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Powerful filters for dataset enhancement

Getting your data ready for analysis
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Plane correction & flattening




Surface imaging and analysis

Full set of areal surface texture parameters, volume, height, dimensional analysis etc.

ISO 25178

Height Parameters

Sa 1.75
Sq 2.34
Ssk 0.246
Sku 4.03
Sp 7.91
SV 12.7
Sz 20.7
Functional Parameters
Smr 0.00223
SmcC 2.98
SXp 4.29

100 %
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18

10.0 %
x<,- Vmp

20

Hm

Parameters Value Unit

Vmp
Vimc
Vv
Vvw

0.1e4  ml/m2
1.83 ml/m2
2.88 mlfm2
0.26¢4 ml/m2

Extract vertical (x,z) or horizontal (x,y) nano-contours from a surface
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Parameters Unit Hole Peak
Surface mm?2 0.896 0.783
Volume Mms3 1551800 1415776
Max. depth/height MM 13.6 8.25
Mean depth/height MM 1.73 1.81

Studies: height, bearing, volume etc.
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Calculate morphological parameters on particles and generate statistics
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Combine data from different instrument types Mountains/

Colocalization: SEM image + 3D AFM topography

3D view of the surface+image studiable - 11 : Extracted from co-localization

0
Digital Surf



Combine data from different instrument types: examples Mountams/

StageatR= 90.0°

Gold Catalyst (

Gold clusters
Si nanowire

200 nm EHT = 10.00 kV Signal A= InLens Signal= 1.000 WD= 55mm .
p— Mag = 54.00 K X Signal B = InLens Mixing = Off StageatT= 259° W""

SEM + in situ AFM

Colocalisation STM + SEM

SEM + STM

Normalized view - Specira assembled into a series

SEM + RFM

AFM + nanolR

Digital Surt
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A wide range of applications Image —=
Metrology

SPIP
=3

Images
Topographic images, multichannel images,
grayscale images

Renowned analysis software designed
exclusively for SPM users

Force curves
Force volume images, single force curves,
collections of force curves

More than 100 data formats from:

IV curve analysis

* scanning probe microscopes (AFM, STM...) Collections of IV curves, STS images,
. : : : CITS images
 other digital imaging devices

e g e e sy Profiles and other curve data
Single profiles or curves,
collections of profiles




SPIP™ information SPIP

Particle & pore analysis

Shape Measurements: P5 particles.borf X
1 Image ]% Collection ‘Eﬁ = | Automatic
D n Area £ Minimum £ Maximum degﬁgggsr i
[nm3 [nm] [nm] jrm]
J| 240 . 4308.3 81.159 94 .80 96.2 '
| 241 . 38057 81.20 52.80 91.8 16
J| 242 . /00 81.28 58.06 96.7 14
| 243 . 4811.0 81.18 9567 936 I
J| 244 . 48589 8117 96.14 96 2 % 10
J| 245 . 1244 6 81.18 g4 54 892 E 8
J| 246 . 44759 81.159 9524 93.2 & 6
S 247 . 167.5 81.16 81.77 869 ;
J| 248 . 37335 81.21 93.02 93.0
J| 249 . 4p07 0 2118 95 09 g4 2 6 a0 a4 a8 92 96 100 104 108
v, ] -i-!l_.-"':r.q 01 .':lﬂ - qui.-i MNeighbour Distance [nm]
Minimum
Mazdmum 6295.0 81.60 100.88 100.6
Mean 42459 81.21 O0d 46 04 3
Std. Dev. 1012.7
Count
14
12
£ 0
g
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2
[i5] a0 a4 8o 92 96 100 104 108
Z Maximum [nm]
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Correction and noise red

