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o IREFTIUIMN—Fh LS, R BRI R

o M HfE B AN M Ak
o HE (silicon) : MRS, BB, LIRMERE
o BALEE Csilicon nitride) : 42 B, BRI

o FrRSKEEMHMARE, BE BTG

“cantilever”

/ BB
"'-1

o I AMEFFIEI IE, WAL TR “chip”
Z piezo voltage Z Piezo
= “Height” signal Z Sensor
Error signal
Deflection tip

JEN
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BHPE RE (spring constant) ——

100nm

S=5,=1
¢ 80| (metals, ceramics)
Uncertainty _
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. = | B 23
Image Thermal Force Tune Fmap
GetReal™ Capture Thermal Data G]

Probe Panel
Zoom Graph [7] ?
Zoom Center 300.000 kHz s ?
Zoom Width 200.000 kHz s ?
Initialize Fit ?
@) Cal Spring Constant () Cal InvOLS ?
Fit Thermal Data ?
Amp IvOLS | 109.00 nmAV il ?
Spring Constant 1.00 nN/nm $ - ?
Thermal DC 1.00e-14 s ?
Thermal Q | 20.0 s i
Frequency 75.000 kHz s ?
White Noise  5.00e-15 s ?
Fit Width | 160.000 kHz = ?
ShowFit[]  Show Thermal ?
Graph Log Log/Log o ?
Averaging Count 1000 3 ?
Current Samples. 0 ?
Resolution 5, defauk v ?
Thermal Panel Setup ?

o T M it gt w] DA R
AT JRAL AL HE -

o S: JOATHHBUREZ

o Je: FRTERE

®_ Probe Panel

=)

You need to select a probe here before

you can GetReal™
s

) None

®AC160-R3
(O AC240-R3
") Arrow UHF

GelReal™
Calibration

) AC160-R2

L AC240-R2

L BL-RC150VBIL)

O BL-RC150VB(S)

(O BL-TR400PB(S)

C)BL-TR400PB(L)

O BL-TRBOOPB(S)

O BL-TRB00PB(L)

OFM

(CJNCH

(O TR400PB(S)

(O TR400PB(L)

(O TR400PSA(S)

(O TR400PSA(L)

(O TRBOOPB(S)

(O TRBOOPB(L)

(O TRBOOPSA(S)

(O TRBOOPSA(L)

(O BL-AC40

(O ACS5

(O AC160-R3 (NG)

(O AC240-R3 (NG)

O Arow UHF (NG)

(O AC160-R3 (JS)

(O AC240-R3 (JS)

) Custom Rectangular Probe
Length | 240.0 ym

Wiath | 30.0 ym

4 AF 4k

Estimated Frequency | 70.000 kHz

[ Thermal Graph ===

| Rename | | Save as Force pI01| | Edit | | Copy to Layout | [¥] Zoom Graph

Meter / sqrt (Hz)

I I I I I I I I
220 240 260 280 300 320 340 360

kHz

1.3

(. f
rer Q:r‘ef ﬁ.r‘ef

k=k

Q. fi AZHLINIRET

AR e A R AT
ZHHT 1

OG22 Bl RSG5

~kpT = k((54)?)



AFMIRET PN L% e — ML

The Business of Science®

WEF I FETE




Hard/Medium Samples

Soft Samples Hard Samples

tapping .
in liquid Medium Samples

B Contact Mode

Soft Samples m Tapping Mode

II'III L) L] IIIIIII L] L] llllll'[

0.01 0.1 1 10 100
Spring Constant (N/m)

R, ARSI .
AREAIA RS A e AR b, IRk, B SRR AR T RS

e R RO R, O TR IRE IR BN E A LR T, ik > ~0.5
N/mPIHRE

AR IR TEAR R, IRk
DRET FR M2 2 UG PO it B s 300 40K 7 27l & 5 0 v 2
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Hard/Medium Samples

Soft Samples Hard Samples

tapping .
in liquid Medium Samples

B Contact Mode

Soft Samples m Tapping Mode

mliiill T T T T Irir T T T TIrIrr] 1

0.01 0.1 1 10 100
Spring Constant (N/m)

TR400 Biolever Mini TR800 AC240 Arrow UHF

long (BL-AC40) short
4 DNA, EHJR HAR TR TifRF Bk T TR

REW 42 ReEY RE
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Hard/Medium Samples

Soft Samples Hard Samples

tapping .
in liquid Medium Samples

B Contact Mode
B Tapping Mode

mliiill T T T T Irir T T T TIrIrr] 1

0.01 0.1 1 10 100
Spring Constant (N/m)

