(<)
BRUKER
(N

Bioscope Catalyst ¥ S 34EF M
(% =5R)

AEAFEEFRS TS



E{]

il

Bruker (3 FRET s DA I VERE 2 R T UK AT E 7T, R 707 HA
Lk, MELIAIERERAE, MEMS filid, MRIEHENE, BV R T Haith K,
T AR AU, AR O R R R AT R R

bt Bruker o E Wiz MGG, FATHIZ P BB EOIBE K. FATRZIAIRF],
P AR BAIA AT 2R RS, vk, IATABEGE A e Bruker £ [ &5
W55, A BEATI ARG P A RE I F BA TS . ARG T+ LA FE ARM 2585
A AR TRETHRAE R SR, DU RS A2 7 BORHIT AR RESS IR i 72 25 10
JUEE, BATCRAE T EERR T U R BEERHE S, T X% e Sehs i #8 id 2 1
B AT PO N, 2 S BB SR Tn AU R T RS L, A T
Bruker AFM HI /P SR fE AR &0 SmRE . BEUIARSS, JESR BT AFM ™ il AR s s s
TFILERE .

N T AR NIZAN S P e R ad E P0G, TRIMATIER A A S il
6], 905 1 IXATE 5y i) rp SCRAE T o 753X BB LIRS I AT S 5% S ok g B S it
FREAM L. EOOEE L &S UK EW TR

AR T WSS R IZARCARAE S — AR AL b, S0 R S I E g
GIN A, BE RGN AR T XE G, A A SR A T X T A AR L
W EATA W e E X LRI ER, EEZNE 2. KWLEKIE Emal 2
hao.sun@bruker.com AT icEfe H 5 518 AT L

FEN A, BATROII S 2 I SRR N 7, XS — SEAR S SR B AT WA 78

A A o

fEawhEE A RSHOEE R
20153 A



H X

g R | S B T BT =, . |
% — 34 Bioscope Catalyst SPM RZEFEAPEAE ----nmmmmmmmeeermeenemmmmmmmmcceeeeeas 9
$=#B4 Bioscope Catalyst SPM R F#AE ---------------nmmmmemeeseeooeeeaeo-48
U4 Bioscope Catalyst SPM &% i B AIRAE ---meereeeemmmmmmmmmeeeea 28
#F ¥4 Bioscope Catalyst SPM &%t PFQNM FEAHERAE -----mmmmmeeeererenaeaas 44
754 Bioscope Catalyst SPM &%k EFM/MFM ZEAHRAE --eeeemmmmeeeeenemeee 60
#F-E#4 Bioscope Catalyst SPM R4t KPFM FEAFREAE -----vmmmmmmmcemmceeeeeee 65
F: A % N -5 - O | o
&t BER TS

400-890-5666

HE LT EERT U

support. bns. cn@bruker. com

& B ER S A hE

FTHRE P XA d kA 1 5 X KB XE 6203 5 i






IR AAEIT i X
¥ 45 2013.6 .4 Contact #= Tapping Mode #9# K3EH

¥ —hk 2014.6 37 SPM A KB, /& . PFONM. EFM. MFM A & 3 & 4 22
oy B AR

R 2015.3 ¥ T R @O N E KPFM 69 5 K8B4E, KAMEH



B FHEEM EHERR

1982 4F, HH#RFE B (Scanning Tunneling Microscope, STM) 31 ju] {255 1 )
G, KRR PP REAE I RS SR A RL R T A5 S B SCES  E N IR ST AN S F AR T 1]
B BE 2 AR BB AL BB o LR BEAT AR, A AATT 26— R BENS SEI MO 5L IR TAE) B R
T I HEFRES A5 R AT A R B, B, ERTRFE . MBS Al
SIS 7 b A R R SORI™ ] B SE B 55, BREA R A DO A A ARAR
TRBHEOR 2 — < STM RN, IBM 2w 75281 4G =5 1) Binnig A1 Rohrer, - 1986 4
AR T i DUR B 224

B STM W LARJF B hE 18 W REXT S AR R AT R AL, AN REXS 45 R 35 T gk
ARG . AT ORAN STM IX—AS 2, 1986 4F IBM /A ] Binnig AlTHHAE K24/ Quate J
Gerber A /E &M T IR 7 /1255 (Atomic Force Microscope, AFM) [, AFM A DLZEE 2.
RAFEBTERAE, BEvr DU Ak AR, thrl DU IS iR, PR aiud & i
BHIF KR A T A

7£ STM HI AFM F5:Ait b, )RR ket T 13706 %% i 75 (Scanning Near Field Optical
Microscope, SNOM) B, 9328 4% (Scanning Capacitive Microscope, SCM) 81 i /;
S (Magnetic Force Microscope, MFM) U1, k] /1 4% (Lateral Force Microscope,
LFM) B, ¥ e /7 B 448% (Electrostatic Force Microscope, EFM) 91, 1 /R SCHR4T B 14%E% (Kelvin
Probe Force Microscope, KFM) [MO1%5 I SR EL T {EREF UZ I B ER S RO T i AR ET
%% (Scanning Probe Microscope, SPM).

SPM HBA LM mi: TR RIS B SE BAR . T LB R 7T 4R 1 Ry Ik
Joi o E R PSR O S O R R AR Y SN AV Bl KRS R AR RN
— R BAT R B R L ST A S . AR T SPM FE ARG, BTN T
FEARE TR AU, W FERE R 2 TR SR AE B RPR R VT 04, AAPRERL A 34 dr it
%, SPM BB E M AT FEAAR R 7 1A T Bk (B 2 T

1.1 SPM W IT{EEE
SPM & —JMXBRINGRR, I TE) SPM & STM FILL AFM AR K434 1y B ik

1



(Scanning Force Microscope, SFM) . SPM [ #/> S R 1172 4841 (Probe ) 145144 % ( Scanner)
BRI ST B — e R, IR N 2 08 R H BEER - i PR B SR AR A R A B
B P=P(z), Az ET LIHT £ (Feedback System, FS), @it $HHi% 1 5hk
PEBREN-FE R I BE R, TR APRH R TR s Y. B 1-1 & SPM AR JE ) s = 8 o

K 1-1 SPM TAEJEHUREE. B A RIETSCHk[11].

CIOES S B, 9 T3 RIRIEFIESE R, AR E R HIRE AR RE B MR I 2
UG VE I N R Bl R PIE 2RI AR, fEVE VA, IREH™ A MG 5 REFORBEE IR
BE-FEdh B A R AR RN, IRAME SHRO RN S (Detector Signal). 24 1 R
F9 S RPMERMECR, HEMGERESHBME (Setpoint), AFRIE F B HFET BN AL
BT, RGANNIE 5 S RE R, HmE R, THeAfdRE.

T E R RS EAE i R T _E TS B 4 IR PO R E 5l , HIREHE B TR AL
PRI, F TSR AR i 18] AA LA AR AL T, S BG5S 238, PRI 5 R ™ A — A 22 1
Y f5% 245 5 (Error Signal) . SPM 1 Fi| Z [7] [ 15t R ARAIE FRET RE WG f IR i T P 3 e AR
Z Jri) [ 45t I S AN T R R A 5 AR BB A L, AR P ANEE, RS B n — e
{1 HL T R K Bl MRS S i BB, (IR EMS S IRF . R, BAFRSM Tt
(LA 5ok A2 SPM EIH& .

BRI miE AFM, JATAT PHEBEA M LRI . R LR ERIEVE A S 5t
55, AR, SEMIRESE TRE, SRR ESARR, KRRk S,
WSS W ES T BME 4 T IREES. RGUEDT PID EHIGHRRER S, JEAME
frigzlh, MMCR THEMIES. B ARM R2G011E 1-2 Pros.
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. Setpointl Error

PlGain | [High Voltage| |

Control Amplifier

K 1-2 AFM TAEEHRERE,

1.2 SPM BB

Signal
Processing

Laser
—

—

Deflection/RMS

XYZ
Actuator

MF &G HEE P AE, SPM IREHEAFAR, R 1-14H T SPM [ UR A K

[ S
® 11 ARPPEEH T SPM 1R R Gu R B g AR
HT RSt mEE P A RBIER
B 7 LI ST™M
EEIRE A B AFM (Tapping Mode AFM)
=EThED Befulii st AFM  (Contact Mode AFM)

Bt

L SLREIX AFM (TRmode AFM) 112191

HRET-FEA A AR F

W{# /3 AFM (PeakForce Tapping AFM)

H TR Z SRR A BORER R N ARM TR, FRATIX BT B4 — T AFM )

JURPHEA A5 K

BRI AFM: 8 A Ab T IR BIIRZS BOTREH BT IS AR b 3R AT Rl SR A OB S
B SRR, B IR IERE R SR T SRR T AR, AT s e HE TS R AR
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HARFARTEBR T 20 R it et 05 9 AR B 2 B A BB ) Ja 52, I EL AT DAAN B2 A H LA
IR TR SR PR IR BRI R IR o B s e 4 2 LU A = Al 18— 28

PRIt AFM: SREMETF IR S M OREF R . BHRAL T 58 1 R BURAR A8 AR i
BERE G SRR LT (RS ER R RO RS I, Bl R kR
Tl ISR TSR AR . FAR SR W] LUABIR i e, R n R AT AT BEXS AR R T
AR, M (K BT ) AN SR 14 B4 7 # 2 RER UA

FEREARE ARM: RIS, TRET B AERE SR I AL THRERAS o BHR SHEFh HATH]
BRI AL TUAN PR BN, AR IR — DX b B SR it S 18] AR ELAR 0 3R DY A A 51
1o BRGNP R IBEA BT, SRR PERAC, MR, Jy 78 e R T
IKIEREAE, AR T K& .

IR ARMEZS], B RO D AR S, F 51 A8 R AL T #HEIRZS
HEHRAERE R TE BB 00, R GE T LUl B8 AR AR AL, SRIRNIRE i 2
TSR AR o FAE RO IRME /DR B S /N, s, SRR & BRI B4 /)
RIS

PeakForce Tapping AFMI671: 35X & Bruker 2~ &) & ARG I —F 1 2E A g0, BRACKR
M 2 kHz FIPRRAE BRI 2k, A AR s st s 1940 AR ok IR R A
P it Z TR ARV DO HE e, AT S Bt SR TR0 o LR A2 B O A0S IS4 T AR it )
FRIAEELAE F AT AR, IR RE A SR RAR B RE it AR s[RI, () 1 B s, T
DAEHE BRI R 1245 R .

MBLE LR A AR, SATAE VR 2 40 23 IR B s =X, T ARSI BE 2 W3 i
BT WA 7 BRI SR S5 AR 1-2

12 JUMH UL SPM 4i1 7y i A

EXVININEY/EEh =+ 45 BB
EEIRSNARGL @ FAAL AR
EST AT PR il 71 AL LFM
SERAMLL @ BHE o HLJ L #EJ) BB EFM/MFM
ERTESITEIE Y THRSCHRET BB KFM
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it LA A2 A2 i I (A2 AL 3% dCldV A A BB SCM

1.3 SPM HyfEHIFI M. PID #&H128, HABYHRMR o

AT ARATE A M T SPM A2 (8] 262 40 T TAE A 3 BLE— DR 40t 530 SPM
S5 Rl B ) A SR

PID Ffil %% CEPEGI-FAA- P i %) 181, el LAl dsshl e Py B3 2T | A
Sy PEH 570 D AR, a0 K] 1-3 B o I 2R A A J S AT WA 3 7 #5cafs A — 18 B ( Setpoint)
HEAT EUAL, A P 2 M RR 2505 S LRG3 Ko, ALAMHERE K RPN 3S Ko =2
PO TS BT RO N, ST NARFG B 2 T LA LR R G Bl B s (5 7 1
{. PID Pl S8R B BB AP R . 2R ERET BB h, Tl L, A
SYVR R AR RS, R A S T T B

—» P K elr)

k.

Sctpoint a Error - | K.I e(r)dr {E} — Chutput —s

-

Bl 1-3 PID #Efil#nm Bl 261 30K 4 108 Output FBEMIME Setpoint HEATLLAEL, HAEMANRERS
Error. Zeid FLGIFHI 0 P, BUMEHIE T | ML 20150 D RT, tHEE BT A E, ATk 2
Brigzs, EARGRBIRFFERE. B A RIET SCHR[18].

FELE B o0 Py A2 T | AR 610 D =FH 460, & E R BUH
LA Ao

MV (t) = K e(t) + K, I;e(r)dr +K, % (L.1)

Hrb Kps Kis KapBONLEGIEas . ARG AL G 2, e(t) IR ZERE I 8] t 2240 X R 5

14 HBIETAAR DT T B RBAHRZED]
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_ogt

errort) =e 2 —P_[cos@t) + (4Q° + 4Q% p—1)7 si nfot) + —— (1.2)
1+p 1+p

Ho t ], oo RIREFEEIRSN MR, p 2Lbfl¥as, Q ZMIINT, onl &N

M
1 2
o= w,(1+ p_4Q2)2 (1.3)
AUES], EEXMERT, RERAANRHEKRRE, MEARSRE
1
error, ;= —— (1.4)

1+p
ARGAAE LU s b T RIS T a0 1-4 Fos

(a) P Gain only (b) s P Gain only
15 T . . i ; ’
— referece — referece
— height — height
— error — efror
1 1|
2 L
© o
c c
k=l k=
o “
05 05
0— i 0
0 0002 0004 00068 0.008 0.01 0 0.002 0.004 0.006 0.608 0:01
time(s) time(s)

K 1-4  RGAE GG a8 O3] P EEAT IR SO0, T UUE Y, fERXFIEOL T, RGO R AL &
RARPE, (Hib TR EIELETIRER S, ProdCH eI s TR SRS IR Z B EH k. (2 eI,
W, RARERK. (b) HEERERN, RERERD.

