.
MEBERS BENRELEHI R L, Sens. ICellSensH1Sens. EPotSensM A A #E\*Ciao scan listH 1k
2,
A EF AR Bl :
Current in Native = 0.0003051758 V/LSB x Current in LSB
7£\*Ciao scan list&FH#k3:
\@Sens. ICellSens: V 100.0000 ~A/V
Hrp~A/VEIRPA/V:
Current in Display = 100.0000 pA/V x Current in Native

15



DIHS

1 INEEN 4B
S TIEER ST Realtime R THRBNEGHTHRRETNNAF, KEHS ORI HEG LR
Hiee. BNOEBGL. HIETRRE. ERARERRE. KESFANSDET (ANESD
fizFs) , BENFMER. —MRH, RESRIERGT R R S REME RN,
SAFINRER] DIE SR BT, B TE T R AP AR EIRITH . X EIR 5 NanoScope st ity
—%,

ZHARAA v SRS T i NEEH
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Analysis | Filters Commands Options

AL s§ @

RAQUAVTLALEAT ¢ &

"
i

'R E DA

b

E1.1 o Ihee TRAZMR R

2 @ —YEE (2D Data)

=]

“HEEINMBRTEEEGE_H4UATER, ESERRHBEHRRT. —UBEIMRER

ENanoScope Analysis ¥ FFEGHERIAMBRE.
2.1 ZHEBIELS R

1. ELEX B dixFAnalysis > 2D DatafiZFE LEi=P at _HHERMGHANERTE.

2. G E_HEHIERERITH, WE2.1 R,

N Pl ]e

37 1 nm

17



13.28 ym 0.0°

I
00 -

1: Height : ' & pm
Channel Parameters Area ’ _ 2D Image Rendering |
H Channell

— Scan Size 294 ym

Scan Rate 1.66 Hz
— Samples/Line 256
— Lines 256

Line Direction Trace -
— Data Type Height
— Scan Line Main
— Date 11:20:24 PM Tue Feb 02 1993

Tip Serial Number
Aspect Ratio
Capture Direction
Amplitude Setpoint
Drive Amplitude

1.00

0.00 mV
0.00 mV

18



E2.1 ZHBIERENRE
3. #£Channel Parameters REIZ QAR E L, ARFIEEShow All, MIChanel Parameters REF S
SHEMELEM—1TERIE, AFPIUNES FANEUE DR XLEEEIE, AEMLBESHERIRHE.
XWEB—TAENRBAERASHNAEE. TH/E, ECheck Parameters RFEITHAARE L, BIRIRX
F¥Show All, MIBHIEFHNSEAEECheck ParametersAEHTE R,

=) Channel 1
—[ Scan Size 100 nm
—[ Scan Rate 0.488 Hz v Show Al |
—B samplessLine 1024 Copy Text |
—B4 Lines 1024
—[M Line Direction  Trace
—IM Data Type Height
—I¥ Scan Line Main
—[] Date 08:13:24 PM Sun Apr 05 2009
—[ Tip Serial Number
—[] Aspect Ratio 1.00
—¥ Mote close loop on rounding 0.2oas spin...

[§]2.2 Channel Parameters R E 25/ SR EI%EIE

4. Channel ParametersREI T H4A R R FHIEFECopy .
5. ME2.3fR, — XIEELIM, S4AFChannel ParametersPIEIEE LW EHI2I T4k, P
A XLERBEFEERENSRH,

=

NanoScope Analysis X

L]
1 ) The selected text or text of the selected control has been successfully copied to the clipboard.

E2.3 MIFHER T EIE BB E HI Bk MR

6. EEARTRKENMARNE, NEEGZTIEE XE M E R &R,
7. SRMMEEMYEXIET LR, RENAENESRERERMAHMIT.

19



8. MytnE, BRPAUMBRIEZNKEMBEERE, NEB2.4FMR, E_4EGARAEBLRTEINGH,
i%+$%Tooltip Level > Basic, Medium, Advanced, or None,
| 20 Image |

HQJJ 1.3 nm

Bagn: 15.53 nim, 35,64 nm
End;  &7.38 nm, 35,64 nm
3,80 nm 0.0%

Placing the mouse an the
oursor line shows the length
and angle measurements of the
cursor - Advanced Toollip Level
shown here

0.0 1: Height

El2.4 BirkENAENE,

9. NEXTHIMIRE R, ARERG LB FHIEIZEXport > Screen Display, 8, EERRRE. BiX
RIZEEEER .bmp, WE2.5FTR.

20



L] 2D Image

_|_| 1.30m

w Fotating Line

Capy Cighosrd
Tookip Lavel b
Export ¥ Screen Display

Right click and select Export =
Screen Display to export the
20 Image rendering. Preferred
export format is bmp

1 Haight 10001

A dem

2.2 ZHISE

S8

Scan Size
Scan Rate
Samples/Lines
Lines

Line Direction
Data Type

Scan Line

E2.5 SHFEE,

®1. _#HEBRSE
ik
BGREFABLNKE
BRHEMORLELHE
BERAOMS LR RHE
BREGESNAELHE
BGXENEZNHE: & (HEESR) =5iE (HEEE)
E&REN TR E

EGREMERAEAEEEER, Main (£131) Hinterleave (RAFIHH)

21



Date RE B HEAMAT 8]

Tip Serial Number REFIS, THEREEEREEREGHFDBEA

Aspect Ratio EgSELt
Note FB PP 75 N 9 152 BB 2 8 ik

3 g =#E(% (3D Image)

“HEGRRTHZEEGEZLHEMNA THNER, HEERERHBEHERT. ZHEBGRAITH
FEFENEABRMRLCORNRERE.

3.1 T RA=#HEENIS R

1. # LA BEHEFAnalysis > 3D ImageFEE LRE=FEFE=HEGNEIRHEN=LE B D,
2. Projection, Plot Type, Skin Type, Label Type, and Background Color&ES ¥ eI AEMENE OP =
Tk, B THEEHFTET, HESHBIUEENEOPBMAT AR BEHITHRE.,
3. EXEMBHAITHRARE N, IRECUrIBHIRFEILR LB TR,
4. EEBER, REShiftRHARERSIERHTE,
5. MERMAREABMNREANA UZE R MERBIIRMLight Rotation (KEAE) . XTIERFYH
Plot Typei& lMixedit 7 8E{EF,
6. IEFBEMER L TR UNZ R LBEAIREMLight Pitch (ZA@AE) . XTIMER B HPlot
Typei% IMixedBt 7 8E{E .,

|.'.p- 3D Image |

i .a 'u-:

20 um
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3D Image Input Parameters

B Inputs  |Left Mouss pch and rotation) 3D Image Window

L Cirl + Left Mouse [vert drag = zoom)

— Projection Parallal Shilt + Left Mouse [« and v trarelation)]

— Plot Type iy ed Fiight bouse [ight pitch and nofation)

~ Skin Type ch 1 Cirl + Right Mouze [vert drag = illum]

— Rotation 21.57

— Pitch 44,00

— Light Rotation 45.0°

= Light Pitch 45.0°

— Light Intensity 50O %

— Specular light 0.0 %

= Specular reflaction 80,0 %

— Specular exponent 20

— Label Type all

— Background Color Black

| i'?’??‘n:late ;zg 3D Export_lmﬂg? F‘aramctcrs.

— yTranslate 0,00

——

— Zaxis Aspect Ratio 0,300
B 30 Export Inputs -
— Export Typa TIFF
— Dots Per Inch 160
= Frame Width [inches 4,40
— Frame Height [inche: 3.60
— Keep Original Pixels Mo

— Font Size 14

= Font Name Arial

— Show Color Bar Off Image
— Show Data Scale Yes

= Show Scan Size Bar Off Image
— Show Scan Size Text Yes

— Show Data Type Off Irmage
— Show Annotation M g

Expoit. .. |

Image Export Recommendations

L Miowvies: EIPDrt FDI'It
,3') Dotz Per Inch = 96
F.eep Dnginal Pikels = 'Na'
Do not compress if displaying text Foik . |

Powveear Paint:
Ewxport Type =TIFF Text Color...

Dotz Per Inch = 160
Frame ‘Width [inchesz] = 440 Backaiound Calot...
Frame Height [nches] = 3.60

Font Size =14

E3.1 —4EGRERE

7 V1.30 ZRihRAAINanoScope Analysis R BESE RAME S8/ ZEVNTF 51200 E1& . V1.30 Z [ERIkR A 2R
NI AL IR S8/ A BIA BT 20489 E 1%, HifiFERender HiresF] IALMEE 59 HIRMNER,

23



3.2 Rk B

Skin Type (HREkEZ) FAIMARSGHSEER=4EEK, MEXREHACKETHENEE., XINTX
EEXREERANMRERIEEEHR. TAMSRAMERNIEAHBE EMBEERAHFERNEERSKIn Type.
Color Scalef1EEZ .
1. {IREGE, EAZHERERRD, EEMMSELPRERPEEERIN=SERENEE, EXColor
Scale, MIXEFER#17EHR,
I ZBiRP, BIAEME441FIREIEBAEE, KE-18°RHLIE,

Height Sensor = - !’ Fvl‘.ighti:licmnsg;et
n 1 - = color bar a ec
IV L&Ir Ir_ I"'I - e color table 17

! L]

Lmin e st
1d‘u' mirtmle
DC Capacitance

i 1 i
ﬁmjn
—

" Color Scale...

o

: - bl shn \
AR R : e~ t--lﬂ-‘fl:; . l
e p— e SO S
| !
0.0 3: SCHM Data 30.0 pm

| dgjdv 1

E3.2 U#17 IR RISCM Datai@i&

2. BAN=#HE% R E, JEProjectioni&APerspective, Plot Typei&AHeight,

24



Height Sensor

Deflaction Error

DL Capacitance

3. E%
HOEIE,

. ‘l! SDM

Projection changed to
Perspective and Plot
Type changed to Height

B Inputs
— Projection Perspective
— Plot Type Height
— Skin Type Ch 1
— Rotation 19.0°
— Pitch 40.0 °
— Light Rotation 51.0°
— L'ight Pitch 53.0¢°
— Light Intensity 50.0 %
— Specular light 80.0%
— Specular reflection 80.0%
— Specular exponent 20
— Label Type All
— Background Color  Black
— Zoom 1.00
— ¥Translate 0.00
— yTranslate 0,00
- Zaxis Aspect Ratio 0.300

#  |Left Mouse [pitch and rotation)
Ctrl + Left Mouse [vert drag = zoom)
Shift + Left Mouse [x and y translation)
Right Mouse (kght pitch and rotation)
Ctrl + Right Mouse [vert drag = illum)]

E3.3 —#EIGFRE T ANEGRLES

|[Fi@i8, Projectioni&fParallel, Plot Typei& AMixed, 7ESkin Typed FHIE B REEER
NMEMEEBEE=4HEZRNEKE.

25



. '» 3D Image

HEI Ii Sensor

Deflection Error

SCM Data
AT T W

NG
Gt

- AN
dC/dv Lmilt_de

DC Capacitance

!

dC‘dV Phase

Projection changed to
Parallel and Plot Type
changed to Mixed

I'l
.

20 um

» |Left Mouze [pitch and rotation]

= Inputsl . Ctrl + Left Mouse [vert drag = zoom)
— Projection Shift + Left Mouse [« and y translation)
— Plot Type Right Mouse [light pitch and rotation]
~ Skin Type Ctrl + Right Maouse [vert drag = illurn)
— Rotation
— Pitch .
— Light Rotation 91.0°
— Light Pitch hin®
— Light Intensity 50.0 %
— Specular light 80.0 %
— Specular reflection 80.0 %
— Specular exponent 20
— Label Type All
— Background Color Black
— Z00rm 1.00
— sTranslate 0.00
— yTranslate 0,00
— Zaxis Aspect Ratio 0,300

E3.3 FERFTMIN=HEIR,
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3.3 EHISE

S8

Projection

Plot Type

Skin Type

Rotation

Pitch

Light Rotation

Light Pitch

Light Intensity

Specular Light

Label Type

Background Color

Zoom
xTranslate

yTranslate

Zaixs Aspect Ratio

®2. ZHEKRSHK
p
BE:
- fEParallel@stdh, FIREGARTLE, SRS ANTRNNERN

E.
* fEProspective R\ A, =HEGHRNMEFEENE, ERIZN,

BE:

- fEHeighti@=th, SR HEROREDERE T FERE BB
L EWirelERh, SHEGSIIER SN ERE B,

- FEMixediE@3teh, AT EHKBRHME.

Skin TypeBIAZ HAIFMIAFAEE. EIFH *EL, MRIEEEBELERR
BHEIS=#EXRE. HASCEBEFASKinBEIRE .

“HEBGHINEAE, ERotationFEEGBEZMIER ., 0" HEGRER
A7 E.

“HEGHONERE, REPitchaEEBGLEYMER. 0 NHEAE.

REFOBRAIE, MZLight Rotation&{E Y REKTERE LiEsE ., REMixed
#IPlot Type FER. 90 ENIFEERIL

IR E, XZELight Pitch&MZT X REZHMEIR. REMixedi
Plot Type FER. 90 EXREE LR,

BEPEMCREFERBNSEEFEERAMENEDEE,

Specular Light, Specular ReflectionflSpecular Exponent#@ AR AT =
HEGRIREE (FEF)

BE=ZHEGPLITHNETEERS S
EEAN, FRIENMANGEHE RS
REAxIs, REHMETR, MEARER.
EENone, HMTEHAIRER.

REBERHAEERHEA.
BARE&, AN, RAREHES, ®RA1E, BHGEXRASHEETEIE.
FEERGEZOS L TEE.
FEERGEEEOFELABH.

WHZHETSE,
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SEE: 0.0 — 1.0, ®70.0, Bf&RREF; ®RA1.00, BRZMIKESXHYH

B,
+®3. ZHERIREE
S8 iR
Export SEHERETARNE XY, ExportINEEEEBHIE=ZHEE . 5Z
Journal Quality Export,
Load Skin SEN—TXUGHBEFN=HETRKEK, R FNanoDriveXXHi#EtEMA.
Unload Skin EDE R IR XX 14
Render Hires MESSHEEFERER. TAT R/ EHBIT 2048 E K.

4 ‘:}Qbimﬁ*ﬁ (Bearing Analysis)

Bearing AnalysisE iR ERRESESHNNE, ENNUNERTENEEG, LAIMEEXS
. #B, ERIFIA “stop bands”IhEEL M RIE,

4.1 Bearing Analysis[fI#

Bearing AnalysisE AR —SEZ LR Z TRAMNZ D, XM TERTR/ERNMEREE 2R M
TEZERANGERE (HREEINEERBAAITEUERKRT, MBearing AnalysisFI G HKREAMNSE D
) . {#FBearing AnalysisgE B BRESSEZ LF 2 THRREMNEDLE (bearing ratio) . XF LT
WA NE L EZ MR DT L EBR., fli, bearing analysis2 & A EREZI1h T 2 W £ 2 1h451E
FE—ENERANZEN,
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Z Height

E4.1 Bearing Analysis/RI2 [}

El4.1E /R T Bearing Analysistl{I iR EEGHFESEREZRAN I AEINITISENREFE., 5 E
RNAHTER L, FRBEMNGEZSHWEE, Wi FBearing ration100, ESEN“D"MNEAE L, BESH
BAKRED, IR MBearing ratioth K KE/ (KYH2 — 5%) ,

4.2 Bearing Analysis:Z B

1. ZAMNEXREPREITFEFOEG, HEBHEATORITH,
2. £ X B g Analysis > Bearing Analysis 2 #& 7£ T B #2 & & i Bearing Analysis B #r 3] FF
Bearing Analysis& .
3. FEi#H1TBearing Analysis Z BI5t{ERFilters > Plane FitIhgEE IR EGHR .

Bearing AnalysisIIBER R T HIEM _HE R, RAEITEH ERBearingERMLFMESR (EL%)
BERNRAESTELE, WNE4.2FIR.

File Werkspace Filters Commends Opticns History Aelp

W pimage ™k ; i
e 2 EIWEAAALT XY |
| peth

& Power Spactral Density
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Roughress

I
% section
d stp
¥ Tip Qualification
& width
[ ¥ Onf:
o Pertice Anahsic 2mm
— Ingars | drea Peccert
.. Baaring Analysis
Force Def... | B Inputs
1'! Histogram Depth 65.8972 nm
:;' Bearing Daptt 39,3175 am
= Humber Histogram Bins 512
il Felative
DMTModulus ey or =
L] : .. Qr
.9
L% S
LogOMTMadulus
., Delh Fislogram
‘ |
i
i
| 1 I
oo 1 Hechi um -
Z7 4 nm
B Results
Box Area 100000 pm? 1
Cantar Line Avarage 54,4430 N
925522 ymt
995 %
33,3175 ner
. 05
Histogram Area
Histogram Percant
%
o fifti
_ Dearng Arca
100 —_—
i
!
4l
a0
&7
50
& |'I
: 4
0
.0 ,
p
-'-’.
o _,.,—"'-
.f-d--r-
! e
] 0 I i 40 0 70 a0 pm
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fesPecen (%) | Dephioe) |
Bearing Area 1 5.000 29,067
Bearing Area 2 10,000 41. 660
BoaringArea3  25.000 57.010
Bearing Area4  50.000 4,443
Bearing Area 5 75.000 67.391
Bearing Area 6 95.000 70.906

[El4.2 Bearing AnalysisFH

BearingX NI B fEERELSMNRERNESEIEIRS ., Bearing areafi & ZFmiRESERES
BNRDERVERT T HIEN_HER, AFITEHFERBearingBRHLNIRD AN SEFEHZ LEHIR
B LENEGREER.

4. ZEGERBSTHANBELRMNES, ARBIIRERS, WFEEEHITBearing Analysis Z BT ITE
EIES (FlNSH. RBMPMIREFINEE) .

5. FABMARRLERIEEREFGONXE., REXTHESRRMEXENREREE.

6. Bl Ak FEBearingiREFIREXH . HENLRTHEFHASH,

ET MRKEEXE, WREZRHIADHETE S,

4.3 Bearing Analysis5{H

Bearing Analysis REW L E iR, B8 —KEoMEZR. MASH. GRXSH. — B FEN—&
Bearing Areaffi% &,

& 4. Bearing Analysis# i NS
S8 R
Histogram Depth FAF@ASE, SN FDepth HistogramREMF A BRI EHIrELNR, 1

ETREERSETNIEHER., ARERLELERBHIGRTZTHER
T2, BN, BEAZTSH, 2AEFNAeREiTthRIREBT.

Bearing Depth Bearing DepthZZFHREE. AFBASE, XN FBearing AreaEHH
mil &R, f£Bearing Areal L1 mA BRITS RTINS, E
B, ERXTSH, BPNRAeBint2iRERZE,

Number of Histogra JiSizBFIEMNEERIE.

m Bins i EABRRAAFTELEGRERRBES,
X Axis Relative: MEERASEHITHE, EEER/BHR, REHBKX,

Absolute: MUELFRREH#HITME.

Threshold On: Bearing AreaBE# ttBearing Depth (@I BiHEIR) BNBEEZRBESE
BxRApHEEESMTHE,
Off: Bearing AreaBHtbkBearing Depth (R EHIF) BNEBEESFAEER
FHMRELE,
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Histogram Cursor

RGBT LTEFRERS S,

1 REBRZEEMAIREFT MENNBAS .

S
Box Area

Center Line Averag

e
Bearing Area

Bearing Area Perce

nt

Bearing Depth
Bearing Volume
Histogram Area
Histogram Percent
Histogram Depth

Histogram Relative
Depth

%X5. Bearing Analysis& RS
R
EE 2 XA E R
SERUH, STETESEMRTFXITEENGRERES—F

it

Fi%EBearing Depthiy{& = S AVE R

Fi%EBearing DepthiI& X S EFN B D LE

it

Bearing AnalysisZZ ¥ H, S5HAZSEHFrIBearing DepthigfE

B T ERBearing Depth - HE 94 & K51

5 E R &Rk E RS A E IR
RHEERLSHIRMENELHOSMEGERNE DL
RHERIEFMMEN TRRES RRE

ZHHistogram CurseitHoniy, A BEHRLBIHIHRMEN TEREFITAREE

4.3.1 BIREFERDTER

MR ZAIFTIERER DI (PSA) , WAE13FIR6F, #iABearing Analysisfii A\ SHEHL=12H
PSAMENZH, ERSHKHBESERPSAENER.,
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B Results
Box Area 100,000 pm?

Center Line Average -0.166521 pm
58,8912 pm?
58.8912 %
-0.255155 pm
35.4818 pm?
0.163518 pm?
0.163518 %
0.226066 pm

PSA Bottom Depth -0.255155 pm

PSA Bottom Area Percent 58.8912 %

PSA Top Depth 0. 717355 pm
L psa Top Area Percent 2.33241 %

E4.3.1.1 8SBEHRDTIBearing AnalysisER R HE

6. Bearing Analysisii \ 2 R IPSAS )
S iR
PSA Bottom Depth Bottom DepthER

PSA Bottom Area P Bottom Depthi&Z R i EIRB o LE

ercent
PSA Top Depth Top Depth@EiR

PSA Top Are Percen Top Depthi&ZmGEMREDL
t

4.3.2 @IRESLE
Area Percent (HFBESLL) & A FBearingtb BN



Inputs  Area Percent

B Bearing Percent

— Bearing Area 1
— Bearing Area 2
— Bearing Area 3
— Bearing Area 4
— Bearing Area 5
L Bearing Area 6

E4.3.2.1 HiR

10,0000 %

25.0000 %
50,0000 3
75.0000 3

90,0000 3
0.00000 %

ZEERA

HRBDLEBWAMERZ R FWAC TN EBearingtbBl, FIal: FEBWMAEZERHAL0%, NINE4L.3.2.15
T, Bearing AreaZRENFRZERITELENNITNSEE, RASTENGERASLEHNE0%,

E4.3.2.2 @R

4.3.3 (EARBIERT
EHEXEARBHEE TSESHRE:

Area Percent (%) Depth [nm)
Bearing Area 1 10.000 14.931
Bearing Area 2 25.000 23.833
Bearing Area 3 50.000 37.187
Bearing Area 4 75.000 196.323
Bearing Area 5 90.000 219.693
Bearing Area 6 0.000 -6.770

DA
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Color
Filter
Minor Grid
Scale...

Line Style, ..
User Preferences »

Copy Clipboard

Print
Export »
Active Curve 3

E4.3.3.1 IRIESHEH

XESHIBAEENTMEE R,
xR7. FEFEXSE
S ik
Color BE TR, XF. B, BIEUAKICSHEE
Filter BE AR #ITProfileri3 i

Type: %1%None, Mean (EXIAE) , MaximumagEMinimum
Points: iX#¥4k, 8k (ERIAE) , 16kTF;HE 32k

Minor Grid ERERER
Scale TBTRHAFPATYLAM, B Eauto scale (BmhiE T L) .

curve mean (frR¥YE) HEEXEEFIEE

Line Style HEMEE RN, AfEconnect (EH) | fill down (BTFERE) ( K.
B. =f@. A8 EFHTFXFED

User Preference Restore: RERNRHMIAIRE
Save: REAFIRE, XMRESTNMNRINE
Copy Clipboard B HIE % ZE B IHR
Print BRI R EE R S BT EI
Export BEIEbitmap., JPEGEHEHIE R-XA S

Active Curve REHB DTN E %



5 h E (Depth)
SN SRARMEESEERIXENEELR, INESH AN, HhRESHREEE
B REDERBERIEEE.

5.1 [RE
RERSNERERNRENE, AERBNTEEESRRES, SUTARIRENEEES

2.
ERBESWAETERFEESMTHSRE, BERMKT AP EMIRFEERBTH—W5IT
S

RESMEOES —BIMABRA—BIRELE; RERERTESREOMNTHESR., BinsERA¥
BOEEXFERIANNUE. THERTTRISREHEARSHIRKLEZENER.

511 SERAFHE
E511BRTEEBIERSE, MIESATBAUXRTA IR EENEEXE, FIUERESITE
TR, RIBFAERKEANEERRE, BEZEHNHESRMHEERIZS
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1 30 60 90 120
Depth (nm)

E5.1.1.1 REERMENETE

xR, BIENBENSRETREAFIREEN. ERREARRTIREColorr] ABITEX,

5.1.2 fHX M

HEXHERRETHERIBERIEREEEENEGR, AELTELMNICHLER. BKEGEHBA
2R Histogram Filter Cutoff (74 BIRIRELLIMER) SEHATET .. SILMREA, #H2HHE
RTINS IR . RN LEMRZEXNERNTRLE, QWENEFEMBAEE; Bk, W
RELEMEX), BEEHNHESRIERZIRE.

7 ERREXE LR R EN R EERTRBRRGEENGR., BELERERREEERE
Py, ERE L RIIENIRS N E G ARES BRI,

MEHLEMERNATZERIINREE, MEELEN. FRIEAXENENES. XKk
B RSEFRFIE R ELR, MARESMRE TERMD M.

SERREDNN, BKLGERNESE LS MEEUERITRO (BIRITELD) #TNEN.
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5.2 RED TR

1. EEEFEOAMANE (Browse) BEOFEFEFONNER M, WEHIERHITH.
2. EFEBEEFIEFEAnalysis > DepthZiBin TE=H A HAEERT A RAED T,

3. EFRBEMAEREER LERMERG MRS, EAEFNEERENXEARERXHL.

4. THEEMinimum Peak to Peak AHEfRIEME <&,
5. A% Histogram Filter Cutoff S EIEMIRE ., EEREOPFRNEUE.

File Workspace Analysis Fiters Commands Options History Help

Box Area

| I
0. Heght 0.0 pm
+303.9 nm
B Grid Markers _ =
= Marker 0 | Input Parameters | 41.5 nm
= Marker 1 39.0 nm
B Inputs y
= Mumber Histogram Bins 512
— Histogram Filter Cutoff 0,00 nm
— hin Peak to Peak, 1,00 nm
- Left Peak Cutoff 0,00000 % »
IEI Results I

e & 2D Image . H a 10 i
. pl .. 3D Image r ﬁ ﬁ'"' - :m LIS o _[ 'H
g Depth it
& PsD N -
ks Roughness Depth Analysis
\., Cection
-1! Step
. ¥ Tip Qualification
& width
[ X¥ Drift
™ 528.4 nm
& _
-
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Feak to Peak Distance 2.52181 nm

Minimum Peak Depth 41,5048 nm

thaximum Peak Depth 3%.0nm

Depth at Histogram Maximum 38,9830 nm )

Number Peaks Found 137 ( Results
- I - -

l Histogram |
3 | y 4 p
2 1
Y,
1
% _h
] S0 100 150 200 250 300 i

5.3 RESITFE
ME5.217R, RESTAREES

S

Number of Histogra

m Bins

Histogram Filter Cu
toff

Minimum Peak to P

eak Distance

Left Peak Cutoff

Right Peak Cutoff

Data Range Pad

X Axis

B5.2.1 RESHEBNEND

FToMER, BIECS, WASH, ERSENEHE.

R8. RESH

N

ik
R EEELE ERIERNE,
x TLEBRREREBEZ.

BT &R KU TRREERERNE PR EEUASSI T IRLE,

RERSESHMRENSE - TEZEESNR/ME, WE_TEEFERXD
BB IRERIRBIE,

HIREENERENAAR (YN T/NOREE) , ARAESSERELMERN
EHE D IEER,

E HIRA0%H, REHARSREEHE. RN25%KN, REEFXLESH
25%ER D W EE.

AFEDIEER,
E HIRA0%E, REHARSREEHE. RN25%KN, REEFE LESH
25% MO ELE.

ERFEN—ImRE RSP XE

Relative: UEERASEHITHE., ttEEARKNE, REHBK,
Absolute: MUEZFRREH#HITME.
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S i}

Peak to Peak Distan PR MIEENMESREE
ce

[

Minimum Peak Dept - MMFIEXE P EREHRE
h

Maximum Peak Dep M MFEXEHELEIRE
th

Depth at Histogram #HAELRESENRE

Maximum

Number of Peaks F #HAHEFIENEEB

ound

5.3.1 ERABIERT

ENMBEXEARETEETMSIESHER:
Color
Filter

Minor Grid
Scale...

