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NanoFocus AG nanofocus

see more "

founded in 1994
NanoFocus AG

optical surface inspection: CH)Eerhausen
development & production of Germany
3D laser profilometer pscan® &

3D confocal microscope psurf®

main markets: 12 g:gocus
automotive, micro technology, Ettlingen
medical, forensic, electronics, — Germany

printig

> 500 installed systems

NanoFocus Inc.
___ Glen Allen, VA USA
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Product Range

Standard products

(usurf explorer, psurf
mobile, uscan explorer)

Customized systems

(usurf custom, pscan
custom, psprint custom)

Business solution

(usurf solar, psurf
cylinder, psurf blade etc.)

Integration

(usurf OEM, uscan OEM,
usprint OEM)

nanofocus

see more
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Conventional Surface nanofocus
Measurement
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nanofocus

Product Categories eemore
LUsurf® Luscan® Lsprint®
3D-Microscopy 2D-Profilometry 3D-Profilometry

« 3D-Structure e 2D-Shape « 3D-Shape
° Wgar * Roughness » Defects
« Tribology  Production Control
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nanofocus

see more "

Range of Application

depth

i
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Jonfocal-Microscopy
e.g. uscan

.g. psurf

1 mm

1pm 10 pm 100 pm 1 mm 10 mm 100 mm 1m
lateral dimension
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Confocal Technology nanofocus

Detector

» Confocal Principle

—_—— Pinhole

Light
Source

Object T ;
Position o

Detector
Intensity
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Technology pscan CF nanofocus

Basic principle of
confocal sensor

Focus
detector

Measurement

PR
= ——y—

Oscillating lens

= 5 Sample with
laser spot

Confocal Point Sensor Scanning Profilometer pscan with
offset camera

Scanning by means of multi profile measurements with point sensors:
autofocus, chromatic whitelight, confocal point, holographic
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Technology psprint nanofocus

Detector with

128 Pinholes
\
Laser
Light Source /
(A =830nm) /
with 128 Channels
 {—
1 Z
Detector
Object Intensity |
Height . 1pm
Lateral motion T
— I\
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Hsprint Technology nanofocus

» 128 parallel channels
» scanning speed 54mm/s
» spot diameter 1um
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BGA Packaging nanofocus

see more "
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Wafer Carrier nanofocus
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Tooth Crown nanofocus

see more "

207 mm
1.48mm
e e a (%) 336 533 13
evalution of wear Valume of materizl (%) 06 355 466
CF4 heay thickness of material (mm) 137 02132 0.01932
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Confocal Principle nanofocus

see more

White Light
'l

CCD Camera
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nanofocus

see more "

Confocal Imaging Sequence

Sample: Sheet Metal

FWHM

Intensity

[leve| 34 98000000]

[level 36.86000000]

15
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Topo - reflection - color nanofocus

height - CFM reflection - CFM

800S
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Result: Steel Production Roll nanofocus

Topocrome
160S / AZ=13um

Reflection

o PN
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NanoFocus AG - JF — 20 Apr 2010



Application: Medical EngineeringEhili-{&It

optimzed surface structure
for cellulg

Dental Implants

Artificial hip joints

M
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320 x 320 pm?2
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Application: Implants nanofocus

see more

1131

0=

Roughness Gradient Distribution psurf
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Functional surfaces nanofocus

» evaluation of texturing direction

I

() 0 |.2 Dl_r-’l Dr.Ei Dl.8

et

160°

170°

180°

Isotropie: 3.94 %

mm
4

Erste Richtung: 22.5°

Zweite Richtung: 17.1°

» spatial parameter Str describes the
_ 2 _ isotropy of the surface

gé S I e i » Str close to 1: isotrope

» Str close to 0: non isotrope

ISO 25178

Raum-Parameter ) )
Str 00394 Teauraussenensiernaimis deroneriache b Spatial parameter Std describes preferred
St 22.5 ° | TextwrRichtung der Oberflache direction in case of non isotropic surfaces
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EDT: psurf mobile 1 x 16 nanofocus

see more =

i Nanofocus AG
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Microlens Array nanofocus

see more "

163 [um]
1.26
0.89
052
015
022
-0.59
-0.96
1,34
[wrn]
2.00 Manofocus AG Profile values
i — Profil Radius (0) = 12,94 um
Radius (1) = 12,91 um
t.20 Radius (2) = 13,30 um
0.40 Form 0
Width w0 = 8,57 um
0.40 Height hO = 2,53 um
Length |0 = 8,94 um
Angle = 16,44°
-1.20
Fo.40 um Form 3
2.00 0] . Width w3 = 8,86 um
0L : : : T 150.0 Height h3 = 2,53 um
Length I3 =9,21 um
Angle = 15,94°
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Measuring task: concentrator cells nanofocus