ARGAERR D 28 PR R, RENE BSR4 B AR Z2 050 HH S BT, L3R 22 B I ] 22
GALPS /IR

erro (t) =eﬂ2@t [co skt)+ )sin &t)] (1.5)

( @
4] — ey,
Hrp t 2L oo RSB IRSHR, | ZHEIER, Q M T, on IFRRNI

TR
| 1

w=ay(——0.25)2 (1.6)
Wy
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Is

aror ;=0 1.7)

ARG B 2 421~ s s 1-5 B

| Gain only | Gail I
(a) 1.5¢ - - - x r (b) 15; . . amc,m y . S—
— referece — referece
— height —— height
—— efror — error
» @
S 5
L e = "
05} Critical | gain | 05 )
Low | gain
o\, 0
0 0.002 0.004 0.006 0.008 0.01 0 0002 0004 0006 0008 0.01
time(s) time(s)

K 1-5 RGUUAERR D HE s 0T N AT TR OO, FTLAR Y, ERXAEOL T, RGO R A4 R
JS2 LY EE 4 25 B0, (H T BB R T I ZICLET A R ZE R 7, B AR 2 TT LUK RS A 1R 22 78 AT R o
() BUMIEad BB U, R URPHBHERIRSIRE. (b) B Ea R RN, RENIRENIS
Wi AR, S BN TR, RS T I BR AR A IR 22

b A58 S AR 0 18 2 W B K, 2SI RGARE ARG, KIZEA IR .
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AR KA ] T8 47 T Windows XP £4i2 1) NanoScope 8.1x #ft LA K iz
17T Windows 7 &4tz L] Nanoscope 9.x # A o IR A AN [A], AN 1) 8 B ml BE A e 2 1),
B R S50 e AE A o

2.1 FFHL

a. BriNSCPRIIE 5 RGBE ) TAERIEHIF &, BT A RS O EER: . HiRERE
WS ER AR G 4T IE#H TR,

b ATHFHHHNLEN. SR,

c. FTHFFEI A

FEE: X FE{Windows XPAYEZE, FFHINTF LTS HFit EHLFENL, FETIFFE05

2.2 RIEFE S FIIRET
a. AEAEREN: W R BRI b ORE RRONRE S G . R I P B DU R
WERENL & IR RO B R, IRE e e R

Cover Slip Holder | Slide Holder

35mm 50 mm 60 mm

Petri Dish Holders



b. ZRIREN: KA SV IR b, KRB I N R AL AL

X IR AR IR e, BRI, CREERE SR BB RN R R, SRR
FIER T /N O R PR I BN R S A B, SR 5 # IR 4 5 M BLA I AR . Beds
WOk 3SR ISAE R RTHESD, SRJRAATT TR, 3RS A R KRS .

Fluid Probe Holder
Spring Release Clip -
Push down and pull
away from the probe
o relcase

Recessed Probe Area

C. WHLHREN . PRSI R TEEasy Align b, KEERER JOnF AT 1 Sk IR 1 W A
BAmAN . ARIRIERR LR R M i Bl Easy Align.
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On/Off Button

2.3 Az

a. M s Nanoscope A4 I Fx «

b. BEASCHLEFE T, ARAESLITT R, R RS TESE, BDIERES R T R, B
DRSO, B D RS B AR AR R

"Solect Experiment: BioScope Catalyst %]

© SelectFrom: Microscope: BioScope Catalyst

=] 5 Use previous experiment

Or

Choose an Experiment Category:

" scon
My &
Scanfsyst  Tapping Contact
Mode Mode

oot — >
- -~ -
Blectricd &  Mechanicd  Other SPM
Magnetic  Properties

>> Change Microscope Setup

© Select Experiment Group:

Scantsyst in Ax | )

Scansystinfad Scantsyst™ is the wodkd's first relable automatic [a)
image optimzation technology for atomc foece

‘ ‘ mecroscopy (AFM). This innovation frees

researchers from the complex and tedkous task

of adsting scan parameters, such s setpont,
feedback gans, and scan rate. Intelgent =z
agorithnms contnuously Mmonitor Maga qualty to
make Fpaogeate parameter adistments, This
makes MaQNQ a5 23y 35 Serply SECting 3 scan
o Select Experiment: e3 and scan size for Jmost any sample n

) edther ar or fud,
SEEEE——
‘ KA Scantisyst s based on Bruker’s new

generad-purpose imaging mode, Peak Force
Tappe™. Thes progeietary mods performs 3
very fast force cueve at every poel in the image.
The paak force of each of these curves i then
usad 35 the magng feedback . Unike

(v]

c. 4R EABIRE, A4 T 7 EAreLoad Experiment”, i N B ARSZIG B AU .

2.4 WHBOL
a. T FEasy AlignJFo5, 785 BE R BHOE L5 .
b. ARk A P AN EOG TR T A REOE B T 7 B
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Laser Positioning

c. BRI AR &
A S 2 AT A A N 7 B R Y A o e IX AN e, RIS ISR s A Eos A

$oil, A7 Vert. Defl. A1 Hori. Defl. 34 3& [F1H .
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XF Tapping #5, W e b “Setup” i H o = B R £ 5] £ %2 2] Detector
frt, SRR Vert. Defl. fl Hori. Defl. CANATUL) #(E OV .

% F Contact #5%, K Hori. Defl. 5% 0 V fffifr. fE Deflection Setpoint 7}y 0 V
MESL R, # Vert. Defl A5 $]-2 V i,
JiE: Contact ZL F 3£/ 49 Deflection Setpoint = 72/ Deflection Setpoint —# £/ Fi Y
Vert. Deflection. .

IR e S, T4 R RN HEZE MR (AT Tapping #XK RTESP #%
B, SUMENAE 1.5V ~25V, XW1H &8 FEENERE (WHT Contact #50HY

DNP =% SNL #4f) , SUM{EMNTE 3.5~7.5V.,

YEEL: LIBSUME A GEREIREF LA AT A A RFITEL Z 093D ZE R, TR E
SUM L 7] GEAE L2 TEFE Y -

2.5 WHEHHALE

a. FERA R i Setup”, K SKCE T A L.
FER: BRI AT M) =1 R 7 B I, LU AR R T () BT 9
T EPETTE R b o 970 3 R 17 B ] LU AR TS, ] AEHCA A SE T

b. Ot EHBEEERE, IR QR B = et (TR, SRR T

7L Ve
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XY Control Knobs

2.6 WEHRE-FERALE

a Al “navigate” , IO BIEIEEAIE, 1 RV B R . R
b. BEEEBIEFR T HIRE SR, HRE kA AR 7 T

C. L HRAUT CRIA) P ERE B BT SR T, AR SR A I (— 52 R e 58 AT
L.

2.7 BHE#K

2.7.1 ScanAsystiE =,

a. ST RIEFEEbR , FTOFSRER TS T Al

Select Experiment: BioScope Catalyst

o Select From: Microscope: BioScope Catalyst

=] “—n Use previous experiment

Or

Choose an Experiment Category:

Scon -
Asyst -~ <
Scanfsyst  Tapping  Contact

Mode Mode
— —

X e 2
~ - e
Blectricd & Mechanicd  Other 5PM

Magnetc  Properties

>> Change Microscope Setup

e Select Experiment Group: g

[Scanasyst in A

sﬁimn=l Seantoyst™ b the workd’s frst relable automatic [a]
image cptimazation technology

for atomic foece

Qans, and scan rate. Intelgent

i . Fea and scan s for Amost any sample n
9 Select Experiment: i sci S

ScanfsystinFid

Scantisyst is based on Bruker’s new
generad-purpose imaging mode, Peak Force
Tappe™. Thes progeietary mods performs 3
very fast force curve at every pel in the image.
The paak force of each of these cuves is then
used 35 the imagng feedoack: sgnal. Unike

~

E Load Experiment
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c

o

o

D

RS B AR, ScanAsyst.
 EPESLEGIAEE, Air.
- BENSES S .

MR LR BIRDER, WERDE, JREREL TR .

f. siidi“Check Parameters”&lbr, #ENSLIGSHNE .

g. WELL T3 Scansize /N T 1um, X offset fil Y offset %y 0, Scanangle ¥4 0,

ScanAsyst Auto Control #25 ON.

h. st Engage

prin

i HEFEE AR ¥ Scan size BB BTG

2.7.2 Tapping &3

ik ST SRR, TOT SR T SRIEFE S .
RS HAREIE, Tapping Mode.
IEBESIRIAEE, Alr.
d. HEA SIS .

MR ETHERBIRP R, RO, TR RS SR

T 9

o

D

f. Aiii“Check Parameters” bR, HENSZIGSHOLE .

Q@

BE L N2 2 Scansize /T Lum, Xoffset #1 Y offset ¥4 0, Scanangle %4 0.

. Tapping f AT ARSI A RSIE . Fi “Auto Tune”, 7T AR EIEREF A LR IE .

0

© Tune Cantilever

4,
3{/{/ 5.1 Configure cantilever drive frequency and amplitude

Auko Tune

Manual Tune

Refrash

25
20
15
10

nim

i

156 1565 157 1575 158 1585 158 1585

=
0o s St Ba IS R T =T
5

16 1805 MHz

Drive &mplitude: 32.3 mV
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j. HEEMEESOIFUAIE . ¥ Scan size BEEREAMIESIAN.

k. M%< Height Sensor & 4131 %< Trace Al Retrace 4% £k i B & 15 0.

. flfkSetpoint. 7ETapping#st T, 75 Amplitude setpoint B Fl| TraceflIRetrace 5 4% {14 £k 3
AR,

m. flift. Integral gain A1 Proportional gain. —#& A7 5#54: #4K Integral gain, {4 Trace
I Retrace HiZ T U67E %, SRJG/D Integral gain ELEE %, N R AMIE K FRERH
“¥ Proportional gain. i 773 25 K AL M SR A M A HE S I HIRA R -

n. AT VE AR R . B R RO OR, S SR AU S BRI R
P ER G, A8 TR NEE R

0. WIRFEMIRF, AILUE M8/ Z Range MAUE, X¥4em Z 7R HI 0 HEER.

2.7.3 Contact #E=,

-
"

a. ISR T RIS ENS  ATITSER T Rk T .

b. WL A4AL, Contact Mode.

C. IEFELININEL, Air.

d. BEASE FUH

e. M LIEIRBINPER, REOL, TR BRI SR LB TE R .

f. Mii“Check Parameters”EFx, #EALILSELE.

g. BELL FHAHIZ % Scansize /T 1um, Xoffset Il Y offset %y 0, Scanangle 4 0.
h. riii Engage ‘:5 pri

i BEEMEE I IR . K Scan size BB BCEFIRIEI N

j. M %L Height Sensor K+ #i%¢ TracefIRetrace 4% i £k 1 8 &1 o

k. 14t Integral gainfl Proportional gain. —MZ1T5 /712 4: 34 Kintegral gain, fiiTrace#f!
Retrace Hi ZE T 4472 %, SRJG IR/ Integral gain ELEIE %5 H 2%, 12271 SR AH R i Fp2 ke R =
Proportional gain. i {1519 2 RAE Y KL IEA E S IF HIRAE G

I. .4t Setpoint. 7EContacti&=H, i&+Deflection setpointE 2 TraceflIRetrace 2% F4#i Lk It
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VSt

IR B = RN = R L EE i1pcRe SO ik S fiTReN: | DR NP = 13 0V 116 ) VA PN D E = B
R ERIS, H— R N R R 1R .

n. WERFERARSE, ATLLOE Mk Z RangeI &, R mZI7 MK 4

2.8 7K

midr EbR Qs » KGR, @ R DAY B S A4 BA B AR

muﬂ%% 4031 ‘%thﬁ|

2.9 B4t

)ﬁﬁWithdraW& » IBEF. A AT LLZIRIAT; #EA “Nevigate” , w] LUt —b @it
BN (B AEERE B R T

5% ScanAsyst in Fluid

a Setup
@ Navigate

L Check Parameters

& Engage

S5- Scan

< Ramp

o Withdraw

2.10 <ML

a. X MINanoscope 1.

b. >[MINanoscope 5#1%%.

c. RHMITHENAE R4

VER: X TAEfrWindows XP AT R G5, KHINF U AHE LK A1 R FFHKATi 5L -
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F=#R4r Bioscope Catalyst SPM RS F#AE

AEB I B ] T8 47 T Windows XP % 4: 2 L) NanoScope 8.1x LA K iz
17F Windows 7 &4t 1] Nanoscope 9.x Zx . IRIERERCARANR], AN K T gE A L 2=
A, BT SEUN B YA TE

3.1 FFHl

a. BriNSChRIIE 5 RGUE ) TAERIEMIF &, BT A RS O EER: . HiRERE
WG S ER AR G 4T IE#H TR,

b ATHFHHHNLEN. SR,

c. FTHFFEI A

FEE: X FE{Windows XPAYEZE, FFHINTF LTS HFit EHLFENL, FETIFFE05

3.2 RIEFE A FIIRET
a. AEAEREN: W R BRI b ORE RRONRE S G . R I P B DU R
WERENL & IR RO B R, IRE e e R

Cover Slip Holder Slide Holder

35mm 50 mm 60 mm

Petri Dish Holders

18



b. ZRIREN: KA PHE S b, KB IR BT I N BT A L AL

WRHIRET JAEET I, KR 3R TR, X IRER B STk FBE /)
VLR ERET S BN IRE SIS B, AR PREH o 0 0 5 IR B (R AR R0
SRR RRET R T .