Line Style, ..

-

ser Preferences

Copy Clipboard
Print
Export b

Active Curve »
E5.3.1.1 IBIES xR

RESHABENEMEET,

W

Zx10. (FEIERA S



Color

Filter

Minor Grid

Scale

Line Style

User Preference

Copy Clipboard
Print
Export

Active Curve

BENEFIT. XF. BR. BIEMNKICSHEE

BEBERE#HITProfileriad
Type: i%£##FNone, Mean (EXIAE) , MaximumzgEMinimum
Points: it#¥4k, 8k (EAIAME) , 16kZF;|E32k

RN E

TTBEPATLINM, B 7 auto scale (B o7 iE 77 4 #5 &H )
curve mean (FrRFEIHME) HETEXCEAPIEEF

HTHEE R, A Econnect (F#) . fill down (B TFER) . =,
B. =/. 5. EEFG+EXEER

Restore: MENRHEHIRIZE
Save: REFEAFIRE, XMIRESTAHNEIANE

EHE % ZE AR

BRI R EE R S 2T EI
BEUWE M bitmap, JPEGHFHIELALA ST
RE SRS TR E L

6 % HEEERSE L (Journal Quality Export)

TIMREBRSHINE R TR MNanoScope AnalysisBitF R FHAI R RKNERERR.

23
b
Hp
4u

HEEEME, HHaRAN RIEXHR_BES XMHERR",
TMREESRSHINESER LRERZINENNIRE,

6.1 B SHTE

1. RESMITEELPNTIYMREE RS EER, FMKEZPIERFAnalysis > Journal Quality Export,
2. MIRNFR, FRAEREESENS IR,

3. RE“SH”, BRR

SHARXHREUEREEEME.
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B Inputs
— Export Type TIFF
— Dots Per Inch 160
— Frame Width [inches) 4.40
— Frame Height (inches) 3.60
— Keep Original Pixels No
— Font Size 14
— Font Name Arial
— Show Color Bar Off Image
— Show Data Scale Yes
— Show Scan Size Bar Off Image
— Show Scan Size Text Yes
— Show Data Type Off Image
— Show Annotation Off Image
— Annotation Type Parameter
L annotation Parameter Label Number of lines
Image Export Recommendations
\i) Ll Export Font
ots Per Inch = 96
Keep Original Pixels = 'No'
Do not compress if displaying text Font. ..
E:;;é?% Tl.ngU Text Color...
Frgtl:ue ﬁ:“u_:lh (inches) = 4.40 Background Color...
F;{'ESE: eq‘[rdm] il Select Parameter...

E6.1.1 SHEERIED

6.2 ZHIZEN

xRN, SHIEIN

e e el —

e e s s e e e
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Export Type

Dots Per Inch

Frame Width

(inches)

Frame Height (inch

es)

Keep Original Pixels

Font Size

Show Color Bar

Show Data Scale

Show Scan Size Bar

Show Data Type

Show Annotation

BE:

- Bitmap

- Tiff

- Jpeg

- Png
SHERXHNDHHER,

MERTHBEUNSEHERXHRE.,
x: BESIERAEXNIRR
MEITHBRUNSHERXHSE.
x SESREAR. BRERAMFE
RE:

- No

- Yes

REABIRR . EHARUKEREEPHIXARFS KA,

x T EESNANERXHERERBEFEALREN (TiffEiPng) HETL

E4E& = (Bitmap) S,

’E:

- No

- Off Image: ZEEIRGMEREMR

- On Image: ZEIR LRRBIR

®E:

- No

- Yes: BRRBIRITR

7 ¢ Show Color Bar # @ 7 & # Off/On Image ,
Show Data Scale

®BE:

- No

- Off Image: ZEIRTHARREAFIR

- On Image: EEIRERREAFIR
®BE:

- No

- Off Image: EEIRTHRREIBEER
- On Image: EEIR LEREFERE

BTRAPIEFENER
- No
- Off Image

7R &
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- On Image

Annotation Type EEERRLE:
- XA
- B8]
=

- BH

Annotation Paramet #E21Fi~, =i “Select Parameter” iz, 1T ASHAEFEET O WE22FR

er Label ™, ATFRAFPEFE—TEIBRTERNSH, 25+ ERBAIR, EFS
., xHAEONREIRE,

Font FIAEOQRBEXAFTERER LK,

Text Color HRAEO®REXEAGE,

Background Color HABOREEREABEESERNAE,

n

Select a Parameter E

File list
Equipment list
Scanner list

Ciao scan list
Fast Scan list
Cian image list
Cian image list#2
Clao image list#3
Ciao image list#4
Cian image list#5
Cian image list#é
Ciao image list#7
Clao image list#38

E6.2.2 “ESHED

B22RR T SHNERX M.
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86267

' .
| a—

f X 1

0.0 Height Sensor \ 10.0 pm

:_- Dat;}ype Scan Size Bar

E6.2.3 TiEBRNSFHERXMH

7 QE ZMELSIE (Linearity Verification)

h

SLURIINEFTENERREMFNER, IREFGENXXMG EHITEMNIE, —FE1XE
BH, ERGAMRIETEFEEREMFNER".

B

. :_- Data Scale  :
. | Color Bar |

A

AN
=



7.1 SIERUES IR

LMRIEThEER M E R TIFARRRNEMGRE.
xS ERERMA/NTIE,

1. FTAES%, ExEEPRaEAnalysis > Linearity Verification,
2. WE7.1FR, SMIIEE OSWITH,

3. ERABEOFRRAMEEH,
] Linearity Verification

V.

il

Q

1. Hesght S

LT

B Irouts
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& Specified pitch 30000 ym
B Rasts
t Calculated Pitch 3.0168 ym
X Diff Lin Err 0.541%
L xintEr 0.0%46 %
i1}
|
1]
(]
i
nm
5 1] ] A0 [1] 10 F.) X 40 prn

4. BIEATES

E7.1.1 & EurE N0

MO RRDIREB D LLME25A R FEREOTR,

B Results
l: Calculated Pitch 3.0056 pm
% Diff Lin Err 0,490 %
L %intErr 0.182 %

E7.1.2 &ERIEERENQ

7.2 ISR
4 IR PRI RA— B A E:

R12. LWL R

S8 EPUN

Calculated Pitch 15 E HA

% Diff Lin Err MoiRE (81, BisBXNTF + 180 — 120IRE) HAHREHERE ST
FIHNE DLt

% Int Err BRALETNIRE (AIRANE—IREEH) SERTEENEDLE
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8 # ko (Particle Analysis)

BRI D INEERES ERAERAMABNFLEES ., XTINEZARDMETKEENBAHERFT
GR. BREZRTOMN, AEZHIN. EXTHELT, FHUESTARTETHESENGRRES.

MADMINERSHHNRIELE, EEMKBRIBEEMET ., AOMINENELSREE
FHER. BRRIIERE. UF S8 HXEFEMNRERESE,

E8.IMR, BAMKESEMFAELR, IMDNINEER TRIVXEESEEAXOM B D
B,

Threshold height

E18.1 ki S FE IR B it

8.1 Ak FIZ1H

FEBRI DM F, A (Dilate) BERREHHES, MER (Erode) ZEARETNSE. MHRER
NEER/REGHERERREN, EXNAMABSDLEGRREEKRN (Neighborhood Size) &= RIERK
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B (Number Pixels Off) S ERET, MITHKSGLIIERXEEN BTN AN, RZ, BRSEEHR
I,

FRKRMER REI BN FREE K, HEEIRIKF, WWENumber Pixels Off i8E N1, M
FOMGEERBESRRI NS LRSS, BHRAINERE, ME, @R Neighborhood Sizel& EER
K, MEKIESSERTE ZNEE., ELL, KHNeighborhood Sizefl/\BINumber Pixels OfflE&
FKIERSEEE. R2Z, /INeighborhood SizefMlAAINumber Pixels Off{E & SE I 14 55 AY & BK 1F
F.

Al

RHEREFER F oL, TR Number Pixels Off i8ER1, MHAMEEZSELEZ 1Nt A
Brams, EHENINRERS. MA, t%Neighborhood SizeiZEEEA, NEKIESSERFE TN
BE. B, KAINeighborhood Sizefl/NEINumber Pixels Off R ERIMERREE. Rz, W
Neighborhood Sizefl KBINumber Pixels OffES LI ESHIERIEA.,

8.2 FRID T
R D IEERRAMHNEN RRERSBIAAERQEIADRT, EP BN TAR:
1. T ABRR.
2. RSP EEAnalysis > Particle AnalysisafE BT T B A2eh S EEik 5 7 B RN FHIE O I,
ZKIAE RN (Detect) %,
| Particie Analysis |
N 2Pl 2] 7382m

Particle Analysis Window Selected Particles
{Turguoise in color)
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Detect | Modify | Select |

Feature Direction |

Nest :}

B Threshald ' Parameter Selection -
- Threshold Height 0.111763 pm | choose Above or
— Feature Direction Above 1 \ Below
B Depth Histogram ' -
— X Axis Absolute |
~ Nurber Histogram Bins 512 |
— Histogram Filter Cutoff 0,00 pm |
— Min Peak to Peak 1,00 pm |
- Left Peak Cutoff 0.00000% [ - -
L Right Peak Cutoff 0.00000% | Depth Histogram Cursor
- position as preferred
between main peaks
07 Depfh Histogram -
(115
ns
04
03
0z
B A
-200 0 200 400 600 ilii]
DETECT PARTICLE GUIDELINES
[1]5et Feature Drection to Above or Below az needed
[2] Move the cursor in the Depth Histogram to adjust the theeshold to show
paticles [sky blug) in the imane

S ; ' Detect Tab Data Box |
Next Button | ' 7 4 §
Parameter ean | Minimum | I awimum | SiEna |
Total Count 2.000 2.000 2.000 0.000
Density 0.002 (fpm?) 0.002 (fpm?) 0.002 (fpm?) 0.000 {fpm?)
Height 595.533 (nm) 563.682 (nm) 627.385 (nm) 31.851 (nim)
Area 121.952 (pm?) 46,608 {(pm?) 197.296 (pm?) 75.344 (pm?)
Diameter 11.776 (pm) 1.703 (pm) 15,849 (pm) 4.073 {pm)

E8.2.1 AU EBMEND

3. MR E MMM @ (Feature Direction) S HiEEFE L (Above) B'F (Below) , MRFHFOMHF
EEREZ L, MiEEE: RZ, &ET,

4. ERERSEDBHIESERMNEAREE, BEREETMIEZNEZE. EENHTEERKD
TERFUMZEETR. BEENTHOTEEEREEORSNEERZS,

5. HEEBAE, RERUMERTNT—H (Next) =E, PIIRFENR (Modify) #R%.
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Detect Modily | Select|

B Dilate Erode
|— Neighborhood Size 3
L Number Pixels Off 1

Dilate Erode

MODIFY PARTICLE GUIDELINES

Optional step to increase or decrease the size of the detected particles to conect
for tip bias

(1] Press the Dilate button to increase the size of the particles

(2] Press the Erode button to decrease the size of the particles

Nest
Mean Minimum Maximum Sigma
Total Count 3.000 3.000 3.000 0.000
Density 0.003 (fpm?) 0.003 {fpm?)  0.003 (fpm?) 0.000 (fpm?)
Height 0.817 (pm) 0.681 (pm) 0.893 (pm) 0.096 (pm)
Area 77.521 (pm?) 44.321 (pm?)  122.216 (pm?)  32.823 (pm?)
Diameter 9.718 (pm) £.512 (pm) 12.474 (pm) 2.063 (pm)
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E8.2.2 (BN

6. REFBRRFKNER RS A, THfE, [RET—F, #ANIEE (Select) %,
Detect Select

B Particle Selection
Image Cursor Mode Particle Select
Boundary Particles Mo
— MNon-Representative Particles Mo
B Output
“ Height Reference Relative To Max Peak
B Histograms
|— Mumber Histagram Bins 50
— Export Particle Histogram Yes b
Diameter [ Height | Area |
Particle Diameter Histooram
g 10 " 12 13 14 15 urm
SELECT PARTICLE GUIDELINES

[1) Filter the particles by moving the twa cursors to select a range on the Diameter,
Height or Area plots
[2) Select, add or remove particles by clicking on the image particles with the left

moLise buthon
Parameter Mean Minirriurn Mawimuim Sigma
Total Count 2.000 2.000 2.000 0.000
Density 0.002 {/pm ‘) 0.002 {/pm’) 0.002 {/pm’} 0.000 {/pm°)
Height 928.692 (nm) 888.404 (nm) 968.979 (nm) 40.288 (nm])
Area 124853 (pm’) 52.662 (um°) 197.045 (pm’) 72192 (pm’)
Diameter 12,014 {(pm) 8.188 (pm) 15.839 (pm) 3.825 (pm)

[E8.2.3 RFEIRE

7. AEEREMEZEPHNSHEINBRENER, Hp, 88="T"1FE: EZR. SENER, 8—MREHTAR
BB AE. FERFETRNERES SHENNEN.,. SNNOWERBRIAEES ORI BIESE
F,

8. H#1TEBNER (Run AutoProgram) B, ESHERIFSE (Export Particle Histogram) &#F4E
FRERSHER.

8.3 Bitu 5 E
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S8

Threshold
Threshold Height
Feature Direction
Depth Histogram
X Axis

Number of Histogra

m Bins

Histogram Filter Cu
toff

Minimum Peak to P

eak Distance

Left Peak Cutoff

Right Peak Cutoff

13, WNIRE S

REHESE. SEMNENAE, XEATMEHIRESE.,

RIETRIAZIR, EFEAbovedEBelow

EEENE (BYTESRE) REXNE

BRI E ERIEREHE,
x TRLEBRRERREBZ.

BT &R KU TR REREPREREASIFIBLEE,

RERSESHMRENSE - TEZEESNR/ME, WE-TEEFEEXD
BN ERRSIE,

NEENETLNEZLR (METNREE) , BRAESS5ERELMERN
EHEB D IEER,

i HiIgR0%H, RAMEAESRKERE. 18RAN25%HH, REER E&ESHY
25%ER D ELIE .

EEENETLNAER (MET/NREE) , BRAESSERLELMERN
AFEIEER,

E HiIRA0%H, REHARSREEHE. IRN25%N, REEFRLESH
25%ER D W EIE .

K14, 1R EHER=

S Mean Minimum Maximum Sigma

Total Count  FfUZXERIFEE &/ME RAE mERE

Density EEBERFHTNE SOFNEE SEN TR AL 2 FE A (R
5 =

Height BHRENTHENSE JNSENSRIVME BHNSENRKRK BHSENIRE
BEROFE (=] wmE

Area 5 FRL E AR P ER&/IVE TR ERRAE KL E AR B AT

Rz
Diameter AL E R PR ERR/IME PRERREANE RN RO -
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SH
Dilate Erode

Neighborhood Size

Number Pixels Off

Particle Selection

Image Cursor Mode

Boundary Particles

Non-
Representative Parti

cles
Output
Height Reference

Number of Histogra

m Bins

8.4 BIXEmDF

Rz

X156, BIRES

FEZRERTEEK/BHEEIZEEN x NWEEGZEE, EARANEXR
Neighborhood Size,
NER AR/ FR TR a2 BT,
ERHA.

"B Fi% EMINeighborhood Sizeh 5 24 & H1%

i%Particle SelectX % E — 1 EHl,

- FIEARTS T BT B BURL &R 48 I P

- ZE {F§ H Particle Accumulate ,
Particle Remove it I B H X 32 kL,

= E B/ St A Particle Select 8 &

R R BR, REFHWAEESR.
g%

- Yes— B EERIDEH T

- No— T 88

L

- Yes—FiIAHESE LB HKES
- No—— i/ F b FIYE AR 31 4 e = (B A AL

EEENTEEIBNTRSE

R EEELE ERIERNE,
x TLEBRREREBES.
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MBZAIHTIEEERZDH, WM FEMR, TopResutfE N BRI D ITAIMANSE, THEBIMNPSA
Top Width3l| F 45 R4=m,

5
Dt | iy | o |
B Theashs! L]
I Tl Htght 1, Bt i
Frutuna Dineciion Aberes
B naath liviagram
[ ik Abrighite
e Hitogram 0 T
| Pitibogrars ?ilter ¢ ctaf 0.0 par
e Feak ta Py 168
I Laft Prsk Cumif 10000 &
- Right Puab. Cutalf 000000 %
[ MemE Ry
5 N TR0 00 AT W R e e
] i F] L) [ ]
FETECT PERTITE LCELIER
1[5 Fah s T o . ot Al i
kv i i o sl Mg s, skt s B b s
- e
T Hught S P et |
L]
[ ™ [ | Sgra
Tatal Comml 100 L] i 05
Darmily DT () DD () 0070 fipe 000 ')
Height 1033 i 120 fum) 1,059 g} 007 jpred
[ 0448 (m) 0410 (7] 01501 ) [
Dt 756 () 0,723 (m] 0,530 g W02 fjpre)
1A Tap Width 2. 15k () 0.8 fm] 1,820 g} 04 ()

E8.4.1 SPSAMIAKIBRI DT E D

9 !§| IhEEZE (Power Spectral Density)

WEREZE (PSD) NN TREMEBEDNIFERTH. XTIELL T REAEEN TREZH
IMERAEER R, T EIARZHFIEAEKERE I EERERRIEL

PSDIfgELAH T AN RER SN HNEGAER. N TEFYNEGEMRE, XTINEEX THET
RERSHHEEY., YTRPEREA, XTINEDTERMHNBELSR, fIABxNT4, ME, PSDAE
BEFIRFIBNR F A HASE B8 4514,

9.1 PSDHIREYFIE
MTEmMR, XRELEGEXAELEIEKEARSEN, YA LEBERERRSEN,
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&9.1.1 EHiHE AR

ME—HNREBREEREEIMITRE (DANUNMMER) , I-LEL5BRSHBEXNE (XL
IER B THmRENGAEHNERREHNLTFE)

RN XLEFREMRIME EZRTER, NERBTREEMRIFERY DEROEREK, HER
ms, S—8BR, EXNNAPSDEMHBEL RN, WERZEEEZMERS .

9.2 PSDHIFEIHE

PSDEWGBTRE (FIMICIMNER) MITEMRPTRFEKBEENER, BERNR, Bink
HRBEAFFELEPSDEMEER, REHKE T FIEENE,

PSD¥IEBEINEMN TERANRMSIER ZAMETHEMHR TEMINRTE. F2, EPSDIEFM
KR FREAPYNARR, AIUBEREABAANNZASAER. B, X¥TEEMEIZNEARESHETF
EFIN
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AP '-ln-q.l

i k
B et

[E9.2.1 SMNERRIE K

Eo.2 1M EXEEMEIINEMAEN RSN, SEENSEAN—ERFNEE, FIAEXSHM A
AP, XPTRENFIEE R HPSDHT ALK, WE.2.2MKR, FBEMABEPNN T —TK
m%o

Special spike corresponding to “terrace” spacings on surface

3D Isotropic PSD

104

P

S 4

D

1071

10! 10

Wavelength (mm/cycle)
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E9.2.2 SMEMLERRIPSD DT &R

FIEEBEMNRER MW HHEEEE R APSDEEZMAIEE. PSDH IEF':a-j(ﬂHﬂi]‘F'ﬂ:I
SNEMTEE, ROARNNTRMERKE, WHNERBRRKEBENRZREZHB) ., EEPRHER
XS N F @A EM . RIBTHIIRENARE, XPPSDIEEFTRERE L THNNFIEEHE.

9.3 PSDE %

ELAENZEMEFTEA, RELWERSTHYHRTHE (RMS) HBEE,
MFAERELNAFARENRSE, RERBBAN, XFERAd , EnTMEERNSEER
z(n), MZ=[ESAZRS = (m - 1)/Ndo FHIPSDA

N i2n
pSD(f) =2;$ 3 e

n=1

HA iR RSEEN1/LEIN/2L, EFRN S, PSDEFEMANERREFENZML (FFT) SRETFA
BERBINER, Sl XRPIHERE, PHARXRSHUTEMPSDER:!

P
1D PSD = —
Af

P
1D isotropic PSD = —
2nf

2D isotropic PSD = ———
2rf(Af)

DEPNETRER _EFFTROMIEETHAREES R,

EIEEEESEEN|EEENEEEEEN|jEEEEREEEEE -III! _ii:il_i

f=1 pixel f=2 pixels f=3 pixels f=4 pixels

[E19.3.1 it 2UHE R 4%
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BARARBFHZBRAEMRITHNLIER". ATREERRP LT, HILESRFMRREN
N/2L, MTIRE TPSDIEEIN®E LR (BIREZEHTISIMER) , R TRAT/L. 3E

9.4 PSDL TS

1. ZEFOAMRONRE OPEFF ORI, WEHTF.

2. EXBE=HEFEAnalysis > PSDEEEMF LRE=H S HPSDER, WE34Ffxn, 3TAPSDEO.

File Workspace Analysis Filters Commands Options History Help

- & 2D Image - \ -

-: | & 301 Image QL Hw' "‘ ’j ?EEE \-,.' ITL,E?
IHI Depth

A PSD %

big calib....spi

le Roughness

% Section - PSD Analysis
a!.' Step r
. Tip Qualification

Y
& Width
IT.'-'}'

= XY Drift

528.4 nm

0.0 Height 90.0 prm
PSD Buttons
Compute PSD |
2D |sotropic Hanzontal Axis Vertical Axis
B Results 4
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15.0 pm
0.0667 fpm
36.0 nm?
3236940 nm3

75.9 nm?
A1 [ﬂ

(1]

Horizontal Axis PSD

Log(PSD/nm?)

10 20 30 40 S0 60 70 80 90
Frequency (fum)

:
5
®
o
A
-

B

E9.4.1 PSDXEMEO

9.5 PSDRE

9.5.1 itH PSD

ITAPSDOMELORG, KRiEiTEPSDAERMENIZHIEZFEREHITHPSDOITEER,
- 2D Isotropic—— 1T Z4PSDO T
- Horizontal Axis—H{T/GE XA @ —HPSD D1
- Vertical Axis—HIT/BEYHH RN —HPSDO 1
HEERBEIFIBITE, EnHBEMNPSDHAE, HABEXERITFHETNEREOF,

9.5.2 FRER

SZREOPIETPSDOMPRBINSHRELER. RERERNS AN TPSDIEL EFHEREER
eRtfmMEENXE., B, HEERNSBENNTHERET. BFANEEREOTALREERA
#, EECopy TextGOMEREH MR, HrIMEEIEENAH.

EEOZBARTRREE, X2 EEShow All, IRERMENSH, ANESNSHZEE
— PN EEE, FTLUREEIEShow AIRETE D ERXLESE

o
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B Results

S8

Wavelength
Frequency
Power

1D PSD

1D Isotropic PSD
2D lIsotropic PSD
Total Power

Equivalent RMS

Power Between Cur

sor

Equivalent RMS

22,

Copy Text

0,805 nm?
72473 nm?
2.55 nm?
0.0113 pm
88.2 fpm
0.000000 nm?
0.00515 nm?
0,000000 nm?

Total Power 54,9 nm?
Equivalent RMS 7.41 nm
Power Between Cursors 52.1 nm?
L Equivalent RMS 7.21 nm

[£9.5.2.1 PSDERE O

&17. PSDS#
R
S E L SEHRAI BN AR K (FE)
75 B b S F AT AL E 3 RIA0 S (857 R
75 E S E AT ALE M RIINEE (nm?2)
—4#PSD (nm3)
— L EEMEPSD (nm3)
@R EEEPSD (nm?)
SIEMBINE
ENENH SR TE
75 B P AR M X A R Th R

175 B MR BRI S E X IR HRFE

9.5.3 EMPSDILE BT
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PSDEALEIBMAERTPSDOMEIER ., EEIFEM N ER AR BN 53 N 45 RS HHEN
BERAENHE. AERRRTENRERTARYTUNLAERIBEIIMMAERUE., EMFIERZEE
EXERERMERAINRNAZAERMKIRER. EEAEELREEMARAIUNTMEREREO, #1T
BE X,

Horizontal &xis PSD

Color »
Filter 3
Minor Grid
Scale...
Line Style...
User Preferences »
Copy Clipboard
10 20 30 40 50| Fnnt
Frequency  Export 4
PlotType: |1D PSD - Active Curve »

[E36. PSDIEE&®E O

10 M*ﬂ*ﬁ}i (Roughness)

MBEDITERS —EIRENATER, SFLHNBRERNE. s TEHEXENMEEERE
(Peak) UNEFEDH (Zero Crossing) ., DERF LA “Image” AL SHERREZERNBAREES
R, HNMEX“Image” FLMNSHRTAEXFHIER,

BRZEMEEENELE RN EGEITRFLIE, Z2ZHF (Flatten) MEME (Plane Fit) &B

PAN
7J o

10.1 HIEEIE I

HEE D, SITEERGRTENMGEASEENRITER. ANENATREEREQD T &EBE
B, SMRESAZIZMREMAEEESER, THEEESRNRFTENKBLTEEY., EZERBESZEMNE
;o
N eEFHE—HoHTHEESFE, WKIBASMEMISOITEMME, G BmI#IT—MENES, AEIT
BiEMEE (REImage Raw MeanflRaw Mean@ MEIREHIEITEREMN) . ATEZAESENEISIE
BEIRERE D, BPMIZEFEMBHNXIGHTOWN, R AmZKE,
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FZHRELERAZINERGREIRPELEAMNSESE (OL Plane Fit) Mg, XTMSHE=
&I None, OffsetflFull, NonelRINfl ¥t #F FRAEIE A MIEMRILIE, NMRaw MeanFfIMeantd
E. Offseti B RN F B HTSHEBNESLE, AISRNRE—HEFEFREGZANSETFHERN
0. FUlK RN EMREEEH#H T M EINELE,

FHYENEE (Ra) ERERAMNERESEH., BE10.1.1BTRT M T RaEEBBNRERR.

iiiiii

Best-fit plane

E10.1.1 1HHEE

KU, Z—TETEHEERESENLRTHENEEESE, Rq, hESHRETERSED N,
MmEBERERZEMRNRERIED .

ES7FR, ABBFNXRERERSNDE, EINIENZEMERES. BEGTNREFHISES
REAERE, BEOLESHERRSS, BIZEMERKE. MTXREFSRaIRqMBESF., EEXOMMERE, F
E{EAPSDOH,

10.2 HHIEESE

10.2.1 RIEEHASE
REET R TERGTIFABEENHD .

*18. RIEEMASE

S8 iR
Use Thresholds ERIRENEESES B ERNERE

*: HEE DB, Use ThresholdsBRIARFAZ (On)
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Threshold Height

Feature Direction

Number Histogram

Bins

X Axis

Boundary Particles

Non-
Representative Parti

cles

Particle Filter Sigm

a

10.2.2 IF{ERIANSE

HEERELSPTEMMIEBTEENRITHE: EE (Peak) MIZ&EME (Zero Crossing) .

HESE

x ERERABELBER BN EESE

x SRS FEN, PSARBBottomSHEHBIFEESE
IEREA R OERMEE, EFS@mAL (Above) 3T (Below)
ISR AR E EHIERKE,

E TLEBREREBES.

Relative: MEmERASEHITHE., tEESARKNE, REHBK,
Absolute: MUEZFRREH#HITHME.