Geometry of Fresnel lens

um Length=2141 mm Pt=11.4um Scale=20um
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Laser Machining nanofocus

Hm

glass cutting wheel w
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Forensic Microscopy nanofocus

bulet casing - firing pin impression

)., BULLETTRAX"-3D

FBI p=y gallistics Identification
i

FORENSIC 3D Bullet Acquisition Unit

bolt cutter
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icro Systems nanofocus

SPHERE

RAISMNG THE STARDSRD
OF CRY AL CARE

psurf
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see more "

0E7

nanofocus

[wm]

m pm]
Substrate surface Coating surface
sample#2-260S
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Thickness sheet#2 nanofocus

see more "

Confocal cross section
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Thickness sheet#4 nanofocus

Confocal cross section

1'“'

“ M'Wm |

i
T Vi

Nanofocus AG

— Profile

optical thickness 0.00
777777777777777777777777777777777777777777777777 - 40.00 pm
Sample#4'l6os -80'0%.0 I 15 3.0 45 6.0 7.5
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Hsurf vs. WLI and CLS nanofocus

see more =

Correlation of topography measurements of
NIST SRM 2460 standard bullets by four techniques

J Song, T Vorburger, T Renegar, H Rhee', A Zheng, L Ma’, J Libert and S Ballou

National Institute of Standards and Technology (NIST) Gaithersburg MD 20899 USA.

! Guest Researcher from the Korea Advanced Institute of Science and Technology
(KAIST) Dagjeon Korea.

2 Guest Researcher from the Catholic University of America Washington DC 20064 USA.

B Bachrach and K Bogart

Intelligent Automation Inc. (IAI) Gaithersburg MD 20855 USA.

E-mail: junfeng.song@nist.gov

Stylus
Reference

WLI

NanoFocus
pSurf

Laser Scanning
Conf. Micr.

o as
Provibe beng i iR

Figure 2. The profile of a standard bullet is measured by four techniques. 1) Stylus instrument, Source:
CCFpax = S#é—%%—)—l—nter—kfejljetrlc mlcroscope CCFuax = 92.1 %; 3) Nipkow disk confocal NIST
microscope, CCFa: =99.0 %: 4) Laser scanning confocal microscope, CCFpu = 95.3 %. The vertical

unit is pm, the horizontal unit is mm.
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Roughness Standard nanofocus

NanoFocus AG

2.40
[ — Roughness
1.20
0.00
-1.20
-2.40
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L 060 um i L 0
Roughness parameters
-3.60 - - - - - - - - - Filter = DIN EN ISO 11562
0.0 478.0 956.0 1434.0 1912.0 2390.0 LC (CutOff) = 0,800 mm
[um] Lr = 0,800 mm
NeedleFilter = 0,000 mm
) No of Lr N =3
specimen: roughness standard, rotated Not conform with DIN EN 1SO 4287
lens: 800XS (20X NAO 6) Conform with DIN EN ISO 4288
} P Ra = 0,680 pm
area: 2.68 x 2.68 mm Rz = 3,498 um
mode: 3 x 3 stitching, 1370 x 1370 data points Rt =3,822 ym
_ . : Rq =0,857 um
z-stack: 120 .fram_es (2.1s/|_mage) ST - 3,800 um
total acquisition time < 1min Rms S. = 00,053
Wt = =1,159 pm
SEP 1940lI(prEN 10049 C=0,5um)
Rpc = 33,369 1/cm
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Evaluation according to

nanofocus

ISO 25178 HOLRE

Surface structure consists of amplitudes of different wavelength:

surface raw data

_ roughness
waviness -

NanoFocus AG - JF — 20 Apr 2010 32



Report Tool: ysoft analysis

Bearing ratio analysis

Sk parameters, unfittered. a 20

Sphe= 15 4 Ymp
097um

nanofocus

see more "

ISO parameters (2D and 3D), functional parameters

Sk=
1 83um

o]

Sl =052
531 =452 um3immz

T
20

*

00 %

Wmp = 00428 mlim2
Yo = 08T miim2

=] O o
Frajected Area (%) M5 4.4 418
Valume of woid (%} IET G545 091
“alume of material (%) aa3 5685 0862