Fluid Probe Holder
on Probe Stand

C. ZRHREN I FEADHE LM H R AEEasy Align b, HEHREH w4 Sk R 1 1 Al
BAEN . SRRERR I PRET R AT KTl Bl Easy Align.
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3.3 B3

a. X7 5% i Nanoscope 14 I Fr -

b. BEASKIGLEFE T, MRS 5, R PR TS, 5
s SR =PRSS BAR SRR

"Solect Experiment: BioScope Catalyst

pipvirke B W78 81

c. 4R P IRIE, Ha S T J7 Blbr“Load Experiment”,

3.4 WHHEOL

On/Off Button

© Select From:

a a Use previous experiment

Or

Choose an Experiment Category:

Scon
Asyst < =
Scanfsyst  Tapping Contact
Mode Mode
Bt - o
-~ -~ -~
Blectricd & Mechanicd  Other SPM
Magretc  Properties

0 Select Experiment Group:

Microscope: BioScope Catalyst

Scantsyst in A

]

G ———————  —— -

o Select Experiment:

nRsd

I

)

Scantsyst™ i the workd's frst relable automatc (]
Image optimization technology for atomic foece
mecroscopy (AFM). This nnovation frees
reseachers from the complex and tedious task
of adusting scan parameters, such as setpont,
feedback gans, and scan rate. Intelgent B
aigonithims contruously Mmonitor maga qualty to
Make FpaOgHste parameter adistmants, This
MaKES MIQNQ a5 2asy % Sply SesCtng 3 sCan
Fea and scan sie for Jimost any sampke n
exther ar or fuid,

Scantisyst is based on Bruker’s new
Qenerd-purpose Imagng mode, Peak Force
Tappe™. Thes peogemtary modz performs 3
very fast force curve at every pel in the image.
The pea fuce of each of these curves is then

wsad 35 the imagng feedbadk: sgnal. Unike [

Cancel

a. TERFFRMLA yEANL-2mIg A, K5Ik E T-Easy Alignfi) [ FEAE N .

ISR T %

e

o

BENFARSZ B B S



b. TEFREFALT b — AR CABT IERE RN A I 7 A2

c. CKHHSLCE TEasy Align b, ERENS BAEMA .

d. T Easy AlignJf5¢, 1B/ EIBOLCHE .

e. A3 I S A O AN IO T S R LR OGO ST AR B T

f. AR I 2 B
A Sk A AT P A A 7 B R T e o eI AN e, RIS ISR s A s A

Hi, A3 Vert. Defl. f1 Hori. Defl. 3] 43& I1H .

21



0.01V

0.08 V

8
g

XfF Tapping #50, ¥ B a8 “Setup” T H o~ & ELR R ZL 4 5] 5 %2 2] Detector
e, BEET Vert. Defl. fl Hori. Defl. (ANATIL) #F7E OV .

X Contact #25X, ¥ Hori. Defl.if%5% 0 V [ffi. £ Deflection Setpoint i A 0 V
FIEHLR, K Vert. Defl. 3552 V ik,
Ji&:  Contact B F 34549 Deflection Setpoint = 7 /7 Deflection Setpoint —# £/ Fi Y
Vert. Deflection. .

IEMAT R G, N T IEeR RN PR (W T Tapping #XF RTESP 4%
B, SUMENIAE 1.5V ~25V, X&) ISR N#RE (T Contact #5H

DNP = SNL #4F) , SUM{EMNTE 3.5~7.5V,

JERC: _FSUME A GEREIREF AL HIA AT AR L Z 71D Z2 57 T 203, TR E 1T
SUM H ] GEATE L3875 T »
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3.5 S E

a. TEHAFHR M S dSetup”, Wik E THM G
HEE: BB BTN FTHEAG =32 R 7B, LU ARE R A9 A7 B
7T ELFE T Fdr o 77702 3 R0 B AT LU RN FTIE ), 14 AT A7 SE

b. DG EHBEETERE, IR QR L= (LTED , SRR LT
7L Ve

XY Control Knobs

3.6 WML E

a. M7 “navigate” , ATOLRBMBIBCLAIE, A LI R BIE R R
b. RAEREFI T HIRE R, (8RR AR M.

C. RN CBEA) F b R BB RE T 2RI, 45 B FEACIE B (— AR 52 4D
JatF ik,

3.7 FHHERA

3.7.1 ScanAsystiE

23



a. i SEIR T RIEFEEINS , FTOT SRR Rk T &??E

"Select Experiment: BioScope Catalyst %]

o Select From: Microscope: BioScope Catalyst

=] ﬁ Use previous experiment

Or

Choose an Expariment Category:

Scon
S
Scanfsyst  Tapping Contact
Mode Mode
Pl — ',",'
- <7 -
Electricd &  Mechanicd  Other SPM
Magnetic  Properties

>> Change Microscope Setup

O Select Experiment Group:

[Scanasyst in ax |
Scanssystin AT | | Scnasyt™ b the wodd'sfrs relale sutcmati (o)
hrology for

researchers fiom the complex and tedious task
of adsting scan parameters, such s setpont,
feedback gans, and scan rate. Inteligent
aigonthims contrmously monitor maga qualty to
ke oaopeiate parameter adustments, Ths
makes MaQNQ a5 23y 35 Serply SECting 3 scan

R : Fea and scan s for Amost any sample n
o{ Select Experiment: i exther ar or fuid.
AT

ScanAsystin Scanfisyst is based on Bruker’s new

generad-purpose imaging mode, Peak Force
'lamng ", Thes peopeetary modz performs 3
very fast foece cuve at every poxel in the image.
The paak force of each of these cuves is then
usad &5 the magng feedback sgndl. Unike o)

['oadIEXperment

b. S AR, ScanAsyst.

c. MEFFSLINIAEE, Fluid.

d. HEASZEGF .

MRYE EHSRRIR PR, RO, RS

f. midi“Check Parameters” ¥l bz, #EASLIGS KK E

g. WELL NS %: Scansize /T 1um, Xoffset fl Y offset %4 0, Scanangle %4 0,

D

ScanAsyst Auto Control ¥4 ON.

h. riii Engage I HEEr

i FEESE R ITIATE . K5 Scan size % B ACEFIEATEE .

3.7.2 Tapping =

a. RITSRI T R FEEbE , TIT SR T R
b. EFSLI BRI, Tapping Mode.

C. WEFESLIGIAE, Fluid.
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o

 ENSEEG S
CARE LR BIPP R, RESHOE, RS RE AR T DUE ISR
f. fiidi“Check Parameters” 5, #EANSZIGSENE .

g. WELL T340 Scansize /N T 1um, X offset fIl Y offset %y 0, Scanangle ¥4 0.

()

. Tapping M aURE FRIRET A JRBNIR . miil ElbR f/ , ¥ TUNE %51,

>

| Typical Cantdever Tune

I Cantilever T | Response in Fluid 3
= (showing muitiple peaks) L‘E‘

mru.-rw.h(z-m

0 0| [Sve Curve)
0 CONTROL NOT ACTVE
Ture
s [Fast Tt Ture

1:

i. % Drive frequency ¥y 10KHz, Sweepwidth ¥4 20 KHz, 0 = MR Sk ik R 3
EF (NP, SNL), FEHRIIFIE HAE 7-12KHz.

j. VBAH Tapping I, 8 SFBAG 2 A, Fahilid Offset FoILIRMA (Al FAF K “Fast
Thermal Tune” D Re# BT SEARIE G2 &, WL BB IZEAED .

VERE: LfFAIF ] G FEEARIE 95% i (i BT AL AT o

k. 175 Drive amplitude SRR FER R EIE MR a0 FMHKPRE &, 8% 7T DOk R g g

fHIAZ) 150mV. GBI A 2 A RERE . 0848 T BLIA T 3] 300-600mMV .

. TUNE #dfEia, RMAZE M, 3R B g it .

m. s Engage HEE .

n. AEFEERIFEIE. K Scan size WERESMILS AN,
0. W& Height Sensor B A1 %% Trace A1 Retrace M2k iR ) B & 1510 o
p. ftikSetpoint. 7ETapping#izF, i Amplitude setpoint B 3 Trace fllRetrace P 4% F i £k 5

25



K —H.

g. 14k Integral gain fI Proportional gain. —M%HIHTT /7744 BEK Integral gain, fi# Trace
Al Retrace HIZE T UAE %, SRJG /N Integral gain BELEIE%IH e, #5N AR B 7021
5 Proportional gain. # I T3E a5 R AT P SRR A E S H H ARG -

(IR = B el Gl S S ity N i S B KRN B ) NP = [ipT = A 12 ) A (PN N E S E Pz S
S ER IR, BTN B R 2R 1

s. WIERFESARSE, WTLLE M98/ Z Range [OAUE, XE R Z RIS HER .

3.7.3 Contact &=,

TSI T RIEFEEbR , TITSRE T Rk E S

b. 1EFESLIG AR, Contact Mode.

. IEFESEIOIAEE, Fluid.

- MRAE_EEER BRI D IR, RO, PRSI R T A TS R

f. Aiidi“Check Parameters” & ¥x, HENLIGSE K E .

e

o

@D

g. WELL T35 Scansize /N T 1um, X offset FI1 Y offset %)y 0, Scanangle ¥4 0.

h. riii Engage ‘:5 pri

i, EEFEEHOTIRTIE . 4 Scan size B EFIRITEIIA N

j. M%< Height Sensorf& iM% TracefRetrace W45 i 2k i1 B & 150 .

k. fiifk Integral gainfIProportional gain. —MZHIIE T /75 4: 3% Kintegral gain, {#Tracef!l
Retrace f £ T 46 = ¥, SRJ5 U/ Integral gain EL2ETH 2%, 2 K ok I AH [E ) Ip i ke i =1
Proportional gain. 8t i 753G a5 kA A A B S HIE ARG -

I. 14k Setpoint. 7EContacti&= 1, if+iDeflection setpoint #|TraceflRetrace 5% 193t £k 5t
ESa

m. R AR R . A AR R OR, SRR S AU N PR . K s
R ERIE, (BT NERE R RR .

n. WERFERIRSE, RTLLE 2498/ Z RangeIEUE, X HEmZ07 IRl IK 0 %
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3.8 #H

-

mir bR Qs s ARG AE, @ R DABEE SR AL BAr B AR

ap Gy, @ @ <o Q< [E]

3.9 B4t
ﬁ%Withdraw% , B, ZAr AR A IRIAT; HEN “Nevigate” , w] LAiE— Dt
BEONF (R PR 2 B R A 3R TH

257 ScanAsyst in Fluid

H Setup
@ Navigate

JI Check Parameters

& Engage

<=~ Scan

3.10 x=#Hl

a. < [INanoscope #fF.

b. MINanoscope 2.

c. RHITHENAE R A

VER: X TaE{rWindows XP ARG, TBLNFLUAEIE K TE R AT
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FIUER4r  Bioscope Catalyst SPM R4/ LR E A BAE

AR KB B T3847 T Windows XP £ 4i2 I f#] NanoScope 8.1x LA K iz
17T Windows 7 54t 2 E ] Nanoscope 9.x 4 o DRI KA AR ASAN [R], AN 1) 8 I T g A e 22 331
HFTH S50 B A A .

4.1 WE Deflection Sensitivity

3 #h 2 B E ) DY RE RN MR ) 2 M B AT 0 Mo AR R THEE, ST
Deflection Sensitivity HEATWIR . Z 507 ZZ AU A GRS DI 284S I 2 (0 Y63 (B8 B b R A5 5
REME AL R e bR i, W MREAT J)E MU 7T o

Deflection Sensitivity JIl & )25 EEAHE. 1. AN ANEEA, A B3R

JIiZk; 2. HC g ih S EERE SRR SRRl X 3505 Deflection Sensitivity .

4.1.1 7ERERTE BIRE Ay ih £k

a. WEPE—MERE, W¥EEA, B, 7E Contact B FEEHH.

VER: SRR 30 N 3T 1200 98 . BRARTE ScanAsyst 15 3 253 T- PeakForce Tapping(PFT)

FAR KL AT A& Deflection Sensitivity, {H7E PFT #\F, Z MM (EXE) 5
Trigger Mode 3% A P o %FT MultiMode Rk, JFHIAHEE A2 L5400 o

b. siifi Ramp #, X R # L%, FEBEAMG OB, FN, RS
Pl Ramp S0 .
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[§ NanoScope -
File Eperiment Mxroscope Ramp Capture Stage Calibrate Tools Melp

- - N — ~ =
LJH0 BeE@leITHY £
Wiorfiow Toobar x =
N v - l[5 Rame

|~ Ramp swe -
|~ Zscan start -1414 um
— f- Ramp Rate 103 He
V L Number of samples 512
|~ Tip Radius 800 nm
|- Sample Poisson's Ratio 0.300
I~ Tip Half Angfe 180¢
2 = = Plot Unas Metne
5 Contacl in Air R
|+ Trigger mode Relative
' L Data Type Deflection Error
“a L Trig theeshold 3100 am
-

v Check Parameters

v

S5 Scan

5 Ramp

c. W& Ramp S4:
1E TR S HU I, A% Trigger Mode 388, 43l & “Off”, “Absolute”, LK

“Relative”, LK.