RIE

- Yes— BB ERIALEN T
- No—T 88

RIE

- Yes—FiEHESE LNTNEHHES
- No——i¥jg#8/\FParticle Filter Sigmaf s

T BAGAITISIRAE, BUEE/), TiRiR B S
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B Stop Band Inputs

— Use Threshold on
— Threshold Height 0.,00000 pm
— Feature Direction Above
— Number Histogram Bins 512
— X Axis Absolute
— Boundary Particles Yes
— Mon-Representative Particle No
— Particle Filter Sigma 1.00000

B Peak Inputs
— Peak on
— Peak threshold reference  Zero
— Peak threshold value type Absolute Value
— Peak threshold value 0.00 pym
— Zero Crossing on

Execute

E10.2.2.1 HIEEEBAS

HWRAFTEN, BEDESEGTINSHMOMNERFOBLERATON. BEFSTRERE
(Peak Threshold) SHE, FRERE, THSEEHAE:

&19. BEHIRE
S8 R

Peak threshold refe REHESZ, SHENTHRIES (Zero) , BEHESIE (tallest)

rence

Peak threshold valu REFERE, 2EXIEEE (Absolute value) , *ESERMSESFSE DL
e type (RMS%)

Peak threshold valu [F{E%E
e

HIEEERAWBEN, UTRITEREHITE:
- Rz
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- Rz count

- Peak Count

- Valley Count

- Max peak ht (Rp)

- Av. Max ht (Rpm)

- Max depth (Rv)

- Av. max depth (Rvm)

10.2.3 FEHE

THHEREEFZENNR, HEEERFNEEEE (Line Density) MAHTTHE RSN ALIE
X2RBBEDET,

10.3 &ER S

AKBMBOBNABERELSINNERSH, FESHNEXREZENH IEFES (American
Society of Mechanical Engineers) HJ ASME B46.12 (“Surface Texture: Surface Roughness,

Waviness and Lay”),

#20. HEELR

S8 ik

Image Raw Mean PRERIEXFNER/ZENTIIE, HERBEFEOL Plane FititJyNone
N7 SRR

Image Mean PRERIEKFERGR /RZENTE, ZEEFEROL Plane FitAJyNonel
MEWITE

Image Z Range BT —HEIGHEGESRIERRNSEE

Image Surface Area ZEMNREEAR, XELSE=TSARN=AFNETR 2

Image Projected Sur 133 CEER
face Area

Image Surface Area Image Surface Areafllimage Projected Surface AreaZ

Difference
Image Rq BERZENYARFEIE
Image Ra BERZENENEFIE
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Image Rmax

Raw Mean

Image Mean

Z Range
Surface Area

Projected Surface A

rea

Surface Area Differ

ence

Rq

Ra

Rmax

Skewness

1 N
a :EZ |Zt'|

i=1
T—MENEEEGRESRTERANSEE
REXGEBERERZENTYE, RERBEFEROL Plane FitityNoneff 7
SWITE
EEXEGRERZENTHE, REEFEROL Plane FitfRANonelI# =4
e

BT —MENSIHEEXFSEGESRIRRRNEEE
EEXKNREER, XELME=TRAERN=AFNERZHM
®E X RETEEER

Surface AreafllProjected Surface AreaZ %

HEEXKIFNERRZENIHRFE

HEE KR RERZENEXNETIIE

1 N
Ry :EZ 4

HIT—MENSETERE s RIRERNESEE

#H1T
RERTEGGRR/RXTFHIEBIENNRYE, EEEXRN:

N

11 3
Skewness = —— Z:‘

3
R, Nt‘=1
HpRqAIAREKEE . RES—TLTENE, BERUEFNSFKFITITMG.
SHEHRPON, NHELSRETFHEMAIS ST, RERAMEEO, REALIER
DA, flNE—TFELE—INRE (BRE>0) B/NRT (RE
<0)
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Kurtosis

Rz

Rz Count

Peak Count
Valley Count
Max Peak ht (Rp)

Average Max Height
(Rpm)

Maximum Depth (Rv
)

Average Max Depth
(Rv)

Line Density

Box X Dimension

Box Y Dimension

BEER—TTENE, %ﬁﬁﬂﬁf?ﬂﬁmﬁ PRI IR. HEEEXN:

Kurtosis = ——Z Z

E%t%ﬁ,WFﬁ%TMﬁT$HEW I =P iEtthal R it o 7o
ReRNERRNZEZENTHE, FAKEBRz CountEX
AT ERzNES /RN RERNEFESHE

RIER RS RIEE

REERERNEE

DHXERRSENZE

EENFYE

2 XERRRIENZE

BEAFE

FHERNEEE, FHHRREZENNERR, BITEHEEERRIE
EEH%%@E%@E%MLEEH%%@O

1% E B RIX T A 1K E
%E XKENY A EKE

10.3.1 S (REHEBEEZSE)
SHARRAN=HMER, SEISO 25178KEBEZEE.,

=|
o

u[]3

rR21. S H-5E
iR

B @RENETBETYE

1
S, =;ﬂ |Z (x, y)|dxdy
A
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Sku

Sp

Sq

Ssk

Sv

Sz

Sci

Svi

BI=HRENERE,

=

11 4
S, = —4—JI (Z(x,y)) dxdy
S A A

—HRERSRNZE
ZHRENIHRTIE

1 2
S = EH (z(x.y)) dxdy
A
B =R REORE
11 3
5532%_3;[[ (Z(x,y)) dxdy
A

—HRERRRNZE
ZHREBERERRZENRE, BISp - Sv

£22. SBH-INEE
iR
SbiZXEBearingiE#, EXHN:
Spi = .Sq
TrueHeig ht(0.05)
Sci@ AR E R

(Vu(hnins) —V,(hog)

c A
bi =
Se

SciZ KRB M RE R
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Sm

Sc

Sv

Sdr

Sds

A
Spi = R
q
SmEREMEMKATR, BIAMKIEZE10%bearing@EFRLLAIARFR
V..(ho.10)
A
Spi = S
q

Sc@ & MFR

(Vu(hn.nz.) - Vv(hn.a))
Spi =

A

SVEXRMEAIR, BIM80%bearingEZ100%bearing E AT
V,(hoos) =V, (hosg)
A

Spi =

&23. SBH-RE
U

SdqgBR RER KX ARFIE, WHEETH@E, EXN:

e i [((552) < (452 )

N

Sdre R RFAEERLL, RAIHRAEMAMNKRERBEN T FEERNESD
tE:

B (Tex tureSur faceArea — CrossS ectiunaiﬂre)

dr CrossSectional Area

SdsRIEZE, RRBUARAENNE. BEREFETKE, REEXNEE
LETBERIHNESR. MEERE=ZERARND FEN1%IEEBERK
g, EAY, BEZELEFHESSzM5%:
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_ NumberofPeaks

ds —

Area

Ssc SscE2 Tl
622(1:7 y) 622(1 y)
- ; dy dx
ay
SummitArea

R24. S -=8
S iR
Sal SalvEMEXKE, ER—MMREEERE, FEMNUEBESYRUERER/ND

X,

Sal = Length_Of_Fastest_Decay_Of_Auto_Correlation_Function_
To_0.2_In_Any_Direction

Std SdrR&MAEE, AREANREZRERKELEY ., ENET RESWXE N
Ty EE,

Std Minor EXRTKRESEMOHRE_SHHE,

Str EMRKELL, ARRIEREEHNZEEEEENS @M,

'# #mE (Section)

HENERT _4EG LRSI AFZSELNNEE, 8554 LUERNBGRURIREEEM 1R
(FFT) SRBAE—THNEOTRT. BRSZLBEGNERERSEK DI,

HENEFESERMRESNEERZHTHNDNINGE., ATEIERNEGR, WEREHEEDFE
IERHETRIT . IRIREFLE,

10.1 REHE

MHATHBREDN, TRTUSEHRE, SENEATERRIMREZ THERARER, M2
AEPHRELS., ARTEEITN, ZRSENRATRIFEEE, RATHRURBROHNAE, &E
DERTKAHERE.
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E10.1.1 BE D

ENO RIS RESEE =1 HA TR, EEN8EGEEESMA DR, BRIAMLENE
B (BEMNEE2NAMERBELETER, WEXREEHEELFINIETIER) . SEIGEXMAE,
HTHEEGE, AEN8EERETIESS,

HENERSRELNKFENEAES, ATEEEPHITET.
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(4

E10.1.2 & HEE

BERR, SESTEARERENERAFEEWIORE, REBRRER (%, EREKFL) , B
EHIGE,AFENEE:
- BEHEE (RE) . KFEBMUREENRRIZRENAEE,
- BEZ EAERERE, B81E, RMS, Ra, RmaxPAKRz.
- BEZMFFTER,

10.2 BESBRRFE

ERTEEDNZE, BEREGELH#T T EENNFAEMNEREMNMHAM, ITMTBENTARE
MEFPALHEE, BSERTLEREMNSRE,
HEHRELTEN:
1. BN REORITASOROEG Y., #TESENRTFEMSAHIE,
2. TR B S FHAnalysis > Sections| TE# b S & E D T B +x.
3. FEEG £ BB X IR B AR AL AR 1T 18 DA 8 45 A .
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Use the mouse to drag a line
cursor across the image.

E10.2.1 M HEMEREIEEEL

4. EFEtRE, BGTASEIMAMEFRGNEEE LU RFFTIEE,
7]

R 5L 1 1

_—

- 1449 nm
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-205.7 nm

|
00 1: Height 40.0 pm

Section

" Cross- 100
| Section Plot S0

0
1--MM:EE;;:- =50

I
-100

-150

fnm 5

(" FFT Spectrum J Spectial Period 11.*.1 pm Spectral Frequency 0.0873 /um
' Spectral RMS Ampltude 636 nm  Temporal Freq: 0,00 Hz

st o

P .
5Eli
40,
30
20

10‘ ‘
nm I |4 |.|l.|..“l....|||.|_|..|...|..l._ T S -
1 2 3 4 ] B fum

Horizontal Distance | Vertical Distance | Suiface Distance

15.577 [um) 190.864 (nm)  15.844 (um) 0.702 7] 220.944 (nm)
15.734 [pm) 190511 [nm]  15.979 [um) 0.694[7) 200.729 (nm)
15.734 [ym) 191.037 [nm]  15.997 [pm) 0.696 [°) 208.888 (nm)

22.701 [pm) 200.755(nm])  23.091(um)  0507(°)  230.197 (nm)

-

¢ | m b
[ Resuts Table
 Section Analysis Statistics

E10.2.2 HSEOMEEREO

5. EABMIEIEIRERXBUE,

6. BEBEZLTEM T HEHSIEL, SN TEGRERE LEEHR SRR .

7. FE, JUEEGLEEENEESZ ., B ARERTUBHREG, AR50 DML E9HER
%

8. ARRETHERENBITERTIREICSREE (Set Marker Width) BEBARITERERTLEAEZ
MEZERTHE. BERRE T MR B DS M X B T in .
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%, Section

N 28]zl

Markers j

|
120pm

599nm

Spectral RMS Amplitude 114 nm Temporal Freq: 0.00 Hz

E10.2.3 REHEHIEFIIER

10.3 HESITEE

0.0 1: Height
-258.7 nim
Seclion
50 r i
0 : ? —_——
50 ' : SetMarker Width ~ »| 1 Data Point
00 .L b 3 Data Points
150 r v 5DataPaints
-200 ' — SR .
! : 1 1 Data Points
nm
2 4 B 8 9 Data Points
Spectral Period 0.00 pm Spectral Frequency 0.00 /um Custom
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BGEOTAFRETBEMAMEENSEEXENEEESER. 8—XBEMREPXKEBELERIU

HEAEeEREERET.

EERER/GTREMARSEENTED, AREEXMETRNSHNEE,
=

Configure Columns

—,

oK

Columns to Display

Pair

Cancel

Honzontal Dista...
Vertical Distance
Surface Distance
Anagle

Rmax

Rz

Rz Count

Rms

Ra [Freguency ...
Frequency Cutoff
Radius

Radius Sigma

'

S8

Horizontal Distance
Vertical Distance
Surface Distance
Angle

Rmax(Maximum Heigh
t)

Rz(Ten-
Point Mean Roughnes

s)

RMS(Standard Deviati

on)

E10.3.1 iIRELERE

x25. HEDTER
R
AR E R 7K P RE S .
MiEIRERNEEER.
MR B e E B E LT ENER,
PR R R E LB T K FENAE,
miEirESHENESRERRRASEE.

miEtiE AN RS RERRREEEZTFIIE,

R ZHIME.

AT BB E L ZENITERE.

EREAX, MEBEEEIRY
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Z (Zt' o Z.:we)z

RMS =0 =
N
Rz Count AFXitBRzNES /RN RERNERHE.

Ra(Mean Roughness)  HiiEHn (8] & H 4 19 48 53 B F 1B,

Frequency Cutoff(um) #IESHRIEAFFT LERNSEIRKBNE LMK, NEFFTE ENIFIRS
TRSERERNELRKE, EMaRZTENEEESR.

Radius HRESEEZARNSHNEYXRZ,
Radius Sigma F RSN HIRIRE.

Length MHEEELNKE.

Spectral Period FFTE LB Rx R A== (8] B &R

Spectral Frequency FFTE _ERnst N A= B0 ,

Spectral RMS Amplitu  FFTE LR35 M AIRMSIRIG(E .,
de

10.3.1 AR E IR IR IF

- REBRMER, I—RERTEER, EEEGEED OB,

- MR AR— A RTEENRERITE R, WikEng ENEEEURBNNFFTERERE TES,
- ARG RO RIERERR AR T UB AR .

© TEEAR S M i A0 4R {E B8 A A 52 AT DA A% 1 A 4% o

10.3.2 EREERIBANIRIE (BRAnG R E T TR R IR EERIEE)

B -RRE——IRERLEENT R, #HITHERELUGERRBES R BULLIEAE,
© REEE——EIRIEA T RE R USRILIEE, ERIEDSL /G AR ESURETEE,
- FREShiftRAEIERIE R IRER AR R IE R v UERAZEAE N P 00 #HIThEs: .

10.3.3 KFLRIEIRIRIF
- BRERMAR—ERMLE —FKFEn
- RTINS £ TR U EE G R L TRIEFIRL,

10.3.4 {ERABIERT
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HELEMFFTERNNERTAINEABE . ANERT DRERRZR, WEREFRZERNZRNEE
%, ERARERBEBFRNNERTNLE, EHEKEAREEEE RSIESEES:
RESHAZENEMEETR.

#*26. fFEITZ 5%

S ET:BUN

Color BENZiEdn. XF. BR. BIEUAKICSHE R

Filter BE Ak #ITProfileri3i
Type: i%£##ENone, Mean (EIAE) , MaximumzgEMinimum
Points: %4k, 8k (BAIAE) , 16kFE 32k

Minor Grid ERERER

Scale BITHEFP AT LM, 7 7 auto scale (B 1A 7 4 45 3 )
curve mean (FrRFEHE) HETEXCEAPIEEF

Line Style LML ERAZN, BlfEconnect (3F#E) . fill down (A TER) . K.
B. =/@. 7. EF3+EXEER

User Preference Restore: RENHREVIIRIZE
Save: REAFIRE, EMIRESLAMEINE

Copy Clipboard EHIELEE LR

Print B A EE SRS L RFTENN

Export BERE Abitmap. JPEGHE MRS RS H

Active Curve RTE HBI D ITHIE 2%

12 Jem (Step)

amorlEFRREMLEXE (
SEEOMEM, BREELEMREE, &*
XigARSELNSEDME.

o~ o

Br) BENEEZE, fINNEEREERZIRE. SN o
Mot RERN_EEE ERERRE LIRE, RYESEHEHEE

121 e oS5

1. EREEOAMBN G EOPRERDFEFERITIT,

2. ERBEPEFEANalysis > StepHAETLARBELFIEEMOTENR, HEANEMOHTRE.

3. PMAERFAEBREIIAN_HBEGNSELE, BEMERG LEELEREE, NSELEFNZE
TIEERANTFISED MW,
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4. FRAEShifti H IR E AR (E AR 8% 2 AT DMERE A2 E AR A R 0 D T ek

5. B TANSERR, AIBAMMERE (—X4e, —XEe) EETBE, AREXHITaH.
BEMBEYHGRERREROAER DAL BN, TR WERAL S — MR, —NiEnRELNSE
BEIA—TEaH. BRREFNGEEXS—Takl.

6. AT EMBEMNBETEXTE, AASHEEREOFERHEMENSEE.

[ TQle|o| 127.5 nm

Rotating Box

|
o Cursor Pair 1 - Cursor Pair 2 - 47.4 pm
Marker 0 and Marker 2 and
Marker 1 Marker 3 op i
A 7
15 \
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[-~U 5 1 1u| 15| I2u - \\?u . - |
LAY

Measure Level Restore ) o
| l ( Height profile is tilted -
B Grid Markers L click Level button to fix
barker 0 7.42 pm
Marker 1 10.9 pm
Marker 2 15.7 pm
Marker 3 18.3 pm
B Results
L Vertical Distance 0,00 nm

E12.1.1 RAIFHEM o HED

7. MIRSELZERERE, WA FEREERSEENERNEGM L, RELevel (AIF) 2H, B&H
RWRIZE KT,

¢ UlQle| el 1275 m
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| |
0.0 Height 47 4 pm
Cursor pairs placed on
regions of same heights 232 4 nm
/s
Lol | | L7
i o
0 : : ! :
I | | I
=30 i ] : i
100 ! ' : '
[Level mode active} ! ! !
- =T 1 1 |
N 10 15 20 25 30 35  pm
Measure I \‘Lwd I Restore I
B Grid Markers
harker 0 6.13 pm
tarker 1 12.4 pm
Marker 2 21.4 pm
L Marker 3 27.5 pm
B Results
L vertical Distance 0.00 nm

E12.1.2 A FENamofEn

8. miiMeasure, HEM ML, EERTEREEREMBNSEE.

(& ©1Qle]

ol

127.5 nm
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!
47.4 pm

0.0 Height
-232.4 nm

L1l | I I
% i A |

0 : ] & :

| 1 |

= : o :

w1

| !

| |

5

[Measure mode active '

7 £5 1 20 25 30 35 pm
Haasma( Level Restore
B Grid Markers
Marker 0 6.34 pm
Marker 1 12.6 _ _ _
Marker 2 15.2 Indicates vertical distance
L Marker 3 19.2 ym Detween the two steps
2
B Results y.
L vertical Distance -245 nm
E12, 1.3 eMolEE0O
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S othe<SHERSH

S8 2B

Measure ERtiEEaMBENSEE

Level AFalh, E8—TaehNiNRER—SEL
Restore BUOBRI A ERER

Step Results

Vertical Distance EEBMENSEZ

13 “V L9 (Tip Qualification)

HROMIMERMEENRIEFMPEETH R, FIFHHRIRES. ZMEESMTED, HR
SN TR D,

13.1 §H22

HRMEMFB—1TREE2NAEERNERGEME RN, EEUET, F5RE LA XIEE S8
KU DT, REBRALHBHAN=HER, ESTIEL, %Aﬁmﬂ’ﬁiﬁﬁﬁ%&ﬁ%ﬁ% AT HR/NIE R
BIAREE (EANAFMBEBR LRERELEH AR EKELE) , ITMIBEBEBAE—TXFRIE, REAHEH—

P BERIIHA,
P
HADFRMEHAGENERRRERTRTAA, RONETUBREHREHRER, HAHA

AR S M E L RAVATEE 1S, {%iIEt’tHM%/EE’\JﬁumU!IJﬁEO

13.2 TR

HRGRETERNERS IMAEREN, FEHITHARDN, LERITED HEHREBNLIEH
BESIEN (X, BMEZHY, BAMRMHRSENZEZSHER)  EE—IRANE RN T 2 PR EBR
BIEFEEEE,
HENCES

AFMBUG IR TR B9 TR . HHRBRRERB T LR RE TH 2 N0NERE, MzEIIFE
RO INB A iZ B IAFERE R . B0, FERVE RTTIEN ERORGIEHT K.
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Actual surface

Rendered image of surface

E13.2.1 R B
BT, REFEMNEREAFMBGTBETHNHARGMER., Fitb, REN—LEISE, GIUEREENRT

EREAFMB R R T RTR . BRBUNHRAMFIHNAFMERZRMEBANEERENEARNKRE
A
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Scanning Resulting Image

Sharp tip Accurate
/\}\/\/\/\ /W\/\/\

Dull tip Distorted

— /VVVW\

E13.2.2 HREMEENEIN

13.2.1 $HR DRI m Ak Hi1E

HRGEERINRHFREEBEHLAZRTNEITR, ANHREREZNAEGTNERRENE
WIFER, AR EERAMKBTHFERNRREE. REERTRIEFMAZEREMHRAR
Rio, XF7TEERGHRANEHRIFE.

Dull tip on a sharp characterizer spike Resulting tip estimate

E13.2.1.1 IR RIEHFm
FRENRERIGE:
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Sharp tip on dull, rounded characterizer features Resulting tip estimate
E13.2.1.2 F81F mA SRR

SR RAORTEMUE, SRNHREESI FRFRNRTERNES.

\7\ y/
Actual tip shape

Normal tip on normal features Resulting tip estimate
m13.2.1.3 RitSHTROGS (B)

BHARARMERBTHER, #HREEMNHROMIMERARENTRENRETRENDNER, B
4, ?’f ENEEREL, TR MRERHEERFNTRARIRERNGEE, BERHTERES
RE A TRHIRY,

13.2.2 fHRBR=EFHE

RIBEREMIENESE, HROMINEERAH RAEH=MIRE: ¥, 2/, M,
%, RRHREEHBEN, SRANEGDATE.
i, RTHREETHT, FEER, BZrRRNEGNATA,
Bk, RAFEUZIBRT, MIANKSENEGRUATRT,
HEG O HEN, FHROMINEEL B ORESERIRAETH R,

13.2.3 RIEH#m

—/\IE*EE’J%‘I‘"""fﬁﬁﬁﬁnnf—lﬁ%ﬁ PUHIERERFTNEN, HERREET —ITRIEER, RN
S (A fEhttp://www.brukerafmprobes.com FEEF|) , EXERZRK, IFEESHERRMTEHRK

=2
700 o
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13.3 #HH RS ITIRFRE
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25.00 o
40,109 Hi
S0L00 nm
025
1M

Lo 1 1D

1ha

Lewi 2ETD

1ha

B Ryl

ETh i
[0 1, Adsct Ratia
Hagtitar of Paaks InETD 1
Estimated End Radhus 1

= ETh 2
ETD 2, Aspaci Rabi
tagmber of Peaks ImETD 2
Cotlmatad Led Radis

= Tip State

.12 nin
a4

1

1037 nm
12.12nm
AT

!

i 1dim
[eilS

E13.3.1 #t R o E

EEREZRARDITHRNENERTRE, A LAMCHTIPNEGRERERDAH RERHEE., HR&
BEVE, #tREENETELTRSELNHRBE/LGRYT, MESSHR.

89



E13.3.2 HAHEMGEE

HAREERELALANSE FHHRBE/ART (HIHRiENLevel 1 ETDMLevel 2 ETD)
s FLevel 1, EENBEE R REERC. 4 FES, Level 1HEMKAMLREITE, TLevel 2
BEMARERE (RAREALEERAEY) .
BER, HAEEALESIRETNHRNVEART: GRHAER (ETD) MSEL (AR) . A
BHAERENHSHABRESNENER, WES6HR.
Tip Cross Section

Equal Area

=P

[E13.3.3 ETD##
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MAREX NBHANARDNERKESHANGRKEZLE, MES7MR.

Tip Cross Section

max

\' max
max

E13.3.4 BRELLiE

13.3.1 #H AR D ITIRSRIZ S

FROWMBEBIRIEETD, ARTIREMHELLHRNRE . REPFER D ZI0H KR SHBTAETDE
&:
97/ EBMETDHE—MRETD/NFXMNME, HRREANEF . XTBREEETDEKRE O R UEKERIC,
B/ IFETDEE—MRETD/NFXME, BAXTHF/ERETDEHME, HRRSHER., XTHEEETD
E& & O LI B Ric.

T‘ﬂﬁ/\Level_FﬁT\HE’]ETDI‘WE NFAR, EHFHAE L TRRERAME RS, XL ERRA
HREBEREZEZANRKRN, BEXMERRIRE TEGNEBRR, GINEGR ENEELREERNIES S
o ARBIMETRNIZKIEE,

EZRICENHESEFARGENR LEHTZRMEG, RERENHNNNETDRAME, MME
EF*?T/?E%ETDI‘:WE REIEMF/ERETDHEBEREANEMN—LENHE. BNEEEIRE —TETD&HR/
B, INMERAHARDTAREF—LERE/)WETDE., XESEEBERETAREERNIZZIE, £4
ﬁyﬁﬁlﬁ%/ﬂ'l: ETDR/MER AT E N EEN NS EE.

F B/NTETDR/MEFRE R R, HRNRSSMWIEARTE,

ERRNABHASHREMTEAELHEARE, A, SESEfEEIERNSENRE, &
MR GEENETDE™ERAH LIS NME.

13.4 RO E

1. R RIEER. IBRERSIEBNERISE, FTEREESBANIEAETE. FRMERIEMHMARSH
mAEt, FECEREN1S yumER, BRLEMIRERN2,

2. NN EOFIRPHITAEHEER.

3. TR B GIEFAnalysis >Tip Qualificationg £ T AR B2 iR Ao EMR, HARE.

4. 7 Tip Image Size A SBIFTARHNRST (FRTRHRDTSE) .
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5. 7£LPF for Max SelectfiZF 2 DX E G HTREIRRLIENEE S EN R/ EITHRERE ., EHTHR
8, BENERAREERLEUREZEGPINM/NES ., ANIRE A LES AT Sigma Mult
for Spike Rejection¥1Sigma Mult for Discontinuity Rejection,

6. &LPF for Max SelectiZINo, MIfELow Pass Filter Iterations A3 E& 1T I8 K L AR,
MU EGHTAEFERIRS, MEHREESREBRKENEGHEITON,

7. 7£Cross SectionF N2 IS,

8. RifiEstimate Tip#{TH REE.,

9. mirQualify TipH#HITH RO,

10. WRAEREORFEHRIRE,

1. MRFEIRGHRFR, MWRESave TipREFHAREEGX S, TABGXGEHITEESN, &
HFRALDEHREALZ, WESAIMEORERAKEMUENHREZER. BERESZHEINTD.

13.5 #HR DR HE

#28. HHRDITIRE

g ik
Estimate Tip HITHAREREY, SIANKREREHROMAENALA, A LABGS

FENERRIERARETHRENEGISE.

Qualify Tip =
- RifE, EERTEUHREESHEO TS, WEEMHITHRGLE,
- RitfE, AERAEPERRTEE,

BT

Save Tip REFFRER NEG X, ATLAFANanoscope AnalysisER{43TF .

&29. HREBERSL

pa | S fii iR
Tip Estimation Tip Image Size BEALATREEEGXHFNKRD., ITEEEN

HREZRANZEBIXMME, Fi,

Tip Image Size#120 nm, N5 ZI I E & ST4 A /)
79120 nm x 120 nm , BEIWETDERNEG D ¥

ENRNFEE, ESARTHETHRER.

Tip Image Sizeth R AREH ARRIEFE RIS E

FEXARBITHREENS REABXEHNHEATE

El, a0, Tip Image Size#y120 nm, NIE&Hi%
EEREE120 nmiIXE#EAREFITHREE.
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LPF for Max Select

Low Pass Filter Iterations

Sigma Mult for Spike Reje
cti-on

Sigma Mult for Discontinui

ty Rejection

Cross Section
1

Height 1 from Apex

Min ETD1 Size

Lt, Tip Image Sizefi K, HZHNEGEERMIEH
RH#THREE, R RAENRERBE. &
WEMUTRMEEME, Tip Image SizeRiZil/)\id
9%

1) Tip Image Size M ZBid IR 5 ¥ MmizH S48
ETD, 3 Tip Image SizeMERETDL R K #1T#!
W, — NIFRMRENHARERESERIFIREZ
.

