FISCHERSCOPE® X-RAY Product Line

X-Ray Fluorescence Measuring Instruments for the
Measurement of Coating Thickness and Material Analysis
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Knowledge, Competence and Experience you can rely on
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ogy from FISCHER is currently employed all around the
v — wepereves occsioce cecision and e aoiiy
are required.

As one of the pioneers in using X-ray fluorescence for
indas cia reaseren . SRCHZY gquicay eoog ied
the tremendous potential of this method for measuring

coding e and cegan deve ooing and rana-

facturing industrial-strength measuring instruments. The
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the early 1980s.
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Since then, FISCHER has continued to shape this tech-
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automatically extends upon opening of the hood (the
“pop-out function”) was first implemented by FISCHER.
In the software field, FISCHER was the first company to
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parameters.
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ufacturing processes and performs meticulous inspec-
tion on supplied parts, ensuring the consistently high
reliability of FISCHERSCOPE X-RAY instruments.
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uring instruments.
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depend on the reliability and accuracy of this equip-
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dedicated devel opment strategy for producing modern
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be expected to perform optimally. And only then does
it deserve the name FISCHER. You can rely on that.
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X-ray fluorescence analysis (XRFA)

T Zoecgqe Diioecsive Edae T oaocesoeice Aavsis
(ED-XRFA) is a method for measuring the thickness of
oo g oand or anawaing raecia s oo oe ased
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elemental composition of a material sample as well as
o oreasating ool inggs and oo g svs e 1 oo
laboratory and industrial environments, this method is
now well established and can be readily utilised with

modern equipment.
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ED-XRFA is a very universal method offering some out-
standing advantages. It covers virtually all technically
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o corac, Measaing ires ange e seconds,
rarely longer than one minute. Measurements can be
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preparation. With ED-XRFA, it is possible to measure
both thickness and chemical composition of homoge-
neous materials and coatings. Even traces of harmful
sdosaoes o ooe deeced ioe wides vaiey o

samples.

Moreover, X-ray fluorescence analysis is a very clean
method, as no chemicals are used. Due to the protec-
tive instrument design, the X-radiation poses no risk for
operator or environment: FISCHERSCOPE X-RAY instru-

ments are absolutely safe.
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read by the detector and provides information on the
composition of the sample.

Applications
Because ED-XRFA is capable of determining the com-
position of materials and measuring thin coatings and
coating systems, there is a wide variety of applications
for this technology. Examples include:
¢ In the electronics and semiconductor industries,
thin gold, palladium and nickel coatings are ascer-
tained on contacts or on traces.

® In the watch and jewellery industries or in precious
metal refining, accurate knowledge of the composi-
tion of precious metal alloys is required.

® For quality and incoming goods inspections, exact
compliance with material specifications is essential.
In the photovoltaic industry, for example, the com-
position and thickness of a photovoltaic film deter-
mines its efficiency, while in contract electroplating,
it is necessary fo measure the coatings of masspro-
duced parts.

* For manufacturers and importers of electronic
goods, it is critical to be able to monitor compli-
ance with the Restriction of Hazardous Substances
(RoHS) Directive.

® The toy industry is also dependent on the reliable
detection of harmful substances.

FISCHERSCOPE X-RAY measurement systems are opti-

mally suited for all these purposes.

Advantages of the X-ray fluorescence

analysis (XRFA)

o Fast and non-destructive measurement of
coating thickness (single and multiple layers)

o Analysis of solids, powders and liquids

o Trace analysis of harmful substances

o High precision and trueness

o Very broad range of applications

o Accurate measurement irrespective of magnetic
and electric properties of base material

o Very simple sample preparation: little to none

0 Safe method without the use of environmentally
hazardous chemicals

1 No consumables required, therefore

cost-effective

—
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B FISCHERSCOPE® X-RAY Measurement Systems
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ages inpeenaiy and o id oo iooas deveooere
oocreae oaas and nigieorecision Heay reaiasing
instruments that work reliably in both laboratory and
everyday industrial settings. We at FISCHER have com-
mitted ourselves passionately to this mission, which is
reflected in the wide variety of FISCHERSCOPE X-RAY

instruments we produce.

Socmaann e, sysens vl Kooy aoes g odiae o
bottom to top are ideal for quick and simple measure-
ments on mass-produced parts, but for specimens like
e wes e, el I dE D IS e W KR DDl
the correct choice is an instrument that measures from
top to bottom.