H Ramp
— Ramp size 600.3 nm
— Z scan start -1.584 um
— Ramp Rate 103 Hz
— Number of samples 512
— Tip Radius 8.00 nm
— Sample Poisson's Ratio 0.300
— Tip Half Angle 18.0¢°
L Plot Units Metric

B Mode
— Trigger mode [ﬁm vi
— Data Type i
— Trig threshold .ﬁbsulule

Ferfr Absolute F1 Relative #$& SR HI B B4 /R 715K 3R A5 77 1 26 . P18 1 X 0 B e

Relative i AU/ H I ZR M AL BRI HC S T - AR L CIREFIZ B RE M I IR 00D 2 IR 22
AR M. FIETE TEH, Relative 14T Trigger Threshold %4 0.3V, f& 12 EREHSE
MR b B80T (R 67 B A\ AL B Deflection Error i34 25 326407 & (1 2% 2 0.3V,

Absolute $5 117245 H AR BRI 2B XHELVE o d2 il &, i B e, IREHA
FEETFES, T FiEENRERE . i, 78 FEH, 2% Trigger Threshold 1524 0.3V, 1
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PR SRR B A7 B B N9\ A KR Deflection Error $250A F) 0.3V R i .
MRS,

Relative 1% 4 #R 532 IR SOV ELOUMIRERS, HERE R 2059

7‘5‘32_2

Trigger Mode On

B Ramp ) -
b Raemp size B30V Charri 1 Data Tygm: Deflecsan Eno | DwaSca  7B75rm
= Iscen st HL.1IV 500
- Ramp Rate 103 He — iy ==
= Number of samples 512 \
Tip Radius 800 nem L
T80 1
H
§
-
s
=1
]
v
5 1" 1® o)
Z{v)

K Dats Typ F3 -
| Rame size 230V Charvai 1 Data Typ (Detechon Eno »| DaaScals 2500V
 Zscen start 6119V s
© Ramp Rate 103He

MHumber of semphes M2 ]l e e i e = =
Tip Radis 500 nm
Sample Poisson's Ratso 0.300
Tip Half Aingle 180° .
Plot Units Vel
B Mede
Trgger mede Caronss ) s
Data Type DRty e T
Trig threshod 032000 s
L Trig direction Fonte g 5

S

HS

3

= I

. J
[ 10 1 2
Z(V)
K Data Typs |F3 -

¥ Trigger mode Z:4{i% /y Relative, FF¥ BEAHMN Y Trigthreshold 1E, Z{HKR J1ithZk

M A b B R KA i & . 7E Ramp Size B E 4 Ramp VG, Wi N EIFTR.

200 250
Height Sensor (nm)

E Ramp . -
Rarmp size Channel 1- Data Type R R Data Scale: 155.0rm
Z scan start -1414 um 10
Ramp Rate 103 Hz |
Number of samples 512 |
Tip Radius 8.00 nm
Sample Poisson’s Ratio 0.300 o
Tip Half Angle 180¢
& Plot Units Metric
B Mode a0
Trigger mode CRetative ) E
Data Type Deflection Error | E’
L Trig threshold 5
= -20
.2
°
2
=
= 3
40
100 150 300 350
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7,
TSR T T, BT AR bR SR 25T Z DL R AL KR 27 Deflection Error, fidi |ﬁ¥
X g e . AR rhZ, 7T Ramp Size, ELF|HMPIRIRRA X,

FEPIR.

e

%)% < % %0 -

a8 Rar;:mp i E 'ZL‘ Channel 1: Data Typs: m Dats Scale: 1550 nm
Z scan start Rxezaaiuil 2 '
Ramp Rate 103 Hz
Mumber of samples 512
Tip Radius 8.00 nm 30
Sample Poisson's Ratio 0.300
Tip Half Angle 18.0%
L Plot Units Metric =
H Meode -.E- 40
Trigger mode Relative g
Data Type Deflection Error ué /
L Trig threshold 31.00 nm -é’
= 50
: e ——— /
) /——ﬁ
\

JF#E—: Trigger Mode Off

7f Ramp S HL, Trigger Mode i£#% Off, Ramp size A1 Z scan Start 3 N AH M fI1E
ARSI Zeh Z J5 1A f R 4T DL T Z 05 R E, BT RE .

N T BT PRE AR dh IR T SRR, T ELSeRE Z Scan Start fEATAR{E I JERS E, &
2N, DUERE BT fh R

Retracted

Ramp Size
S I Piezo Voltage
I { 4560V
Z Scan Start
Extended
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— | —| — — Hj
=% % X 5| %
Charenl 1 Dala Type: [DefectonEne = DalaScaks 7940 em
=
-
»
=
E
Data Type Deflecticn Ermor = L
Trig threshold 1588 nm 2
L Trig directicn Pasitive £ L /
& !
B i
= 10
= {
= /
&} f
I — J
-m | ]
40 I.,'I
100 10 00 00 500 &0 70
2 {rm)
KDeaTwe |2 -

S RE O, R E R AR R 25 Z DL AL FR2E Y Deflection Error, sl

A
g, WEG RN HhLE, Y Z scan Start L& Ramp Size, (SRR SIRE R

M, BRI 2k IR R AR X, W EFR.

- Bl Bt ha

d. sidi“Capture” AP 77 2R AT ORAT
e. Midi“Scan”, RGN ZRIFIFFIRE.

4.1.2 5 Deflection Sensitivity

a. ROUARH =T E L MK AARRAL, B BDEAR RN € o B midy AR 2 8 %80
BbR, FIRRIZ R . ERIZIRERE A KPR A 2 77 2 A ik
ZRER Yo VER RE R RV 0 2ok PSR VHSLARER, TR R R 2 2 R AN B SR a3
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Chareei 1 Deta Type: Dais Scsie

Deflection Ermor (nm)
&

L] &0 100 150 200 250
Z (nm)

¥ Data Type:

b. &ifi Elbr, 4 A5 Deflection Sensitivity. 584 BEH AXS HEHE B Ay
OK, RBEHHIXNSH, HERIESEEE S,

R K TG R A 3E, Bl FEN TR dn A B ER Z K, H-H A 7HE T i 227 5%
LI

1
i
e ! Set Realtime Channel Sensitivities X
i
i || The measured Defiection Error sensitivity = 31.75 nm/V
— i
E i Deflection Sensitivity & TM Deflection Errar Sens.
s (need for thermaltune)
(i} =0 !
_g | TM Deflection Sens.
g
i
2 &0 | Amplitude Sens. and Amplitude Error Sens.
i
i Click OK to update the sensitivities of checked types
70 | (It starts to affect next live curve)

0 0 100 150 200 250 —
Z {nm)
* Data Type: Z -

42 HHBEWERY K

FH A 5 A8 F=-kx AT, ZEAS MBI B REF 2 J11E DL, B T 7R BRI R B
25 MRS, B UE BIHE BE R B K

KTk, R CARESARIE | 2 FRAETT 5 (HRZHOTVEAESL R A 5T,

HRZERK.
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T R P OR X TS TR T i

4.2.1 Thermal Tune ¥

Thermal Tune = EARFEXT & B RMIRBIAEE M0, HRE i e A15 203 R E k. 1%
JRER T A B hRe, A RRARE 7. (B — KRR J5 BRI 3 ZE R IAE R AH
XFEER RS b, 20T ERRE SRR . TR KR MR I PIRBDARIE KD, RGEIE R
ZERR . L Thermal Tune J7i2 HIE T k<L N/m [HREL . 5340, W 2B R EBAHE,
VU R BRI U HOLE 52k, XA T Thermal Tune 7772 HIHERE .

ZOTEN DRI

—

a. fE5EH Deflection Sensitivity B3 /5, BEPRET, s B S BmBARE .

| [l w086 [EU
e — = e O e

Thermai Tune P50

Thermel Tune Data Caghure

b. 7£ Thermal Tune %0 5 1 B, B E L&A

FEAHE:

<~ Thermal Tune Range, T ZH4RE & FhRvERIHIRE fo.

< Deflection Sensitivity Correction, — LB IEF 1.144, FHLEE LS 1.106.

<> Temperature 38575 ¥ .
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< A N ERAE— LR Lorentzian (Air), YA R ER1E— % $¢ Simple Harmonic
Oscillator (Fluid).

(@ Lorentzian (Air) (7 Simple Harmonic Oscilator (Fluid)

B Thermal Tune
Thermal Tune Range
PSD Bin Width 7163 Hz
Deflection Sensitivity

Deflection Sensitivity Correction
2108 2

Ternperature (Celsius)

Spring Constant 42.00 N/m
= Median Filter Width 3
B Markers
|- Start Frequency 0.00 Hz
L End Frequency 0.00 Hz
B Fit
A0 5.38949e-027
Vo 65294.551 Hz
Ade 1]
Q 0.000
a 6.03882e-019
L 197623 Hz*

c. mithi Acquire Data, 1] LA 3! Thermal Tune ffiZk.
T T _ I ==

Fower jpriHz)

=
Frequency (kHz)

Therm Tune Computation Dane

) RN B R P~

d. Roehre 2a DA, BEDChRE RN >, MR DA GRS, BT RIEN
Mo PYRELIA] A 2 F T Ar, X A 2R ORI BL KT IH R 7). iy Fit Data,
BB ORE, ZHNELF LML GEL WG, EWEIEARE, AL R
B, EHG.
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wer (priH,

E)
Frequency (iHz)

Thermai Tune Computston Done:

=] ==

e. sy Calculate Spring k, 225 it HAG RN k, i Yes” RA XIS
ManoScope EJ

o Caloulated Spring Constant (K] is 0.7558 NS,
Dia you want to use this value?

Wes Ne

4.2.2 Sader ¥
Sader B ALV FHEREEET kK itHE. LA

27, foW?
k=17.5246p w'LOf;T;(Re) Re= W/;,fow
. v

Mz A A, RERESE RO L, % w, SRR fo, MBFET Q, #imrkl
RAFHERE ko TN SEHIRIUT

IR BRUR -
a. FE R MKEEMTERE: PR 7 ik IR C MM E ube R, MO e vh B
Bt WAL 206t (VGRP-15MD [RJH10y 10um, 38 Id &8 SN 5E F o3 FH 1 ) 391 4k
HICIRA RS S3- 110 NG N 2 P 1E S PG R ST IV STEE ERE TR 25 75 W ANG I
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b. fiiE &5 T Q AIE A 41 fo: 17T Thermal Tune 51 (&% |4 Thermal Tune #1F),
WEIFSH, W K. %% Simple Harmonic Oscillator  (Fluid), 75 NPE TS %] Q Al k 1)

1B

Lorentzian (Air) @ Simple Harmonic Osdllator (Fluid)

Thermal Tune

Thermal Tune Range 5 - 2000 KH:z
— PSD Bin Width 47.7 Hz
— Deflection Sensitivity 31.50 nm/V
— Deflection Sensitivity Correction 1.06
= Temperature (Celsius) pralli L)

Spring Constant 0.7558 N/m
= Median Filter Width 3
Markers
— Start Frequency 0.00 Hz

End Frequency 0.00 Hz
Fit
— AD 319177027
— Vv 293820813 Hz
— Adc 1.13893e-020
- Q 455.686
Fa 0
- Q2 0.00 HZ

C. #eff“Acquire Data”, HHIISRIEIR, I Ctri+ EHEGIEIA, Al Fit Data L& %1 , 1

WK, AZ% E35 Thermal Tune 33§,
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e
i
L e

....,_..'__ iy
]

L

h—o—r:| L

< i

M—J\MMWHHMMI b A i o

L - - v
s Frgameny W

d. SEMME A, B ERIRIER vo LM T Q, IWTFA.
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Lorentzian (Ar) @ Smple Harmonic Oscilator (Fluid)

B Thermal Tune
— Thermal Tune Range S - 2000 KHz
PSD Bin Width 47.7 Hz
Deflection Sensitivity 31.50 nm/V
Deflection Sensitivity Correction 1.06
Temperature (Celsius) 210°
Spring Constant 0.7558 N/m
L Median Fitter Width 3
B Markers
|- Start Frequency 280102 Hz
'~ End Frequency 308041 Hz
B Ft
AD BE%1e-0
o
— Adc 9. de-021
a =2
- Q 0.00 HZ*

e. THE KAE: FTHFMHE http://www.ampc.ms.unimelb.edu.au/afm/calibration.html#normal, 75 ¥i.

BT ER T . SR I

Online Calibration

¢ Normal spring constant
+ Torsional spring constant

To use these Java applets to perform an online calibration of the normal and
torsional spring constants of rectangular AFM cantilevers, just enter the length and
width (in microns), the appropriate fundamental resonant frequency (in kHz) and
the corresponding quality factor, and press the calculate button.

Normal spring constant calculated using the Sader method
J.E. Sader, J. W. M. Chon and P. Mulvaney, Rev. Sci. Instrum., 70, 3967 (1999)
Length (microns): Width (microns):

Freguency (kHz): Quality factar:

1.18 1.86E-5

Fluid Density (Kg/me): Fluid Viscosity (kg/m/s):

Calculate Narmal k (N/m;

BRI, 508, RMER, ULMEFTHEA, midi“Calculate”, RITJJ5{HH
A k1E.

4.3 F7HZRIR
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http://www.ampc.ms.unimelb.edu.au/afm/calibration.html#normal

4.3.1 JRT5iE

7 i 25 B W11 FERERE S BRI 28

WEA e 1 A5 2 #4> %t Deflection Sensitivity DL k #21E, #J LLEL M ZE P15
HzE R WRE, RAFTASHS R Plot Unit 5 Force.

£ Ramp

L Ramp size 5000 Channel 1: Data Type Deflection Emo * Data Scale 73.40 rm
 Zscan start -1.682 um 0

— Ramp Rate 103 Hz

= Number of samples 512 |
-~ Tip Radius 8.00 nm {
I~ Sample Poisson's Ratio 0300 -10 j

= Tip Half Angle &

E Mode

— Trigger mode Relative
— Data Type Deflection Error 2 I
Tnig threshold 2400 nN J;
-30

40 ¥

100 200 300 400 S00 600 T00
Z (nm)
XData Type z

4.3.2 JyHHERAIAEE
JIHER LR AR B R A A it (F-Z fiZR) Z IRk R, Mad s
BN SREC-FERIERBIMOC R (F-D #IZR), 8% AeTE 9 BLHE S WAA R WU AR -

contact non-contact

——

F-Z
——r
4‘
l"I F-D
e 3
0 D

F-Z 14k 5 F-D BHZGEREHRMRE T, 2RI 2 —BU . A FE TR R &
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LU, Hflids Z J7 mpfat &0 24 T a2 =S i AR R R M. IR S
B H MRS D S TR LA . F-D IR E WS ) SRR S AR B 2 R {55
o EBAF, F-D #h 4 By Force-Separation 25 % .