2) ERTHRER, FHREPRHIMNERER, N
HRADBEIEBLN/NFTip Image SizefI—3, X#¥
BERBRIEASWBMFAITON, SHEIRE

RERSEHRGEERITER ZBNAITRBIRIKER
fF. ZRERBIRERZNERHAT, FAAEAT
RANHRITE,

BT R BRI X B GOR 1T B IS BRI LAY
BRAEGENIRZFEMRKENHRE, ERE LS

ZR(,y), TEZRNZESAE/\TRZEFE
ZEAX, y). ZETEZEMBA(KX, y)EIFHIEPIA
RinERE o, BHuMo EXRIES D MARHALT

MERFIENER. BE

Sigma Mult for Spike RejectionAM, MIA(x,y)
By + M o NEEREHRLEPHIERBERIR
FER.

% Sigma Mult for Spike Rejectionix NORS, 1%

ERINERRAT

5Sigma Mult for Spike RejectionZ ), AR
HEGHNOME., XTF8-5y, tT8EL&RZE
LT ETFIESHEPRMEFLZENETIEZE
Oy, Z2EITEEEEMRBLIyNuHlo, ®E
Sigma Mult for Spike RejectionAM, NJdy#E1T
U+ M o I R E S 1E B EB R E XbR,
HEEPUIEEITL.

HARASEMTIESELH#ITEE DN, 233N
FCross Section 1#1Cross Section 2, #IED T
A Bl A8 F4R2,

HE1RHRNER,
#E1 L A{FETDRR/ME
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Cross Section
2

Good/Worn ETD1 Threshol
d

Worn/Bad ETD1 Threshold

Min y/x Aspect Ratio1

Max y/x Aspect Ratiol

Height 2 from Apex
Min ETD2 Size

Good/Worn ETD2 Thresho
Id

Worn/Bad ETD2 Threshold

Min y/x Aspect Ratio?2

Max y/x Aspect Ratio2

HE EFEH RS HIFHIRARETD

HE EAEHRRSHEBRBRAETD

HETD1/NFWorn/Bad ETD1 Thresholdff, ®#&
SZHARIR/ME, BNEHRIRSH AT

HETD1/AFWorn/Bad ETD1 Thresholdff, wJ#&
FHARIRAKIE, SNWEHRIRSH TR

EE 22 AR R
B HE2 L P{EETDRIR/IVE
HE2 EHEH RIS HFNEAETD

HHEH2 EAEHRRSHEBRNRAETD
YHETD2/VFWorn/Bad ETD2 Thresholdft, BJiE
SHAR2&R/IVE, BN RIRSH AR
YETD2/VFWorn/Bad ETD2 Thresholdft, BJiE
SHAR2ERKE, BN RIRSHATER

&30, HARNREER

HRIRE &R
1. Suspect FRRSEDTILMET FTREmIC & :

- Bl{& A #BidSigma Mult for Discontinuity AT EIZ .

— 1B R E TMin ARFIMax ARBISERE .

- ETD18,ETD2/\F 7 Min ETD18Min ETD2,
2. Good M INETD/VFGood/Worn ETD Threshold
3. Bad Z/0E—1ETD#3i¥ T Worn/Bad ETD Threshold
4. Worn ZE/DMEHE—ETDEE 7 Good/WornflWorn/Bad ETD Threshold ¥ [8]

14 Q =E (Width)

7 EAFMIJ:'-F%‘?IEE’LU
E. BESHMZEIFRE

BZMAEANNRE, SINMANBEES TR ARESENFIENED R
TENZPHRELEEHEURERENEE (FlUER LAZME1E) . RER
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ENHILERSEGLIENSE.

14.1 BEDITIEIL

BESWABZIESHTNEE (BRAGZANZES R, #HTHEEELIESER B ZE
) BERIRITHZ MFEXENSEXNLL, #mMHETHA—NREERITITE.
PWREEFE—T_HEG. REXHFBRURER:E, THBEMERG LELHTEREESTOWN
RAFES5ZRESAEEE, B8MEBRESZESTHNEFENUERS @R EGHNINE S

LS

HBE

BE
X, RE
xR

14.2 BEZHT R

1. ENREORLBGE O TEGNEERARIT.
2. EXRBEEP S EHAnalysis>WidthSiE TEF PR ERESTHERITF#HAN
3. BEDMAEMTAR:
File Workspace Analysis Filters Commands Options History Help
2D Image - T

i 3D Image Ql ﬂ'“’ \’- ‘} ; .,;' IL'E,)
Depth
PsD
Roughress )
. secton | Width Analysis |

Step a '
Y Tip Qualification

i

S E DT RE.

\

Vs
S~

h28.4 nm

Box Cursor Defining
Area to be Analyzed
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Il I B N = = =
! 1
00 Height 90.0 pm
-303.9 nm
B Grid Markers |ﬁ
Threshold Depth 98.2 nm ‘=
97.5 nm
Highest Peak 1.6 nm
B Inputs )
Lp,:m,,,m r.,1.,m(Threshuld Marker‘]m 2
§
z Depth Hisfogram ip-f
4 :
3
2z
% i
a0 100 150 200 250 300 3a0 Am
Xlocaton | Ylocation | XMean | XSigma | YMean | YSigma | Aea | Thiest A

| M279(m639.. 1B3.. 138.. 602. 3.70.. 256.. 0.00(
0.000 {pm’ 0.00... 0.00... 0.00... 0.00... 0.00.. 0.00... 0.00(
0.000 (um' 0.00... 0.00... 0.00.. 0.00.. 0.00.. 0.00.. 0.00(

0 fowea' O N i LA Q] LT non N Min ﬂl'_\t"l!'i'

< m >

WIDTH ANALYSIS GUIDELIMNES:

(1] Right click, select "Box" mode and drag the cursor to identify area of interest
(2] Adjust parameters and threshold marker to obtain colored features and largest
feature result

[3)Right click outside the bow, select "Feature” mode and click on individual
features to obtain matching results

E14.2.1 BEDHARE

4. ARMARER LEEHEES TR, ELEE, RKIAETEEDIT.
5. TEMinimum Peak to PeakH I FEXAVREIEZE,
6. TAREHFE LIEHESERTAREERE, RBSFTEIFOD, STHERFITEENFEHRE —EE
(EJW\'"'E'g ) B=.
EE Z4H#AFMER L, EFIAEENREER, T8 EEP ST Select FeatureiRiF#H 175 ERITHIF
1E,
8. AFEFHEERNEERXYE, KPEZXETHREE, HEERUTERBELERREPRER.
9. ERATHERRE, RECopy TextERIREBIEES MR, RAETUEMEIREXHEFF,

14.3 BEDHSH
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BEIMABRESREETLENBASE, SRESTEMU.

=31 RESH
S8 i B
Feature Direction EARF DTSR O (above) EZMPBE (below) .
Threshold Plane FOWBIUENSEBE, RIEFeature Direction, BF (above) HEMR/TF

(below) ZEEMNBERBIERIERFOITIFE.
Number of Histogra SR EBEFAELHIESRKE.

m Bins D AR ERREZ.
Reference H1EFE (Threshold Plane) MZZEFH, ARFRAERLNHREAXE (EIE

B EREORIEXE) H&RIME (BIRSESE) .

Histogram Filter Cu EF& BN THIEEREREPEERE AT T BLE,
toff

Minimum Peak to P BREGSESHWEENE_TEZEEENR/NME, WE_TEERFTEXT
F%*T/EE’]/AHIJI“

Distance from Peak 3%#%Threshold PlanetB¥fReferencefIEE v EItE LA N ENSEBT R
Type BReesEENEDLE,

Distance from Peak Threshold PlametBX F & EHReferencelIBEZ =,

eak Distance

HEBLEE=1"EEFrENKETR, DINNFHRSIFME (Lowest Peak, ML) . &AL
(Highest Peak, &) FMEFEESE (Threshold Plane, & &) .
REDINERBE:

+&32. ZERBH,

S8 ik

X location EEFEEXA B ENUE

Y location EEREEY HE LRI E

X mean EEENTHRE (XFAmE)
X sigma EERFIEREE BN ERE
Y mean ERENFEHIRE (Y3@)
Y Sigma EF I REENTERE
Area EFFERER
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Threshold to Local

Minimum

Threshold to Local

Maximum

7 E X i S R R AR XS T S {E T E AV EE B

HE X i &S R X T E{E T E A E R

15 B3 #3E (Electrochemical Data)
BASMIESHEONTERR, S8 -4EE. = EL2EEN— 1 2HRE,

B Voltam

= Veltam Function
| Range

I Velt Minlmum
= Volt Maximym
- Ramg Rate

= Samplo Fate

B Temporal

= Temparal Function
- | Range

I Volt Range

= Tima Slart

= Time End

i

= |

= Time

Current
10000 A
.00 ¥
1,00¥
10,0 v 3
500) Mz

Current
10000 A
100V
0003
s
00075V
000228 A
22

- 4%

o
Call Poteniisl { V)

Coll Potentsal [ V)

Tirna [ 1)

w

§
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il [k
.

E15.1 B2 EO

Hehg FARNRZHE, TRRSTMEMItip vs EtipBhs, sl vs EMZ. THANED
R4 R TEE (BAPEEENESTMEEEp) AR (BASERINSTMERItip) 36 E A%
7,

B 435 8] R A9 A 0 18] R — B 5 AFMBE STMEMR SRR [B [E 470 RZ, B3R
1. E 7R EIE S E EFR 1962254, FILRER ESREEEZN, FIMRMEERC2 HzR, SKAEENN
1004 s,

2. HBUBKRENEN, RERE62254 M RIESSRICRE, AN ERNTESSEILKE.
3. W E MR S SEHRERMTime StartilTime EndS 5%,

15.1 4%

ERE AT ARMARERYE —REKEHITER, BFERE, ZKSREME=TELEN
WEBTREFR, ALHLE LNICSTCEER/RNBEMNERE. HEE LENIREELIERRESPMEIKRSE
—FENNE R, BoAdBELER, SPMEG ESUEEIRICI WA B FEIEL . BN, BJESPM
Bl LIERX LR, NBEAFELSSERERZEMELNEIE,

IR, SPMERENEAESD TREC2204NMBAZMIERAMFEENE, FELREE ETER
AR BIERSSPMER LRI N X R,

RIECUIRERLZ LI MARBEERE, MARRETAE LANKARENDERIRE.

15.2 BLZEZEH R m
L EI L S H 0 FEA R
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B ‘oltam

— Yoltam Function Current
— | Range 10000 pA
— Yolt Minimum -1.00 W
— Volt Maximum 1.00 W
— Ramp Rate 10.0 mVi/s
— Sample Rate 500 Hz

B Temporal
— Temporal Function Current
— | Range 10000 pA
— ‘Yolt Range 2.00 W
— Time Start 0.00 s
— Time End 273 s
— E 0.0375 V
— | 0.00228 A
— Time 212 s

E15.2.1 B ZE&ZHAE

33, FHRESH

o4 S iR

Voltam Voltam Function iZETEATEIGMNALIRER:
- ChargeH i
- Chrg DensHE % E
- CurrentBii

- Cur DensH# i ZBE

- Log CurBB 3 #{&

- Lg Cur DensERZEEXNHE

- Tip Current STM$T2RH R

HHELIR N Tip Currenthy, AR NSTMEEEtp, HER
RiEAL IR N B ZBIEE,

| Range YA FR BRI T SE E

Volt Minimum 1R ER/VE

Volt Maximum AR AE

Ramp Rate HITALHE RENBETHAIER
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Temporal

Sample Rate

Tip Reference

Ramp Electrode

Temporal Functi
on

| Range

E Range
Time Start
Time End
E

Etip

Ebias

Time

AL H LRI RIFR

NFSTM, FBEHTRZMIRE, 2RIFSTME REBEEEtpE
=i RIREEbiasA~ T

EREITRLMIAN X ENEERN TERIRBEERZSTME
RE[EEtip

BT B R A AT

- ChargeHfa
- Chrg DensHB & E
- Current®B i

- Cur DensHRBRE

- Log CurB i #ME

- Lg Cur DensERZEXE
- Tip Current STMEt2RER

A 35 o FE A E A AL A ST

A i3 ] R B R B\ AT SE

Y 30 [ o B/ VB [B) R

F 125 ] o = AR )R

B 320 B FR AR XS R b B T BB AR BB R 1B

XXISTM, B E FEARXS N AASTME SRAE X TS L B ARAVE
E&
XXISTM, B E FHEARX N AASTME RABX T R B EE
A 330 B AR AR X Tz 2 B BRI B

B 330 B AR AR XS Tz 20 B9 RS (8] /R
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LI <

1 AL IRINEE

SRIEINEEN RIAEURE AT, HMEMERTMAE., AP T AENanoscope Analysis 5 A fll 49
History X i Ffi B NGRS R, AERRERIZANE-—SLELER; WU EREEM, REE—
&, GENEFTUR/RERBEPOBNGED, HEETIARBERR[EANMNERHARE.,

b IEASINAE SN Rl

«& Clean Image
B Crop and Split
& Erase

4 Flatten

‘{n Gaussian

L?| Image Math
ﬂl;, Lowpass

ﬁil', Median

9% Plane Fit

& Rotate

B spectrum 20
E1.1 QIR T BRI 4

e |

2 L EiBEE

EGEFENERARNEBEENNWEGHATFEFBLEN., MANMAEDT S B Spike cut off Al
Streak cut off 3 BIE X T 3 Bl & L AR AN 81 ,h,}iﬂqiﬁiﬁmﬁo BHBIETE A RETCE
BRI PHERE, WTEFR.

User-specified
cut off values

Affected data Affected data
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2.1 BRBIELE

E2.1 & LLEIRE

1. NS E ORI RS AEE XX,

2. REEBEEFRRFilter > Clean ImageTE T EXEEFPHNEBGFEREN, #ARMA.

File Workspace Analysis Filters Commands Options History Help

& e e ) d Y 2

v Box

Copy Clipboard
Tooltip Level
Export

Clean Image Options Menu

»
»

0.0

Height
[Input ParametersJ

= N
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A\
B Inputs \
Remove Spikes Off
Remove Streaks Off
Splke Cutoff. 3.00
L Streak Cutd Execute Button ] 3.00
< W 4 | £3
Execute +

E2.1.1 BGBERE

3. EREHFMN _HEGABRMETBREFTENXSE.

4. EinputiZ RIS ER,

5. S fExecutelITEIGEIE

6. ERNHELIE, ‘JLM‘HlstoryEPIEIEIJ;EUEE’JI@ 5 S HUNdodF T HUE .,

2.2 BBEESE
xr2.2 BBBESH
S TP

Remove Spikes wE:
On, #i&Spike cut off 2, AIRBFREGR _ LAIRFDGEE

- Off, FHEATRAOENERR

Remove Streaks ®RE:
- On, BUEStreak cut offZ %, ARIREG LHET
- Off, AHITHRFIBIR

Spike Cutoff FIRBIRARROEMMBIIREEIEE, ZERENZEMERENFR. &8
B, FAFBLEETCEBME/ N, AJE0EN0ZEERE.
Streak Cutoff FRBIRFHEAANIRKELLTEE, ZERENEMERENGEER. ZEEM

R, P BLEEEBHME/, AIEORI0ZEER,

3 E_%k'“*ﬂﬁ%ﬂ

09 BThEE R MR EREHG R — BB D AT oM. NIRIEMBEHAEGE D WK, BIWNRIEEGED
$IE:_F512X5120

3.1 58
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1. AR EOREPFO A REITIT.

2. B EEANFilter > Crop & Splits] T AR B2 R iE M 5 EIE T,

3. HEMOEFREAT,

rVIEVEE

1.0 rmn

Bounding Box

0.0 1: Deflection

B Inputs
I: Crop W5 Compatible
Save Channels Separately
L Save Subset File
B Include Channels

Create File{s) |

Mo
No

Yes

|EI Results
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Mumber of X Points 484
Number of ¥ Lines 352
Aspect Ratio 1.37
Scan Size 0.945 pm
L Error Mo Error

E3.1.1 BN 2 EIFRE

4. EEG BB EBIERER DB kI,
5. B Create File(s)5Em# 5.
6. EHENEOTREME T XN X ERBIMNFREFERREZ.,

3.2 #EMoHFRE

S8

Crop V5 Compatible

Method

V5 Number of Samp
les

Save Channels Sepa

rately

Save Subset Files

Include Channels
Number of X Points
Number of X Points
Aspect Ratio

Scan Size

Error

R3.2 HEMDEISE
iR
BREHIENXE ST FES Version 55, IRBANYesl, £HVEEIT MR

X (DHERREEZ128 x 128, 256 x 2563512 x 512) ; & B ANoM,
AAEREED PRI,

ZiCrop V5 Compatibleig N Yeshf, HIMKSE, AR EEEREE, BRE
Alinterpolately, ABIREEFTHEXHFAERK; KB NReplicateld, =&
TR IS BB s SR AR R BT |/ 1

REVSRBXMHNO MR, n[I2EBEN128 x 128, 256 x 2568512 x 512

1x§j]YeSE__f BT EERBEREFR—TXHE; RENNOH, MERESHIR
FR— B,

EBE X, {BSave Channels Separatelyf1Save Subset FilesihZnBg — 1%
HYes,

RERTFHOXHREEEZZEE,
MEGHPXEE ENRE
HEMG X E LAY =2
MEGRINEER

MRFERGEE
FIREHINAOIREE A -

- No Error
- Invalid Aspect Ratio, FEMAMNE S S HELEBIE T256: 1
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- File Write, iR
- Unknow, FREIEIR

4 i’P-?!I!?

BRINEERT MNEFREEGR, TMBREZIER—FRELE—HFXE, EPRUT:
1. ENREOFEREGD T XEREITT,
2. R B=RNFilter > Erasesi TAFR=FRH B 2 2B,
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v Area
Horizontal Line

Copy Clipboard
Tooltip Level
Export

528.4 nm

0.0

Height

|
90.0 pm

-303.9 nm

Execute |

E4.1 R E

. HER LRTEMARITAAR TARE, BRINEMIEFEER—FEFHEL (Horitontal Line) &

—iRXiE (Area) .

4. SEERE/LFARLN, ARTRERERED, fRE—XMaEl—FEmnES; SZERFR-—REX

Y, FARMRMERERIZRRNE D,
5. BEdExecuteSe IR,
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Erase with Area Box drawn

528 4 nm

oo Heaght
Execute Button

]
A0

-3003.9 rém

Evecule

El4.2 EHEEFR
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|/ Erase

['5:) _JB_JJ_. 528 4 nen

Erase after Execute
Button clicked

|
0o Hesight 0.0 prm

139 nem

E4.3 LRk

6. EEEMERBEAERFERTNTAGRTRRES, ASDeleteMRIEIRER; AEClear Al
BFE RIS,
7. ERHEEBER, TTSEUNORIE BB BIE,

5 cﬁhﬂz

RFHREERBRELASIENSMBRISE, SRRE. RNZSHE, IEREHME, cA%LAHR
BEAREBEENBGRERRETR/N_RESMAMUESEINEL, ANBRELINAT. ERGIFE (FIAR
Eoth. AEESHHNEESNE) #ITRTRESFEEERN, LHEEGHEMR. SHEESMRE

xz
Ho
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. '» 3D Image

3D Image View before Flatten

E5.1 8= S MBI
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. '» 3D Image

3D Image View after Flatten

E5.2 AT 4R FRE &

5.1 fIFLREE

RIS A0 IB 0] DUE BR EG P AR SMIR S H 4 EEGHLE ., SERAMEBEERNEMEEUETFEEO
M (ORM#R1E) , AUEMER (1BY) HEREEGZH (2/) MEH SMENLE) . BRERSR/NTF
EZMABERFANSHAHMNMRELIMAIFE., BN, FTEMstopband (ZEE LEERTZEDXEAS
5848) BEEEGLNELEERIFMEBHITNE. ZIMALEHR, OMFAANz = a5 1Nz =a +
bx; 2z = a + bx + cx2; 3Nz =z =a + bx + cx2 + dx3; 4, 5, BMMKLLAEHE.,

5.2 RITFABLIE
B e S AmE o IR SR, PR FABHITER, ESEBWT:
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T ENREORITARLEOEG M., AIWTE, BFEEEEZZRLEARNTT, MERYSRLE

bl A
BEH.
. Top View of Image to FIattenJ ' Surface Plot of Image Showing BowJ
\ ‘If / \ "‘Il
'
g

E5.2.1 EEIIZHBERIIEAFMEIE, KiF
2. AEEEBEEBMFilters > Flatteng & TAX B PRI FEMREANAIFLABRE.,

3. (G HLF B £E 9 OB LATS BR 13 e FE Z 75 [ RU S 1L
4. RiiExecute# THRIFALIE, LEFRIEIKNE.
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| Top View of Flattened ImageJ

\

Surface Plot View of
Flattened Image

\

58.837

E5.2.2 BEIMBFIGEGAFMER, HIFE

5. ALAEE TN RN TABELLR, REUNdoEIT SR IER £ X & RTUEE E—HRIE,

5.3 M FAEFE
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5.3 UFAEFREBMASE

S ETBUN
Flatten Order RN_FEZMA USRI IR, "EFEMOMEIGH

Flatten Z Thresholdi EXRA&/NZFEZIMRAMENERS

ng Direction - Use Z>=: FASTEHETENTHESENGEZER
- Use Z<: FRBTENTHESENGER
- No Thresholding: {FAMBEGBESR

Find Threshold for EEHERERTENEGLERELPABEARIMER
Mark Excluded Data YFiE#HEZENGRIINICHE
Number Histogram SERAFESRNESbInBIEE

Bins
Threshold Height HESEE (EXAENTFRER/MNSE)
Use Histogram EERRETSERFEALERARHESE

6 iﬁ%ﬂms&

B ETER R B G SR N S R T RENE S ENSHRRAE, SHRKGETUR
BRYFEMNREMATZWXAE, FERIRIALEXFOmAZMYHE, 5 ZHEEINEREREMNNIN

6.1 {REIE K

BRI T BGPoEXMR YA RNSHES, ENEGLENEREATNERIEM
LALIE, BN F a0 T EPEE X EA &,
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o - g

E |
. l{'
)

A. Original Image.

E16.1.1 36X75 @AY S AFME &

BY R EERERKEEE, XM ENSEMRE (WD) WER

| y
' A

B. Fliter axlz = Y.

E6.1.2 B YHH TR E IR IR E

TMEEXH RBTEREIRKEEE, SAMEMEER,
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2762-110

< >

C. Fliter axlz = X.

[E16.1.3 Ja X4 AT &R AL I8

6.2 I_.ILI}::EI&

mLF&LE%B?TI1%7‘1‘%F‘TJZ*MF]LE’]1EEyﬂmEl, B 'ERES (BIF1E) BRER, ERFE
MBEGLEFRE T BGXEPISENEE., SEIRKGEREAREHEG LSRN,
— 1l F B EE B AIHIERE X, EAFMI1%9D"FFHH‘

E6.2.1 RS

SN EAITIEX A MNEERKLER, XEEEXRENFERSR LR,
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E6.2.2 HTXA RSB IR KL E

SN EAITIAY FRNSBEIERAIER, YA REXFRERIENS S HE,

E6.2.3 Y5 @#HITHEIRIKLIE

8 E RN AN B M 2R T BE X SR,

118



[E6.2.4 mihLLIERY A

6.3 SEIZRAEE

SHETRIRA A T1 x NBERE (NHEFilter SizeSHENX) , HEBTHSHIREEX, Kz 4B

ERTEGNERERER LASTIIEIRAE,
~II'|||l I‘l||||l
w =0

E6.3.1 SHTIEK

BT TS EZREN

f:‘z ! e_%(‘_i)z

oV2n
HefoHFilter SizeRE, FMLKEY, HBRELBARTN
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SRIRRAIRTA
N
2
H
4y =4~ Z @.f;
N
7

6.4 SHIERCE

Filter SizeZ ¥ XN TS RBTNoE, KBEEESEFSEHME EUAROEARTTRA68%HEE.,
KHJFilter SizeEX WS HETH&#HT ., BIEKAIER, EoERIFEIRS SEFZE P OREIE S MmN
RINEEENFIRE; MESBEIEETR, KFilter SizelllSHIGZEHMR.,

— 1

Larger Filter size
E6.4.1 AHIERSEE

H/\BUFilter SizeEE XS HTH LR, (EBRBIBKNMRALS; MeERKBRER.

| |
-0 U +0

Smaller Filter size

E6.4.2 /\AVIEIKSCE
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6.5 SHETERTIE

1. N R E O R REFTFRGENE R,
2. EXRBEREPREFilter > GaussianE R/RT TAXBERNS IR KERHANTRE,
' Gaussian

IE | | | 1.6 nm

|
0.0 1: Height 500.0 nm
0.8 nm

B Inputs

Filter Size 2.93 nm

Filter Axis Horizontal

Cutoff Units Distance

Filter Type Lowpass

L #pixels 3
£ >
E xecute

E6.5.1 SEEKEARE

3. REWMASE,
4. RiEExecuteT S ETIER .
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5. RirUndoBEItRel & AR EH LR BPAIBIRE E—ER#R .

6.6 SHTRKS
76.6 BETEKS
S8 ik
Filter Size SETER XN oE, HRERE TEEMRIENREASLN,
HR/MENSTMERR, RANENEHETEN—F.

Filter Axis - Horizontal, XE{&XH A @ T—HSHIER
- Vertical, NE&YHH @IHIT—HSEIER

Cutoff Units IR RIAF R, BJiEEF
- BB
- T[ESRER
- B8]
Filter Type RIFBEY RS EIERK
#tpixels Filter SizefMHENBERHE . ER/NMVERNITHBERR, RAENAETEEN
—¥,

7 H“E%E%
BGZEDERBEGPNE—TMEERIIES 5 — 1 131ECEE R /2018 B 80 B& 18 N RO 2B 1# 17

ESRFEENZE. F12, BEBEAZEN THERERERRNE THERATEREAIFEETH. E23R
T EGRENRE, B1RE2MEEINER,
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B7.1 B&IREEA

7.1 BB 8T E

1. N EOFREIT ARG ENEIE.
2. EXBI=R L EFilter > Image MatheilZE R F TEAXBEPNEGZEEBINEANREA. RYOBANE
BRNERA, WHEERBE —TBAERR.
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[
I- Himpiit

Irwel Imsge &
& OlQ

If you are sublracting different |
channels from the same mage 0000 rwm
nght-click to choose the

channel of the image

Copy Clpboard
Teakip Level

Export k
channel

oo & Deflechon
| Load Image button

LoadImage | Link Mabix Irovett hriage B

Equshon:

oo

1
10,0

A7 Birm

1.00 Image A - 1.00 Image B innm

B Image &
Image A WAG_DPFTL
Channel & 1
Scaling Factor A 1.00
Unit 00111
E Ilmage B

Esmcute [:I

E7.1.1 B%z8E&EO

3. RitLoad Image#H AR #HITIZEN S —KEER, BINEEB,
4. ARG LR TRMABE TR EEREEChannelsBI AT BXN@EE, HECEGEZERATORHN

ChannelsfEX,

5. fEOperatorhi%RIzE A, Scaling Factors PRI AESTEGIZE — TR,
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E quation:

1.00 Image A - 1.00 Image B in nm

Image B
Channel B
Scaling Factor B
- Operator
B Output
- Error

Execute

MAG_OPTL.MFM
1
1.00

Mo Error

E7.1.2 BfERmAEO

6. miExecute eIz E ., ZEENEZEREERBGAH,
7. miEiInvert Imagen] BUSHEN BGHE MG E S BUERIN-1,
8. REUndoBElinEEIREREFZ AR BURE E—EFRE.

8 i?ﬁﬁ&ﬁi,mi&

RBIRBIRFEEETEERBEBERAES x SFEEANSMEE/RTFIIERE, MMERERHERER

FHEHNIRE.
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Pixel a5a,

.I

&

8.1 {5 3& g R ik

BTFHERERRE, RSN MEMERBIRK", RAMRERE, WHIIERRKEENEGE.
BIEM“RBIER"4E, B2 S HIERN _4iEE.