S ek e, o agoraed reasere s oo
individual pins of leadframes or to determine inhomo-
geneities with a high spatial resolution, an instrument
with a tiny measurement spot and a precise, program-
mable XY-stage is needed.

So e cigocods deerands o rie readireren o
a running production line, entirely different configura-
tions are of interest, such as the direct attachment of a
measuring head onto a vacuum chamber.

Toores a s cegqaiverens, e caiding ooca
deseimed oo are gged inovaciooas cocrsinaions,
e me oy na ced o e i esded oo ooges, = 5223
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optimal performance in practical application.

Radiation source

Tre ity Aeodia ion egaited o B T aoresos s
analysis is generated using an Xray tube in which a
heated cathode emits electrons which are accelerated
to a very high speed by applying high voltage.

The X-radiation is created when these electrons strike

e aciede craeika ol e aoe yoicay Jigien o
molybdenum. To ensure that the X-ray tubes work reli-
Ay oo ooone, @ocl idividsa sheos nas ooss
extensive incoming inspection tests.

The X-ray generator developed by FISCHER integrates
the shielded, oil-cooled tube with the high voltage gen-
e ol weTk sl s eace e sasiiy and oy
service life.

Primary filter

Sowvia e ooirise e enege dis oo o e
primary X-radiation for a given application, absorbing
arry adesiced soeca covooer s ol e adia o,
Deoeidiogg o e s e woe, &ioee idividaa
fixed filters or removable multifilters are employed.
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FISCHERSCOPE® X-RAY Measurement Systems

Shutter

The shutter is located directly in the beam path and is
coeted orry o e draie ol e reasseren, o
its closed state, it prevents the primary radiation from
g e e s g o, o oree o e e
ty system, it opens only when the housing is completely
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Video camera

SEZHZASITSED AAAY reamsceren vzer: aw
equipped with a high-magnification camera optics that
enables the sefting of specimen measurement locations
Va1 mitg e acearacy, deoo age e o v e denie 3 e
measurement spot in a realistic size, even very small
iy s o o oo boted pecisey, Tooavoid sana as
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system along the primary X-ray beam exactly perpen-
dicular to the sample, ensuring that measurements are
taken at the correct location.

Aperture

The use of an aperture (collimator) restricts the cross-
section ofthe primary X+ay beam, creating a measure-
e g v sew-cde e gize velicn g oo oeecise
adjustment of the size and shape of the X-ray beam to
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multi-apertures are employed.
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bond areas on leadframes, the aperture is substituted
s s Feow oo s el i s swoe s oo,
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measurement spot and high excitation intensity.

Detector

The X-ray detector measures the energy distribution of
the X-ray fluorescence radiation emitted by the sample.
Detector types that are optimal for their respective pur
poses are available for various applications.

Proportional counter tube (PC)

¢ Large area sensitive to radiation, allowing for high
count rates even with very small measurement spots
Energy resolution (FWHM) aE/E approx. 8%.

e Costeffective

* Typically used for routine measurements of coating
systems and for alloys with few elements

Silicon PIN detector (PIN)

e Significantly better energy resolution than the
proportional counter tube (FWHM for MnKe
approx. 180 eV)

¢ |deal for samples with many elements and/or
coatings, e.g. in the analysis of gold or in incoming
goods inspection.

Silicon drift detector (SDD)

® Best possible energy resolution (FWHM for MnKa
approx. 140 eV) also with very high count rates
>100 keps

* |deal when many elements — even in close
proximity — are to be analysed, e.g. gold and
platinum, or in trace analysis

Spectrum

The radiation emitted by the sample is depicted in the
sigra sowe g, e e ool e ideily e e e
v s cortaited o garoe, oo s soee e,

the FISCHER WinFTM Software computes the desired
parameters, such as coating thickness or element con-

centrations.

XY-stage with popout function

Laser pointer for positioning

Housing with Cslot
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Sample support and stages

Whether for quickly placing and measuring a sample
or for performing automatic measurements of complex
components, FISCHERSCOPE X-RAY measurement sys-
tems are furnished with appropriate sample supports,
-'_1|5:_||5:_ .'\'_'l'll SN, D e e 5 I da W
oo erz e AN Qe Croag o g e o oo o

mable XY-stages.