FE S REAE (Adhesion) BT LAIER JyihZk (F-Z 5% F-D #h£k) (¥ Retract #%r (4140)
R fIRAL SR 2 IRl 22k e, N BT o

G AR RN IR R E R IR H R R R rh B 2 B 51 i KIS DL 1 1 i, 1R
BFRERSIRIGE S| I TIAL /) ZRIE BRI B o R 17 SR it ARGV, 12 20 0 R S AR i
SETHRIER .

Farce [ni)

} Y / rd g
N T / Adhesion
..\ -

2 3 40 0
Ql Saparation (nr)

T
W = J F evdt = JF- dZ
0

R, &R )5 18 Sl FE SR ART I TR) SRAR 73 B2 3 3 A I T BEHL A g AR K
(Dissipation). 7£ 77 #iZkr, g TR AR AR . RERFER T E R 1 e B 2 i AR T7
A2, A5 B S REA EORE R EAT O%
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Forze {nl)

150 150 A0 180

Lk
Z Heighl i)

i F-D #iZh h SRR RZ KRR, @G T LU TR IR R 5.
40T B ) SR B AT T DMIT #2844 RO 4D 15

DMT modulus L\
. —2_).,' \
fit region 5 |
e I B ——
| ""--._\_‘ T H_,___ad' J—
S| //'/ F
adh
\lI //
\ Y
-100
\__ L
@ Fl 40 L m) L] 00

75 F-D ik, AR CREIEELD K145 505 N RIR 8] (R AL AR [R] B 27~ 1 i
ERA AR RN KR, BRI AE R (Deformation). Ff b A8 & 48 % il FH -4
st R TR FEE P S R o
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PaakF Deflection (nm)

Ihdentation from defl

0 2

ection vs. separation plot load curve
* * Separation {nm) = = *
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FE A4 Bioscope Catalyst SPM &4t PFQNM E A4k

AR KB B T3847 T Windows XP £ 4i2 I f#] NanoScope 8.1x LA K iz
171 Windows 7 24t L[] Nanoscope 9.x H A% o BRIERARRCAS AN [R], A A8 I AT BEAT L8200,
HETE S50 B ¥R A .

5.1 PFQNM #4473

PeakForce QNM (PFQNM) J&—#fJ&F Bruker & F4K PeakForce Tapping Hll &
B, B REAE RIS AR A RS Y Rl SRAFAT R e B PR 72T . I 5 e, Dok, e
R EEEL, BEARTRIPUK 12 M E R AR R R
VEE: IZRIE TR, SR RTE oA R AR K T 2

PeakForce QNM T 5cidii PeakForce Tapping i AR — R¥|jihsk, A5 id DMT
BRSNS 77 AR REAT NG 0 H B, AT ERASAE: i FR) S8 B K 722 P

DMT Modulus & iEid 4l & /7 #2810 Retract #7043 21K HARIF:

[ay

4 [

DMT modulus Y
fit region

Farca [nid]

5.2 PFQNM A & FIpRHERE & FER4ET
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PRAEM PFQNM AEHVEL 2 8 MPRAERE S, 7 BIZSERI AN . el 2:

<> PDMS-SOFT-1 (Tack-0 PDMS) — 2.5 MPa, HHX} iEbRAERE 5
PDMS-SOFT-2 (Tack 4 PDMS) — 3.5 MPa, AHXHEbRHERE

PSFILM (Polystyrene K M%) - 2.7 GPa, FHXVERAER: i

FSILICA (Fused Silica A #<H#534) - 72.9 GPa, FHXTVEARAERE M
SAPPHIRE-15M (¥ A ), TR Deflection Sensitivity 4 i
HOPG-15M (FinZ4fR A 58) - 18 GPa, FHXTVEARAERE N

RS-15M (Roughness Sample, Tip Check), FHTFriER4Er i A2 RE

PS-LDPE (Harmonix Training Sample), FT-Zhfsi s HIFRE

T TR TR SR S

PRAERT PFONM REEREE 4 FhEREr, 0 had AR AR it il B 5 D S 2
PFQNM-HR #5t, e 68 — ARG A PR AT BB A . BRI AR &
T WA TR (AR LA CRAUE RS ot 7 A R S BT AR B R L U 06 B DA ORAIE A2 06 B PR N R A
FE o BATHERAARIE AN [ A il B I3 S G RE T, W R R .

_ _ . Nominal
Sample Modulus (E) Probe Spring Constant (k)
1 MPa<E <20 MPa ScanAsyst-Air 0.5 N/m
5 MPa < E < 500 MPa Tap150A, P/N MPP-12120-10 5 N/m

200 MPa < E <2000 MPa | Tap300A (RTESPA), P/N MPP-11120-10 | 40 N/m

1 GPa<E <20 GPa Tap525A. P/N MPP-13120-10 200 N/m
10 GPa < E < 100 GPa DNISP-HS 350 N/m
5.3 PFQNM 5 1:

PeakForce QNM Il & 75 ZEAEREAT SO AF b B B 2 AT R GEREAT RS IE, 4 REAEH I &

SKEBRIORE S AR . A IETE D RS, A TE I T

5.3.1 AHXHE

FATHGE EXS K/ VR BRIERL, FrOAEASRE B, R RUE ORI R RS ERE S IR
k/ VR A . 2075 E T HAORE kK MR, A€ B RV AT (HAZ 07775 4R 3 5 5
B I 5 A AL AT O AR R it o A AT RE P ) Deformation K/t -5 S Bt - DR 5
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—3.
FRNERR IESIRUTR «
a. AL, EEAENIRE, FATEEOL, ®E A& Peak Force Engage Setpoint.
b. 7 5 BT BRE b HOR IRBEE, B A THAORE AE AL EE (Poisson’s Ratio)  #7 VHAA ELIN 0,
BRI R AN KR B>,

1
E* = 1_V§+1_Vt2fp
E E

s tip

v JIFERLT Poisson’s Ratios E_ K I B Viin NEREL ) Poisson’s Ratios Etip FEE

B8 IR &
B cCantilewer Parameters
l: Spring Constant 0. 3000 N/m
Tip Radius 10.0 nm
L poisson's Ratio Q0,330

— BT AB IR FRAN TR S VAR EL

E, vy

E <100MPa —P05

01<E =1GPa 0.4

1GPa<E <10GPa |03

-

c. REIEREFEE K Deflection Sensitivity (2% 4.1).,

d. HOAPRAERES (S 5.2 th bR R R 35 5 AR A AR I B R AR, WAl A C

HIFRERE i), TEARHERE L b Engage, % E:

a) ScanAsyst Auto Control: Individual;

b) ScanAsyst Auto Setpoint: Off;

c) 1 PeakForce setpoint | &i& ()18, ff Deformation /04 2nm, I HIEA BAREHIT
FEM R+ 2 —, AN SERRRE G U R 1Y) Deformation ¥ 7€ TR #F — 3

d) A7 Tip Radius F1/af Cantilever Spring Constant H.%] DMT Modulus Data 1]~ 1% &
B S ARAERE S OB EAR — 2L
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B cCantilever Parameters
': Spring Constant —> 0.3000 Nfm
Tip Radius —> 10.0 nm
L poisson's Ratio 0,330

e. CFEA% A7) Tip Radius #1/8% Cantilever Spring Constant, FH S BrAf i il & .

5.3.2 #0E
ZITEEESRH k MR, BRI T RERE AL 107 EE T B R R &R . BN
RIEGRE! i 2 AR 75 ZE ) B B0 AR HOARS, 218 BB IR BT IR, BT DAREAE: (ot /s PR T
PR RZATT DME A Z 1% B IEEFE (1) Deformation K /N8 5 S BrAt U B AR FF— 3. 1%
TiEHIR DRI T -
a. AL, EEAERE, WATHEOE, WE A IER Peak Force Engage Setpoint.
b. 7 A RIRE R I i, A THIIRE R VERL L (Poisson’s Ratio).
c. RIEREHEE N Deflection Sensitivity (5% 4.1).
d. RIEREEE RS k (275 4.2),
e. MEHREFH MR, L CUT PIRIAT
a) EFEEH R IEAR M (RS-15MD.
b) % & Scan Size: 1.5 f#CK; Sample/Line: 512; Aspect Ratio: 2.0.
c) H ScanAsyst 2 Hal%, FKEEIE .
d) RAFEIE.
e) H Nanoscope Analysis 17 &% Height Sensor, ] Plane Fit, 1storder 4b#,

47



ﬁ

heitieatating

f) 57 Tip Qualification , ¥TFF Tip Qualification % I . 7E Cross Section 1 ] Height
from Apex T4 N\ SZ56 75 B Deformation B (0 A 28 & S2iGRE SIS, #i%E T Deformation

)5, BEINIZE: FEMANKG R, HLWHL)E, 44N AR R AR & &
Deformation —#0).
g) s Estimate tip A1 Qualify Tip #3422 A2 MH=ETD1/2 ({1 21.35/2=10.67nm), itk ~

42 (B N\ F Cantilever Parameters 9.

N2l 77 | [

3027 nm

B cCantilewer Parameters
': Spring Constant 0.3000 Nfm
Tip Radius 10.0 nm
 Ppoisson's Ratio 0,330

f.RELF K MR 5, A& S0 A o

5.4 ZEHIRAL

5.4.1 ¥IESHHIBLE
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a. %% ScanAsyst Auto Control: On (ZRiL)

b. ¥TFF Microscope ) Engage Setting, 7f Engage Parameters Hi & Peak Force Engage

Setpoint W1~

B Scan
— Scan Size 500 nm
— Aspect Ratio 1.00
— X Offset 0.000 nm
— Y Offset 0.000 nm
— Scan Angle 0.00°
— Scan Rate 0.977 Hz
— Samples/Line 512
B Feedback
— Peak Force Setpoint 0.1000 V
— Feedback Gain 5.000
— ScanAsyst Auto Control on
B Cantilever Parameters
— Spring Constant 0.3000 Nfm
— Tip Radius 10.0 nm
— Sample Poisson's Ratio 0.300
B PeakForce QNM Limits
L pmTmodulus Limit 1024 Arb
B Limits
L 7 Range 7.42 pm
B Other
L Units Metric

% Engage Parameters

X]

B General Engage

= Sew tip Yes
[~ Peak Force Engage Setpoint 0.1500
— Engage int. gain 10.0
B Tapping Engage
B Stage Engage
= Sample clearance 537 pm
= SPM safety 100 pm
- SPM engage step 0,972 pm
[ Withdraw Z Pos Smart Lift
— Load/Unload height 3000 pm
B Smart Engage
- Engage Mode Smart
- Fast engage velocity 50.0 %
- Fast engage threshold 100 %
— Fast engage height -5000 prm

B Height Engage
B Actuated Probe Engage

[ Cancel ][

Ok

|

ScanAsyst Air R & f# B ERAE 01500V BI AT g dd R BCK R £ % B A 0.0500
V~0.0800V, LAt &I R & FIAE b (8] (R AH ELAE I KRB AR %

5.4.2 RIS HRE

a. Engage 5, WH:
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a) ScanAsyst Auto Control: Individual,

b) ScanAsyst Auto Setpoint: Off,

b. 7 PeakForce setpoint & &E M, f# Deformation iA RIS IERIME (BFEMKE Force
monitor % 1% Force-Z 14k, HBHEFE S ATEE A Deformation Channel, %AE R 51 1E )
Deformation 15 & (5 —%0)-

c. [AIIWL%E Force Monitor & 1, 5 K3y M AN IE R B[R] 2247 H) i, 7E Force Monitor L

i, 7 Auto Config 2 Iy 42

Synchronization too early Synchronization too late
PaakForce QMM in Air : Force Monitor T Poaktorca MM in Alr : Force Monitor =]
y

o ] y
= =
E 1] T I D e \/

\ YAl hS ( /
\ / Y,

Hl 180 200 220 240 z 2:&!“) 280 Fo0 F20 Fa0 268 270 275 z %i?n) 285 260 285
Display Tupe: | Force vs z [~] Display Type: Foree ve 2 (o]
Data Scale, JELEE | Data Seale 10830 ik

& PeakForce QNM in Air : Force Monitor = EI

1
05
2
100 1S0  200_ 260 300 350 400 450 =
Time (ps)
Force ve Time =l 0.5
108.30 i
Auto Config Capture Line 180 200 220 240 _2eO0 280 300 320 340
7 (nrm)
Display Type: [ Force vs z i
Data Scale; |2.00nM |

M7 Auto-config
d. 7EASEEIE PR PSR . X T IEE RO R, T LU DMT B84, X Tm4ae, mrLl
#F¥ Snedden FEY
e. M Capture 725
f.  {E Nanoscope 8.15 r3sr3 DL [IfASH, #iidiin 1 Peak Force QNM capture Dhfg. st
PeakForce Capture ElAx, 7] LAYEZRHCS 188 20 19 R, BB R A7 — N E0s A A B
JIiZR.

te Tools Help A |
J H'%- %‘@luﬂém ;f @6 Qé DOPEN LOOP 6PPING.013

Scan % PeakForc
Aspect Ratio 1.00 [ o] 4] pieeony: [JEsmimenson
X Offset 0.000 nm
¥ Offset 0.000 nm -
Scan Angle 0.00 ¢ L
Scan Rate 0.977 Hz
L Samples/Line [
Feedback
Feedback Gain 4016
r Peak Force Setpoint 3,000 Y
L -
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5.5 BEERSHT

Peakforce QNM BS54 T Dhfie 2 H T 73 ik %e - A High Speed Data Capture (HSDC)
SRECHIBAE, ] DL o i AN A G AH R 1 T 42