8.1 {RiBIRK TR

1. ENREORNEIT ARG ENE G,
2. EXEBEE=HPREFilter > Lowpass ERTLAXEBEZPNEBEIEREMAENTE.
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16.0 nm

1: Height

5.0 pm

-7.0 nm

Execute

E8.1.1 RiRiRIRE D
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3. AfExecuteAER IR,
4. mEUNdoBIRE B EIRIEH LR EFR T DR E] E—ERiR1E,
5. B AT 2 %58 5 40 TR DA LI B S AR ML 0 IR
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[ QlQle] o] 145m

0.0 1: Height 5.0 pm

6.3 nm

Execute

E8.1.2 REIEKLIEFHE K
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9 L 2V B

PAIEGER S MEIRREMN, M BRPSMESHEN, BRESHLEEXENILEE, BT
@R, PUBRKNMBZEBEERININASMAZTEXZNWEGOHE, PUBIEKET, 8T&
ZRUFEAARN—ECTEARERFUBERNE, ZIWEKLE, KK EEHEMedian OrderEX, €

#E3x3, 5x5, 7x7, 9x9f111 x 11,

Mndian " madian

I wecuie

B19.1 R I BUR IR AR

9.1 R EUERTE
1. EXNREOPNEIT ARG IENE %S,
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2. EEBRERAEFiter > MedianF & R T EX BRI RMUIUSEERENFRE,

3. #E#EMedian Order,
4. RiffExecuteSERIE IR ALIE,

10 ﬁzﬁﬂxa

HMNELHENEGITEE —TMMEEMHNZMAMES FERABEMEGFOR, ETMITEXSE, Y
FEFIXYAENINEFHE, BEFRIETUAZISEGFEEXFNGERERFTUE . E10.15#R T EN
BHLEER,

Tilt of Sample Surface 3rd Order Plane Fit

E10.1 @IE

10.1 @S HE

1. EXEEOPREIT ARG ENER,

2. ExRBEER L EFilter > Plane Fitsi & st TAX BN EMNSEFENRE.
3. #EPlane Fit Modei%1ZX, YEIXY)REMESFEE@N A A,

4. 7£Plane Fit OrderiZEZ NN IUS FEAIM X,

5. miEExecuteREME.
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7+ Plane Fit

NIy y=

2.7 pm

0.0 ~ Height Sensor
Excluded Data

|
10.0 pm

761.8 nm

B Inputs

— Plane Fit Mode

— Plane Fit Order

— Plane Fit Z Threshold Direction
— Plane Fit Z Threshold Percent
— Add Higher Order

L Mark Excluded Data

Execute

15t

Use I >=
b, 00 %
Off

Yes

E10.1.1 @HEEO
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E10.1.2 4 12RF], SHEFE

E10.1.3 & B F

BRIAFNENSLELER, IUNSRUTAELR:
EEAENENEHE, EREEER,
ZRANE-TAEBTEBUSLE, BNEEXHYMAEXY,
ZRNIXFRMY A EETAEMBE NS LLIE,
EERALFAEMENGIEER,

10.2 EIESE
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£10.2 @BINESE

S8 (2B

Plane Fit Mode Al%EX, YEIXY

Plane Fit Order WEFEZMHZRME, FHEFEMOM EZIGH
Plane Fit Z Threshol EXREMEGHEERS

ding Direction - Use Z>=: FRASTEHETENHESENGRESR

- Use Z<: [EFBERTFENHESENGERS
- No Thresholding: {EAMEBGES

Plane Fit Z Threshol Z@E{E, UEBEPMEGZAEEENE SRR
d Percent

Mark Excluded Data YFrEHREBEENGE SiricHE

11 5’ HEss
T EGIEsE, HELSEWNT:

T AR EORREITAREGENEIE.
2. ARBEPR[/EFilter > Rotates| & Rt TAR B PRINEERENFRE
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| 4 Rotate

N B

760.3 nm

-574.4 nm
[ ]
0.0 1: Height <4 um
Input box *

B Inputs :

Rotate Angle 25
B Results

 Error Mo Error
ExecLte
N

E11.1 fesE&E O

3. tRotate AngleFHI ANRE A E, REiExecuteTEM e : .
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12‘

“HENETIRERESEG XM (ZTELN) FRIHREEENTH®R (FFT) BRRITEME LT
E . el Ri%EE R B SRR A] IASEIL S EHSAS E AOIRIR AR, FLL, — 418 A] A3 B &MU &
B, TENERBRRLE, HNASEREEGPHNBEBIRFIIRBREENSEMAES.

12.1 F) 4 B S SE IR @ K

ARFENEGHITRERKCEDERFR-LESMRENZN., BF, XA NE_HZEIEPEEEE
ERAXE (AMRZEMMRXE) , RRRBRESHERE TR, BEIENSMESKER. HEH
ZEGXMHN, BREERZETE, BRAREE), BENRSERKBLEEESE.

E12.1.1 {88 5% 541451

12.2 A EEEINFIESR (AFEEIRERLE)
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(S

m.

o

" HENENREREBARSTEGIE R EMRNFE. AERFEEREE-HBEMXNES, BT

E12.2.1 15 [a) H &K

ERLHEEARNBLERES, NEE_HEELERERES. RZEXERNESE

ZHE1E
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E12.2.2 Y@+ @iER

12.3 MAZHEEERIRE (PEIRER)

HEGE-—FEMENBTEREESMRE, FTMERMBKERERSENTIHMER, EEXEEE
MEBESERNREEEE LRAN —ER/R”, EARIGEEE EXLER QBT ER,
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Spectral “Hot Spots”

\

E12.3.1 PARE K 23

EXEMEBR, EASHBERATEIHROAE. AREGE2ERRE, BESHEZEMEROKILE,
IREHEERMERE, LEEENES BGSERETITH.

12.4 ZHENEIRET R

— HEIETNRERE DS 1S B B R A BRI B H X EGH 1T IS E ARG IE, HAEEEN:
1. ENREORNREIT ARG ENE G,
2. ER BB A EFilter > Spectrum 2D E R TEFE BN _ H#EEEINEANFRE.,
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8| spectrum 20

e GlQle]cl

1.6 nm

I“- T

Right click on the color bar 1o
madify the Color Scale and Offset

1
5000 nm

3. RIEFFTHIT ZHREFEEMIZE

oo 1: Height
0B nm
FFT
B Results SPECTRUM ANAL'YSIS GUIDELINES:
- % Period .00 nm 1) "FF 717 : Dbtain 2 ) epecirum, hover the mouze over the
. ’ specium display o oblan decred resulls &t & specific beation
v Period 0.00 nm 2] Drefine Fikes: Right chick on spectrum wiew and select “Boy"
= r Peried 0,00 Am w01 “SiopEand” mode to fikes data in or out respaciiealy
L An .00 Comgiement bowss and slopband: wil be selected automaticaly
ge ’ [3) "Wrrveree FFT™ Obtsin modiied data usng ke defined in [2)
- Max Amp 0,00 nm
[~ tax Rms Amp 0.00 nm
- tdawx Power 0,00 nm?
- hdax Psd 0.00 nm4
= Amp 0,00 nm
- Fms Amp (0,00 nm
= Power 0,00 nm®
= Psd 0,00 nmd
- Fel &mp 0,00
— Rl Psd 000

E12.4.1 Z4HEERE

SR =ERRIERE.

4. AR —ESMESEERFHATRL, LRTOAREGRNER.
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pf('- Image Color Scale Adjust &J

Choose Color Table | Modify Data Scale | Modify Color Table

Choose the Color Table

12 Make Default

| @ Help CK Cancel

E12.4.2 Bi{rE O

5. HIEE LEEEERRENZTEINER, FERTERMAR, EARREPIEEFEStop BandiJIREKRIE
1E, ERERRERNER,

$ QIQle] o]

Passband Box -

Right click to
delete, if required

141



1
500.0 nm

0.0 1: Height
00m
Inverse FFT

B Results SPECTRUM ANALYSIS GUIDELINES:

L\ Periad 5 91 (1) "FFT" : Obtain a 2D spectium, hover the mouse over the
X erllu 1 hm spectum display to obtain desired results at a specific location
— v Period 4.35 nm [2) Define Filter: Right click on spectium view and select "Box"
— r Period 1.97 nm or "StopBand" mode to filter data in or out respectively
L Anole 333 ° Complement boxes and stopbands will be selected automatically
g [3) "Inverse FFT" Obtain modified data using filter defined in [2)

— Max Amp 0.053%9 nm
— Max Rms Amp 0.0381 nm
— Max Power 0.00290 nm?
— Max Psd 760 nmd4
— Amp 0.000072 nm
— Rms Amp 0,000056 nm .
— Power 0.000000 nm? Data changes when
— Psd 0.00162 nm4 Passband Boxes or
— Rel Amp 0.00146 Stopband Boxes are
- Rel Psd 0.000002 drawn on the image |

E12.4.3 EIERE

6. ETEEMNTHRERNOIMME, AMBNERIENREESSENEENROESIEP.

7. —BiEEHRERFNES, RFRIEINAEESEHBHEIRE.

8. MR RAELSTRTAR, TARXEP R GHDeleteFEREEREIRIEIE, HERTE
Clear AlIBR =B EEZFNRIEHE.,

9. HARANBERBWNESRHE, KRifilnverse FFTIREIEE .,

B spectrum 2D
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12.5 ZHENESE

0.0 1: Height
FFT Inverse FFT]
B Results SPECTRUM AMALYSIS GUIDELINES:
_  period (1) “FFT" : Dbtain a 2D spectium, hover the mouse over the
* Er:ID 0.00 nm spectrum display to obtain desired results at a specific location
— y Period 0.00 nm (2) Define Filter: Right click on spectrum view and select "Box"
— r Period 0.00 nm or "StopBand" mode to filter data in or out respectively
L ancle 0.00 ° Complement boxes and stopbands will be selected automatically
g ' (3] "Inverse FFT": Obtain modified data using filter defined in (2]
— Max Amp 0.00 nm
— Max Rms &mp 0.00 nm
— Max Power 0.00 nm?
— Max Psd 0.00 nm4
— Amp 0.00 nm
— Rms Amp 0.00 nm
— Power 0.00 nm?
— Psd 0.00 nm4
— Rel Amp 0.00
L Rel Psd 0,00

E12.4.4 AN B SRR
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S8

X Period
Y Period

R Period
Angle

Max Amp
Max RMS Amp
Max Power
Max PSD
Amp

RMS Amp
Power
PSD

Rel Amp

Rel PSD

x12.56 “HEIESE
iR
X7 E LT ESRER, WEEERIEEE
YA A LR ESRE, MAREEILIEE )
ZEENTESR, SEEELIEEFE
REME, FTY/XHRIEL)
AR IEE R AIRIE(E
FESIEIEE R KB RIRIEE
[B) 5T ZRIEE E R ARINE
ZESARIEE E R AINRIERE
ZS (B ST R 15 B AR AL RO IR IB (B
== [B) ST V5 B AR AL 91 75 iR R IE B
ZS BRI B iR bR T =R
ZS B ERIE B LR b I Th R L B

H1

= [E) SRR E B AR AL RO IR RIEE (Amp/Max Amp)

= A SRR IE E AR AL RRX IhERIE R E (PSD/Max PSD)
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TNEBZo

11148

NOEXICH LT H R - *inulﬂftﬁ%’ﬁﬂm'i‘l'aﬁgﬂ’] b, N B FRampingD il —f, EXEE
HNEZHEYWEE (flaiSample Bias, Tip Bias¥) B, iEXMoWWEE (RJIEER=M) T, &
BT LN EERampingiRERT, IREENHERAOIXYUEARL, RampingD i A U m R E=HaHEN

RN E Eix R TRRBEZPIEN BRI,

IR B
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M| 2D Image
e
* Bearing Analysis
b Depth
W, Export

.I Linearity Verification
J Partide Analysis
Patterned Sample Analysis

3D Image

Power Spectral Density
Roughness

Section

Step

Tip Qualification

Width

XY Drift

Electrochemistry

l@iuurrar

&
]
E

& Indentation
Ml Muttiple Line Plot
& Strip-chart Combined

E Force Volume

. QNM Hsdc-ForceCurve-Image

“ Clean Image

n Crop and Split

( Erase

e Flatten

% Gaussian

£ Image Math

ﬁ Lowpass

ﬁ Median

& Plane Fit

ﬁ Rotate

W Sspectrum 20

"+ Modify Force Parameters
¥ Baseline Correction
“la Boxcar Filter

RPRIMERLESTINED T —

’ﬁ?nn/EVf LB, BETELRIE, RE#H

BT TRAXR=MREE

,‘%ﬁﬂﬁ’lbﬂiﬁo plgn, AP AU —
EANDH,

RN N HELIREH RF A

!o Run AutoProgram
(1) Select AutoProgram  (2) Choose Files To Run the procedure on
Open an existing Run FileName
AutoProgram or ¥ Di\Force curves\FromAlex\Frc_564
tl?e currgnt , ¥ Di\Force curves\FromAlex\Frc_566
history list will be
the procedure. ¥ Di\Force curves\FromAlex\Frc_568
[¥] D:\Force curves\FromAlex\Fre_570
Open AutoProgram Di\Force curves\FromAlex\Frc_572
- rra Ml mar_ _ _AF__ __RI_AF__ E=A
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Frc_on4 [¥] LAVFOrCe CUrves\rriomaelexi\rrc_a/4

Line Plot

Line Plot

Modify Force Parai
Modify Force Parai
Baseline Correctior
Baseline Correctior
Indentation

(] o
Run On Channels

Mi1E4

-

Dzﬂsgs

H30s Save Lis Check Al | Uncheck Al Add| |Remove
(3) Run Options

Report Directory E]
Movie
¥} Run On Template File! ot Make Movie [ | Compress
| Close Files -

[ Save Report As Exce! - | - Frame Period: | 1000 | ms
7] Save Modified Files Report Limits

[ on [ e ]| e

B2 #ftESTHHL

2 i RampBi4%& 1 Z @ ERampHi & o 1

2.1 IBig
ZEEURZBELATESTsR N _ANEIERY%, B1ERamp, %*ﬂﬁi% (Strip Chart) U &KE &

EAMEY (High Speed Data Capture, HSDC) , HRRIEFHZ/\TRENIESHER BTN




HSDCICR M & & RAFRBEM MK RFRBERITERZNL,

NH R —MRamp, EXEETHENZREREFRRT-HFREBNTM, HEXENRampEE
STMARREZF B i B4 M fm R R (L . SCMARdC/dVREH MR EAIE X U RPFMAEBE SR R+ m iR
ERELSE,

2.2 RampHiZ& & 18

{EARampZ&L#HT oM, FIUEAMNTEOPFITFRD AL
1. AR LIA T RE
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[ e e et e
Y [ERPIVEVP RIS Hﬁﬁlm&

'l/'

200
Z (nm)

B Channel data

= Image Data TM Deflection

~ X Data Type L

= Sens. TM Deflection 1.000 nm/V J
= Plot Units Metric

- Spring Constant 0,001000 N/m { Ghannel Data & Inputs )
~ Display Mode T Deflaction vs, 2

~ Plot Invert _Normal

= Average Points 1

= Effective BW 8000 Hz

~ Phase Offset 10,00 ms

= Fit Type Mong

~ Active Curve _Retract

Marker Pair 1

= Least Squares Equation
= Root Mean Square 0.000 V

- Average Deviation 0.000 v
B Marker Pair 2
= 0.000 nm
- X3 0.000 nm =

Ready Multiple tabs is off
E2.2.1 RampHiZ & O

2. BEMBEHRL MR AR ERITZREABIZENAIRELET, EHIREREd L RGBT,
T ELSS N R A9 AR ARISTE T A S RIZREF .
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mmmmmwmm

; ' T [ ‘

0 50 100 150 200 300 |\ 3% 400
Z {nm) 1\
B Chassel data | Marker Pair 2- 1st Marker )
= Image Data TM Deflection
= X Data Type i
= Sens. TM Deflection 1,000 nm/V
~ Plot Units _Metric
— Spring Constant 0001000 MNfm
- Display Mode TMDeflectionys. 2 |
- Plot Invert Normal |
— Average Points 1]
~ Effective BW 8000 Hz
= Phase Offset 0,00 ms i
- Fit Type None |
— Active Curve _Ratract Marker Pair 1 Data - updated !
as both markers have been l
- e L added to the force curve
- W 253.4 nm
= X1 289.9 nm
= Y0 0.4200 nm
= T 0.8134 nm
= X1 - X0 36.54 nm
sRLER( 0.3934 nm .
- dvidx 0.0108 nm/nm m Por2Datanot ,
- SO 92.8340 am/nm | nas not yet been added to the '
- Least Squares Equation ReSe Ve l
~ Root Mean Square 0,000 nm
= Average Deviation 0,000 nm
B Marker Pair 2 !
- 2 0,000 nm #
- X3 0.000 nm [H]
Ready Muktiple tabs is off

E2.2.2 FEH % L RINIEAR

3. EMITZFHL DN, ALARBEPREMultiple Line PlotEltr, W FEFMMR.,
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[Q ttcal-pf.003 - ManoScope Analysis

File Workspace Analysss Filters Commands Options History Help

aﬁ”r :

When checked, allows for cursors

—

]

M=%

and zooms to be duplicated on
multiple plots with the same X axes
v
¥ Synchionize Piot Markers and Zoom Ranges Synchronized cursor
100 | //’ B channel data L]
} - Image Data Deflection
. ! ~ X Data Type Z |
| - Sens. DefiSens 58,74 nm/V |
| = Plot Units Metric |
400 . - Spring Constant 0.02023 N/m |
! - Display Mode Deflection vs, Normal I
o ) . i ~ Plot Invert HNormal
Multiple line plot is applied to a ' - Average Points 1 |
single channel but allows all ' - Effactive BW 2041 Hz
three channels to be | - Phase Offset 0,00 ms |
compared simultaneously. The : - Fit Type None |
~ behavior is the same ' - Actlve Curve Retract |
independent of which channel | B Marker Pair 1
the view is applied to bl (-l LK K b o 9.6 hm v
| Synchronized cursor |
100 | B Channel data
| / = Image Data I sensar
200 ! - X Data Type i |
| - Sens. ZSensorSens 1000 am/V |
-300 I - Plot Units Metric |
E - : - Spring Constant 0.02023 N/'m |
5 ! - Display Made 7 sensor vs, Normal |
E . | - Plot Invert Normal |
: - Average Points 1 |
N e ! - Effective BW 2041 Hz
| - Phase Offset 0,00 ms |
200 i = Fit Type None |
| L Active Curve Retract |
| B Marker Pair 1
0 50 100 150 200 250 300 350 400 450
100 B channel data I
~ Image Data Deflection
. - X Data Type ch 2: Z sensor |
- Sens. DeflSens 58,74 nm/V |
- = Plot Units Metric |
E 0 — ~ Spring Constant 0.02023 N/m |
< : : - Display Mode Deflection ¥s. Sep |
3 X axis for this plot is - plot Invert Mormal |
% -200 dluﬂﬂ‘m“_EXMW — Average Points 1 |
the above plots; hence, the ~ Effective BW 2041 Hz
- cursor is not added here. - Phase Offset 0.00 ms |
- Fit Type None |
/ - Active Curve Retract |
B Marker Pair 1
0 S0 100 150 200 250 300 350
Separation (nm) I_ a0 0.000 nm [.]
Ready Multiphe tabs is off

E2.2.3 ZHRMEOHEO

i

4. ME S, IFActive CurveBSEig A Retract (EIH) E&, i&EPlot UnitsAForce, ¥§% —X1is
R EIMarker O EREMI NIEH AN, BMarker 12 EHBRSNAN, WM TEAMR.
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(Maker 1 Pair 1 )

0
-1
= -2
=
a
&
L -3
-4 I
i
5 i
i
6 '
H
ii\
0 50 1( Pull-off point ) 250 300 350 400 450
z{nhm)
B channel data
— Image Data Deflection
— X Data Type z |
— Sens. DeflSens 58.74 nm/V |
— Plot Units Force |
— Spring Constant 0.02023 N/m |
— Display tode Deflection vs. Z |
— Plot Invert Mormal |
— Average Points 1 |
— Effective BW 2041 Hz
— Phase Offset 0.00 ms |
— Fit Type None |
L active Curve Retract |
B Marker Pair 1
= X0 112.3 nm
— X1 119.1 nm
= YO -1.863 nN
— 1 -6.310 nN
= X1 - X0 6.836 nm
= Y1 -Y0 -4.447 nN
= dy/sdx -0.6505 nN/nm
— dx/dy -1.5372 nm/nN
— Least Squares Equation
— Root Mean Square 0.000 nN
— Average Deviation 0.000 nN

E2.2.4 24 NEHHH
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5. I{ECtrIsE, ERMANMABEMAZREERNTRHITHA. BROFERE, NEEGHERLTBKE
R KR EARED T,

) ! I
Lo
||
||
||
55 Co
|| /
o /f’
||
: e
& || /
=
@ || /
E. ' i /
o I /
| |
=
L
== |
I_.- - - — i |
Magnifying Glass Icon: : .
Click to un-zoom ! |
7 g |
/ 80 an 100 110 120 130 140 150 160
Z {nm)

E2.2.5 AREO

6. WFREGEYLONME, MEiZEINESNRSBRERMAR L TEEREmaiEin, BEHED
UE, AERETERMAR, EEY-Translate, BIFILH,
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Farce (nN)

0

-1

-3

-6

- -

! - .
\ Horizontal CursorJ

0 50 100

Color

Filker

Minor Grid
Scale...

% Translate
¥ Translate
Line Style...

/

\
N

-

Copy Clipboard
Prink
Export

Active Curve

User Preferences »

»

»

<[

150 200 250 300
Z (nm)

350

400

-translate
[/

E2.2.6 Y-TranslateN FH
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Y-scale now
' centered on 0

1 Se—

Force {(nN)

-1

-3

-4

0 50 100 150 200 250 300 350 400 450
Z (hm)

E]2.2.7 Y-Translate3{ R

7. B MERMETX Y, A% EaEAE, TRHEEPEITHITER., (F: Curve 18¥EE
E%, Curve 2 9#[E1ER)
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-

Force (nN)

-2

-3

-4

'Right click in anywhere in the
Line Plot to get this dialog

X

L

User Preferences P

Copy Clipboard

Print
Export »
Active Curve »
0 50 100 ‘ 150 200 250 300 350 400 450

Z (nm)

\
Color »  Curve » 1
Filter P Text 2
Minor Grid Background 3
Scale... Grid 4
anslate Minor 5
v ¥ Translate Marker » l
Line Style. ..

E2.2.8 HITEAEEN

8. ANAIEHAEE R LIRMME A EEM, SERHEXEMN, EME EARRBFERE.

156



Farce (nh)

-3

-4

( Background Grid
pattern changes to
include Minor Grid

|
7

50

100

e m e E e mE e mm e m R e m e m e m o = m e = = = = = = —

Color
Filter
v Minor Grid
Scale...
ranslate

v ¥ Translate
Line Style...

User Preferences

Copy Clipboard

Print

Export

Active Curve

»

150 200 250 300 350
Z(nm)

400

450

E2.2.9 g

9. BRHEMNINE, HZIMNZHAIHITEN,
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’ |
i
: f
I
I
1 [ S —
H | Grid Style Dialog -
1 | choose preferred Line
0 i L Style for each Curve
v 4
3 R - X
@ Grid Style X
o
- Curvel: Connect vl
-2 Curve? Connect
- Fill Dawin
Cury —_./F'Dhl
Curved,/ e —
/
N Line Style choices |t =}
EtveD JeBmmECt -
4 [V Use first line style for all curves
[ ok ] Cancel |
0 50 100 150 200 250 300 350 400 450
Zinm)

E2.2.10 HZAZ SR LR

10. M HIETUUNE A BARERERESENRETSEH, BFEARRBFHRITIESE.
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3 I
Il
2 H
I
Il
1 =
H
Il
0 L ——
I
3 If
Z il Color b
3 1 ' ' Filter
hat ! ! v Minor Grid
il Scale...
-2 it
i / v ¥ Translate
ih Line Style.., { .
| Choose Graphic
&< User Preferences or XZ Data
Copy Clipboard [ r \& PEE
4 Print : lt
Export »  Graphic
) | xZ Data
Active Curve »
0 50 100 150 200 250 300 350 400 450
Z (hm)

E2.2.11 %S E

2.3 ERERBMILIEHH]: HertziantRHY

PE (Separation) HEANEBENERERHT-HFREBEHERHT-HFRI9BEENXR, XTHEX T
Ri-HREBEMNDZFONESMRIEETEE, BRI BEHE, EEEHRRESHERIHNEHRIEE —FHESE
BB Deflectionzy & TM Deflection,

159



Force (nN)

-1

-2

-3

-4

-700 -600 -500 -400 -300 -200
Z sensor (nm)

B channel data

— Image Data Deflection

— X Data Type ch 2: Z sensor “J

— Sens. DeflSens 58.74 nm/V \

— Plot Units Force |

— Spring Constant 0.02023 Nfm Plotting against Z
— Display Mode Deflection vs, Ch 2: sensor is preferred over
— Plot Invert Normal AN plotting against Z
— Average Points 1 AN - T

— Effective BW 2041 Hz

— Phase Offset 0.00 ms Display Mode is

— Fit Type None vs. Channel 2 prior

— Active Curve Retract | to Separation Plot

E2.3.1 THMESZHXRHML

1. ¥Display Modeif A Separation,
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2.
3.
4.

g
5

Y8 Active Curveif IRetract,

BRI G LB NyHertzian,
——

BRI B I B4 EROENEER, BIEIOER,

3 .
2
1
= 0
="
o
e -1
-3
-3
-4
0 50 100 150 200 250 300
Separation (nm)
B Channel data
Image Data Deflection
X Data Type Ch 2: Z sensor '
Sens. DeflSens 58.74 nm/V | Deflection vs. Separation)
Plot Units Force - -
Spring Constant 0.,02023 N/m s
Display Mode Deflection vs. Sep |
Plot Invert Normal |
Average Points 1 |
Effective BW 2041 Hz
Phase Offset 0.00 ms |
Fit Type Mone |
Active Curve Retract |
El2.3.2 S EEHLE
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) ! !
i L]
- : Cursor Positions
determine the range
of data to be fit
2 1/5-1’ I
| |
1 i i
| !
z 0 | !
=, : |
@ | |
= . H
T I o
: Green Line is
| actual Hertzian fit
| Fi
3 | !
i i
’ i i
| |
.i .i
20 -10 0 10 20 30 40 50 80
Separation (nm)
B channel data
— Image Data Deflection
— X Data Type Ch 2: Z sensor |
— Sens. DeflSens 58,74 nm/V |
— Plot Units Force |
— Spring Constant 0,02023 N/m J
— Display Mode Deflection vs. Sep J
~ Plot Invert Normal |
— Average Points 1 ]
— Effective BW 2041 Hz
— Phase Offset 0.00 ms |
— Fit Type Hertzian  ~._ |
- Active Curve Retract S~
[ Hertzian Fit - this is
- a contact mechanics
Marker Pair 1 model for elastic
— X0 1.222 nm deformation
— X1 24.95 nm
— YO 0.6470 nN
- -6.325 nN Hertzian Fit Equation - use to calculate
o 2o Young's Modulus (y = (0.0630
B b nN/nm*2))*sqrt(1 nm)*(x nm)*3/2
— dy/dx -0.2938 nN/nm ( )san( A r'3/2)
— dx}/dY -3.4032 nm/nN
— Least Squares Equatio v = (0.0630(nN/nm*2))"sqrt(1 nm)™...
— Root Mean Square 0.2148 nN
— Average Deviation 0.1629 nN
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2.4 Ramping#f§]: PFM