Positioning aids

Sivoe and las sarae aosioning saves e and
money. For thisreason, all instruments with an XYstage
loey gvw 3 casms oesici e o3 o oesi eifg aaid, e
greatly streamlines the localisation of the measurement
sotr . Sooa caesand sas e aonee 0 e ociiae
the placement of specimens.

Housing
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measurement of such parts even with the hood closed.

Calibration standards

Whrie e cadosd-les, ldorera sorare e
sersaed recs o g re ed srovides o seciae reos-
urement results, high-quality calibration norms ensure
e Creas e s - S0AZY o oe e and
s 5 ooean ecaisaiot s awdads accoding o g
est quality standards. FISCHER's own DKD calibration
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measurement stand ards.
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Calibration foil

Calibration standard
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FISCHER has been licensed and accredited as a DKD
oy joea ol oora oy o0 e creasaeand Yrass oe

unit area” according to DIN EN ISO/IEC 1702 5.

Tz erioms S50 HZY s ae | 2K A0S Caisaion
Certificates in the name of the German Accreditation
Sweviow |Dwasoqer {aimiediens] o rass oee i
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rescence instruments for measuring coating thickness.

Safety

FISCHERSCOPE X-RAY measurement systems are engi-
neered fo eliminate risk to both operators and the envi-
oreran . Toe degig esares e Hadiaion i
ey ciced ooonry o ain aeas iside e s e,
Soried s ding and a oo essondiig ke asing desion
LB F BB & B &y [ b 'I'.J l'_'h'_'lll'_'l e moss .'\'_'l'l' ECET
Two independent safety circuits further ensure that no
radiation escapes to the outside, even when the cover
is opened.
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Pure elements calibration standard
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WinFTM® Software

Every Xray fluorescence measurement device requires
sontee |y col ware o rase §oa sona lide reacs-
i g, Teretone, e S BCHZIROTAC HAAY
s caren s ootk o ooovidig ooita reasae
ment results can only be realised in conjunction with
FISCHER's innovative WinFTM Software.

Wit T ol e icoe raceraico was ol a
SRCHZIRET A HAAY i o g, ean g e oo
lection of information regarding coating thickness and
composition from the measured X-ray spectra, regard-
less of whether the specimens are pure element coat
ings, alloy coatings, combinations thereof or alloys of
many elements.

Hew, SECHZY wecs ewecy, fuoane g i Wi
Mmoo woa e e oo T Ie e e e ool e je-
like physical model. For this reason, all measurements
can also be carried out standard-ree.

But WinFTM is more. Itis also the command centre for
user-friendly operation and o ptimal employment of the
FISCHERSC OPE XRAY measuring instruments, not only
in the laboratory but also in daily industrial use.

Scope of applications

Sroer SitrmoE ol g CHeAIEEE T easeTeT T I
wowe cooa g mdas e saen as g on e, o ooa
analyses, complex multicoating applications, sophisti-
o e reiods e o COK wees o roce oo wees | JeE]
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applications: WinFTM.

User-friendly

W e coering goods soee oo, gquaiw con-
o randos i o0 o rae i es g ax
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FISCHERSCOPE X-RAY series.

—— e pE e

Video image with crosshairs

RoHS-standards
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Soc i ceasen, T SCHZY s desigred e WG ETR
S’ weaare saon 1 o ooy oo caiiing s cegaived
oo e e e oot oz, dased oo e e -
wrneeen Whindo s sandand, Bs i aiive ases e aee
and predefined, automated processes and command
OIS CTOsE I o0 aasw. A 2T S ane g
acesssime o] disoorped ooy ey are o gy eed-
ed, ensuring that the screen is always clearly arranged
and uncluttered.

Solid physical foundation

WinFTM employs an algorithm based on fundamental
serornaes iorde oo e e cornmosi oo a o,
Qg ves @ e and oo oo oo o ooa s, i
one single measurement. Without requiring the use of
standards (calibration), the unknown measurands are
computed accurately from the signal spectrum.

Calibrating

Claaiy sadads sequie a reasaing egqaizoren
oot e s ed soged o oo o are aceane o
eI i i kKl o0 o ko s arndar o, e o
producing results that are traceable and comparable
(to other methods). For this reason, each measurement
asoicaion o e = STAZIRCOZ HAAY s aren s
can be calibrated. The WinFTM Software stores and
manages all calibration data, making it easy and con-
venient to document and substantiate the calibration.