Soft Samples

TR400 Biolever Mini TR800 AC240 Arrow UHF

long (BL-AC40) short
4 DNA, EHJR HAR TR TifRF Bk T TR

REW 42 ReEY RE
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Hard/Medium Samples

Soft Samples Hard Samples

tapping .
in liquid Medium Samples

B Contact Mode
B Tapping Mode

mliiill T T T T Irir T T T TIrIrr] 1

0.01 0.1 1 10 100
Spring Constant (N/m)

Soft Samples

Biolever Mini TR800 AC240 Arrow UHF

(BL-AC40) short
DNA, EHJR HAR TR TifRF Bk T TR

REW 42 ReEY RE
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Hard/Medium Samples

Soft Samples Hard Samples

tapping .
in liquid Medium Samples

B Contact Mode

Soft Samples m Tapping Mode

mliiill T T T T Irir T T T TIrIrr] 1

0.01 0.1 1 10 100
Spring Constant (N/m)

Biolever Mini AC240 Arrow UHF
(BL-AC40)
DNA, EHAMA 7 Yii3 HiEA (bR Y VI

REW 42 ReEY RE
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Standard Coated Colloidal
Super Sharp Rounded or Punch
L] L] l L] L] L] L L I L] L] L] LI DL L L I
10 100 1000 =

o EHRAIRBIZIRE | AFMEIR I [F] 73 # 5
o HRBILR (r=1-2nm) EHE S, EHMH

o MR R EATIRTZONHREE, AFMIEG A Al ResRE 0 1B R
RN E G

o XTHETHKIEIIRER BIMANED , BAMIER (r>20 nm) skiF
038, LA G R R

o XFTYUIRHUMGNE S, FFBOK BIRIRAE R EH R BT 3 &1d
o FEWUAHH IS, B A E R IR ET
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Standard Coated Colloidal

Super Sharp Rounded or Punch

10 100

£
r=10 nm

TR400 Biolever Mini TR800
long (BL-AC40) short

10 nm = ~GPa
1 pum =~MPa

Arrow UHF

(IR BRAA S JF THI )
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FHREIEEE — AR R ]

it KA FREE R

AC240TS PRUEREET R ¥ 7nm “cantilever”

AC240TM FHLAER Ti/Pt <25 nm / =B
ASYELEC-01 SHER Tillr 28 nm “chip” 4_
ASYMFMLC (Sl permalloy 32 nm =h
ASYMFMHC EF CoPt/FePt 32 nm
ASYMFMLM IRmEH CoCr 20 nm
ASYMFMHM e CoCr 84 nm

tip

22

AC240TS
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FHIRME fHMQEH T

I v rerer] T T F AT — v r e

10 kHz 100 kHz 1 MHz 10 MHz

Frequency

o W HA AT TR, A EMQ
o REMHIMY (f12Q) FRIE 1 H13mIE/E
o KRR PR AN U IR RIQIA T, Ui W LR AR

o AIL, ANFEMAFMIRE QN FilH HAHE2E3M, MR Al LI Z L
MRS

o TEVRIEH, QIN-FFIFLYRIIHR AR 2 B
o EFHTHRR, WfTFHFES > 500 kHz

B Water
B Air /
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10 kHz 100 kHZ 1 MHZ 10 MHZ

Frequency

BL-RC150VB TRS00 AC240 Biolever Mini

Arrow UHF
short short (BL-AC40)
=0

o fi
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1

10 kHz 100 kHZ 1 MHZ 10 MHZ

Frequency

BL-RC150VB TRS800 AC240 Biolever Mini Arrow UHF
short short (BL-AC40)
‘EHR

o fi
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250 nm

125

-125

-250

AC160TS
HH#EE2.44 Hz 4 E E9.77 Hz
HIHTEHES um HVEES um
AC160TS-R3 AC55TS

300 kHz

466

OLYMPUS 15.0kV 7.5mm x1.80k SE(U) 2011
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X TR TR, &
FILIRAR = /MRS

#: Arrow UHF AuD#%Ttr]
Fi T blueDrive

ﬁﬁﬁ)ﬁﬁg{ﬁﬁ Arrow UHF
AFEELS5 nm

HRE R T HHREE

https://www.asylumresearch.com/Gallery/Cypher-Atomic-Resolution/Cypher-Atomic-Resolution-Gallery.shtmi
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WA RO
e A

= BRI ER
KA HILFMAE S
RCB00PSA

B#TEE20 nm
Cypher ES X T BRI, i OO
Bk BN o

71 kHz

T kg >> kg
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77 A NE T L 5 AL AT

HH#ETEE500 nm

19.547F# Arrow UHF AuD
(~7R> 4 N)