E2.3.3 Hertzt& Bl

PFM Ramping@ iR MR HXBERNERZF R, EPFMEFR, SFERTHRFEREENERT R

sHERIBARABIAEL ., X THIFH, HREEB-5 VIRIEES V,

I Synchianize Plot Markers and Zoom Flanges
600 " 8 channel data L
: — Image Data HS PR Amplitude
500 : ~ X Data Type Tip Blas
S = Sens. HSPRAmplitudeSensitivity 1.000 E
& o — Plot Units Metric
-§ — Spring Constant 0,06780 N/m
£ w o — Display Mode HS PR Amplitude vs, Z
g' NS -~ Plot Invert Marmal
T 20 ~ Average Points 1
= Curve 1is blue and is — Effective BW 615.4 Hz
T also done first (Trace) — Phase Offset 0,00 ms
100 - Fit Type Naone
L Active Curve Retract
B Marker Pair 1
- 4 .
0% pesv F xo 0,8398 V ™
200 B8 cChannel data s
~ Image Data HS PR Phase
= X Data Type Time
100 - Sens. HS PR Phase 1,000 1
LI — Plot Units Metric
w — Spring Constant 0.06780 N/m
E , _ - Display Mode HS PR Phase vs, Time
E Tlrfreaglyst::it[l)aua - :l::rT;: II-:::Ints :Iurrnal
Q@ Type parameter to ~ Effective BW 615.4 Hz
-100 the right ~ Phase Offset 0,00 ms
‘——-M.w r——--'-—' ~ Fit Type None
— Active Curve Ratract
B Marker Pair 1
05 1 1.1§im“:'f 25 3 F o 0.000 5 "
400 | B Channel data -]
200 ] = Image Data HS PR Quadrature
: X Data Type Tip Blas J
% I : ) — i L 1,000 | (2
:[ Curve 2 isred and is : ~ Plot Units Metric |
5| done second (Retrace) | . — Spring Constant 0.06780 N/m |
g v - Display Mode HS PR Quadrature vs, Z |
| J— — Plot Invert Normal |
g - — Average Points 1 J
[ ~ Effective BW 615.4 Hz
@ .00 ~ Phase Offset 0,00 ms |
‘m : — Fit Type _None |
: — Active Curve Retract |
' B Marker Pair 1
%2 Toeesy o ! b xo 08398V vl

S8

Image Data

E2.4.1 PEMZ:4

R2.41 WMASH

B (YHRSEE)
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X Data Type

Sens. Deflection

Plot Units
Spring Constant

Display Mode

Plot Invert
Average Points

Effective BW

Phase Offset

Fit Type

Active Curve

S8

Marker Pair 1
X0

X1

YO

Y1

X1-X0

Y1-YO

dY/dX

HiZXHhEEY, SRR ENRamp@EE (F1a1Z2) F

YHRENREE., dRHAXIMEELEERE, FW
Sens. TM Deflection, Sens. DeflectionZs

Y EIEBIER L, AIEVolts (V) . Metric (nmgzum) S Force (nN)
HEH, HPlot UnitsiForcelARITE A

R SHLELEE, B1F

1) Image Data¥jZ

2) Image DataXI9EIEE. £image DatajyDeflectionfiy, &I
B = Deflection — Z position + constant (FE# K/JHXIFRMZLIRE, F5
EZHiEk S5 B RO0)

3) Z3JAT (8]

4) D EEEXE(E

BEIZBY = OBIXHENGE

BT F I E R EUART Bh 2% 8 8 b 18

R#EAverage Pointsit EHI B BEERFE, HEATBA,
Effective BW = fJ % =2 %% /Average Points

M0 T % H 32T ER AR B BRI Z 832 Sk AL I & (BD4R T ER A B BR RS

RR)

IFMAIEER: TS (None) . &iE (Line)
HEEEE (Worm-like Chainh{#&EHY)

. Hertizanf& g & 1E

EIRIEILER (Approach) Zi#IEIER (Retract)

+R2.4.2 MarkerZz#

55— 33 AT P 5E — SR AR £ RO A A4 A
58— X AT R 55 SRR AT 4% A A8 AL AR
5B — 33 AR R 5B — R AR L RO YN A A
5B — XM AT AR 88 T SR & RO AL AT
B3R R P SR AR S RO AR AT 2 2
BT AR R P SRR RO AR 2 =

(Y1-Y0)/(X1-X0)



dXx/dy

Least Squares Equa

tion

Root Mean Square
Average Deviation
Marker Pair 2

X2

X3

Y2

Y

X3-X2

Y3-Y2

dY/dX

dX/dy

Least Squares Equa

tion
Root Mean Square

Average Deviation

3 TR EE:

(X1-X0)/(Y1-Y0)

RIEFiIt TypelREMIMG KT, FENE—XFREBENSHEAN

WA LARMSIRE
ME LN TIRE

5B AR R 55 — SRR 2R AU A A2 A

28 TN iHE AR P 58 T KRR LR RO M A AR
B XA AR 5B — SR AR RO A AR
B TSR P 88 T RIEAR LR RO A AR
EEb D2 el it AN E 1 3 i S
E P2 e sl PP it N E N2 S e S
(Y3-Y2)/(X3-X2)

(X3-X2)/(Y3-Y2)

RIEFiIt Typelt EMIGERE, REINFE_XSiFirENGHEAT

WS LAIRMSIRE
WEHENTIIRE

ITERSE

Nanoscope Analysis R REBSITE AP NBENEENREE, HENEN TRIEYHBEIERE

B. HSRWOT:

1. TERHER, RIFIBXHERIS HHeight Sensor, HIFActive CurveiZ A EIHER., AEE DL
M EREHEIR, MBEMUERN B HERSAEERE, BRIEMmEND BREK.,
2. BT e, ExEFRAFHCommand > Update Sensitivity,
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100

3. BHEEOPEYesAITEREE,

° | |
= | i
_E, -100 | |
c : :
! |
= -200 |
a ; :
| - =
300 | When updating
; sensitivity it is
! recommended to
| use the Z sensor
-700 -600 -im -400 (He|ghl sensor)
sensor (nm) channel if available
B Channel data
— Image Data Deflection
— X Data Type Cch 2: Z sensor |
— Sens. DeflSens 61,55 nm/V |
— Plot Units Metric |
~ Spring Constant 0,02023 Nf m |
— Display Mode lection v
— Plot Invert Normal
— Average Points 1 Set the Active Curve
— Effective BW 2041 Hz to Retract (Red
— Phase Offset 0,00 ms 7 & f
— Fit Type Line /4 |
— Active Curve Retract / |
B Marker Pair 1 E]
— X0 -467.2 nm
— X1 -235.9 nm
— YO -204.0 nm
— Y1 27.03 nm
— X1 - X0 231.3 nm =
— Y1 - Y0 231.1 nm
= dy/dx 0.9989 nm/nm
— dx/dy 1.0011 nm/nm
— Least Squares Equation y = (1.0023 nm/nm)x + 262.4nm
— Root Mean Square 0.8008 nm —
— Average Deviation 0.6502 nm

E3.1 ITERHE
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4. RPEHLEZEREBASHEOSR,

E3.2 REEEO

El3.3 TR R EEEF

0

E\

£ 100

c

e

=

= -200

@

O
-300

-700 =500 -400 -300 -200
Z sensor (nm)
{ o

B Channel data L Sensitivity has
— Image Data Deflection been updated
— X Data Type Ch 2: Z sensor Y/ |
— Sens, DeflSens 61.41 nm/V 7 |
— Plot Units Metric |
— Spring Constant 0.02023 N/m |
— Display Mode Deflection vs. Ch 2: |
— Plot Invert Normal |
— Average Points 1 |
— Effective BW 2041 Hz
— Phase Offset 0.00 ms ]
— Fit Type Line |
L Active Curve Retract ]
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4 Nz FIBETI R

AT (FV) REBEHEHENESERMEEGER. SHEIOAFMMBEGH B RIREEFRST RS -5
BREERAESIFRERETLHR. MAOBEIIRENZRE-RIINDHMEHMNEFENFEFRLEHN
RAZMR,

4.1 IBig

NHEZLCRRHELOACESERRETIEFRT-FREANNZEML. SEANEIREN "ML
B'E, RALZFTABEMEARRTERIEEREREA. DBEIIRGPFERENTERAE—T (X,
Y) B E#HTAHAMENN, BE-—FNERSERE—NN. EITWE—R/NHEHTNG, EBEIE
BTSETRIERANDEZXTCEND EE. MEEERBARTTAEER—RAZMANENNSEAN. 1
PEIIERIRRE GBS IRt - MR W RT e = HmGR., ENASESE. QM EIZMR.

4.2 AESIEBED IS B

1. T QSRR E, miEForce Curve Mode& O HAISinglel, BRAEIEGHIRE SNBSS
%, NEIEGRTHNEETFERMERNEENEGESR,

2. W EOFNERE T ANSIicecBEREREZSETHNEMELHE, BT AR NHEHFNIEHN;
RN E, FJINEESliceEER,
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= Force 'Ulﬂl.l'le- i

_ Force Plot region - displays Force Curves
fromthe selected points in an image

Contiol Panel | Density Flot | P g

284 ren Force Cuve Index 141771 plolted

4

15

White cross labels the (X.Y) position
ofthe force curve inimages

Deflection Error (nm)
(=1
e
'
l!:
o
|
I||
| :
|l
i
| &
rl
‘I
‘i

|
i
|
[
|
i
e

Fonce Curva Mode

Height Image

Selectal | | SaveCuwes | 1 Plo Backgiound
@ Single Hukigle Farge

Cleatdll | | A ecalcuste Sublract Backgound

B Offline Parameters

Z Display 4547 nm
= Time Display 0.000 5
~ Farce Display 0.105 nm i
L irection Retract ]
Display Made Flarmal
Plat Units Fletric
= Max Curves Plotted 5
= Background Subtraction
AS7rm = Sync [hstance 1355
Dirive3 Sensitivity 15000 nm Y
IDEI Height 25 I.U'rll Fitting Degree L5
Exclusion Window 0.500
= ReCalc Sync Distance Mo
— Peak Force Curve Filter Off -

1.4 nm

Deflection Error or computed
channel image - shows contrast

based on the value ofthe Force
Plot data at a user-specified
distance above the surface

-E16.1 pm

r 1
oo Slice {Deflection Error) 28 um on

Adhesion 2.5 pm

Save Imags | Shoe [Defection Emoe) -

| Save lmage | Adhesion v 222930N

Channelvalue at
white cross location

E4.2.1 HEHEO

3. #£Force Curve Mode& O FiEFEMultiple I AR B RS 1M, miiClear AR R LABGH
HiE, MREESERGHIARMUENGER, BIOEIMEFHEEFEHERABN N AR IZE.
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The Force Plots shows 2 Force
Curves from the 2 parts of a sample

| = Foree Volume

2 locations selected - this will vield
2 plots in the Force Plot Region

*

(it}

Save Image

Helght

1
25 pm

204 nin

=157 nim

03 NM

=14 nm

Conbol Panel | Density Flot | Gontour Fig
Inde= 5718 plotted [2 of 2 Force curves s

Errar {nm)

Deflaction

Ferce Cuive Mode

Singls @ Mubigle

1 Offline Pataineteis

Z Display
— Time Display

Farce Display
Z Direction
Display Made
Plot Limits
Pax Curves Platted

1 Backgraund Sulitraction
Syne Distance
v Sensitivity
Fitting Degree
Escclusion Window
ReCale Syne Distance
Peak Farce Curve Filter

that have very different elastic

properties. The Z display parameter

15 20

| Select i
| Clear b

Hange

represented by the red cursor was
chosen to maximize the difference
between the different Force Curves

25 30 as 40 45
Z ini)

Save Cuves Flot Backgraund

Fecalculate |5ublrdu3aukmwnd

46,27 nm
0.000 5
0,966 nim
Retract
Fermal
[etne
&)

1355

180,00 pim/V
L5

0,500

Na

Off

1
285pm

. #£Force Curve Mode& OHi%i¥RangeBl A B —
—/l\iiﬂi,

NXEABERERE

- BRIEZ SN, BENEHLMEH

i)

¥, AU A

o
. BiiSave ImagesBI A .spm X4 1R 1ZFR A A IE 4T AU 8@

00 Slice (Deflection Error) 25um 00 Modulus
Savelmage | Slee [DeflectionEna] = Savemage =~ Moduus -
AN
E4.2.2 ZTMEERNTHERET

MUL*EV\]E’\JPEE%?HJJ B 2 [E BT B R R,
Do

BHERK.

TREAMBGRER/NIME ., £5EE LRI

miiSave CurvesBInlEREN ML D A AN HEXHERET
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% Force Volume

Conirol Fanel | Diensity Piat | Contour Flot -

Dizabled

2 Offline Paraimeters

Z Display

Tirme Display
Farce Display

Z Direction

Display Maocle

Plat Urits

Max Curves Plotted

B Background Subtiaction
AT Rn Synic Distance
Dirrved Sensitivity
f ' Fitting Degree
0.0 Helght 25um g

Exclusian Window

ReCale Sync Distance

Peak Force Curve Filter

526.2 pm

231 nm A0 of 3540 Fooce curves plolted
= 15
= {
=
&
Range Box selects area of =
Force Plots too be depicted %
in the Force Plots region ]
3 5 » 25 35 X
Range allows for) ¢ 20 2 % 3% 40 48
Box selection el
Faree Curve Mode
| Select Al Save Curves Plot Background
Sngle Mullipl= & Hange = -
[ Char A Recaoulats. | Subbact Backgiound

Clicking on Save
Jeg Curves will save all of
a00l the Foce Curves in the
a0 Force Plot region to
Retr, SEparate Ramp files,
Marmal
Meene
50

135.5

LB0.00 pm/Y

LS

500

Ma

of -

W01k

230N

Slice (Deflection Error) 25 Adhesion

Sanem Image | Slice [Deflaction Enor|

T Save Image | Adnesion

Display selection Display selection

E4.2.3 X HHMLEER

4.3 7IREFIRE
HMEFIRE AR HEGE R

* Heightd&Height Sensor, fgft’& 5 (BlRelative Triggerti& = N AITrig Threshold)

NS E IR
e Slice (Deflection Error, BENZ#IE, HEH )

ﬁlz_ll\\
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e Modulus

* | og Modulus

e Stiffness

e Adhesion

* Force Section

* Real Height, fe % FRIEMERB—RNSERE. SHERREAEXFRIMZHRANN, NMNE
FBReal Height

Height Image Real Height Image

E4.3.1 HeightflReal Heightfg3d LE

4.3.1 N%iEEFE ORHE

Single, EEHBTE—BERNIHL,

Multiple, EEHBRZTMEERN I,

Range, EEHRTIAEXBAMNFABGRESNIML,

Select All, RREZEFMBBRERMNNIL,

Clear All, BUHI%EE,

Save Curve, D aRTFIZE I BLE X,

Recalculate, ZEIES G EHITE & FE N EGEUE.

Plot Background, BRREHMLE . tENELZTINMRELEN L,
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Control Panel | Density Plot ] Contaur Plot - Disabled
Farce Curve Index 4943 platted

T 3 ( _Original Force Curve - |
= 5 L Background -
=] I
w M
k= 0 — :
R — =1
= [ Onginal Force |
=] Curve
5 10 15 20 25 30
Z )
(nm) Background
Force Curve Mode

SelectAll | | Save Curves I Plot Background

Clear Al ’ Recalculate ] ISubtrad Backgard]
E4.3.1.1 Plot Background@i% /G R E

@ Single () Multiple ) Range

Subtract Background, BREZLINREINHHZ,

Contiol Panel | Density Plot | Contour Plot - Disabled |
Force Curve Index 4943 plotted

‘E“ 25 |
g 2 :
£ 15 !
L

5 . !
i |
T i
e 5 10 15 20 25 30 a5 40 45 I

Z (hm)

Force Curve Mode

® Singe © Mulin - Selel:th.ll| SMD.wesl | Plot Background

@ Single ) Multiple () Range

[ Recalculate I ISUhIIad Backgnm:l]

E4.3.1.2 BELINOREN D%

Density Plot, RRZFZFNHLN_HZEHE, GER/RBE, RPAXGERATHNHIHEAHE#ES. %
7 B AN e S B # 2 PR
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Control Panel| Density Plot | Contour Plot - Disabled

2537 Retract Curves

Z(nm)

| Save Image

(B @ Density Plot Parameters
| v Vertical Bins 128
L[¥] Horizontal Bins 128

E4.3.1.3 Density Plot& O

Contour Plot, EFVEILIAEHELAEASE TEMENEN, NERXINGE, BPEEESERSA
R EBRETEROtating LineF & RS E L7 BESLI .

| Contiol Panel | Densty Plat| Contour Plal

231 nm

v Rotating Ling,

Select Feature ©

Copy Cliphoard
Tooltip Level

Export

Save [mags

157 nem

B ¥ Contaur Plat Parameters

1
an 25
Halght L [# Contour Plat Percent 100 %

Save Imape

[§]4.3.1.4 Contour Plot&
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4.3.2 BASH

Z display, JRESliceBfFHEREZHENSEE, AT HMEEOFPNABFITIZE, HEEEETQD
RIREZHEKR, BIXZ displayi# ﬁ"ﬁ ZHEREBAMASRNZEE. W, Z display30 nm,
EERHITEMA K30 nm,

Time Display, $& 77 B 4% 18 44 47 79 B (8] B 55T 12 2% AT 33 Rz A9 AE 4247

Force Display, #5778 4% E iz iniE s XS N AN AL AR,

Z direction, JREFVHRERITEERMEAN DML R VIZAERSOME., G, SMHAaEHHE
£, NZENEH#ER .

Display Mode, #FEHHMEPELITANSER D BER.

X Data Type, ®&#E NP ELITER HHeight, Height Sensorghdia],

Plot Units, &M% LM AVolts (V) . Metric (nmZ{um) Z{Force (nN) .,

Max Curves Plotted, RELESHN L HBENRAE.

4.3.3 B NRSH (EpfcX4HhH)

Sync Distance, 2NN EIELESFIEED EMRE (TIPSR I2 ps) . EFE: XENS
#(Sync Distance5Nanoscope R #H1TEE R & RISync Distance QNMHEZE,

. Peak force

150

10
. Start point |
50 —

Force (mV)
[=]

-50

-100

50 100 150 200 250 300 350 400 450
Time (ps)

[E4.3.3.1 Sync DistanceE X

Drive3 Sensitivity, $§7EDDS3IREN FEEMEEZA QIR R EELRE.

Fitting Degree, STENBNZRINFRAVEIRINZE, Hla0, BINFR—FNZFEM, WAL, 2

Exclusion Window, (I EAR#EITEEZRENNTHEE D, SMUIEENFOLE XN,

ReCalc Sync Distance, &AYes, XE&NMLE#H1TSync Distancelt&; % HANo, WEEHHLE
{EAE—"1Sync Distance, M T /EHAMMEE B EHEm, MiEAYes,

Peak Force Curve Filter, I8 A0nZOff, REE T #HITPeak Force CurveiZig4biE,

Signal/Noise, HPeak Force Curve Filteri® HOnf, BE—SHHMANERILE T ZIREEN,
Miz=EEEIRA0,
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Modulus Cutoff Value, ZPeak Force Curve FilterifHOnklt, HE —SilEBINEZEERTIZ
REENR, ZRE21] A0,

4.3.4 Force VolumeZ#{
Baseline Fit, B HTHEZELAREIRE, AJIREN:
o None, FHITEZRE,

I: 15
Basellne Fit Mm)— -------- 1 Basellne Fit Max}. .................

B e

- 2 \

g “'.-\

:.3 -05" M B .-

@ 274

3 &

| , 5 10 15 20 25 30

| 0% ) 7

[E]4.3.4.1 Baseline Fiti&sNone

o Offset, JEiZk L& Si0FRBaseline Fit MinfllBaseline Fit MaxZ [BIBYE & 289 F1I1E,

= z |
= 15 :
S IS N N AN A S S S L.
m 1
- 05 |
2 0 - |
U l
2 05 .
a .
5 10 15 20 25 30 35 40 45
Z (nm)

& 4.3.4.2 Baseline Fiti% Offset

o Line, HHiI%k FE 1 S#0fRBaseline Fit MinflBaseline Fit MaxZ [BJIIE & o L& S =3
iHES N

Baseline Fit Min, HITELRENER,

Baseline Fit Max, EXL?‘TE%W)’EE’]?&%—'\O

Modulus Fit Model, #&#ZF3 L H#HITIMESEER,

Deflection Sensitivity, BEENTHERE.,

Spring Constant, SEHHEL,

Tip Half Angle, #HRETEHARNEREEF A,

Tip Radius, RETFFRIEBIRFEZ.

Poisson Ratio, #MmMATHMEE,
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Include Adhesion Force, EEERT-HREANITEFESESMM N,
Adhesion Algorithm, EEMMDITENEE, B1F
o Threshold Crossing, EFHMAOMNMR, ENZENHE EHEAXENREZENINRIVE.
AR RIVE:
» HRHES-EME FNIEEA, THERERZ E30%MAB, EEABHIERKS NHE&RTC
=, NG D RiZECRABXEN&R/NME.
" ZEENTRERERAER.

150

100

50

Farce (mY¥)

-50

-100

\ C
50 100 150 200 250\ 300 350 400 450
Time (ps)

[E4.3.4.3 Threshold Crossingi&it & 4t 1

o Absolute Minimum, 7-BfEIf% ERETIEZEINDNRIVERI MK, ZEEZEBEEN
FHRBFHNERTRRY.
o Positive Slope
= RESlope Fitting % {8, MIEEHFR, EXZREER, WZEH-FEHEHITRN_F
EIE, SANEHMENRE,
» MIEENT—RFE, REFEMEHITNE, SRIRE,
» EEFRASE, BERRFNEREIE, MIZEis s3I R BN,
" HERIANNZAERRERNMKINITERE.
Minimum Force Fit Boundary, &Y A[(Maximum Force) - (Minimum Force)|l8—1"82tE, F
FHITEEMS.
Maximum Force Fit Boundary, & X A[(Maximum Force) — (Minimum Force)lf9— 1B 2 LE,
RRHATEENE,

177



70
¢ | Maximum Force J

—T

Minimum Force |

n:-‘_-lﬂ'\_ > _ R

|

I.._ ) - |

60 'Max Force Fit Boundary | ;

50 _ N\ |

|

£ w |

S !
5 30

@ |

B (aa; : '

a ' Min Force Fit Boundary | |

= 20 - . o

= N\ |

10 , y !

|

|

|

100 200 300 400 500 600 700 800
Z (nhm)

E4.3.4.4 Minimum#IMaximum Force Fit BoundaryE X

Data Limits, B[iZEN:
o Auto Scale, FIFBATAITREBMREBIEZNIES.
o Full Scale, H#ERAMZ/NREXIHR,

4.4 PRNZRIES K
HBEFUREIK ) IR S HE X T IR IRATISM A S R 40 ) 2 AT A PR OB B, AR
BRI

4.4.1 Hertzi& & (BKFZENE)
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E4.4.1.1 Hertzi& &Y

in E J;Slfz
31 —p?

HAFRA (AAOMESE) , EAFRNMKESE, vASRIEMRELE, RAKEENGHER, OREAN

N
RE

HEEERNDAN:

4.4.2 Sneddont&EH! (EEAENF)
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&l4.4.2.1 Sneddont& &Y

HEEERNN:
2

F = ;Hl — L'Etan (a) 6

HAFRh (AAHZEEE) , EAERNBRESE, vhFEmIEMEE, ahB#EANMNFE, SAEAN

N
/7"}; o

4.4.3 Cone Spheret&H!

Z I Bl Briscoe, SebastianflAdams & BB, #A—TRIHEAKFEAONEEERENTTE, W TEFR
n_\o
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 Elastic sample | |
[E]4.4.3.1 Cone Spheret&#!
HERARN:

E a¢ [ b & b a® — b?
F=2 ad — ——asin—| ——+ [(a*— b?) +
1 —v? 2tané |2 al 3R 2tané 3R

HfFAh (BOHHEREER) , EAEGNHREE, vAIBERIANEE, RAKRBHRENFZ, ORNEA
RE, bAIRMFRR:

b= Rcosf
FEAS$RaT @i T AT EE:

b
6+E( ’az—bz—a)— a (E—asin—)zﬂ
R tan @\ 2 a

Hb = aflf, ZERELRE NHertzi&RY

4.4.4 JKRIEH

ZIE R B Johnson, KendallflRoberts B, ERTFZREMM HMNBEREANE, JKRIEE AR
T

3R
a® =—|F + 3nRAy + J 6mRply + (3HRﬂF)2‘

4E"
2 2 [a
§=L 1__(_‘})
R 3\ a

HhaRiEf¥i2, FAHN (BHHLEE) , EEAFAWREE (ZRERTHEERM) , RIRFAR
REIF1Z, ONENRE, AYAMM DI, aoN*M N0 AIZRMFZ, BN:

3/2
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3 9mR?Ay

ap
2E"
FadhB =AM, BD:
= 3 AyR
T
Nanoscope Analysisigfft 7 =Z#IKRIZRIUE HIE:
4.4.4.1 JKR Full
JKR FUllF|BFffE EMMEBEBIERNESITET eV REENVREZE., S TETHIER, B Ti& M
XE&R:
4 1
3 3
( F
14+ [1——
_a F adn 2 a
contact ﬂﬂ 2 3 a{} 2

\ / \ /

M AMBHERBITRAN_FIELENEGF a0, RERBEaoITEREATEGRE:

Y

3
ZHD

*

4.4.4.2 JKR 2 Point

JKRAAEFIBHMM A RANSR (51, F) MNAOMNSR (30, 0) HEHEHK, MKItBEIRSEER
EmHRRE, RUSEERIMTRNMUE, BN NUBHIEREITER,

3
K] 5
1+ V16\2 F
1{:-( +3 ) F<0
3
Jﬁ(ﬁn—ﬁl)

3
E= EK(l —v?)

4.4.4.3 JKR 2 Point - Stiffness

JKR 2 Point — StiffnesstREF|BHM N EARKRIAFN N A0S (30, 0) MRS RITESN
BHK, MKITEFERENFEEVNERE, RESEEZMTROUE, ENBAIUBIERETER,

182



3
Sikr

RF

K= [-3.42936

,EF <0

4.4.5 MRNZUSTER

A w0 D

MRBF{ERBRZHertzian, Cone Sphereg{&JKR model, ETip RadiusH i N\ RIEFERIKF 1R,
MR FEANZESneddondEFCone Spheret&E!, 7 Tip Half AngleHI AT RINEFRNEHEFA.

WA @IEMEE,

RERBERIM /1, 33FCone SpherefIJKRIZEL, ERiANYes, ZRALM AT, ARSI R

TR .

P N o O

i AMinimum Force Fit Boundary,

i AMaximum Force Fit Boundary,
fEModulus Fit ModelFiEFINSER,

#£Z direction™di% )”UTLXA{Eﬁﬁ?;zLEx:@m@%ﬁEx
£Spring Constantfi A BB E

10. EHES T AR LL@DEF' ?:%*EETEWJ MREE,
1. Bm#Save ImagelRF4E

T 'oT 77 #h 2%

—RBDFNEZIRAMNFIH+ZEZLBF NS, E—RNRXEDME, 7 ERATRR 7

HIEE.