Error calculation/Calalation of the measurement
uncertainty

T AT s s e eovioa s oo g e o oo g o-
Pl TR O ot Qi O Qs e e foe o e
mean value from several measurements) is computed,
asig oo e gt aitye e s adads, e
COl g s B K o inea kel neas rene g and
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result.

e

Measurement with DCM-method

Video image

W TR o video ol e saroe o e sare
viewing diec oo as e aciroy seanr, A osaoeire-
T L A L T TR P W R L L [ LY [ Pl P WOCSD § O e
respective image magnification depicts the position of
the measurement spot in real size on the surface of the
sample. The autofocus function allows easy, accurate
and reproducible optical focusing.

DCM - Distance Controlled Measurement

Tor s e ol g e o iendan oo s o i inder
oo, = BEAZIE0TAZ A g e e e djnoee
with a special feature for distancebased measurement
correction: the DCM Method. This function also allows
for testing of complex surface shapes and for measure-
ments in indentations, whereby WinFTM automatically
factors the current measuring distance in when comput-

ing the measurement result for a specific area.

Automated Measurements

Recurring sequences can be easily automated by using
predefined commands, whichin turn can be activated
v en ager-cde e cocnenerid sooon Svecoenmex e
plans with instructions for the operator, e.g. for quality
control in manufacturing, can be infegrated into a very
simple operating procedure.

.I 1, - 1 .y - - - H T T I - - .\'- - o
R 50 IS e s w1 rog e se Bl ope,
e s e 5o s e i oo ol sornoe oo e e e

mated for repeatable measuring procedures.

The WinFTM software can recognise specific structures
via image processing and track the measurement posi-
Pl 0 ora o Y. To0 smeci e i saoe oes-
ances, for example, this can ensure that measurements
are always made at the correct location.

Automated measurement

COATING THIC KNESS
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WinFTM® Software

Substrate Material Recognition

For certain coating thickness measurements, WinFTM
OIS K W I W I G405 e Claetia ad
well. This not only eliminates the need for normalisa-
tion when taking measurements on different materials,
Qo ieease s e e i iy o e el g oeoag e e
OO TR CTRCACREES (5000 W IS S e e e ave) o

fluctuations in substrate material composition.

Classes of Materials (COM)

sigg e S5 T o, aorsnioen sar oy oo e
assigned automatically to a predefined material class.
These classes may be different kinds of materials, e.g.
iV e G s soei e oo g oo ses, o conce-

tration ranges of a coating structure.

For example, this allows for the differentiation of gold
alloys with high, medium or low gold content or with
SL'lﬂ'_'i-i\'_'u O 2 LTIE g N} d == '|\'_'IEI'_‘I i L B [ Loy
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of multiple material samples. The system can also be
adapted or expanded to meet the particular needs of
the customer.

When measuring samples of unknown or diverse mate-
el kel O ool g e aesse s, W Moo
automatically select the appropriate application to use
for the measurement.

Socwmarnoe, ingod anayais WinT M s de e
e oyoe o o oy o] e s e e anoootiae mear
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with high accuracy.

Multiple Excitation

For each application, the excitation parameters “high
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best possible results. For some applications, however,
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Measurement report
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software enables the use of multiple excitations within
W EIE ISR S0 I DT A e
ured under the best possible conditions; the collected
results are then presented in one combined evaluation.

Reliable

Nothing is worse than unwittingly conducting an incor-
rect measurement! For this reason, WinFTM automati-
COW OIS AE O S I SR e RO O R K]
matches the sample being measured — and warns the
Qo O Tor e o e oo, RO O &5 5 el o
the instrument with respect to its basic parameters and
thus ensure the highest degree of reliability.

Statistical Evaluation

Soen i i idag neas cene e s i e aed s o
tistics functions compute the mean value, the standard
deviation and the coefficient of variation and display
these values in a statistics window. The measurement
results can be displayed individually, in alist, or as an
SPC chart — and can also be documented.
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3D display of an element distribution

X-RAY Prod uct Overview



b R~ [ .lll.-ri-l-_lul i 1 I [ [T~k E R | [ B el
natively as a distribution (histogram, probability chart)
or in a Statistical Process Chart (SPC). Capability indi-
ces C, and Cy are calculated for the specified toler-
ances.
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Export Measurement Results and Print Forms

Sing e readings and oo reo va ges aong wis
i CrEds ETTeT JUeoet A kE o et o iais
ioa wva aes and g oddi e daa ceevar o e
e e e oo e eamee ad o e and eva aaed
using, for example, quality management systems. The
integrated report generator produces individual result
TEt G -'_1'|-'_‘I CaE L Do .\'_'l"ll [ _'|E [ R |
elements of the documentation can be specified freely,
B VIR FICEE O R S0 e W T e S0
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histogram, probability chart, spectrum, efc.