Plane correction

uction

Filtering

Calibration

o

&P Main: visi.ber

Y Range 75 um

o~ b g - . . ! X
£ X Pixet error (x posttion) - visiber | = | & [ & | | Unit Cell and Calibration Resuits v, =
- ye 1.54211 -0 0567798x +0. 0005421831 1xc* -1 46270826 Ex Unit cell results
e 04 ~ T 3 Coordnstes fnm] Length [nm]  Angle [deg]
g Mﬁ : ngth [r
- 0 t + "}x vector 3305 3a92 100866 % 157.3 5+
2 -04 + F q*? :
= ‘ 3872 9348 10118.1 & 67.50 L
- 0 40 80 120 160 200 240 D vector
X Position [pixels) Angle a,b: 89.80 degree  Area: L02IE48 .,
(S s P AT R O O e e ra b e i mﬁi ; Cocrec " 1 [ an b 3 .
- y= 4 57769 -0 136982x +0.00107327 16x* -2 487 1529€-8x Doy
L&
a 1 *s:).._- - Single Cel @ Ful Grid off
5 0 W
L .
1 N
> 0 40 80 120 160 200 240 Reference Structire
. Form
Y Position [pixels) Ref, Pitch La (nm): 10000 © Quadratic
X 10000 Hexagon
Linearity Correction ¥ = Rt VLD o) Rectangle
Ref, ab : 90.00
=) Angle a b (deg) Oblaue
X = b% + C5"x + dx"x [lindude Border Region [ acoly |[ save || tosd |v]
9 : 8 | comeat
X:  0,9432202 0.0005521831 -1 46206E-6 S ——— Corraction Parameters
Y1 0,8630185 0.001079271  -2.48715%-6 &"_E’”"‘i Cx: Cy: dx/dy: Gamma Error;  Deft:
degree rm/jsec,
. Save load |w . New Est, Keep Unit Ced o N WUORER
| ] 0.9921855 0.9875637 0.0002483 .01%43813 3618¢-005
Urit ce Qualty s | comer [[ swe || tosd |v]
: ¥ s Mean Positon Err. 0,64
SVECOr 5305314 3892497 10086.64 rm 4 | Close | Heb |
bvectr 3872020 0347.883 1011808 nm -inowdDeviaton g7 :
Cos=e | | hHeb
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Analysis & Inspection

Roughness

&# Main: Roughness.ber

[ [@][=]

ZRange: 3252 nm
"y

Y Range: 10 uym
0

15 20
XRange: 10 ym

s Abbott Curve - Roughness.ber |- ||-E- 3] | [ Angular Spectru... [-=- || E- |[u3m|
Std= 140°
90
e 15 fON &
[S 10
= B
® 0 8 5
£ -5
-10
-15
20 40 60 80 100 00 40 80
Material Ratio [%] Amplitude [nm]
Roughness Results: Roughness.bcr X
=N E|Eh—_—][ Setup -
‘ SPIP Classic
D Sa .| 8q.| Sz Sv Sp Sdr Std | Sci37
[pm] (fom] ppm] | fm] | fom] | ] [T [om]
Roughnessber 3276 4.16 3252 1505 1747 03079 1403 2153

Particle & pore

&) Main: XPS23%#22.mul-0

(= e[ | e7x300

ZRange: 4722 pm

35

Y Range: 70 nm

X Range: 70 nm

| Fourier

25.0
225
20.0
17.5
15.0
125
10.0
7.50
5.00
2.50

Percent [%]

4 8 12 16 20 24 28 32 36 40
Perimeter [nm]

@ Main: ddbsuper.ber o [ © G| | I reuerimge- debsuperber ool JRER || Fourer Dalog

ZRange 6408 pm

0 504

Y Range 101 nm

504

-5.04

XRange: 101 nm

ddbsuper Fourier Image bor

Z Range 02313 sqrt{inm)

00

+-0.01 1pm @ 239 %

Peak Parameters

Peak 1 Peak 2
X 28344 .27
Y -2.0918 -31.023
Z 0.02765 0.004155

Interactive tools

 [2] Global Profile Comparison - 0 selected

€ Main: test33_ 3.berf |l o | @ | =]
test3x3_ 3.berf
ZRange: 38.98 um
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X Range: 1.05 mm
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Force curves & maps

500.0 600.0 700.0 300.0 900.0
pm

&P bristol cilium 01 o | = | = |

@ Force(Separation) - bristel cilium 01 (25, 13)

Lo B )

Deflection Range: 116.5 mY at 18.824 nm Approach

¥ Range: 2 ym
1]

-1 a 1
X Hange Z pym

360
320
280
240
200
160
120

‘fuung‘s Modulus: 15602 Pa

Faorce [ph]

.H
Energy [J]; 1.98E18

0 20 40 60 80

IV curves & maps

100 120 140 160 180

Separation [nm]
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Applications & markets

Mounta l;\\s?