1. ER BB SEFCommands > Review Curves#H A\ Flle B4 FRiE .
2. NEMR, MEODHEEONT:

o

o

?"Dlrectoryﬂlﬂim)\*ﬁi‘ﬁmﬂ’]bEéﬁﬁlﬁ%%@o
EEHTOEME: RHE (Date) , TMR (BRIERSEMEZE, ELETFRESEMNETR)
2% (Name) .
RERAR (AikAscending) ZfEFRHETI (F4AiEkAscending) .
?%éﬁ%ﬂ’]ﬁuijolts (V) . Metric (nm&{pm) BForce (nN)

yut ?J R ERANZRITR. ORERIME.
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Review Force Curves - [titin.458]

Sort
| D:\Force curves\Titin |7|Date vl [~ Ascending

Directory: |}.;

Plot Units: |Metric 'I Plot: |1 vl ™ Separation Trace: IEhath "l

s0
40
3 30
=
c
L 20
(& ]
@
kT
(o] 10
0
0 S0 100 150 200 250 300 350 400 450
Z (nm)

File: | | I 1 5 | )|| of 2 [™ Mark for Delete
Delete Files |

E15.1 FilsE /1 B 4

3. AEE% T ANFileZEMNET L EZ—NRXEHEFRAN L%, BikMark for DeletelEai iR & LAY, #n
ICEMREI % ., mifiDelete FilesiHlfg, XL/ 4L STAEHRMIFR 2 [,
4. IBECHUrIEE, ERERARNSABEMAREERNTTHITHA., BREIREAE, WHEEGHERTHRAGE

RO AR EARED A

6 Tk 1H%
B —FBEIS 7 B AR A RERIEN BATEE, RIESBINT

1. EE B P%IECommands > Filter Curves,

2. TEHMAE OWEFTR.
o ?"Directoryﬂlﬂiﬁ)\*ﬁi‘ﬁﬁﬂ’]j}EZ%S(#FEEE%@O

o fEPlotAREI AETN R AYIE
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o fEMinimum Distance i A #{E, NiEf SRS ZEMIMinimum Distancels B AR EIE S #
2B,

o fEMinimum ForceHa N BERIEHEEHE.,

o ffAverage PointsHi NS, MR ARER]E&Average Points/27 R, XLEHIESRENTFE
BEERNIEE, MM HITRIRAIE,

-

Filter Force Curves
Directory: JDZ\bingEﬁf'\LP'IUD Analyzing 381 of 2145 curves, keeping 311 curves. s
Cl

MinimLm Force: 100 pM Minimum Distance: |1 00 rim Average Points: |1 0 Plat: |1 LI
Delete Curve: D:\bigfedit\LP-top\Fre_1535 Keep Curve: D:\bigfedir\LP-top\Frc_1534

30 30

20 /fj 20 ;{

7 oo A
A YA A
"’ o ||
0 MW 0 /“'u/w/l/lﬁ/f

10 TITILLL 10 / ///53//?//'/ '
g K /{/&_#/}-_ g /;'/,eyfﬂ
— =20 J 7 — -20 } /

/
S <" £ S 0/ /
5 / / 5 / rd
L -40 7 L 40 /
f / f /

50 yd -50 Ve

80 / e 80 | S

70 1/ 70 X/

0 S0 100 150 200 0 50 100 150 200
Separation (nm) Separation (nm)
L

E6.1 iR %

3. miDelete Curves, iEENXHEAN N HZLIR ERTIZRSEHTIEIE., midiCancel JUAMFAE,
4. HREMMBIENIHEZSERELLENEOF, FHLAHEESOConfirm File Delete, 188)E & Ml kR
IXLE 7 B 2% S04 = o] Ui,

7 ZRME DI

ZRMEDNINE (MCA) BEBN—TELFNZFZHHEHITON,

7.1 DB
th

ENTEOPKIZEZMEXHE (MCA) , BMRARNEITH. EMCAEOH SHAdd Files... 1%
H, TANHEEE OREFESFEDWHORampXH, RHEAJDRIMN, XEXHHFERIMEMCAT ORI HF
B, SEXLEMEXHENRBFOIMBEPEZPHTER., XERampii & o] DUBE S X HFEEFPloti=
THNUERFMAERampi & E O+ 2 /el R20E .

% Multiple Curve Analysis |

3T0.8nem
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~371.2 nm

Image Cursor Mode
. Selections & Buttons

Image Cursar Mode
(% Select Bow ( Unselect Box  Measuse Line Check Al I um“]

|
98.7 um

PlotWindow

1000
WL T |
R R
‘% l "|"‘] Rl fl f
3 0 Al Ve ! I# ‘ U4 I.d SLAMW N LW
L ~
E 500 il
as 15 F 25 3 35
L {pm}
8 Display Input Parameters
= Plat Units Force e
Direction Both
Type Separation ¢
Trwvert Mo =
— Plot 1
— Select Made Off
B Peak Detection
Mimimum Size 0100 nN
e of Maamum T %
Minimum Whdth 5.00 nm o
File Name | Plat | Plot Dffset [rem, m¥) | Image Dffset (m, m] | Peask Mumbes | % alue [nm]
poirkandshoot0000. = (000, 0.00) (4047397 006.4.. O 0,000
pointandshootDO00... = (0000, 0.00) [6.244558=-005. 4. 0 0.0DO
pointandshoot0000, = (0,00, 0.00) (6.167463=006.5.. O 0,000
pointandshootDO00.., = [DU00, D00} [4.278677e-005, 6. —0 nnnn .
poirkandshootQ000,, = 0,00, 0.00) — e (0§ - - g
pointandshoal0D00._. X {0.00, 0.00) Fie%mew.. MICAFile Information Register &

Associated Buttons
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1|

Add Filez.. | Remoye Files

Find Peaks

Export. |

ARREXHFREOPHNXEHITAARTAIRS,

E7.1.1 MCAE O

B] DA £330 53 S B3 8 P A BYRamp A 2%,

Set Increments

Check All
Uncheck All

Capy

File Mame | Plot | Plot Offset (3,%] | Peak Number | % Ve 3] | ¥ Value [V] | PK-FE 5] | dv Walue V)
ylind-1.dat ® (0,00, 0,00 i 0.000 0.000 0.000 0,000
lind-2 dat b (0,00, 0.00) 0 0,000 0,000 0.000 0.000
viind-3.dat b (0,00, 0.00) ] 0,000 0,000 0.000 0.000
ylind-d, i ~ (0.00, 0.00) ] 0,000 0,000 0.000 0,000

Set Offsets

AddFiles... | Remove Fies| Find Peaks

Export... |

BE7.1.2 AR THIR

E R AT Ramp Hi & RO IS FIIE & .

Set Increments E Set Offsets E
# Offset: 1 W # Offset: 0 W
Y Offset: 0.05 v Y Offset: 0 W
1[4 | Cancel UK | Cancel

AR N B B PR X UEFAE O T B AARampX 4,

7.2 MCARE

%

2
Select Box
Unselect Box

Measure Line

E7.1.3 A THRBFIREMNBTIEEINEE

HiTRampRi & D7,

x7.2.1 MCASREImage Cursor ModeiZ i

JEAE R BT £XE R EYRamp i £
JEAE SN AT R £XE R EYRamp i £
PTE AR R E

kD
fﬁ*

:nfﬁ*
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Check All ETREBHNIBERampi4

Uncheck All fa i B RN FT B Ramp Bl

%7.2.2 MCAZ: %

4R S 7 PU
Display Plot Units EERELWNEBEA N Volts (V) . Metric (nma{um) =
Force (nN)
Direction 175 1E B B & i3 EX o [l R ER
Type prig s
Invert BEIZEY = OBIXEhENGE
Select Mode B’AONGE, ERGBLETNHIESSRABSS, BRFRamp
IR AER, DRENLAE, HEERBIETNMERN
=)
Peak Detection = Minimum Size REZERE, 5FXM™MEAEREH
Percentage of M —NIEYAEEET BT ZEE, WRHEN —DBERE
ax

Minimum Width a —
t % Max

-

IER B EBTIZE, NWEHAEN—TBRIE

Auto Align Cur  X-axis auto—zero EEEHBFRampHILELITEREOS
ves Y-axis auto-zero EEEEBERampEIEILITEBEOS

Cascade Offset LY-axis auto—zeroift Iy Cascadeld, YHIMERZEHIZE
BEX

#*7.2.3 MCAX 1=

S8 U

Add Files BRampHIZ RN EMCAX B R

Remove Files 5% ERamp il 2 MMCA 455 B2 H #5 B%

Find Peaks fRiEPeak Detectionig EMS &k i ) H % FRILE
Export SHNHERRES T

7.3 BlIEEMCAX ¥
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Nanoscope B4 H HJPoint and ShootIhgEAJ LAB s BMCAX 4, A B Nanodrive i) 2 5
RampBi4k.datXXH&H B —TMCAXH, R{EShiftHZBCtrIER®E 21 .datX, mERFAR, T

h B FIiEECurve Analysis,

i Browse Data Files -
,“‘? “"'Hl ﬁl ‘Hl #l Directory: ;Id:\nanudrive dat files
MName Modified | File Type | Data Ty
ylin1-4.mca 07/11/12 15:18:04 MCA File
04/17/12 15:39:10 DAT File
04/17/12 15:39:10 DAT File
04/17/12 15:39:10 DAT File
| open 04/17/12 15:39:10 DAT Fil_e
yzlin1-5.m 071112 15:21:44 MCA File
yzlin1 dat POt * | 04/17/1215:37:22 DAT File
yzlinZ.dat  Delete 04/20/12 16:55:11 DAT File
yzlind.dat  Move... 04/20/12 16:55:19 DAT File
yzlind.dat  Copy... 04/20/12 16:55:25 DAT File
yzlin5. dat _ 04/20/12 16:55:30 DAT File
Make Movie...
~ Curve Analysis

E]7.3.1 i%&#%Curve Analysis

EREEOR, REFREN.mcaXHHXHRTNRFREZ,
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-

Create a new Multiple Curve Analysis file | E |E

Savein: | () nanodiive dat files ~| o« @ ¥ BB

2. ylini-4.mca
yzlin1-5.mca

My Recent
Documents

(2

Desktop

5

My Documents

8

My Computer

.

My Network  File name: Iylin1 -4.mca j Save
=

Places
Cancel

Save as lype: IMuIt'ple Curve Analysis Files [*.mca)

[E7.3.2 BIEMCAX 4

8i%Eun§w

ERNSHINEEBIINEHERHE. NEH. HRFVKRFR. tSHEHEF BRI,
HAPERGHHEAHRERTFRENSH], NEEANIRHENRYT, FELFENTHERHE
i, SEERAXTINE, RETEXREEFNERINSHER, EREFIERENNSHAEME
Change, 7ENew Value i NFE(E, AERTExecuteTEMEBER ., XLESHRIEREIGLENHFEM

B, BATZHREFEXMGT, RIFRESaveREFEN.

/
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Change Current Value MNew Yalue
| sensitivity 36.7 nmfy 0,00 nmy
I_ Spring Constant 0.496 Njm 0,00 Mfm
v TpRadus  700em  [zoom ]

| Tip Half Angle 0.00© 0,00 ©

| Sample Poisson's Ratio 0.00 0,00

New values will be used in subsequent analysis views but will not be saved to
the file unless specifically saved using 'Save' or 'Save As...'

rd

E8.1 ERNSHEO

9 A ENS

EANDATUARNEHHASEFERNZREEZE, ErJERANNSEE B EHertz&R8 | Sneddont&
Al Cone SphereBRIFIUKRER , HowLSBUT,
1. EAMNKEEOQPRITFEENXMHE, REXEEPAnalysis > Indentation & Mt TE X BEEAR
EXND T ER,
2. f£Active CurveIZEDIT WAL NIZIAE (IEE) SHEHME (48) .
3. 7£X Data TypeH ik ELBIEE (Ramp) ZAfE (Time) ,
4. 7£Fit Method ARG KR, BE
o Contact Point Based/Max Adhesion Point Based, Hertzf1Sneddoni& B3 & H T IR
RIIEE M R/NZFELE, Cone SpherefREIN HMAH#TETTASMNMMENS, FHILXLE
BB F1Zf = JKR Two PointflJKR Two Point — Stiffnesst& 33 17 #4558 1T 3 173 S A#
B D REOELE, FELEABEHITFit Methodf9iEHE; JKR FulliRBL 3T 7 i 2% 3 1713 s K MG BT 77 s A9 L

PaN
Ao

o Linearized Model, Hertz{&EBIm] ASLIM AN &S,
2/3

F?ﬁ=i £ R| 6
31— 2

SneddonfREUATSLIAN T & S,

F1/2 = (En £ tan :x)é‘
T 1—12
JKR FulliEBL A& IS, JKR 2 PointflJKR 2 Point — StiffnessiE R REEFER L MEINES .,
XELUNERUATERMEHMEZBEITR, AUEFTERRAEERSNUE., HREEHR
FRE, DESEEENHE L HNR/IVE, HHUTEBRE:
" MO BHEZTAFR, SHBES%NEIERSTEENES, TEERE,
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» REMNFERNT—RFE, WERTRERNEER/RIMITUE, SAREK,

» EEXTSE, SRETEN, ZREANNHNE/MER.

» WAHMEHITEEMSH, FENESTEEL/RNDNRZRIME,

B, A2oB#HER, Ix/MERNUBESHEKIRCS, AU ETHESZERZL. £ EIKR Full
RER, NNs/IMERINERKKEH T,

. HFit Methodji%&AContact Point Basedft, #EContact Point AlgoritnmAiZiFiEf mItEEL, &

1A
Best Estimate, EZRNMEANE—TRUKE—TR, REMDHLFNIRXFL, MM
LHhese, WieEENNIHEARRR/REINVEMR, ITHERRTERAZIHE LHRRR, BNt

REERTIFEMIT D NHENIREES,
Treat as Fit Variable, XN #n&IMBest Estlmatejjﬁ_il“"—"_ REBOBMAIEANABOEIHK (B
BN TENHEZH5%) NPMARTF (RISIBE) 1S, ERERMS,

D% L EEREREIE RS,

. EFit Methodit AJKRET, EMax Adhesion Algorithm/ iR R KM H SitEEE, 8iF:

Best Estimate, 5 A I HIEMamEE—#,
Absolute Minimum, HHi%Z% FMRESEVNRAMM D=,
HEE FEEEREIEREAMM NS,

L RERDERIM A, 33T Cone SpherefIUKRIZEL, EiAFYes, ZERHM AT, ARSI

THMEA

. B AMinimum Force Fit Boundarysi&#mHm L AN BHEEL HTATINEG LIRS,
. i AMaximum Force Fit Boundarys{ZE &N T H A BEERFEMATINE TRA,
10.

£Modulus Fit Model FiEFEILISER, IFFIKR, EFHENAER
BESHE, SREOPLHEMaximumFIMinimum Fit BoundaryZIEﬂjjH%E’JW’A‘*E?E?WRZ

FRAEMBANERND IRFEEHKD, WRNNKH0) ZENMAHE. BESHAERTH
SHEBTHIMT:
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5 Inputs
~ Active Curve Extend |
— X Data Type Ramp |
— Fit Method Contact Point Based |
- Contact Point Algorithm Best Estimate |
— Include Adhesion Force Yes |
— Max Force Fit Boundary 0% |
~ Min Force Fit Boundary 0% |
~ Fit Model Sneddon (Conical) |
5 Results
- R 05847
= Young's Modulus 0.598 MPa
— Reduced Modulus 0.797 MPa
~ Mean Indentation Tip Velocity 1602 nm/s
~ Mean Indentation Loading Rate 2.2 nN/s
— Minimum Force 001075 nN
~ Contact Point 3.2 nm

E9.1 EF 1= S fHertzHISneddontE B &
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Force (nN)

20

10

|
|
i
|

(Max Force Fit Boundary) / /

e e e e e e = = e e = ==

e e =

(Contact Point)

/

[Min Force Fit Boundary)

- — e — - — - — g —— - — - — . — e — . — e — e — e — e — — —

0 20 40 60 80 100 120 140 160
separation (nm)

E9.2 ETFEM/RmHertz BB S5 R
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Force (ni)

25

[Max Force Fit Buundary)

. A A —

( Minimum Force )

100 200 300 400 S00 600 700 800 900

Separation (nm)

Inputs
— Active Curve Retract |
~ Fit Method Linearized Model |
— Include Adhesion Force Yes J
~ Max Force Fit Boundary 70 % |
— Min Force Fit Boundary 10 % |
~ Fit Model Hertzian (Spherical) |
Results
I: R2 0.9963

Young's Modulus 0.0361 MPa
L Reduced modulus 0.0481 MPa

E9.3 ETF &M S HREMNHertzEiSneddonil & & O
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B Inputs
— Active Curve Extend J
— X Data Type Ramp J
— Fit Method Contact Point Based
— Contact Point Algorithm Best Estimate
~ Max Force Fit Boundary 70 % J
~ Min Force Fit Boundary 2% I
— Fit Model Cone Sphere J
B Results
- R/ 0.000
~ Young's Modulus 0113 MPa
~ Reduced Modulus 0.151 MPa
~ Mean Indentation Tip Velocity 1602 nm/s
~ Mean Indentation Loading Rate 232 nN/s
~ Minimum Force 001075 nN
“ Contact Point 362 nm

E9.4 Cone Spheref&Bi 54

15

Max Force Fit Boundary ]

5
- e

Contact Point

0s

[meﬂt Boundary ] :

100 200 300 400 00
Separation (nm)

E9.5 Cone Spherefll &4 %

Force (nN)

B T

- -
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& Inputs
- Active Curve Retract ]
— X Data Type Ramp |
— Fit Methed Max Adhesion Point Based |
— Max Adhesion Point Algonthm Best Estimate |
~ Max Force Fit Boundary 90 % |
~ Min Force Fit Boundary 0% |
— Fit Model JKR |
— JKR Method Full |
=5 Resuits
~ R 0.5676
=~ Young's Modulus 20.1 MPa
— Reduced Medulus 221 MPa
— Mean Indentation Tip Velocity -233 nm/s
— Mean Indentation Loading Rate 179 nN/s
= Minimum Force 5472 nN
= JKR Max Adhesion Point 254 nm

E9.6 ETHRAMM NEIIKR FulliRE

Force (nN)

r
-5 ! -------- K ................ _
i [ Min Force Fit Boundary ]
" “ | Soplm‘n'm (nm) “ “ - -
. . ,

10 | .

[ ‘ Max Adhesion Point ]

/

Max Force Fit Boundary J

E9.7 EFT &AM HEIJKR Fullill& 4R
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B Inputs
— Active Curve Retract |
— X Data Type Ramp |
— Fit Method Linearized Model |
— Max Force Fit Boundary 90 % |
~ Min Force Fit Boundary 30 % |
~ Fit Model JKR |
- JKR Method Full |
H Results
— R* 0.9904
— Young's Modulus 238 MPa
— Reduced Modulus 26.2 MPa
~ Mean Indentation Tip Velocity -233 nm/s
— Mean Indentation Loading Rate -179 nN/s
 Minimum Force 5472 nN

E9.8 ETHMMEHIIKR FulliRE

E9.9 EFTLHMMESHIKR FUllRBRINEER
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B Inputs
— Active Curve Retract
~ X Data Type Ramp
~ Max Adhesion Point Algorithm Best Estimate
~ Fit Model JKR
~ JKR Method 2Pont

B Results
-~ R 09577
~ Young's Modulus 148 MPa
~ Reduced Modulus 16.3 MPa
— Mean Indentation Tip Velocity -231 nm/s
— Mean Indentation Loading Rate -210 nN/s
— Minimum Force 5146 nN
~ JKR Zero Force Point 7.20 nm
— JKR Max Adhesion Point 254 nm

&]9.10 JKR 2 Point{Z#l
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E9.11 EFJIKR 2 PointiE B SER

10 g BEERIE

ELRETNRENE N 4 E LR K FENREBEXNELHITRIE, BAQNS[RERSIED

MAELIIS, HTFASHINSERE, KGN REE, BN TENH NSRS ISR
ESNFMN., HSBUT:

8.

N o ok Db~

MERRENDEE, BERIREE, 880K,
ER DL EBEAM N Volts (V) . Metric (nm8um) 8{Force (nN) ,
REBENHETELITAISER D BEEE.
EERHITEEZNEN AR, 0NN, (MRERE; 1SUh—K, REMHNTRE.
f£Extend Baseline Scource ik iFiiI BRIV E & N IZ T ER S B ER .
f£Retract Baseline ScourceF it iZ BRI E & IR IR B HER .
EHMEPBIRMEHTREEPETELZIUSHE D,
miExecute HITEARIE,
B Inputs
— Direction Both
— Plot Units Force
— Type Separation
— Correction Order 1st
— Extend Baseline Source Extend
— Retract Baseline Source Retract
— Extend Source Baseline Start 0%
— Extend Source Baseline Stop 90 %
— Retract Source Baseline Start 0%
— Retract Source Baseline Stop 90 %
Execute I MNew data will be used in subsequent analysis views but will not be

saved to the file unless specifically saved using 'Save' or 'Save As...'

E10.1 E&ERKIE
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AR IR 2 3 Ramp Hi £ A 1TIR IR IR, FRARE/ S ERE, HPRUT:
1 EEBIRENNELER, BEENRIR, deNEHER.
2. ENMATFHILEN[HE, fRBEA, LERNMEHTIE,

B Inputs
|— Direction
L average Points

Both |
3 |

l Execute l New data will be used in subsequent analysis views but will not be
saved to the file unless specifically saved using 'Save' or 'Save As...'
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3. BFExecuteiH(TiE AR,
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12 Hold ot

Hold % #1 Nanoscope Analysisf9—F1Ih8E, BEBE D HTRampHi % FEIHoIdER . HoldE@FE§Ramp
TREAEIAMAERS, 4EET™TYEE—BRNEATICREEENEENTH. EDNPRAOT:
1. ENRE ORI THESHoldERBMRampX 4 BT FRampiIA DT>, EHREPIHOIJER,

2. AR BRI EAnalysis > Hold Analysis= £ T AR EZFiEFEHold o T ER, # AHold7 # 577
H. HRampXHH A EEHoIdE, MEHELT RIRE.
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Ferce [nN)
8

1] os ar (1] 1] 1 " F ] Lk e

Time { 8}
B Inputs
Image Data Deeflection Ermar
Pt Limits Force
Sprang Comitant 1470 Nim
X Data Type Tme
Fin Typa Nena
it Marker [T}
Endl Warkes 100 % o
B Resulty
L & G e 000 4
L] 1 AP0+ 000 4
o 1733 «-007 N
¥l FA564652-008 N
q.0 9500830000 &
Y- LATTSe-007 N
v/ dx 1. Te-007 W/n
gy +1.20%60- 006 wH
- MaFa
Rt Meam Square 0 DOOOCO0:e + 000
- Awerage Devistion 00000800 + 000
R 0.000

E12.3 Holdp #

13 A< iE

I A #8385 T @Nanoscope AnalysisBI— I INEE, SRamplIAX #1794, BREIRampiIAE
BAMERELR: FHEAEMNZEE, TMAENLDRE, REREITSHETCTHHOIME, RIFTMER
EfHoldE, Bu—RIEBNEEEMEa—RIEBNERE., MADTEZRNT:

1. AR AEHRIT A SO WHRampl AN 4, REXBEEFRIAnalysis > Script Datagi®& T B B4

HR AR A 9 47 B AT
2. IADIAENT:
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3. RITTRampERERME—ER#T oM. T Holdk, EREREHoIdDTEIRHITON, EFHITEL
RIE, BiERFRAENZRIRIFRAENEHE, [REELREERRET,

Segrrant Dushion 250
srgrant R [ype I
Segment Lamp o T
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207



IEILEE S

IEBXDHINERRD U TEELRE: SERERENON. SEMERENHTREREEX

1 @l HSDC Force Analysis (BREIERE N D)

SERIEEDONMEBER S REFLEBEFNDZMREG, GIMESTMEN., AERNZHREBREDTER
XEERGLRERIBOM%, $XIUEE D4, Nanoscope AnalysisiREF & T IEEHQNMER B4 I
BE., ZMENFIEZEEMNEIMBMNBNXIF R HMENITMEREDT. REEIUAE—FTSHEIHEE
ER N INEES S = A R FEIT D,

EHTEGREN, SRMARXEBHNXE, =i “Capture Line”Blin, XM AHFESLHES
(DSP) ZEHEHZGFHRGF TR BSRAFERERBXYH, AEESEHNEREREPR S
i “Upload Data” BEFHNMBREFITENEE A,

1.1 QNMAOZE DR B

1. I IBEDQNME R LR REX 4
2. RS BRMEREN D FELR, FTHAMENRRAE:
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Hsdc Displing Channil
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o gl [ Loosinege |
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Force Curve Selection Eport Curves ... |
" par " pukiple |IM |67 Fusstors Defauit
B PeakForceQMM Input Paramaters
Force Curve Type Both
Deformation Sens 168 nm/V
Deflection Sens 24,5 nmiV
£pring Constant 21.50 Mim
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3. Rit“Load Image” BlfR, #EEFSXEBREEBIEREHHERNEGRX M.
4. E2HRMREBKFLERTRENDEL,

I? {n?l QI &, I <) 198.2 nm

0.0 1: Height 4.0 pm

81.6 nm

E1.1.2 5ERAERELMYNE R
5. EISHAMmMMFAEEEERAETESRMEREBETEFNME N AMEAFMEGHRNMIE,

BEEMNNSEEPNRFRERIIMENHENEFS . FHMNXM P EEF N HERRE LB B At
BN, AFMEGRERIEER AERA R TASRBFREN,
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~Image Line Selection

Cal ©onelne ! ¢ | [ LoadImage ..
Force Curve Selection Export Curves ..,
* pair " pokiple 334|667 Restore Defaul
B PeakForceQNM Input Parameters
— Force Curve Type Both |
-~ Deformation Sens 168 nm/V |
= Deflection Sens 24,5 nm/V |
- Spring Constant 21,50 N/m |
- Hsdc Display Channel 1 | Copy Cptoerd _
- Retrace image from; PS+LDPES0-film 014 - Charnel ¥

] 4: LogDMTModulus

E1.1.3 HHERERGHUETRE

6. FMEIRMNH L thEZ &340t 8 (Deflection Error vs. Time) BRI BELAE R, WE4LFAT
N BECrIREERTHABEREREI T BMAENXE, REBRAGEGETABRAREERENTERRE
%,

S
£ g
2
L
=
o
-
S
a

2065 207

205 2065 206

2045 f
Time (ms)

2035 204




20
z
=
T
=
Q
L
1
20 40 60 &0 100 120 140 160 160
Z(nm)

Image Line Selection

C M oneline |l . ‘ Load [mage ...

Force Curve Selection Export Curves ...

(" par = witile (3% |40¢ ‘ Restore Default
B PeakForcaQNM Input Parameters

— Force Curve Type Both

— Deformation Sens 168 nm/V

— Deflection Sens 24.5 nm/V

— Spring Constant 21.50 Nfm

~ Hsdc Display Channel 1

“ Retrace image from: PS+LDPE20-film.014

-
f
0.0 1: Height

E1.1.4 SREERENHESTED

1.2 BIfg&i%E

BE:

« All: BRRENFAEEBE,

* One Line: ERAREN—FAML.