WinFTM Software Features
1 Universal software

—

COATING THIC KNESS
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1 Coating thickness measurement and analysis
r1 One single package with all functions
o1 Userfriendly, intuitive operation

o1 Fundamental parameter method

o1 Sorting by class of materials

o Automated measurement sequences

o Adjustable measuring parameters (high voltage,
filtlers and apertures)

o Multiple excitation

o1 Video image — with zoom, crosshairs and
autofocus

1 Substrate material recognition

1 DCM - Distance Controlled Measurement

o1 Statistics functions

1 Data export

o Report generator

[ Documentation of cdlibration and seftings

[ Multiple interfaces and networking options

Calculation of measurement
uncertainty

Programming of measuring
points

13
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X-RAY Instruments at a Glance

Direcfion of
measurement

=

MEA SUREMENT FROM
BOTTOMTO TOP

MEA SUREMENT FROM
TOPTO BOTTOM

00

PROCESS

Product family

XUL

XULM

XAN 310/315
XAN 220

XAN 250

XDL

XDLM

XDA L

XDV-SDD

XDV

XUV

X-RAY 4000

X-RAY 5000

Characteristics - Application

A robust and inexpensive instrument for coafing thickness measurements in the electro-
phatirg industry kheahres a lized aperhos and ore lized liker as wall a5 an Fray bbe
with a slightly larger primary spot and is well suited for applications with measurement
spot sizes starting at about 1 mm. Low-energy beam compo nents are excited with lower
effectiveness; however for standard applications measuring the thickness of typical
electroplated coatings such as Cr, Ni, Cu, tis poses little o no problem.

Flexible instrument for measuring coating thickness with multiple uses. Both thin and
thick czalrgs kg, S0 nm duor 100w S canbe meaared equaly wrall brough
sgledable high volhage lilker combinalore. The microhaoss ube snables aaal meaare
mert spot fizes o short measrenent distances of jud 100 pm. High oot rates ot a
few keps through proportional counter tube.

Spegakzed for the oo seffedive andwiz of gold dles. Crly 1 lized apemore and a
lizoed Mber; thss paiodar v adbed for precous mebd anahess. KA irdrumais ae
available with different detectors, making them optimmaly suited for cusio mer require-
ments, from few elements to more complexe analysis with many elements.

Al ircrueent Heat weeasr e from Botton e op. Very lecible inibs use.

Fuly enclosed measurement chamber allowss also for large apertures and thus for high
count rafes that can be processed with the silicon drift detector. Excitation and radiation
detection corresponds to the XDV-SDD. Ideal for the analysis of gold alloys and for
trace analysis of harmful substances in plastics.

Rob ust instrument suited for coafing thickness measurements, even at large measuring
disharoes LM, Aroke 00 mim ). Feaharas a lized aperhre and a lized fiker. Suitabls
for structure sizes starting at about 1 mm; comparable to the XUL. A programmable
stage for automated measurements is available.

More universal than the XDL because equip ped with a microfocus tube, 4-x aperture
charga ard 2 primary likerz. The msaaorineg beod oorreesporeds to at of He RLLGY;
thus suitable for smaller structures such as connector contacts or printed circuit boards.
Larger measuring distances are possible as well (DCM, stroke 0-80 mm).

Similar to XDLM but with semiconductor detector. This expands the possibilities in
element analyses and for measuring thin coatings — due to better signal/noise rafios.
Because lower in intensity, less well suited for smaller structures.

Froiiomn mcedel with urisersal applicalon danackenstics. Highset eecitation lesskiline
for both the size of the measurement spot and the spectral composition. Wit te silicon
drift detector, even very high intensities > 100 kcps can be processed without a loss in
energy resolution.

Measuring instrument optimised for micro-analysis. Dep ending on the X-ray o pfics,
struchures with a sizeof 100w or less can be anahesed. Wery high intercities ard s

good precision. Even for thin coatings, measurement uncertuinty < 1 nm possible.
Suitable only for plane or nearly plane samples.