5.5.1 HSDC 3REX ¥R
a. JF4h ScanAsyst/Peak Force Tapping J 3B 4
b. TSR I X 35 5 &5 Capture Line #4241

a o ] = ] ‘
& ScanAsyst in Air : Force Monitor E]@
1
05
=
=) 0= £
B
[
w
05
a0 100 150 200 250
Zinm)
Dizplay Type: | Force ve 2 [v]
[ ata Scale: |.-’-'«utu:| Scale |
1.5
1
05
=
=) 0
B
()
w
0.5
-1
100 200 300 400 S00
Tirne [ps)
Dizplay Type: | Faorce ve Time [v]
D ata Scale: |.-’-'«utu:| Scale |
‘ Stop ‘ Auto Config | | Update Senz| || Capture Line
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c. HSDC Capture R4, SEfrEdmsR e R, Status Kol

—
High Speed Data Capture
Channel Selection
) Channelf Data Type: |ofF M
Rate: 6,25 MH:
. ChannelB Data Type: |0fF M
ChannelC Data Type: Deflection Error v
Rate 500 kHz | u
ChannelD Data Type: |Height M
Trigger Conkrals
Event: ECL .
Arm Trigger [ At Re-Arm hannel: Height .
Level: .00y
e elay Uploa Slope Positive _
Delay: 512 ms
Curation: 1536 m=
Status: Failed
d. #id7 Upload Data 52 B AR (417 -
Trigger Controls
Event:
Upload Data []auto Re-arm Channel:
Level:

Delay Upload Slope:

Delay:

Duration:

Status: Data Captured. Click "Upload Data" button to start data uploading,
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552 BENTHE

a. 77T IRAMEEEEN 55 17 1t
b. T Z B {71 ] PeakForce QNM HSDC %4 S0 44

c. midi QNM-HSDC Force Curve-Image %41

PeakForce QNM Offline

History Help

Deflection Ermor (nm)

orce (nN)

B PeakForceQNM Input Parameters
Force Curve Type Both

Deformation Sers 168 nm/V
Deflection Sens 24,5 (V.

Spring Constant 21,50 Nim

Hdc Display Channel 1

Rotrace image from: PSeLOPESO-film 014

e. midt Load Image %4fl, ¥ HSDC FrakBUEE AN ) AFM E14 .
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Image Line Selection I:
Al & Oneline I 1 <= Load Image ... |

Force Curve Selection Export Curves ...
(G Pair " pultple |334 |667 Restore Default

B PeakForceQNM™ Input Parameters

Force Curve Type Both |

Deformation Sens 168 nm/vV |

Deflection Sens 24.5 nm/fv |

Spring Constant 21.50 Nfm | :

Hsdc Display Channel 1 | _ Comdpaoad |
L Retrace image from: PS+LDPES0-film.014

00 4: LogDMTModulus

f. BG S DL — & ZR 1 oR Z BT AHRIY Capture Line.

& glajelo

Captured line

0.0 1: Height

9. {EEG EAE A, EBEAHM Channel BN .
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1
0.0 4: LogDMTModulus 4.0 pm

82

h. 24 Force Curve Selection Hi%&+% Pair i, #5258 B 10 (088 26 th 2 B PAE W5 (o5 2k |,
[A]F}, Deflection Error vs. Time 5K H B PR 2% 21 G 1 KB 2k R s AH N IO AV B

& I

Deflection Efror (nm)

100 0 300 «o 0
Time (ms)
20
15
10
=
€
- s
2
2
0 - -
5
20 %0 &0
Imae Lire Selection
FEETN <_l Losd fmsge ... J
@ pae O Mg |34 67 Restoce Qe

B PoakForceQNM Input Parameters
Force Curve Type Both

Deformation Sens 168 nm/V.
Deflection Sens 24,5 ne(V.

Spring Constant 21,50 NIm

Hsde Display Channel 1

Retrace image from: PSeLOPESO-film. 014
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55.3 B&OTEHMMNSHRE

a. Image Line Selection

o All: BIRFTA Sk

e OneLine: ToR—23RIU 2R 1028

—Imange Line Selection
Load Image ...
 al % one Line I':' == [mad
—Force Curve Selection Export Curves ...
 pair  Mukiple 461 [462

Restare Default

b. Force Curve Selection

o Pair: fox AFM G b 2% 5 (0 8 ELRE 20 A0 B — X T i 26

[ ]@NM tsde ForceCurve Tmage

Deflection Efror (nm)

100 20 300 «o 500
Time (ms)
20
15
10
=
z
s |
S
2
0 -
20 « @
Image Lire Selection
CN Goretre |1 < Losdimage ...
Forcs Curve Selection SrECves
Gow Cwaple [0 [@ | pesepeas

B PoakForceQNM Input Parameters

Force Curve Type Both
= Deformation Sens 168 nm/V
Deflection Sens 24,5 nealv.
Spring Constant 21,50 Nien
Hedc Display Chanmel 1
Retrace image from. PSLOPESO-film 014

N6
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o Multiple: o8 AFM BG40 (0 R BBk 2 (M1 BT Jiih2E,  Deflection
Error vs. Time @i, A LLE 24T Ctrl Al bR Ak, ER FHHBAEE.

€
=3
§
40
)
2
i
= 10
2
K2
0
410
2 %0 @ 20 100 120 140 160 180
Z{rm)
Line Sedection
?.: & oretre |1 < Losdimsge ... |
mamm o = M‘O‘m.u
Cpoe @ pigle [0 [5% Restore Defak

B PeakForceQNM Input Parameters

Force Curve Type Both

Deformation Sens 163 nm/V.
Deflection Sens 24,5 nen/V.

Spring Constant 20,50 N/

Hsde Display Channel 1

Retrace image from: PS+LOPESO-film 014

a0 4 LogDMTModks wpn

82

c. Exporting Force Curves

R Export Curves if LS H —X} (Pair) =(# 1R%Z (Multiple ) FTik #6677 i £k
(ASCII 32, wf RLAH T3l A 2 ik B

5.5.4 B4k QNM HigEIE
WHR G B IE A TSI R S0 W Tip AR EERE 71 %0 Image Math T
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BE T LA BN E LRI A B R R S BDA:

EocL

JR
Bl an: JATA KL Tip &M 10nm A48 2] 20nm,  HAE RN 4 IE K 7
=1/sqrt(2)=0.707

BIEb IR

a. WHEIEIERT A

+ -
5
b. #T7F QNM &R EE, s Image Math

et Image A

Equaton

c. 107 Load HABER, 7E Scaling Factor A i A5 KB IER T
d. fith Execute BRI FRAHE IE J5 1 &
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Urdt Mot 10,

00 3 OMTMoSAs Dgm
0o
et Irsage A
Equaten

(071 breage A = 0.00 Ursk Matiw in MP'y.
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Load Imape
2!
Im-#%.45- 240N
3
wWa
o \
b image B Uit Matrts
j= Chamn |
|~ Scaling Factor 8
s .
8 o

N2 Error




FINE4  Bioscope Catalyst SPM &4t EFM/MFM E A& #
1k

AR K& B T84T T Windows XP £ 4i2 I f#] NanoScope 8.1x LA K iz
17T Windows 7 £tz ¥ Nanoscope 9.x 3K {4 o (R RRASAN[F], AN i) 28 P ] e A e 22 531
HFTA S50 A A .

6.1 SPM SRAE F R <A i ) B A JR 2

EFM/MFM J2 WA R E AFM KT R (8 — Al BB AR 3, T LUK R i R T ) P37
AT . 75 MMB8 X R R Interleave ARSI o

XK HLLEFM NBIREH], MFM 5 EFM JEEE+20 3800, AN AE Interleave 14
2o LA, TR LR E T R R T AR S W) A ELAE T . EFM SR AT O
J7id, F— YA (434, Main Scan) KRR ARG R LS, 55— K434 (Interleave
f34#, Interleave Scan) KHHREH AR — 2 ML, FRARE I — ML, B — XI5 2
MITESUE SR RFHRET FIRE 2 A B B AR, o FL o0 A EAT 50 o A IR an ] 6-1 BT
LM A B D7 R R R (Lift Mode)

| Electric Fields |
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N NN

Electric Scope Data (Interleave Scan)

NN~ T ——C

Topographic Scope Data (Main Scan)

K 6-1 EFM sigidfEnEE, F—5, £ai, WERmMER; £ 20, Rk —emE; B=5,
Interleave $94, &% 50

EFM S Red, WOERIRSIIERE 322051 I1EH, SR E R BRI, SRR
Ny ZEVFIMER, BEA RO RBOE N, SRR IN. XAAR 2 SRR IE-
FHLIF2 SN . WA 6-2 T . EFM AR PRI Al A S A H 37 0 SR AR « A0 Bl 7
AL . Xt fe EFM BIEEA S L. MFM 43 5 1 58 4 AH )

Amplitude

Amplitude

f

m

Drive Freguency
K 6-2 EFM i 2 b REH 2 0 5 A RO R BRI SBURSIR KA. IRSIFIERE 32215
JHER], BEA RO RBORAC, TREIRREN CEED: 2R FIIMER, S8 A RGN RE08N, R
Eom CRED.

ATARALAGTIN L AR ) LA K AR 0 8 ) =it v A I ik i SRE R T B B R s R
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RAEFFRIEIIERE, WEMRLWES, BMRER] (Frequency Modulation, FMD; it
[F 7 A AR AR A, RECAARIEARSI (Amplitude Detection)s il & #HAAE 4k, B AH
frAsll (Phase Detection). 7EHRIEVSIFIL RS, FOVIRIESBEREA R, HARUABINE K
AR ACHE A BV PEFS DR AR W 8 1 80 SR B AR S AR i o &1 6-3 L IR
RIHAAAAT IR B, N B IRIE I s

180
HH"-L_ <
H'*-. i"FIZI
Y
Y
.
- w
= 5
w 5
i = 90
o
=
w .-:'.'I'¢ A
s ~
=
=% ~
Y
"
S
-~
~
-
H'h
0

Amplitude

Drive Frequency

K 6-3 EFM I e El. LB SR A e, FE: JRIEEN.

6.2 WEEEE

EFM ZLEHE 5 HRER, RS R EUH SCM-PIT £-%HF1 MESP #R%1 . ] DUE A A
B2 0 FESP ¥RET, (HELVERME)E S B M4 & —w SRR . FRREOLT, BAREREb
ATLLHT EFM &

MFM — & S PR REVEIIREE, % 2 MESP #8%F
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6.3 FHAHK EFM/MFM #4E 5

6.3.1 FEHEIRE

FE 9256 1) Ff % $%Electrical & Magnetic Lift Modes“ | f)”MFM & EFM — Phase
& Frequency“. ZHATFMH 2275, LNIREHIPIREE RGIFRUSE, KGRI
2R

6.3.2 BERE (MFM iSSP E)

EFM 5 ZEERETFIRE i 2 1A —MESE R U o XA BE AT DOINFE SR £ Lt mT LUmE
FEfh B 7 “Other” 3£, ¥ “Tip Bias Control” A1 “Sample Bias Control” 43 5% B N
“Tip Bias” #1 “Sample Bias”, XFfit ] LLAE Tip Bias 8t Sample Bias | . 7E EFM 1,

AT B E Bias E43V LA o I KA HLUE AT RE 25 B il R AR AL

B Other
— LP T# Deflection Enabled |
— LP T# Friction Enabled
— Tip Bias Control _Tip Bias
— Sample Bias Control Sample Bias |
— Units tetric |
— Tip Serial Number Unknown |
— Output 1 Data Type Off |
L Qutput 2 Data Type off |

Tip Bias [f13E Fl/&£+12V, Sample Bias (175 & £ 10V,

6.3.3 Lift Scan Height

—&7E EFM Al MFM 1, Lift Scan Height # & 50 £ 100 nm . [&]. i K[ Lift Scan
Height 2> fli{5 5 F#%; /MK Lift Scan Height 45 AT BERETFE AL G 1598 2 Rl B BE i 28 T i
AR5 . HEE A LU % Interleave ) Drive Amplitude kit — 5% Lift Scan Height.

H Interleave

0 my
66.33045 kHz
2240 mV
-B4.41 =
Interleave Mode Lift

Lift 5can Height

6.3.4 EFM/MFM {& 2 3k8
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T3 A ARSI | SR s AR R ) = U7V o — R R R AR AR I T

a. FEACA

1 H — AN B @18 , 40 Channel 3, % Data Type ¥ A”Phase”, Scan Line %4 Interleave*,
Direction 144 Retrace. 1% KR IE LG T HI7 ELRESS J1 86 FE IARDLAE 5

b. HRAE

BEEL— AN EiEIE, 40 Channel 3, K Data Type ¥ A”Amplitude, Scan Line #
A”Interleave®,  Direction %y Retrace*.

c. S

1 Interleave ¢ .+, 4 Input Feedback*“ 1% N Frequency*. 77 Input Igain A1 Input Pgain
f§ Interleave Phase Error fz/)s . 6 B —M 4 #1E , 1 Channel 3, ¥ Data Type 1% 4 Frequency*,

Scan Line ¥ A Interleave”, Direction i ~”Retrace,
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$-L&#4r Bioscope Catalyst SPM KPFM ZA#/E

AR KB B T3847 T Windows XP £ 4i2 I f#] NanoScope 8.1x LA K iz
47T Windows 7 £4i -] Nanoscope 9.x %t o« PRI A iR A AS ], AN )4k [ vl i A e 22 531,
HRTE S50 B YA A .