OFMEG LEEXE ENE KR RAMEENARENRERR., RFSERENMEEREFERT.
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~ Image Line Selection
Cal @ onetne [0 > [ loximeger

~Force Curve Selection Export Curves ...
@ pair " pukiple 461 462 Restore Defaul
B PeakForceQNM Input Parameters

— Force Curve Type Both |
— Deformation Sens 172 nm/ v I
— Deflection Sens 45.0 nm/V |
— Spring Constant 33.33 N/m |
— Hsdc Display Channel 1 |

— Retrace image from: tesp-ps-ldpesp.001

E1.2.1 IB{E0 QNMIZHI SR E

1.3 Nk i%EE

RE:

° MF: ER—XIEmAMN NI, WEGR, L&E%MEMNEEE ST 8 L% EPHEN
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Force { ni)

|
0o 1: Height 4.0um

216 rm

20 40 60 80 100 120 140 160 160
L{nm)
Image Line Selection
Co G oere |1 ‘ Load Image ...
Farce Curve Selection Export Curves ...
(" pair  pukiple [524 {530 ‘ Restore Defauk
B PeakForceQNM Input Parameters
~ Force Curve Type Both
— Deformation Sens 168 nm/V
~ Deflection Sens 24.5 nm/V
~ Spring Constant 21.50 N/m
~ Hsde Display Channel 1
~ Retrace image from: PS+LDPE90-film.014

E1.3.1 EFEZE %
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1.4 Hih%%<E

RE:

o 2t N EREERMNEIRE
o £ XETEELR

o BRiE: XETERER

1.5 TH&SH

RENHESHAM:
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s SHZEHHMSE

BESEMN LN F—TASCIXHE, BIAENanoscope AnalysisH#1To#7,
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|+ Line Plot

“ertical Deflection {m)
B

Time [ 5)

B Channel data

— Display Type Channel ve Tima
— Freguency Bin width 1000 Hz
Humher of Time Segments 1
~ ¥ 3cale Linear
- ¥ Scale Linear
= High Speed Data Type Vertical Deflaction
~ Units Metric
= Fit Type Honge
B Marker Pair 1 I
= 5.4518382-001 &
— Xl 9.87975Te-001 &
(! 07709 Y
Tl 0.3035 Y
- Xl -0 0.4428 =
=1 -0 03806 Y
= drrdi 0.6595 W
— e dy 11638 s/
= Least Squares Equation
I~ Root Mean Square 0.000 %
= Average Deviation 0,000 Y
B Marker Pair 2
X2 0.0000002+000 §
— X3 00000004000 5
= V2 0.000 %
- 2 f1 Ana )
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- PRI SRR IR E
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X scale

Y scale

High Speed Data Type
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dy/dX S -S4

Least Square Equati ZHFit TypeilZ &L MINEH, FB—XHIRE M EIFIRE X N A8 IR S B %
on ELNEMIERE

Root Mean Square B LT EE

Average Deviation MNELZNTIIRE

3 ﬂ] Strip Chart (FIXE)
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3.1 HIREISRE

S8
Image Data
Sens. Zsens.
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®3.1.2 HinE D ER
g

5B — AR

r;r:

Fit Type None
B Marker Pair 1
~ X0 229.35
— X1 264,45
— Y0 -468.5 nm
= Y1 547.5 nm
= X1 -0 35105
= Y1-Y0 1016 nm
= d/dx 28,9499 nm/s
- A}/ dy 0.0345 s/nm
— Least Squares Equation
~ Root Mean Square 0,000 nm
— Average Deviation 0,000 nm
B Marker Pair 2
X2 34945
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~ Root Mean Square 0,000 nm
— Average Deviation 0,000 nm
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o AREMARERFRONNEG LERIENBEX %, REREKFL
o HEEE, RENRIFEZBLKEAREREERETAETR

41]1? BIRER ERANEOYS, BPeEBSTaER LNEREE.

BENFMERN G, fRbORmZREMNEITEREGE

. 9 ‘ﬁﬁﬁﬂiiﬁi AP BES TR BIR £ 1% RE X7 480

o HNFINENG, RERMARIZERENXE

o WHEMNERESEE T ERF O

HEMRBENRmRIEINGEN T

o Zoom In: FIK40%, {NBERIAK—

o Zoom Out: 4&/]\40%, 1XBEZE/N—IR

© Mouse Wheel: EIZBERIA @ EZEMROA @DRDEMREL T UABRASNE R/ NER, 8RK
T20%, REFEEEAER TH I UEEH

o Mouse Double Click: XX #IAI &2 EHR 0

2.1 FIIHSE=
FIIRSHEMRLEFERNAPMILYER, TSRS, BESENTE. BHESSH.
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N BB

10,0

0.0

Canvas

1
235.5 ym

Tree |F{eg | Color | Canvas | Config |

Ovely:|pdd v| Bend:|Agha |

ﬂj— 68 | ColorTable:|

7 showhide|

RESHNTIRENEGEINEN:

E2.1.1 MIROFFI S 512

Show/Hide: mREEGEXMHETHNERTRERSKEHEZER.
Change Order in tree: EHEGRREEESEFNFT.
Overlay: BI@EBERHE, HEPREINEERIIBNRE. IREWNT:

° Alpha: Colorp = ColornQOriginal*an + Colorn_1*(1-ap)

© Add: Colorp = ColornQriginal*an + Colorn_1

o Max: Max[ColornOriginal*an, Colorp—1]
Blend: BEEE AL, HEREMSERIIBNRE, REMT:
° Alpha: Colorp = ColornQOriginal*an + Colorn_1*(1-ap)
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© Add: Colorp = ColornQriginal*an + Colorn_1

o Max: Max[Colornoriginal*an, Colorp—1]
* Opacity: BB ENZERE, TR IBMARFHIENFTLNE.,
e Color Table: BirZ %

211 BIRIRESE
ARTA RS FERS AL EEERIE

Fl
%
e

N 28] 100 Tree |Reg. | Color | Canvs | Corfg |

Overy: [Agha  v| Bend|gha -]
Opecty
—— [ coorTable:[

Enable Label Edit

Lines and Buttons

Import Images to Top ...
Import Images to Bottom ...

Add New Group to Top
Add New Group to Bottom

Delete Selected Q
Delete All

Z Sensar
0

\ TM Deflection
00 Canvas 307.2 ym — o

E2.1.1.1 MIROERIZE S 1

- Enable Label Edit: KR AIRTZEGIRE.

- Lines and Buttons: BiEERF5H B4R,

- Import Images to Top: EHFN, SANEGETERRLE.

- Import Images to Bottom: EH Y, SANEKRETERZKE.
- Add New Group to Top: ZEEGRLERNIN—EHER.

- Add New Group to Bottom: ZEEEGREERINI—HEZ.

- Delete Selected: MMIROH il 3% H B9 B 5 ,

228



- Delete All: HIEEMIROFRIFRE B1& .

2.2 S =
BEMRAESEEEEGNENE, YDKEINTME, FTUBTKESHIIA. B

M
FRNERLEATNES, UWRIDERNEE.

8 MIRO

N 1plpl-|]

The selected image can be

0.0

dragged with the mouse.

100

The image selected on which to perform |
these functions is displayed in the bottom

Tree  Red. ‘(olnr |(anva~;|ConI‘iq|

Registration
o= From Import  Change

X offset (um): | 7,324 | 0.000

Voffset (um): (0,992  |-1.600

Rotation (°): [88.021 | 3.800

; N (um): [ 209.035 |1uuu
¥ Size (m): | 165,775

Image Infarmation

di\capturel Canvas Imagesibfl bf

Inage Type: | TIF16
o Ploel Slze: | 1344
¥ Pixel Slze: | 1024

I I

area of the registration tab |

E2.2.1 5%
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Adjust Key

Show Image Registration
Frame Box Increments

\%a@ﬁ

Set the Current
Set Values Back to Import Registration Values

E2.2.2 JZMTE=

2.3 GBS =
MESRARBEEGHAL. WHENEE,
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R Iolpl- L]

10.0

00 Canvas 2000

E2.3.1 Bt S HA

APANBELERSHREAREHR. WEEMNeE, AEYRIE (R)

DIEERENEE.
1. BInSE:
MNanoscopefBirHIEE: 0 — 25,
2. RGB:
RELERLEES, ME2.3.2 - 2.3.5F T,

Tree |Reg  Color ]tlwas|r:unﬂn]

bFL.HF : Image

Calor Table: ’? WMRWGEWE

Gookrast: [0 gifset:[0

At Inage Cor .. |

Set s T npor et |

Preview of
selected image
with current color
configuration
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Nﬂﬂﬂﬂ_’l 100 | Tree |Reg.  Color ICamras | Canfig |

bf1.6F : Image

Color Table: |25_ vRiWGgME

Conkrast! Ir_l_ Cffset: | 0

Adjust Image Color Scale...

Sit As TIFF Impart Defaul

|
00 Canvas 2000 pm

E2.3.2 {EH25S BITRRIRE &
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o MIRO

N 1@lpl]]

1
00 Canvas 2000 pm

100

E2.3.3 AELE (R)

Tree | Req. Calar ‘Canvas|C0nﬁg|

BF 1EF ¢ Image

Coorebler |5 MR GI g
Contrast! ll] fosat:[l]

fidjust Image Color Scale, .. ‘

St As TIFF Import Dafault ‘
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o MIRO

R lpipl ]
!

|
00 Canvas 2000 um

100

E2.3.4 FBR%E (G)

Tree | Reg, (Color ‘(anvas|t0nﬁg|

BF 1EF ¢ Image

ClorTable: (5 TRMGI B

Contrasti [0 Offset:j0

fidjust Image Color Scale, ..

St As TIFF Import Dafault
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o MIRO

A

|r"|:f‘ ‘

0.0

1
Canvas 2000 pm

100

E2.3.5 AR

3. WEEESE:

WEEGXEE, #TEE: -10 — 10, E2.3.6 - 2.3.8Fim.

Tree |Reg. Color | Canvas | Confin |

BF1LEF ¢ Image
Color Table; |25 Fpl givg
Contrast: |0 Offset: |0

fidjust Image Color Scale, .. ‘

St As TIFF Import Dafault ‘
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& MIRO

R Z1P1PL 1]

1
oo Canvas 200.0 jam

100

E2.3.6 S¥LEEIFN-10

Tree | Reg, (Color |(anvas|(0nfig|

BF 1EF ¢ Image

CoorTable: [  MRWMGRE

Contrast! IIT Offset: r

Adjust Image Color Scale...

Set As TIFF Import Def suk
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o MIRO

00
E2.3.7 JFEEE 10
E2.3.8 E2.3.6f1E2.3.738EX Lt
4. BESE:

Tree | Reg, (Color |(anvas|(0nﬁg|

Y

BF 1EF ¢ Image

CoorTable: [  MRWMGRE

Contrast: I.IJ_ Qffset: [l:l_

Adjust Image Color Scale...

St As TIFF Import Dafault
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BEEGEE, DTEHeEEeirTiiE, BT EE: -128 — 128, WE2.3.9 - 2.3.11fR.

o MIRO

A

il

[

¥
-

0.0

Canvas

1
200.0 pm

100

E2.3.9 &£ H-128

Tree |Reg. Color | Canvas | Confin |

bFLLAF ¢ Image
Color Table; |25 VRiWGgWVEe
Contrast! |0 Qffeet: | 128

fidjust Image Color Scale, .. ‘

St As TIFF Import Dafault ‘
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o0 | Tree IRzg. Calor ICm%asICnrﬁgI

bFLKF ¢ Image

Color Table, |35— VRWMgIvE
Cotrast: [0 offsets[128

Adjust Image Color Scale...

St As TIF Iport Defauk

1
00 Canvas 2000 ym

E2.3.10 &£ ~128

E2.3.11 E2.3.971E2.3.1058 B3I LE
5. HTERSR:

239



I EARINEE,
6. RENTIFEIBRSARINSE:
B LERSEIRBRNEANTIHEGENIRIAE TS H.

2.4 RS

ERSHARBAZRERORT. UBEMEERE.
6 MIRO |

: 100 | Tree |Ren. | Color  Canvas | Corfig |
W Jﬂ-d—l—‘ 1 Canvas Registration ‘

Scala (nmfpleel: | 20,000
Horizankal Scake {pm): IW
Horlzontal Pixels: | 10000
& Offsat (um): | 0,000
¥ Offset (um): | 0,000
Rokation Angle (*); | 0,000
fspect Ratio: | 1,000

I Shaw Image Frame Box
r

r

Chapnel:| | Color Table: |
Opacity

— [100

|
00 Canvas 2000 prm

E2.4.1 BRSE4=
FEREGBIEN, #ETHNEEG (BREEEAXIEERE) TURABMHTEREEE)., SNAERR
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2.5 EEES =

ERESHAREFENRBENEELA.
o MIRO |

I'q _IJ _dl _EJJ_J 100 | Tree |Reg. | Color | Canvas ':Ol'lf'ﬂl

Interpolation Mode
(" Mearest Neighbor * Bi-Linear

- Camera Selection
r oy

SPM import channels limit: lﬁ_

Image Import Config ... [\4

|
00 Canvas 200.0 pm

E2.5.1 BEES =
1. BEER:
* Nearest Neighbor: {H{ENZERIANGESEE
e Bi-Linear: HRENRAZHLEBEE
2. SASPMEG X HEE LIR:
RE. spmEBEXH IS ANNBE LR, #TiE1 — 8,
3. BRSANEE:
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REFEANBEGSNEE.

3 MIROE{E

3.1 AFEGEMNA
AEMIROEIIRFEANHEENXZEGE, W TSHRI LT

e ek AmE

e XAERR

e YAEIRR

s XAEUE

s YREUE

s ERREHE

EGIE& MR IE

MIROSIEXLE SN irc X EREAERBEXHFTA, HEANBXAZEGN, EFWNircXEFHENS

B ARIEEZEGHNUE.
FARPANERGENZEEOFNE . BREEZERRircXHITAMROXH., EMIROE OFFENEE

8=, RTEEBRENRE:
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o MIRO

0.0

Canvas

1
200.0 pm

100

Tree |Req. | Color | Canwas Config |

Interpalation Mods
" Mearest Neighbor * Bi-Linear

Camera Selection
& o

Image Import Config ... E
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Registration: Import RGE Tiff As:
Rotation °):  2.00956 (© Bitmap (1 Channel)
Angle (*) | () Spit to 3 Channels
X Scale (nmfpixel):  £16.397 (O To Gray (1 Channel)
Y Scale (nmjpixel):  616.397 Tiff Color and Clipping
- ' TableID Contrast Offset
X Offset (um): | -94.1823 = [JFlipx 19 | “ ‘_1
¥ Offset (um): | -53.3047 | [JFlip¥ [v] Auto Contrast
e Low Chip (%): | 0.1
Dojcte High Clip (%): 0.1
et
D
- Import Z Order:
Linear () Import To Top
(O Import To Bottom
Dialog Show Options
(O On Every File
(%) On 15t File Only
(O Don't Show
Update/Save Selected
oK

E3.1.1 BBRSANREENO

BeRire X 737EMT:
1T ITEEGEMSH, AEABGSANRET
2. ﬁﬂﬁ%;—a%fﬁifé, EEMSEEPREHIRELHENSNEMER RGN REIMS .

BGSANREETOPETNIRESNEGE EINF X IEHEE L %N :
1. BfgEEInF:
Import To Top: MiSANEGERLE
Import To Bottom: FiGAWEGERKE (RIEEATR W)
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N

. XFIEAE SR R I -

e On Every File: 8 XSANEBGXHRNIIBEHENIZERTO

On 18t File only: YSAZPMEGXHN, RESAE— I XHENYBEESANREED
Don’t Show: AEHEANIZERO

3.2 HEBE®
EMROERHMBEG, HENT:

e EANEBER (FHIFR)

o ENERXH

3.2.1 EANE®
1. ﬁ? HESNEGER,
-

2. EEEGR, REITH,

s MRSANMBAFMERBGRXH, REASBRERERGNARBIERE, MREEFECEMABUER
HRERERPENOMLE,

e MRSANEXAFEGXH, REASBLESARERTD (FRETBEBEGSAREPREE
7 “Don’t Show”)
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~ Import RGE Tiff As:

(*) Bitmap (1 Channel)
() Spit to 3 Channels

(O To Gray (1 Channel)
~ Tiff Color and Clipping

TableID Contrast Offset

19 ({1 {1
[v] auto Contrast

LowClp(%): (01

High Clip (%): 0.1

- Import Z Order:
e Import To Top
Import To Bottom

-~ Dialog Show Options:
(O On Every File
() On 1st File Only

- ODon't Show

OK

APAMIERIN TS
fie %% /8 2
XA E4RR
YA EHRR
X7 e #hEs
XA EE
YA R E
Y73l ElEE

E3.2.1.1 EANIREEO
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FRIEb 24, P AR DB AT 4% B G E TR
1. 2 )\RGB TiffE&S%K:
o Bitmap: SAtIffEGERANE.,

|8 clem : Canvas _.Du;”
"\.- ¢ 100 Tree  Reg,  Colr  Canvas | Config
Orvirlay: Eberd
Cotor Table:

cels

Bitmap
@

[ 1
0o Canva: 2000 pm

&3.2.1.2 Bitmap

o Split to 3 Channels: EtiffiELMIRGBAZE GO N, . BE=TRE, STHAFRIREATE

TEE,
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'8 clsm : Canvas __:[W|

LN 100 || 7®®  Reg.  Cokw  Canvas ' Config

Overlay: Abhs  w| Blend: aAdd v

100 olor Table: 22

|
0.0 Carvat 2000 gm

E3.2.1.3 = BERT

°© To Gray: IFtiffil8NHEIGRS AN NI6UREE,
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|.ﬂ clsm : Canvas = El.|

100 Tree  Reg,  Cokr  Carvas Config
Crlr |-3:f' H Eh!r-j
olor Table:

cels.tf

h hil:rr-
®

|
Carvat 2000 gm

E3.2.1.4 REE

2. TIffEIERE MBS

o

o

o

o

Color Table ID: Fri%t#INanoscopetBinss S, BIIEZ{EO — 25,

Contrast: E&XfLEE, ®JiE{E-10 — 10,

Offset: BE&E®ZE, HJi%{E-128 — 128,

Auto Contrast: B TXIEE, B BMEHEEGEESMEFNMRIERKES T (ME24.
25FTiR) . BAMRIEXSLEE.
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E3.2.1.5 EatiffEG RBED T

B tEEEFHIZ A EREES TETRNKER, AERATHSER CEMSERAEGER.
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E3.2.1.6 EatiffEGERBED T
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E3.2.1.7 BB ENEGREED T

3.3 RNl
BFANBEHAZEZSNREMEBX I # TR SH AT ARNEE.,

3.3.1 Bl E MR X i

1. \ |1§H§ERIE, EMIROE MR £ EEAE
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2. !J AT EIERMBXEETRTAROIEN, AR ETERZSRRERER. EERGHETMUE

ROIECEIREEOFHNER LRSEGHITET.

FEMIRORFFII S 2042 h £ A Show/HideR i, BT LA%IEZEROIE &

Configure ROI View Settings = 8 =]

Auto Update On Canvas Changes
Show Qverlaid/Blended Image
Show Scale and Color Bar
|| Show All RGB in Layer Image
Image Cursor Type
) Cross () Line @ Box

Backgroud Color (0-255): 75

Layer Limit (2-8): 4|

Maximum RQIs (1-6): 3

oK | Cancel |

Also Set As the Default for New ROIs

E3.3.1.1 RO EIRER O

TENNEER., BIAR

RAROITERN, BRARENZSHKEKRENG, HENROIZEMROERFAERRELIES S, KH

ENANBBELAE.
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9 MIRO

W

o | T |Rss. | Coior | Corwve | Corfin |

Chwarty |"H'ﬂ ;I Elal"ldl Hoha ;I

¥
I+ |83 Color Table

-ml?[nﬁ
,-Iar.h -

|
Brpltads
e

Phase

Amplzads Emor
o

oo

Canvas

callz_15_p=032

Vi

l;-allZ 15 2

0 3mdl| celld_ HeghZ0pm | colll Ampm=oo=h7

L

Show/Hide

ayer Confral

38.3 um

R 2

[3.3.1.2 #&EROI

RIANROIMERTIM TEIEMNEZINE:

vl

809.2 nm

300.0 my

UU cell2_15_Height

35.7 um

I |
0.0 cell2_15_Amplitude 35.7pm

|
00 Overlay

&3.3.1.3 B\IAROIN &

Roi 2

254



3 3 2 EEE:L. /\mEij

RPATETEENERELER T RIFTROIXE ., [REHEEROIER q FEETALER

FEMAR, MRS FIEEConfigure View, BRI HEERMBERMEEEO:

[E3.3.2.1 B2 &ROI

APAIMBEEENEEELAERTHRFHROIXE, REEEROIER FEETALER

T

HEMAR, A ThEEFRIEEConfigure View, BN T AR B R M BEIFIEEE O % :

* Auto Update On Canvas Change: Bi&/G %FEMIRO@*&E&E&E}JHTROILTEEu}]ﬁ?ﬁ BGHE 45
RS, ROIETRRAE. AP A UFAX AI}J ERTIMAZERNFRIFROIZERAE, ARIZIEMIER
(LAELABR TR X B FIEIERefresh/Update Images) EI]_J%ILROI L NE T

e Show Overlaid/Blended Image: @i%f5, EMIROERE O EnEEENRAER,

e Show Scale and Color Bar: 4itf5, E/RROIBIRT, @$T$[Il}i—l;'§§.2°
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8 clsm : ROIO _ ru

I

A

Color Bar

Scale Bar

L1 cel: s Deflection Emo Z 0 g 1] el Aad U I pm (111 ) vl S L)

8 clim : ROI4 M=% |

Scale and Color Bars Hidden

[¥3.3.2.2 i EROI

e Show All RGB in Layer Image: |Rififg, TiCHESHZREN[A, BEMULLE (RGB) .

* Image Cursor Type: BI&IBEIMER, E/KFL . HIRLEITRIE (FRIARIRIE) , HBinsHII7ZEROI
BOFMAMBEERRKRL.,

e Background Color: H8Hi&, IREROIFEEGHNXIGNEE (0) ES (255) .

* Layer Limit: ROIEOFBEE TR AEBEE, mANS,

e Maximum ROls: ROINTRAEE.,

* Also Set As the Default for New ROIs: AiEf5, FHAISHIZRENFHRONZEMIIASEL.
AEOKREENRF ECancel A EN, AEBEROIFEOD., REMIRO (.iro) XHROISHERTEF

T#, YBERITFREFHMIROX 4R, ROIEEmMMEE,
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3.4 AEEG

AFEMIROER LA #TEGIAE, AIETEENLE. Be. SEREFSN. BMTEXFHENS
&, XES] iﬂw—ILXF@PéFEﬁlEAFMIT%'ﬁ% ENEEGRESTEES: KR F—TAFMEGREE

(BEEAEror&E) , BTHESH, RAEREEZERENO, RFIEEEMEREEFAFMER,
THAAFEMBREEGRETE, R ZENR, REEMX MG

ZAES— T REENNEAZEM ITAFMEGEESE (flilamplitude errorfllphase) , AREBI
WHERE, RENEMTEE,

REAFMIAZEMEERGNSBESEEEATHMAEA:
o EEMSHAETARSHMEFAFMBBNINZENEREBTESE,

- BEMEERLED. HELEARNERL.
© MIRO |

N_‘Lﬂ_ﬂd_,l o | Tree |Reg. |C0|ur |Camfas|CmFig|

Overly:|apha | Blend:jachs  +]
_Q:I it:
jj’_ 53 | Color Table: Il_

. Dquartz21,000 e
®

“ Height
o]

Am&d& Eror .
Phase Show/Hide
< : :

Arnplitude
0

Z Sensor
T Deflection
Q
. Zquartz21.008
@
Height
0
Amplitude Error
o}
Phase
Q

Amplitude
0

Z Sensor
Q

|
00 Canvas 2000 m

TM Deflection
Q

E3.4.1 MIROEGIAREO
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3.5 #&hE%

REEME O RIEMSEBET L KB F , BRI TAZHEAL ATED:

=

Keys and Edit Increments
%Y Offset Adjusting Incr {um): 0.2
Rotation Adjusting Incr (*): 0.2
%Y Scale Adjusting Ratio Incr:  0.01
[ Cancel

E3.5.1 ML KIFHEND

B XY Offset Adjusting Incr, Rotation Adjusting Incr, FIXY Scale Adjusting Ratio Incr,

0K,

&5
TN

AEFIIMEOTEERBERFNERE, ERECRELESR, REMIUEEMEOPHITE

. ABIRILBAXY S, BUEDIEX-Y Size,
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0.0

Tree  Req. |Cnh:r |C!was | Cmﬁg'

Regestraton
From Import  Change

% offsst (am): [0.600 | 0000

¥ offset (pm: [15.000 | 0.000

Rotation {*): | -0.000 | 0.000

¥ Soe (m): |57.600 | 1.000
¥ See (um): |57.600 | 1.000

- 2| @fe] ¥
Imsge Information

di\capbure)Mikhabovsky
datalZguartz21,009

Image Typa: | SPM
¥ Piwel Sizey | 512

¥ Pzl Size: |512

I x5r 7 ¥ Hi

E3.5.2 E&En)LHA

Z{EShift, BERMBEERG—THE, REBRRALRERATREE S,
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N PP

100

0.0

Tree Reg. |c:lur |car~as|t:mfi;l|

. fsEratien From Import  Change
% offset (um): [-3.055 | -0.945

¥ offset (um): |-16.221  |-0.579

Rotation (°): |BB.454 | -11.600
o X 5o m): [230.562 |n-;-93
¥ Size (um): | 167,440

s e ¥

d ‘l.uptui‘l.Hldﬂuuky dataithin Film 3 16
jure, tiF

.. Tmage Type: [TF16

X Pixel Size: | 1344

‘mm Size: |1ue4
i

URIER IR AR IEREN P FRRE &,

[E3.5.3 et R IF
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i0n | Tree Reg. |Cclnr ICmmlemﬂgl

Registration
From Import  Change

#offset (um): | -3.055 | -0.345

¥ offset (um): [-16.221 | -26.600

Retation (°); | 88,454 | 0.000
g e () | 230562 [ugge
¥ Size (um): | 167,440

4§ *Iiﬂ k)

Irmage Information

di\capturaMikhalovsky dataithin fim 3 16
june, kif

oo | Image Type: [TIF16
w L % Plxel Size: [ 1344

‘ ¥ Plxel Size: 1024
= @ I~ %Fip  TIY

|
0.0 Canvas 2000 pm

E3.5.4 Fi1R1E

BEMBZERG L, REBRMALRERETREKRE R,
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N 2@ 100 | Tree Reg. ]r_dur | canvas | config |

Registration
From Import  Change

% offset (um): | 0.600 [-0.117

¥ offset (um): [ 15,000 [0.169

Rotation (%) | -0.000 | 0.000
[~ %90 () [s7.600  [1.000
¥ Size (um): | 57,600 | 1.637

£ o|¢] K

Image Information

de\capturaiMikhalovsky
data\2quartz21,009

Image Type: | spM
% Pluel Slze: | 512

¥ Pleal Slze: I 512

T 2fp I YFi

I
0o Canvas 20000 pm

[E3.5.5 FU{RIRIF
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i0n | Tree Req. ]Cdnr |Car|'.ras|CmFlg|

N P2 ]

Registration
From Import  Change

% offset (um): | 0.600 |-0.503

¥ offset (um): [ 15,000 [0.556

Rotation (%) | -0.000 | 0.000
[~ %90 () [s7.600  [1.000
¥ Size (um): | 57,600 | 0.409

» £ ¢l K

Image Information

d:\capturaiMikhalovsky
data\ Zquarkz21,009

Image Type: | SpM
% Plxel Size; | 512

¥ Pleal Slze: I 512

il [~ i

I
0.0 Canvas 200.0 pm

E3.5.6 WWaER1E

3.6 HH/EERE
mw B2 TN REAERPUNTREATRESES:
. DG, BEGME. A0 RERE. TH., GRS

s BfgEE: SEEEXRE. ERE. WEE. RCBERFIRE,
s BRIEEIRE.
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Blend: A
3 [100 | Colr Table
~
Error
Image
Root

E3.6.1 #HiH/EEHRE

3.7 MIRORH /SN
EMIROE OB G ST EMAR, EABR TMTHUXEDRFESLE/SAMROXHHEHEMIROEO,
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o MIRO |

N 28]

100 | Tree Reo. |Color | Canwvas | Config |
~ Registration

From Import  Chanige
% offset (um): | 0,600 | -0.503

¥ offset (um): [15.000  [0.556
Rotation (%): | -0.000 | 0,000

- % Size (um): [57.600 | 1,000
¥ Size (um): [S7.600 | 0.409

o] ofe] ¥
Image Information

di\captureiMichallovsky
dats|2quartz2].009

Image Type: |SpM
¥ Plusl Size: |B12

¥ Plusl Size: |E12

T %Fp I YFi

0.0 Canvas 2000 pm

Load MIRO File ..,

Import Images ...
Export Images |
Expark Wiew ...

Creat a ROT View
Configure new ROT ...

E3.7.1 MIROEH/SENEO

Save MIRO FileIhgt, BENEGFEIRREFERN. iroX, ZXHaTAEREALoad MIRO Filef§<
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