ﬂlo slﬂ 100 %
an % é
H IS0 25178 IS0 4287
i Height Parameters Amplitude parameters - Roughness profile
: Sa 0.642 um Ra 0444 urn Ra: Arthmetic Wean Deviation of the mughness pmdfile.
Sq 0.843 um Raq 0.569 um A Root-Mean-Sguare (RIWS) Devizbion of the mughness pmodle.
Ssk -0.0a08 Rsk -0177 Rel: Shewress of the mughmess pmdfile.
H Sku 4.27 Rt 4.23 urm A Toba! Height of mughness pofile.
b Sp 4.07 [¥]gy] Rz 293 urm Rz Waximwsr Hedght of maghne sz profile.
: Sv KRE| um haterial Ratio parameters - Roughness profile
Mgy E Sz 7.88 um Rmr 5237 % Anr: Relative ateda! Ratio of the mughress pofile.
: Ric 0918 urm Ao mughress pmfile Seckion Height differmmoe
Wme =104 mlimZ
Wy = 0.0511 mlim2
Advanced profile analysis
um Frofile # 1 /33 Pt=533 um Scale = 10 um
5 | L L . . L L L =
A3 em
4 4 E
«{0 B0Tum

0.25 05

1.5 175 2 225

T
25 mm
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Wafer Backside Grinding nanofocus

Confocal System pSurf 100x optics M b
0.0z
0
0
0.c
0
o4
0
.2z
MNanoFocus MelRtechnik GmbH
0.10 :
: ]
] I o P
@08 |peomeossommssssisoscomssnciscosonnes r --------------------------------------------------- — Roughness
0.02

-0.02
-0.06 Ra = 0.005 uym
| Rz = 0.038 um
-0.10 - } - L ; ] - ' -
0.0 259 51.9 Fr8 103.8 129.7
[l
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Confocal Sysfem pSurf Ra = 1,33 pm-
800XS optics, 10x10 Rz = 5,8 um

C LT

. .




Wear Test

VDEh tool wear roughness investigation

nanofocus

see more "

Appelman

Landskroon
c VDEh 3_1: strip EZ DCOS + GPTH9491 (PACcode: 20050131) mobile
corus
VDEh tool wear, sample 3-1 VDEh tool wear, sample 31 VDEh tool wear, sample 3-1
roughness profile position et roughness profile pasifion centre. reughness proflie poaitian right
2 2 2
] A : L ] 5 Vsl A A P A,
PRI AR 3 PR AN AR AR II
-4 r- — e -4 - ~ —
-8 L Fi /! - - - = —
. 7277
3 : 2 @ s
a2 \\ - / / -2 2 -
=14 - 14 4 BT E S
5 N, N 1 = 4 =
&1 - = §2 o usurf
20 2 20 il
3 // j/ ; i 2z —
2 . — + o a4
E — i - 28
28 N =, 28 28
.;1 p— s < vi -30 20 000 s¥pe
u] e 7 z :: [| ——2sawes
Bl v AN » = ]| ——soswe
{ | — 075 strips 075 strips 4—| slide strij l: | 075 strips
: —— 100 a¥ips AT S : —— 100 stripa | = :; || —— 100stis
16 18 20 25 30 35 40 45 &0 &5 &0 €5 70 75 A0 —aw 15 20 25 30 85 40 45 S50 65 60 65 70 75 40 -uu: 15 20 25 30 35 40 45 50 55 40 65 70 75 80
langth [mm] hlllﬂillﬂﬂ] fsngth [mm]

preview video
~camera

Pt-waarde [um] VDEh 3_1 'VDEh 3_1
# strips | o 25 s 75 100 10 mm 10 mm et 0.8 mm (n=6) gem. stdev
lineprofle 1 | 22 169 268 335 408 Ra [um] 0.50 0.09
lineprofie 2 | 23 10 171 24 284 Rsk 0.25 0.08
lineprofle 3 | 20 68 104 135 170 RPc(20.5) |[pks/cm] 6.49 0.85
average | 22 186 181 231 288 Rz [um] 3.00 0.11
stdev 0.2 5.1 8.3 10.0 11.9 Rp [um] 1.32 0.07
Rv [pm] 1.68 0.06
lens: 3200S (5x)
area: 10 x 50 mm?
nanofocus 18x4 stitching
sée more -
Materials and Surface Analysis MSAnr.: 2070388

Tool wear in pressing of zinc-plated and coated steel sheets

/o~
FUCHS
=

3rd European Fuchs Symposium
18./19.Jun.2007

Werkzeugverschleil? bei der Umformung von verzinktem und
beschichtetem Stahlblech
Chiel Dane, Corus Research Development & Technology

36
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Evaluation: tool wear nanofocus

nanofocus uswertng oo

see more -

Sy 5,1 Hm
\ / Sa 23,1 pm

K 1,212
240 \ ar 73,18|pm
220 \

Punkt 3. {111,2/184,7) | /\

Sx Punkt 3. (147 5/186,2)
S £} ¥ 3
200 v | i
180 dr N, — Kontur -
—— Spanflache
— Freiflache
/ N