X ERRUR T PRI, ik
FALIRMIR F R

https://www.asylumresearch.com/Gallery/CypherFastScanning/CypherFastScanning.shtmi
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DNA

2 DNAHT &
| HFTEEL pm

- MFP-3D-BIO

Biolever Mini
(BL-AC40TS)

S &%n: fEMFP-3D-
S BIO {3 FH 7 4375

OXFORD

INSTRUMENTS

The Business of Science®

=Bk I DNA%E
HFi#EEE2 Hz

MFP-3D-BIO
TR400PB

VAR ) R AR S AT i
PR 58 1 28 ) AL

=B

TE: BHRUERA S
JEE 4, Al DR
FHEWU AT RS IR

TR400PB (Short)

0.09 N/m
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DNA X HE i 45 F4

800

Average pitch 3.6 nm

600 —
£
=9

= 400
=
2
o

T 200

0

T T T T T T T T T T T T T T T T T T
04 40 76 112 148 184 220 256 29.2 04 4.0 76 112 148 184 220 256 292

Length along section (nm) Length along section (nm)

A=0.8nm

=
=
g
groove . Q
2.2 nm) minor o
groove m

(1.2 nm)
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DNAMHLEXE B

DNAIB-SH:L, e ‘ \

WU EH
BL-RC150-V TRA00OPB

1.0

ISOpN

Force (pN)
Force (ni)
=
1

1
Extension (um)

0 100 200 400 400

Distance (nm)
Frin = Y, 4kyTD few b= 27 foes0
res

BL-RC150-VB (Short) TR400PB (Long)

k 0.03 N/m %T?%‘@Jﬁ}%jjﬁ 0.02 N/m

i A ‘
Bt 7 TR ]
L——- 37 kHz /INEIERE I 10 kHz
; 19

25
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M : Y% — Force Mapping

A ARG

175 BH i PR Jie
NovascaniZ 4t
(0.07 N/; @=4.5 um)

1 40—
— Calkulated Contict Point
3| == Extand
— Rtract
| | == HemzSrsddon Sphene Fit (265 Paj

Force

e i AT
tem B e 43 48 o8 Novascan{f 4l
Invdentation (0.07 N/; @=1.5 um)

| O Hossein's HA Gel B

colloidnl probe (39933 & 33.25 Pa) Novascanﬂi’f*ﬁﬁ%‘f‘

SRR TR I R, : k  007N/m

TXFE AT DAY /N2 i s 52 -->500 nm
FE: ORI R RIER TR
A BT W Hertz 58 (40, &

Counts

|

Li=r]
Modulus (Pa)
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¥

Favorites Standard Electrical i NanoMechPro

A tand

W A\ P

| B SYLUM
C ~CH
ontact Mode Force AMEM al Loss Tan Bimodal Dual AC P

N | ‘AMFMviscoelasticMapPo
Phase
i VW ‘ M
\ | Yy \/\ w
Con
= -Cﬂ vertical Nanoindentes

1

¥

M)
p— (PFM. ES
pharr-)

Z Therm DART CR Force Mod BE

 RRMAERBREARE
4L

Fast Fk(')rce"Map

&

L =

https://www.asylumresearch.com/Products/NanomechPro/NanomechPro.shtml
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1 kPa 10 kPa 100 kPa 1 MPa 10 MPa 100 MPa 1 GPa 10 GPa 100 GPa

| IIIIIII| T IIIIIII| T IIIIIIII T IIIIIIII T IIIIIIIl T I-IIIIII| | IIIIIII| T IIIIIII| T T TITT

Force Curves
& Fast Force Maps

s
Viscoelastic Mapping

2 N/
Contact
Resonance 40 N/m
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Fast Force Maps

MR (PS/PP)

IRPRIE AT IR ER, REH NI
FEEE A, fFl4an~1-2 N/m.

70 kHz

AC240TS-R3
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Fast Force Maps

— Region 1
—— Region 2
400nN o | —— Region 3

200

Force

HertzBfk ¥ AL E
(Bt =)
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Fast Force Maps

GPa on

Deflection

Defllection =
v » 3

o
1

1
N
1

REZIBIRERE (PS/IPP) it E

IRPRIE AT IR ER, REH NI
FEEE A, fFl4an~1-2 N/m.