Surface Imaging & Metrology Software

Instrument-oriented solutions

2D surface 3D surface WLI & Confocal
profilometry profilometry

Scanning probe
microcopy microscopy

Surface imaging & metrology software — powered by Mountains technology®




Mountains® software ONE technology for any instrument

A

IMPORTANT

3D Optical Profilers

¢; Confocal microscopes, interferometric
microscopes, structured light systems, etc.

\ ‘

b g N

m SEM
&

3D Scanning Profilometers ~ #88
Contact and non-contact: stylus profilers etc. A R |

Premium

/ V\\
Mountains e software

Superset for

2D Surface Imaging & Metrology Software 4. 1; Scannlng probe i tvpes o
Profilometers == microscopes  surface

AFM, STM, CSAFM, KPFM, MFM, 'maging gnd

- : NSOM etc. measuring

Instruments
\ /

Hyperspectral instruments

Raman, FTIR Spectrometers,
cathodoluminescence (CL) etc.

Light Microscopes




Mountains® software applications: further examples

Force curve analysis - Normalized force curves

v A
s \n « Approach
2 7] — Retract N
5 t :
o v
8 N e A
_1 — -
2 -
A L R LN R A Rl R AN L AR LR A RN S AN LAY AL RARLN LARAS LR RAARE LALLS LA M
0.06 -0.04 0.02 0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 um
Separation
Information
Force curve 7/ 17
T-axis T=6
Parameters for individual cursors Stat. Unit Al A2 R1 R2
Separation Mean Mm 0.00323 0.0504 0.00986  0.0503
Min HMm 0.00323 0.0504 -0.00107  0.0426
Max Mm 0.00323 0.0504 0.0208  0.0581
Deflection Mean V -0.0338  -0.0219 -0.165 -0.338
o Min Vv -0.0338  -0.0219 -0.394 -0.706
Max V -0.0338  -0.0219 0.0635 0.030
Parameters for cursor pairs Stat. Unit A1-A2 R1-R2
Slope Mean  V/um 0.253 -3.14
Min V/um 0.253 -17.6
= Max V/um 0.253 114
Separationdifference Mean Hm 0.0472 0.0405
Min Mm 0.0472 0.0373
. Max Mm 0.0472 0.0436
Eflection difference Mean Vv 0.0119 -0.173
- Min Vv 0.0119 -0.77
Max V 0.0119 0.424

Series of force curves for WLC analysis

;;;;
.,

Advanced flattening operation on SDRAM




Mountains® software applications: further examples
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SEM images : 3D topography reconstruction based
on images from four quadrant BSE detector

i oo :i

SEM image enhancement : colorization, contrast, W balance

Moﬁntalh“\s7

Surface Imaging & Metrology Software

Cathodoluminescence : Gallium Nitride LED

- Courtesy of Attolight

c Spectrum at 1.69 pm x 2.09 pm
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250 300 350 400 450 500 550 600 650 700 750 nm

Parameters Unit YelrlowBand Ga,,N, QW; 7 sz |
Start nm 511 347 421 440

End | o | 611 362 431 470
Width am 100 15 10 30




Metrology & expertise

Digital Surf

v

Surface Intelligence

Mountains® Software  Download

SEE=] 1™ e K

Information Center Company

Contact

Free online Surface Metrology guide:

Media library Specs  Prnted Manual

Metrology Guide

Surface Metrology Guide

Digital Surf has been strongly involved in surface texture analysis for more than twenty years. Frangois Blateyron hos been an active member of

www.digitalsurf.com/guide

Introduction to Areal Surface Texture
This section introduces the main concepts of surface texture and
descnbes the recent standardization work.

Areal Field Parameters
This section describes Amplitude, Spatial and Hybrid parometers
defined in ISO 25178,

Areal (Field) Functional Parameters

This section describes Bearnng rctio, Sk and Volume parameters
defined in SO 25178, and Functional indices described in the
SurfStand report.

Areal Feature Parameters
This section describes the feature parameters defined in ISO
25178 and their use for the charactenzaotion of surface motifs.

Profile Parameters
This section descnbes the profile parometers described in
several ISO and notional standards.

This guide is divided in several sections, each dealing with an important aspect of surface metrology.

Filtration Techniques
This section descnbes the filters defined in I1SO 16610.

International Standards for Surface Texture
This section provides a list of important {SO ond national
standards in the field of surface texture.

Selected Bibliography
This section provides a comprehensive bibliography of scientific
popers and metrology books.