160
4kt 5.(1325/190.2) | l
140 / \

120

100

50 70 90 110 130 150 170 190

Auswertung mit NF-ActiveX-Modul (Kantenverschleiss)
(Mittelung Uber mittleren Bildbereich (geringer verschmutzter Bereich)
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Blade Inspection nanofocus

see more

System uSurf TWIH 320 Datum 29.01.2007 .
.
Bemitzer — [Marcus Grigat Uhzeit | 15032 — nanofocus
Probe Probe 4 see more -
Beschreibung
Spitzengeometrie Rauheit in verschiedenen Zonen
Dickenverlauf % [pm] D [pm] SL [pm] SR [pm] Delta[pm] WL  WR[9]
[ 0.00 | 0.00 .0 0,00
ceRE3EE2Rzz 888828 8R8RERRER 1| 069 | 0.60 | 00T | 0.09 | 12.97 | 1650 [ Polieren _[Ra[um] | 0.058] 0.039]
= S 7 | 143 | 1.02 | 124 | 41 | 12.35 | 13.59
40 3 155 | 145 1.66 ~010 11.80 11.97
|~ ——SsRm 3 | 196 | 186 | 205 ~0.09 1127 10.93 R -
il = == 5 2.32 | 2.23 2.4 -0.09 10.64 10.41 -
T § 2.68 | 2.60 2,17 -0.09 10.2 10.08
& - 7 | 304 | 206 | 342 | -0.08 10.08 5.78
= |1 3 3.37 | 3.30 3.45 ~0.08 9.35 9.35
£ L1 9 300 | 364 | 307 007 9.62 9.12
s 0] 10| 202 [ 3.96 4,08 -0.06 9.55 8.39
= T
2 T
= Pt | Facettenauswertung
20 B WL | WR[ Defta [7]
-""'-..
'h.._-_. i * el
0 || Schiitt 556 923 037
-“--‘-“-—_
-40 BL [pm] | BR [pm] Delta [pm] Schliff Vorne [Ra[pm] | 0.064] 0.033]
50 Polieren 136 9.1 4.57
Schiiff 1626 | 1813 677 .
Abstand [pm] ol R -
Winkehverlauf
—WL[7]
20
19
18
17 —R [
16
15
14
13
o
ERIpALY
= o N £,
2 3 e =
7 I
& 5
s k)
4
3 Y
] i
i
cococgoopoCocoocooooRoCooooCog g
CRRSFREREREEZEESREREESEZEESR
rrrrrrrrrr SRELA
Abstand [pm]

recording of both sides without moving the sample

auto calibration enables absolute thickness measurement
geometry, symmetry, roughness

non contact
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Printing Cylinders nanofocus

Stylus (320S)
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Gravure - Examples nanofocus

see more "

Electromechanical Gravure Extreme Gravure

Traditional E hani “Kireme " El
Engraving Head Engraving Head

Etched Cells

! 5
g 10

ke

psurf
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Gravure on Printing Roll nanofocus

051
Laser Gravure 320S 2. Segmentation i
11,27
-14.86
-18.45
-22.04
-2562
291
[urn]
0.0 806 161.3 2419 3226 403.2
Raster 74,94
3. Report Sheet sz o i
Tiefe 28,60 m
Volumen  9.59 miim®
Breite 130.47 um Lange 117,58 um
A3 Z oy oao
388
1,75
1226 I 1163
16550
1838
-2325
415 = 2713
‘ -31.00
161.3 = -

I| Bl6—|
1. Measurement
psurf ol M NS N |

oo EDE 1613 49 e a2
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Hsurf explorer nanofocus

reddot

design award
Winner 2009

e robust design

e high precision
e high resolution
e large flank angles

L FCTN T

e high dynamic range .
o fast area measurement
e non-contact
e symmetric, optimized light path

e simple operation

o flexible software package

* X, Y, Z motorized

+ LED light source

+ compact MPD

+ internal conroller w. USB interface

- limited in sample size and automation
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Hsurf Workplace with MP 500 nanofocus

'large gantry with

e 300mm x 300mm stages
®S o vacuum chuck

e active virbration isolation
e offset camera

e SC1000 controller
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NanoFocus Customers nanofocus
Automotive S

A SI%MEI’#VEE .

YN

Intelligent Autamation, Inc.

é
N

'

sléh
um GmbH
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NanoFocus Customers nanofocus

see more u
- f =

Infineon
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