AC240TS-R3
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o o £, =256 kHz AC160TS-R3
GPa Q=404 Ll o
5 74 Egn\\ ugl%):u//ﬁ_l’ﬁ
—_ 6-
£,
% 4 f.=1.45 MHz
g Q=640
e

05 MHz 1.0 1.5

I B R R R ET , SRR LIRS, 7E~150-350
kHzZ 8], 1 —Fr L IRpiZf, (~6.25%f,) {IfEAFMA]
Iy FE

AC160TS-R3

FH PR G Y RE R L
RK M. E~3 GPa
ROMNME: E~0.5 GPa -
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| —r x
FARN S
Cantilever Deflecti * AR (AM)
antlever betriection ° m‘xmymuﬁg{%—%
: <: 2 o {RIE, A,
[ : - < © *H’Tl_\[" (P]__’}/Fm%z, Afl
/ WMVANVAANAN
ake Piezo %}:

RS

Sample Resonance 1 - AM o 1S (FM)
A=—> Topography o MMM T
J Loss Tangent o M, Af,

o WKENMEREL, A,

Resonance 2 - FM

f,——> Stiffness and Elasticity
A,—> Dissipation

E' A-sin(p) >

tan(6) = E " cos (@)

https://www.asylumresearch.com/Applications/AMEM/AMEM.shtml
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1 kPa 10 kPa 100 kPa 1 MPa 10 MPa 100 MPa 1 GPa 10 GPa 100 GPa
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TR400 short
Force Curves TR800 short
& Fas{ Force faps —_ scoo

in
Viscoelastic Mapping

AC240
Contact _
Resonance m
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Favorites Standard i i NanoMechPro  Cypher

sMIM AC sMIM Single Pass SKPM

0 Conductive AFM (ORCA™) scans in contact mode while

% iy I E = gj% ) d  measuring any current flowing through the sample into the
o ¥ conductive tip. Additionally. this mode allows for localized

|-V measurements which can be made at specific user-

defined points

L =

https://www.asylumresearch.com/Applications/ElectricalCharacterization/ElectricalCharacterization.shtml
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NOF @I

60.0

Rgain

conductive
probe

IR IR S RE, &R
P Z2E, Han~1-2 N/m

AC240TM-R3 (Ti/Pt#E)
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Nap Mode: A two EFM Nap#f Az

pass data collection
scheme

EE R RUE R IRES (=70
kHz) , &5 RS
(~1-2 N/m) , Mg ey BA
IR RE S

Asyelec-01 (Ti/lrgER)

r 28 nm

C

Arrow EFM (Pt/IrgZ)

Tip bias
voltage

I EFM

2.8 N/m

25 nm

75 kHz
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DART™ PFM

A

Phase Ideal Phase _|
PEM: BHBIR+5H22 L HINACHFE ), SRR v
S o rponety ‘ Py | : . DART: HBh T{EMRER
R LS RIBRERGS T T o o e R e AR

B IR 1

N v R

v EFRTE A < E A K
v PR R EROR

Rocky Mountain# 4t

& HRE

BRI RERE (PPLN) H5H 25Pt300B
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CAFM
(ORCA™)

Xt T A o -

CDT-FMR
PtSi-FM

RMN 25Pt300B
Asyelec-02
Asyelec-01

Xt TR A o -

1. AC240TM-R3

(Electrilever)
2. ATEC-EFM
3. PPP-EFM

A

EFMFISKPM

D

@ @
_ s

1. AC240TM-R3

(Electrilever)
2. ATEC-EFM
3. PPP-EFM

hwn

AC240TM-R3
(Electrilever)
CDT-FMR

PtSi-FM

RMN#REF (Bl /244
RHIRED)
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Nap Mode: A two
pass data collection
scheme

o [AIFER T Naphiz
o ElRHmIMEYEE
o NapHafr i e i i

EX I
5 KA FRER S S
ASYMFMLC (S ioal permalloy 32 nm
ASYMFMHC =NVl CoPt/FePt 32 nm
ASYMFMLM iR CoCr 20 nm
ASYMFMHM e WA CoCr 84 nm

k 2 N/m

70 kHz

123
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[EEETV S
Ztherm:
PS/PCLILIEY)
Increasing
thermal
conductivity

5 10 15 20 25 30 35mwW

SMIM300
SMIM150
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B | gR&TE | SEM

SEERAIE  BW > AFM

MEmFE (3 EmR)

IREEE

% TERRH SRRt

AR Olympus

AFM

FSRFH

SHFH

BEIEERE

EiREt

PR

1STRIRE

SRR

OB SR
AFMZEI8TERm
A AFMSFERHEcono-SCM-PIT 10HR/&
MR

¥1800.00 ¥1500.00

&R
1. 1
MORE +

b ke W

BIIRET  AEIRE

Asylum Research

| #Ehr8a7 |

RIS

FHN R

Nanoworld/Nanosensor

v @xE BE5E

b=

AFMEEs#{iF5Econo-TESP 10/R/&

fSTRIREr

| EISREF |

PrimeNano

NETHEH

AFMIZETOlympusSE4DiRET TRA00PSA
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