7.1 KPFM My R #

FFORSCHREE 71 B4%8% (Kelvin Probe Force Microscopy, KPFM), J&—FhdE T35 %t

LB T B R R T A TR . KPFM RESSEGK RS T R R I B 3y, B R o
R, e ME BT

MultiMode 8 SPM _E#REC I 3E T Tapping Mode [IHRIE A HI) KPFM (TP-KPFM-AM)
5 EFM/MFM 548k, t R IS 33K 7 . 88— U3 (24398, Main Scan), JEid%
M ARG R RS, 55 k3 (Interleave $14, Interleave Scan) ¥ ¥REA#E—
SEMIEE, TEPRENEURE S EIN— AN SR HE Vac sinot, I 25— X5 2 1SS SR
FREREEAIRE i A O3 ELPE B AE S, RS R T A ATl . BRI 7-1 fos.

NN NN

Electric Scape Data (Interleave Scan)

| Electric Fields |

Topographic Scope Data (Main Scan)

K 7-1 TP-KPFM-AM gl fEnEl. H—2, A, MERmES: B0, HEihE—Em,
=75, Interleave 394, W& F T HH

BERAEARET AR i Z IR S A 1) R 3 FEAFAE i 2 CE RS RURE fi T B — AN SR T v
W1, Wi sHEEE RSN WERREF ARG SR EETF, MABEENR o Ha
Y AR, FTURIBH S NE . EIEE R, KGR AR i 8 it —A> B
AL, IR XA SR SR AR L AR LS 22, R B RIESE T, N
TS ot Jm PSSR DT FEL A A, R PR AR it S i R 3 22
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KPFM 25T Kelvin J7 i3RI EHREN ARG M RIS 22 . R ISR E4I 3] Kelvin 77
BRI A SR AR, T SRR AR R T RE R AR, S ER T
MR, AT TNIMPKAES (Fermi Energy Level) S . $KEESUE R T /1%
R, 0T eJERU, RIREAXN TR, By pree S Emied. RIHERTERS
BE ORI oK BRIV RS B 22 AR M TR B0(Work Function). DRI, 2K AE SR e 1 4 1 bR 5011 s
M BRBERARAI BT BBt o P9 T B BN R ) <5 SR AR EL R AP Iy 46, PR el
S AN R BB 1) < JR A 1 Ty bR e < o FELAS 2 O RIS AR bl 7ty b B AR 45 i A
(R HLAT, DR AR < TRl ™ A T i B %5 22 (Contact Potential Difference, CPD). 1A
7-2 iR, RS EEER T, AR TOKEES (Er B 1 FPORREN, Er
A IEIR 2 FKAESD . Ev R AAREH, Ev Al Er ZIIMAERZME TR . T En
<Eroy FTUATTLIAGE @ 1> @p0 MG EAOH HERLNS, SJEi 2 LR 7A &
REE, Al SmIR 1 SJ@i 1 i TR Tl i, SJEi 2 &%k 74 B IE
L, PR AL A T Al B 34 22 Veppe  WIERAE NGB AR 2 [R] FE AN — AN ELUR R A Mz
JE Ve, 35T Vo KIH BRI IR Z BT ZE, 2 Vae=Vero I, FIABJE ]
RSB ZEPARE . EXDRET, R DEERODIRER O @, BRSNS 1 &
JEI DR D o= D 1-eVeep, e AT HIHE. XHUE Kelvin J7i%.

B 7-2 Kelvin TErERE.

FATATLHE KPFM HR RT3 - i AL R GEREAUL R — S TAT AR L R AR T 7T SR 4T
AURE ot 73 A 24 T HUES K — DRk £ KPFM 11, Bk A — MM B AME R
Ve 5, FERETATRE b 2 (836 ZRAN— A SHE R RBIII AL f e (RN o, RN Vo).
PATBR A S IIRER U=1/2C(AV)? , C R AR M Z M KRR, AV 2P Z [
W22 GRETARE (8] (1 HL7 70T B B B R 319 21
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F=-dU/dz=-1/2 dC/dZ(AV)?

D5 R AT AURE (8 (AR T 00951 770 3B 22 AV i ELRUAM:: H R AN A2 A8 L P R 70
M. AT Vac sinot, o —BE & FIHRIERIHTT, PERSBORIIIRIE.
AVoc BLEF N A ELAUAME FUS. RSB IRT % ) AR )3k 34 72, AVbe =Vae-Verpo JIT
PASRET AR it 2 [A] S ) FL 3 22 0N

AV = AVpc + Vac sinot

WA R I
_ a2 2 AV V. aineyt+ L14C12 5
F = -34S avEe +2vio) - doavpe vy sinot+ 18SVEc cos 201)
\ J\ A /
DC term o term 2o term

FREAESM ) F 2 H Focs Fo Ml Fay —HB7M K. 1EHIF o 4K T) Fo fEN— AN IETR
(3R B0 RO B IR E 2R T RSN o I BB 7T LB IR IR o ALH)
B RBN IRIE AL o AR R I, BB 7 SRSl A i I 5 9Kl HL IS iR e e L 51
KA ££ TP-KPFM-AM 1, BEAEIR o AHIMINZ S Fo HXE0IT PR B LB 5% 2 1 -

amplitude of F | = g_% AVpeVac

M A AT RANRE B B B I, B Vae=Vern B, AVoe TIPS T%, UL
FEWR o MMAETE, BTEEERIDSRE 2R, 250 PR IE 2 IR PR
9% . KPFM S 05 [E1 6 0 At A1 AR I AME FE 3 Ve, (8E0 55 T HRETRIRE 2 1) Fry
fil A2 (AVoe=0), BLlS B RIE A Z o it IO A B HR ey X — IR AR I (b3
LA Ve, 30T LARSBRE G R T B3 A0 A, It KPFME I A i 2 T F 350 A1 (4% 00 B
.

EREFFIRE SR () H A K, BB IO RIE AR A o (HR U HRIRX — AN R R GEIE T
EFIWAn T A AME . O TC R A R UEIE R IEME, JRIBAGZR B, LAV IRIE
Fe LL—MARLIOFFS1E KPRM IR RHE 5 7 B IEA TR 1 b2 ra 35 (¥ 7 1) o PRI LR AE
TP-KPFM-AM (et fe e, IEAfH 1Y Lock-in Phase &7 B4

7.2 FEREHIE
EIE IR RN R, FERFEEGRSGSE. 7L S B R S s AR
TEESASERES & b W 7-3 .
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Conductive Epoxy
or Paint

Sample Chuck

7-3 KPFM Ff i il & on S .

7.3 BEMERE
KPFM 5 ik S HAREr. & HERENZRTLAE MESP #4841 F1 SCM-PIT 4t

74 EXHK TP-KPFM-AM #4E5 B

741 EXBHLIE
a. BENSZIRIE RN, K% E Electrical & Magnetic,  Electrical & Magnetic Lift Mode,

Surface Potential (AM-KPFM), s 7 Load Experiment.
seectoperment Omensonicon | e

o Select From: Microscope: Dimension Icon

O &7 Use previous experiment
Contact Mode in Air - 09/14/14 | 13:11

Or

Choose an Experiment Category:

Scan
Asyst -._/'- -./"
ScanAsyst Tapping Contact
Made Made
=~ - =
- < -

Electrical & Mechanical  Other SPM
Magnetic Properties

*> Change Scanner

=> Change Microscope Setup

Experi Description

Surface Potential Detection is a TappingMode -

Select Experiment Group: interleave technique where the surface B
o P P topography is obtained in the first pass and the

Application Modules local surface potential is measured on the

Electrical & Magnetic Lift Modes second pass. With the topography known from
Piezoresponse the first pass, the surface potential may be
Scanning Tunneling Microscope (STM) measured by rescanning at a constant height =
above the sample whie applying both an AC and

a DC signal to the probe. The DC signal applied

to the probe is adjusted by a feedback loop to
keep the physical oscilation amplitude of the
cantilever at zero. This occurs when the DC

offset potential is equal to the local surface

e Select Experiment: potential. The DC offset is then displayed as an
image, representing the sample surface
MFM & EFM - Phase & Frequency potentil.
PeakForce KPFM
PeakForce KPFM-AM Surface potentizl is closely related to EFM
PeakPorce KPPM-HY (obtained by turning off the Patential Feedback
loop and observing the phase signal in the

Surface Potential (FM-KPFM)

. L :
oad'Experiment
[Tl 1gnore Probe Parameters \EF] P
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b. ZHARE, WATHOL. WOLHTINESHE AT 2.3 75,

C. HMEFEM.

d. A G, DREAEAR D REGE RS, SHEATN 2727

e. Engage, AbZ%, A8 RGMIESHE.

f. B EE O H K Interleave F, 4 Interleave Mode %4 Lift,  Lift Scan Height %4 50
#1100 nm Z[f]. 3 KM Lift Scan Height 231845 5 B#{i%; i/M# Lift Scan Height A 7] fe4R 4t
FEAR LIS AR 2R B RE A R TG AR 5

g. miii Set Phase 4441l

ie NanoScope - Surf tal (AN

File Experiment Microscope Scan Capture 5tage Calibrate Tools Help

¢ SRRy 9T %A

o netPhase

h. @i 3 1) Data Type 13> Amplitude 2, Scan 28715y Interleave, RT Plane Fit £1 OL Plane
Fit #% A None. WULZEHRMEE I T (—MARIE/NT 50 mV), HRIEHEE T Z Ui ] S 5t
[l R AEIE W TAE . WRIRIEIR K, & FHZENUAL Lock-in Phase, IRALT77EZ% T30, (8.10 &
LR ACE ] Interleave Amplitude JHiE ) .
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[z] pad|P= 16mv

1
00 10.0um 7]

Trace Retrace

mV 1 2 3 4 s 3 7 8 9 um

Channel 3 Scan |Intedeay v| Scale 1.600mV  RT Plane Fit
Data Type [AmplitudeZ v}Direclion[Ramce v] Center 0.5188mV 0L Plane Fit

i. JHIE 4 1) Data Type %4 Potential, Scan 2%/ Interleave, RT Plane Fit A1 OL Plane Fit
#8279 None.. Potential 175 21 I BUE 2 RS RIEE i 2 TR HL34 2E Veppo 7E TP-KPFM-AM £
T, RGBT B INAE ST _E#1(Drive 2 Routing 24 Tip), F AERIATE S T Vero=Vsample
—Vrip; W15 Drive 2 Routing ¢y Sample, M| Vepp= Vrip— Vsampleo 1715 B4 BB F 1) 26 1 H
B, ETERIERE RIS . aTUH Au BIFRERE ORI HERRET (34, Au IR Th R 2
K%1Jy5.2eV. I ER PRI E -GN, 7 LB IRE ORI . SR5 AT LUK R ET
T I e R .

j. #7 Potential J8#& (1M A K, BT LUIE 24340 Drive 2 Amplitude. (8.10 DA BE FLHARR AT
A% 14 ] Drive Amplitude) . Drive 2 Amplitude 136 Bl — i #E 500mV~3000mV . # Potential
[] Trace A Retrace F#fik 14 137> AN RE S AR [F] (1) B A AR Ak 3, m DUIE 4390 Input

Igain A1 Input Pgain.
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Channel 4 Scan (Interieay | Scale 007000V RT Plane Fit
Data Type [Po[enﬁd v]Direction[Rmce vJ Center 0.3387V  OL Plane Fit
B 5can
— Scan Size 10.0 #} |
— Aspect Ratio 1.00 |
— X Offset 0.000 nm |
— ¥ Offset 0.000 nm |
— Scan Angle 0.00 |
— Scan Rate 0.996 Hz |
L Samples/Line 256 |
B Feedback
- Integral Gain 0.8865 |
— Proportional Gain 2.000 |
— Amplitude Setpoint 3124 my |
— Drive Frequency 67.02803 kHz |
L Drive Amplitude 1104 mV |
H Interleave
— Interleave Mode Lift |
L Lift Scan Height 100.0 nm |
BH Potential (Interleave)
— Potential Offzet av
— Potential Feedback On
— Input Igain 5.000 |
— Input Pgain 10.00 |
— Freq. Control Automatic
-126.6
67.02803 kHz
499.9 mV |

Lirnits




7.4.2 Lock-in Phase HIHi5E

XF T TP-KPFM-AM,  J 157 o] i 368 1o 3 15 AN AE SR AT R it 2 18] R R FRL B SRAIE EATTHY
e A . MEAl B T AR, B IRIESE T E . AR, RE K
o BB IR B R PR RS AR B AR AL AT A N S S 5 SRR i N L 2 B ARk 2 L 3
DRI, B R RN AE IR ET A Uit FAH AL Lock-in Phase & 21 1E A ) B8 HR 50 (1) A0 7 X T
LR KPEM OBRE . JEEAE 8.15 LURHIEAFA (& 8.15) v, TP-KPFM-AM (1]
KPFM S 1513 73 B 42 il &3 N B ¥ Lock-in 2 Sk#4% 8], BT AZEH T AN Lock-in 2 Phase.
£ 8.10 ZHTIIEAERRA (F 8.10) H, TP-KPFM-AM [f) KPFM S5t 43 4% il %5 P B 11
Lock-in 1 R4, Jir LSR5 i Lock-in Phase.

N HE AP E Lock-in Phase H9757%. SEPRERVERRE D, XM RIITVE A EIEH:

1. Feedback Off 7%

a. ¥ Potential Feedback >4 Off, ¥ Input Igain & Input Pgain %4 0, <[] KPFM 15t
/ .

b. ik & Electric Sweep

c. ¥ Tip offset ¥ A Lift Scan Height ({8, i OK.