Scientific publications using Mountains

This section provides a list of popers citing MountainsMap or
one of the custom products based on the Mountains
Technology.

standardization committees in France and at ISO/TC 213. This activity has made it possible to develop advanced features in MountainsMap® based
upon early work in standords ond offer ready-to-use tools as soon as the standard is published.

Created by Francois Blateyron, Digital Surf COO

» Author of numerous articles on surface metrology

» President of CEN (European Committee for Standardization)/TC90

» Expert on ISO/TC 213, responsible for defining standards in surface texture metrology (since 2003)




Key features of Mountains software



Smart user environment

™ L R W MALIST I "':l- - ey T - —— -1 . |
d A ‘ g o | '5§: '
Top-down E =y oV | S L

ObJECt-O riented Pseudo- Photo Contour 3D arameters Distance Step Volume of Abbott Slices Identity .o of History of Tolerance

: color view simulation lines  view measurement height
ribbons  \iev | || parameters || = Geometry  ||Structural analysis| |[Functional analysis Identity

e W

a hole curve card |ast operator operators limits

Contour lines

2D graph showing contour
lines of surface points lying
at the same height level,
dividing the surface into
regularly spaced out

{ honzontal ‘slices’.

= 11 == o | gn

In 11 languages!

Expandable
tooltips




Organize datasets as visual analysis documents

Summary of last operator [70]

IMPORTANT = -

-225 4

-230 o
235 o
Extracted profile 122 e 124

-240

245

-250
-255 ]
-260

Stage atR = gp.0 ]
-265 A

-270 4

-275 4

MoGntainsd

3D view of the surface+image studiable - Edited surface+image studiable {541

IEMN nanowire CONFIDENTIAL EXAMPLE

X = 126 nm
Y = 187 nm
Z =727 nm

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

StageatR= 90.0°

Gold Catalyst

Gold clusters
Si nanowire

200 nm EHT = 10.00 kV Signal A= InLens Signal= 1.000 WD= 55mm

Visualize, analyze, report! B SR S e




A Stay in control thanks to the analysis workflow

IMPORTANT

/p"'ﬂ w 1 : Plastic

o [12] 3D view of the surface o Step by step ove rview
F:2] [13] Identity card

E [14] Abbott-Firestone curve
@®" Extract profile

- All Mountains® documents integrate an analysis workflow

* Full metrological traceability
"\ 2 Extracted profile )
 Update any step at any time...

[~A4[5] Profile curve _
... dependent steps are recalculated automatically

#'| [6] Summary of last operator

S /] Abbott-Firestone curve

Traceability, flexibility & automation GUARANTEED!

=/ [9] Parameters table

\_ g

Vo, A,
Digital Surf



IMPORTANT

Speed up analysis with Templates and Minidocs®

198 vevelisz

‘tllin-oollv~
’

. . » .

Use any document as a template for automation




IMPORTANT

Please help me!

Press

\

.... and get comprehensive
multi-lingual on-line help

-

Chercher Frecédert Suivant Accuell Police

LT~
Imprimer  Options

Sommaire | Rechercher' Favoris

@ Presentation
2] What's New in Version 7.2 of the Software?
2] Version 7 'Survival Guide' (for Users Used to Ver
2] Update and Upgrade Possibilities

& Document

+ @ Studiables

@ File Formats

+ @ Operators

@ Studies

+ @ Parameters

& Frames

+ @ lllustrations

@ statistics

+ @ Automating Analysis

@ Preferences

+ @ Metrological Information

@ Profilometers
2] optional Modules

Presentation

Software
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Try Mountains® & SPIP™ for free and get more information

MountainsMap® free trial software

Try the full version of MountainsMap® for free.

« Surface imaging and metrology software designed for a
wide vanety of instrument types

= Analyze multiple types of surface data
 Turn your surface data into accurate, visual surface analysis

reports

Please fill in the form below to obtain a 24 hour free trial. An
activation code will be sent to the email address provided within 72

hours, allowing you to extend your free trial penod to 30 days.

Enjoy MountainsMap®!

www.digitalsurf.com/download

Download

Press the button to download SPIP™:

DOWNLOAD SPIP™

Full Working Version

This download is the full working version of SPIP™. You can evaluate SPIP™ anonymously for 2
days and additionally 28 days just by registering your email address.

www.imagemet.com/products/spip/download/




support@digitalsurf.com

sales@imagemet.com

www.imagemet.com www.digitalsurf.com
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