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0 29 years as a manufacture of Scanning Probe Microscopes
(SPM), established 1989.

o Global distribution channel

o Global infrastructure for sales, applications and support
o Over 150 employees globally

o0 More than 4000 system installation in 62 countries

0 One of the 3 largest SPM companies globally
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Product Line

AFM AFM-Raman / IR / TERS

SOLVER NEXT/ NTEGRA VEGA NTEGRA NTEGRA
NANO TITANIUM SPECTRA Nano IR
* Compact AFM/STM with Modular high Automated high- SPM IR s5NOM system
desktop exceptional performance resolution AFM Automated AFM laser, High resolution AFM
AFM/STM for level of AFM/STM for for up to probe and photodiode Stabilized CO, laser
both automation wide range of 200x200 mm Confocal Raman [/ HybriD Mode™
education Fast, precise applications samples Fluorescence [
and science and low-noise Low noise Ultra stable AFM Rayleigh Microscopy
*  Full set of dosed-loop and high Full set of Tip Enhanced Raman
AFM/STM scanner resolution standard and Scattering (TERS)
modes High resolution Full set of advanced AFM TERS optimized system
* High AFM/ imaging due to standard and modes for all possible
5TM extremely low advanced HybriD Mode™ gxcitation,/detection
performance noise and high AFM/STM ScanTronic™ geometries
* Closed-loop stability maodes HybriD Mode™
Scanner Full set of Hybril
standard and Mode™
advanced AFM/
5TM modes

Hybril Mode™
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Part | — Introduction and “Getting in Contact”

« AFM operational principles
« 3 main ways AFM interacts with the surface
» Contact mode related AFM techniques

Part Il - Resonance Oscillatory Modes

» Approach of resonant interaction

» Tapping Mode — a “good child”

» Tips for getting a perfect image in Tapping
» Tapping-related AFM techniques

» Tracking the frequency

Part Ill — Non-Resonant Oscillatory HybriD Mode
» Tracking the topography
* QNM — Quantitative Mechanical Mapping

» HybriD Mod related AFM techniques
* Few words about Optics

Discussion
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(AR Surface stylus profiler
é G. Schmaltz, L. Glatte , Zeitschrift des Vereins
deutscher Ingenieure, Oct 12, 1929 pp. 1461-1467

1
1966 — tunnel effect used for sample topography research (R. Young, J. Ward, F. Scire)

1981 — STM atomic resolution achieved (G. Binnig and F. Rohrer, Nobel prize 1986)

1985 — first AFM introduced (G. Binnig et. al.)

1998 — first combined AFM-Raman system introduced (NT-MDT)

VO UME 56, MUMBER 9 FPHYSICAL REVIEW LETTERS 3 MaRCH 1986

Atomic Force Microscope
G, Binnig'*" and C. F. Quate'®'
Edward L., Gintow Laboratory, Stanfeed University, Stnford, Califsa 94505
and

Ch. Gerber't!

TRV Saw Jase Research Laborgiory, Som Jose, Dalfornae 55100
[Reseived 5 Devember 19851
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AFM Probe Contact Mode

Atomic Force Microscopy i
Contact Mode

Lateral force imaging, force modulation,
contact resonance, PFM

Oscillatory Resonant Modes
Amplitude modulation with phase and
frequency imaging, frequency modulation,
single- and double pass methods

Oscillatory Non-Resonant Modes
Jumping mode, HybriD™ mode, etc

Combination with Spectroscopy
Methods:

Optical, Raman, IR, etc
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Contact Mode

AFM Probe
1 = chip
2 = canfilever

3. probe tip
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Contact Mode

Contact AFM. Topography imaging
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Vartical tip position

Cantllavar daflaction

- |

F=—kz

According the Hook’s law,
Force interaction between tip
and the sample is
proportional to tip bending
and the cantilever stiffness.
Stiffness for contact mode
cantilevers can vary from
0,01 to several N/m
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Lateral Force Imaging

el Angla of cantilavar twisting

i Angla of cantilavar twisting

Pt Friction
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Spreading resistance imaging




N NT-MDT

Spectrum Instruments

Him

18

16

14

12

1.0

08

0.6

04

02

0

Spreading Resistance

Height

02 04 06 08 10 12

nm

167

14

12

10

Top left topography obtained in SSRM mode (-5V),

top right — current mapping, bottom right current
cross-section profile.

Scan size: 2 2 um

15

2.0 ptane, pm

nAT]




X NT-MDT I/V Spectroscopy

Spectrum Instruments

o Nova 1.0.26.1443 [ C:\All documents\service 2009\Dark lift SRM poland Dmitry\080609 SRM\mingwen-c-poland-070609-DarkSRM.mdt ]
File View Selings Toos Help [ SemiComact ]<] |Fe Gain1.000 [ Mag <] 50002 | Setpoint 10000 2| Biasy |<||n.000 v [eLased

E Data Aiming M Resonance g Approach % Scan ﬂ Curves g Litha
na-=nM | K norm K tors | Resonance in Liquid | Thermal peak | Angle Scanning | Jumping Mode
DE~-d P 2 %iEm R E- e i Fter vl Al B e B @ B % x

- | o ‘%’&)\Q |E| |E‘ EE ] ﬁ ' Measured. 1 Eurrsntﬁ Wor
Ipr-low e & 2 HR e =B b &

12. Curve - lpr-low(Bias V] E e
3 &

P

13. Curve - lpr-low(Bias V1

12.0

54.0

11.0
04 0
Eﬁ

Q
A
; < o
off &= <
(=]
—
14. Curve - Ipr-low(Bias V) l/
[« o
Sk a
L
o ™
=) <

|

15. Curve - |pr-low(Bias V)

51.0

-04

S

280 200 300 310 20 pm

8 -06
-

[ Inbox - K t.. | docume



N NT-MDT I/V Spectroscopy

Spectrum Instruments




BaR T

2o 3,0 3

Current
g 1\ 20 2

)

s 1

- l_-. ._-.._...# - ._.....ﬂ“.. ;

iy

'z ST 07T S0 0

0

Wilgq L 02 =1 aTt = 0

(e W e
Tt o
P oy

A

Conductivity Map of OTS
i

5 30 3,5

1

Topography

S5 10 1,5 20 2

§ 'y .I.. 4 4 ..-Hu.....n.....".“ e e ;
A SRL L Lo OIS LA

Ay s e B S e R Sy LR s i
R A T A e B W i, BA% o7

| 7
wH §'E 0t 52 0% ST 07T SO

o 0

X NT-MDT
Spectrum Instruments

T
103 e

Current contrast of

“Flowers” about 2 pA

T
0,8

T
0,8

T
0,4

0,2
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Topography

Plezoresponse Force Microscopya PFM studies of TGS sample.

 Cantilevers (40 N/m) with Pt
coating were used for
measurements

» AC-sample mode with
10V@100kHz applied was used
for PFM measurements.
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High-Temperature Molecular Ferroelectric Crystal of Dusopropylammonlum Bromlde DIPAB)
Topography ) " Phase

PFM:
60V@100kH

DIPAB - courtesy Prof. T. Usher (UC San
Bernardino)



D NT-MDT  Atomic Force Spectroscopy Principle

Spectrum Instruments

Force-distance curves
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Force Curves on Different Materials

PDMS60 Standard Models for AFM "
\ PDMS8 5]
\% Rubbery materials: 5
AN PDMS8, PDMS60 and PDMS 130 4]

Models: Hertz, Sneddon, JKR, DMT 2
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