Start Sweep On Surface ? £

Tip offzet: ~ 100.0 nm

[ ok ] [ Cancel ]

d. 7E Electric Sweep & Fi%EF¥ Interleave, 4R )5 7E 7 H HOXHEHE A A Yes.
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MNanoScope = 3

4% You are about to tune the interleave line. Some parameters may be
@ linked or unlinked to their equivalent parameter used for the main scan
ling,
as indicated by the background color of the parameter title,

Would you like to unlink interleave parameters before proceeding?

l Yes ]] No ] [ Cancel
4
o ——
-150 -100 -50 o 50 100 150
Zero Phase
Cursor Mode
@ Mone () Offset ) Zoamln () Zoom Out | Execute

Auto Tune Exit
Fast Theimal Tune

e. 4 Channel 1 ] Data Type %4 Amplitude 2, Channel 2 ] Data Type %4 Phase 2, Graph

f’) Sweep Output ¥y Lock-in 2 Phase. FtifiH (1)~ E# 7~ Phase 2 vs. Lock-in 2 Phase [
Fo MR PLIE 24390 Drive 2 Amplitude ¥ Cursor Mode ¥4 Offset, 5521 (0 1) k&
2% Phase2 () J9+90 FEELE-90 FERIN B (LK BE B E L), S Execute, A5
B, W RACEWEL T Lock-in Phase. #4 8.10 LART I HIA (£ 8.10), N4

MR R Lock-in 1 (14 5 4f 18 38
Ce R I — =

w . % o
Certes Poak
=
o
e
3 |
W
M |
"
10 n'.
AW
WV
n"h
A ‘A.z
A A ul
AM
A Y
" \',n'r“
A
AW
o
WV Wy
\ ) ) 0
Zewo Prase. Mode.
Curso
T Vo
T o) o __,,.,
® hiuoere
Et Bove 0 CONTROL NOT ACTIVE

Fost Thamal Tune Mo

f. HLHr4TJT Potential Feedback 2K Input Igain F1 Input Pgain N AEEAL, i KPFM i a]
AR



9. WSRMNLILESE LR, Amplitude 2 JH3E FIEEE AR RAGE TF (IR ED. L] DUEFR 3R
ARmHE A,

mV 1 2 3 4 ] 8§ 7 g g um

Charinel 3 Scan Scale 1.800mY  RT Plans Fit
Data Tupe | Amplitude2 w | Direction Center 0.5951mY OL Plane Fit

h. GnRAAEFEA IER, Amplitude 2 88 FIEE S LB Cn R ED .. XRATPESHS B
FLTH A Lock-in 2 Phase Jii_E 8534 k2= 180 /&, LIRS IERI KPFM 1t .

EllmTrﬂce Hefrace
400

300 —
200
100
0
=100

mV/ 1 2 3 4 5 6 7 8 3 um

Channel 3 Scan Scale 600.0mY  RT Plane Fit
Data Type | Amplitude? « | Direction Center 152 4mV 0L Plane Fit

2. Feedback On 77t

i .
; Electric Swee
a s Y P

o

b. # Tip offset %y Lift Scan Height fI1t, midi OK.

Start Sweep On Surface tp_ =B

Tip offzet:  100.0 nm

[ Ok ] [ Cancel ]

C. fE Electric Sweep F-1H F1i% % Interleave, 4R 5 £ 3 H X EHE 1 iy Yes.
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MNanoScope

I" '\.I You are about to tune the interleave line, Some parameters may be
Y linked or unlinked to their equivalent parameter used for the main scan
~ ling,
as indicated by the background color of the parameter title,

Would you like to unlink interleave parameters before proceeding?

m No | [ cancel
4

S

-150 -100 -50 0 100 150
Zero Phase
Cursor Mode
@ Mone () Oftset () ZoomIn () Zoom Dut

e ] T
d. ¥ Channel 1 1] Data Type %A Amplitude 2, Channel 2 [ Data Type ¥4 Phase 2, Graph
f*) Sweep Output 4 Lock-In 2 Phase. #t[fiH ) |- K27~ Amplitude 2 vs. Lock-in 2 Phase )
KF. ¥ Cursor Mode /v Offset, HazhZl (¥ 24k 42 Amplitude MR E (LK H R
FIRELLD, sid Execute, ZAJFIRU. M RGECERELF T Lock-in Phase. #7y 8.10 LAH(
FIERAFRRCAS (25 8.10), U4 5ot M) Lock-in 1 ) #Hf i 1E

oo RN WY AUYERETOYV I

150 -100 50 0 50 100 150

O CONTROL NOT ACTIVE
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B\ ERFELLAEEAE

XF ARM T REU SR 6 BR D9 7 RAG B TARZE A R i A B i, JRATE 2k
i B R FEAT A DL AL, AR5 REAT R B 7o LAR B0 KA 48— S0 Y 1 P AR Ak 2R
Mo ri.

8.1 HHARGAEMNS

8.1.1 Flatten

X EEERYL, BT EEE Z WISIER, MRS IR, DL Bow SR
PR, JRATIH 0 SRAT 4 e v PR Bt e _E i B 17 R it XY SEEBRTEE 30 e BT RAFRATT A 500 S i 15
BEATZNIE . Flatten SR X J7 61328 2 A B4 F 2k i1 5 200 R BEAT 21 1
a. FTIFHA R R SO
b. riii Flatten #4H.

B Inputs )

Flatten Order 2nd b4
1366 nm Flatten Z Threshholding Direction  [Oth

Find Threshold for 1st

Mark Excluded Data

Number Histogram Bins o1z

Threshold Height ~0.00000 nm |

L Use Histogram _Off |

.F- - . - . . - - . Execute
IEBEEEEERE [T
glllllll.llll,l

-229.0 nm

1
00 Height Sensor 925um
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Oth: £Bx Z 5 KER, K Z R 0 mHiL.

Ist: 2 IEFE S AR ER 2 (8] AR R o
2nd: A IR 35 RN KT

EifibLnae

3rd: WEIKIHMIEA L, WHRIEREBER, EAERSMEH.
rer i Flatten B4 TIRFT ) Flatten, 140 2 Bir b B L& 1 1 BrA 0 B Flatten.

Oth QOrder
220V ,, Jasesss
Z ov // X
+220V

1st Order
250V

z oy /“'__—"H,n\ X
+220V
2d QOrder
-220V aaenes
Z ov _— - X
*220V

d. Wb EAERIE EIEFAHN. Mas

k AL R ZBIERD, Xy TR ARk df B T2

LRI E . B BT RITECE o0 R T 5 2 Mask.

TPy

B Inputs
Flatten Order 2nd
41V Flatten Z Threshholding Direction  No thresholding

Find Threshold for each line
Mark Excluded Data No
Number Histogram Bins 512
Threshold Height 0.00000 V

L Use Histogram Off

743 um x 23.93 um
b Execute |

MOTE: Flatten will fit each line individually to center data [Oth order).
remove Lilk [1st order] and remove bow [2nd, 3rd order)

00 Height
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e. A Execute 52J% Flatten.

8.1.2 Plane Fit
BB, AT AT LR A Plane Fit, X EME XY J7 [ FIR AT IE, — M@ M bt i
KL, e iy BRI SRS . Plane Fit F{EHIER Flatten S840, (HItL &M 2 HAE S
7o
Plane Fit [{J3EACBRANT -
a. FTIFHI LA IR ST

b. i Plant Fit #24H .

c. IEFEAHM K Plane Fit Order.

|77 Plane Fit

S TP P 8 Inputs .

Plane Fit Mode
i’ Plane Fit Order Tst 7
Plane Fit Z Threshold Direction
Plane Fit Z Threshold Percent 1st
3rd

Add Higher Order
L Mark Excluded Data

Execute

1
00 Height 26.3um

d. 7EEME B FHIRL X0E X Plane Fit R (R AT AR 2 S, AL BRI A NIXAE X
o — P, ARJRIETA IR

Image hefore Planefit Use cursor to select areas Image after 1st order plane-
to be included in planefit fitin X and Y using selected
calculation areas
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e. miii Execute 52J% Plane Fit.

KA EEE A 72207 Flatten 2 Plane Fit 24627, HMHIIEIG I, 15 RAFIRAGE 17,

BRIER B2 TR HI IR ZE 5 o

8.2 FBSH

a. s RS L

D
e

e G o

UINRL

b. BLHE T I R SR

’-

&

%, Journal Quality Exp

Taparary

00 Height

c. ity Export, & AHMN A PRAFRI AT

8.3 BB

5 Inputs

— Export Type

I Dots Per Inch

I~ Frame Width (inches)
I~ Frame Height (inches)
I~ Keep Original Pixels
[~ Font Size

— Font Name

I Show Caolor Bar

[~ Show Data Scale

I Show Scan Size Bar
I~ Show Scan Size Text
= Show Data Type

— Show Annotation

Export |

[TiFF -]
TIFF

JPEG

PNG

14

r~ Image Export Recommendatiors

Movies:

Dots Per Inch = 96

K.eep Original Pisel: = 'Na'

Do not compress if dizplaying text

Pawer Paint:

Export Type = TIFF

Dots Per Inch = 160

Frame ‘width [inches] = 4.40
Frame Height [inches] = 3.60

Export Font

Fant... |
Text Color... |
Background Color... |

Select Parameter... |

PG T AT 522 D2t BT TRENAOAEEE, SRAS T FE i ) SR sl »

8.3.13D Elf&
a. it 3D BB Hrigtl.
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s R4glesdT e

b. & B LT Mbs 2 B, FRAFELAR AN YT 3D HLA .

'» 3D Image
B Inputs
— Projection Parallel
[ Plot Type Mixed
— Skin Type Ch1
[~ Rotation 282
— Pitch 42,5
— Light Rotation 45.0
— Light Pitch 45.0
— Light Intensity 50.0 %
— Specular light 80.0 %

— Specular reflection  80.0 %
— Specular exponent 20

— Label Type All
— Background Color  Black
— Zoom 1.00
— xTranslate 0.00
— vTranslate 0.00
Export...
25 um Left Mouse [pitch and rotation)
20 Ctrl + Left Mouse [vert drag = zoom)

Shift + Left Mouse (% and y translation)
Right Mouse (light pitch and rotation)
Ctrl + Right Mouse (vert drag = illum)

c. mith Export, ¥ B AN SR RAZRI T,
8.3.2 Section (&) 4#T

a. KU AT .

Bl BN eld Yo

b. fE4714 section Hff LAl ok 3 ELE LR FE AT E, AE T w] SR SR .

%, Section
NPl
EEEEEBERER '
EEBEREEENBEE
EEEEEEEER
BEE=E=EZESSE S
EEEEEEERER
EEEEESERER .|
Speciral Period 0.00 %] Spectral Frequency 0.00 Afj
EEEEEEREEE Speciral RMS Ampitude 141 nm Temporal Freq: 0.00 Hz
EEEEEREEER 150
E R EEEEREEES 100
ED 1: Height Sensor BS.Bum‘ o
nmi, i, coalheoo Lo, e WL . el .
-192.3nm 02 04 06 0.8 1 12 1.4 fum
Hurizontal Distance | Vertical Distance | Suface Distance | Angle Rz Court_| Rims Ra [Freguency Cutaff] | Frequency Cutoft | Radius Fadius Sigma_|
1 6.001 @) 181050 (nm)  6.024 () 1728 (7 181958 (. 0000 ("m) 0.000 89929 ("m) £6.979 (nm) 0.000 (¥) 3.664 () 0398 ()
0.000 @) 0000 (Nm)  0.000 (¥ 00007  0000(nm) 0000 (Nm) 0000 0000 (nm)  0.000 (nm) 0.000 (1) 0.00p.2 aoco oo
0.000 i) 0.000 (Nm) 0.0 (1) 0000 ( 0,000 (nm) 0000 ("m)  0.000  0.000 (nm) _0.000 (nm) 0.000 (i) ool = I
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8.3.3 MREE ST
a. s AR B A b L

Bl o ley d Y

b. Mg 5 sz 6T AORLREEE . Image Rq AT Image Ra BT A SR 1A F (LR 550805
C. WIIRTE MG IR BRI X 3k (H2AF BRbR A BEHEPA), At mT DAGSE HE A B2 X 3 P A MEL

B Results |1
— lmage Raw Mean -0.222 pm
— lmage Mean -0.222 pm
— lmage Z Fange 0,256 pm
— Image surface Area 10,0 prmé#
— Irmage Projected Surface Area 7.67 pm?
— Image Surface Area Difference 304 %
— Image Rg 00818 pm
— lmage Ra 00,0321 pm
— Image Rmax 0,255 pm .
— Raw dean -0.214 pm
— Mean -0.214 pm
— Z Range 0,693 pm
— Surface Area 10.5 pm?
— Projected Surface Area 7.83 pm?
— Surface Area Difference 33.5%
— Rg 00777 pm
— Ra 0.0440 um ]
— Roughness Rmax 0,684 pm
— Skewness 3.88 N
— Kurtosis 222
— Rz 0,00 prmn
- Rz Count 0,00 w]

Rq RS ARG, Ra R T MRE . HAZH0E s Help SCR4 7 Roughness

Parameters.

8.3.4 Depth 43#7
a. il Depth #4440 .

B Sl |RoM S e d T

b. $% AT Fl b 2 S I B3 A (0 X35
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|# Depth :

REElel-] 56.5mm | |E Grid Markers
- e e e E ... - Marker 0 189 nm
& Marker 1 8.20 nm
sSEEEsEEREE
Number Histogram Bins 512
Histogram Filter Cutoff 0.00 nm
BEEEEDR BEB - Min Peak to Peak .00 nm
Left Peak Cutoff 0.00000 %
Right Peak Cutoff 0.00000 %
". . - . . . . . - Data Range Pad 5.00000 %
& X Aods Relative

EEEEEEEER <

8 <

i
T :
SEEEEEEEES : ‘
5 i
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Peak to Peak Distance 181.271 nm
bo 1: Height Sensor 0.0um Minimum Peak Depth 11.5010 nm
Maximum Peak Depth 8.20 nm
192.8rm Depth at Histogram Maximum 819531 nm
- Number Peaks Found 136
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