Universal premium instrument with comprehensive measurement capabilities.
Comparabbe o thee FLACSCE bt addinoralby cofithed with a mseaar ement cheanbser
that can be evacuated, making it possible to analyse light elements beginning at
Z=11 (Na). Precise, motor-driven XYZ-stage and video camera for exact sample
positioning and for measuring small sections.

For continuous measurement of coatings on foils, strips and punched strips
in ongoing production. Measuring head may be positioned at right angles to the
transport direction of the specimen. Easy handling and quick start-up.

Flange measuring head for continuous measurements in production lines. For coatings
with metallic elements on strips, foils or glass panels. Measurements can be carried out
in vacuum or in air. Water-cooled version also available.

! The features listed here serve only to characterise the product families.
Changes and technical advances are possible at any fime and are listed in the current data sheets.
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Technical Features!

Detector Tube

Standard

Micro-focus

Standard
(XAN 310/315)
Micro-focus
(XAN 220)

Micro-focus

Standard

Micro-focus

Micro-focus

Micro-focus

Micro-focus

Micro-focus

PC: Proportional counter tube

PIN: Silicon PIN detecior

Primary filter

Number of

apertures/size (mm)

(@ 0.3)

4

(0.05%0.05 - @ 0.3)

1
(@ 0.3 XAN 310)
1
(@ 1 XAN 220/315)

4

@02-0 2

@ 0.3)

4

(0.05*0.05 - @ 0.3)

4

(@ 0.1-20.6)

4

(@ 0.1-23)

Poly-c apillary

4

(@ 0.1 -3 3)

SDD: Silicon drift detector

C-slot

—

COATING THIC KNESS

MATERIALS ANALYSIS
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MEA SUREMENT FROM
BOTTOM TO TOP

FISCHERSCOPE® X-RAY XUL®/XULM®

With the FISCHERSC OPE X-RAY XUL and XULM series,
- :{--'_1}' Pl ek l'_'l'H'_'I b l'_‘L‘;' [ R ) \'.'H'.'\'.'IEL‘I L)
the measurement chamber, allowing for fast and easy
DGO O R ST DR, T O Cleror e, C1E v
window facilitates positioning, and large controls on
e i aren Con siro i eeed g, venien i esoe
cially helpful when measuring large quantities of parts
in daily production.

Despite their compact size, these instruments feature a
'|k__'|'|"l-'l'_'l MR T L E IR g Lok el | - Ry Lk B | _'lh:.'l
objects can be measured. An opening in the housing
(C-slot) allows for measurements on large, flat samples
such as printed circuit boards that might otherwise not
fit info the measurement space.

et

T'IE o i :l\'_'l\'_'ﬂd dl'ﬂ'_ L= B .\'_'l 40000 O
for even higher orientation precision, on the optionally
available manual XYstage.

The XUL and XULM instruments are both equipped with
DI RCED DO T e g O By \'_'i“E'
o ::‘!’.}' N | [ sy [y el T Lt by~ 0 _'E L e I oy [
cong e e L s Taemisned wi one ase goe and
one fixed filter. The standard built-in X-ray tube has a
larger primary beam spot; therefore, the smallest use-
ful aperture is 0.3 mm. Because of beam divergence,
only measurement spots of about 0.7 mm — 1 mm can

be resolved.

Measurement on PCBs:
Au/Ni/Cu/PCB

Gold jewellery

16
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The XULM is used for smaller structures. It is furnished
with a microfocus tube that also allows for small meas-
vement spok doven bo aboub 100 pm, while he pro-
portional counter tube detector still allows for relatively
Thg Todn cares, e e oo e seaaniiy oreciion oo
be achieved even at short measuring times. Addition-
ally, the XULM instruments feature automatically inter-
changeable apertures and multifilters to flexibly create
oo e eacia o codiions o varioas reaiding

applications.

Examples from pradical applications

_'IE :{n_l.uuu P13 tarE e L L] idi ﬂ'_‘l .l'_'l' fTeEds-
urements on fragile parts such as connectors, contacts
or wires, as well as for measurements of coatings on
seivtedeireai soords saemas Agl Miand Cal Sea i
gold coatings just 80 nm thick can be measured with a
measurement spot of & 0.25 mm, achieving a repeat-
ability precision of only 2.5 nm at 20 sec.

Characteristics

0 Xray tube with W-anode and glass window or
micro-focus X-ray tube with W-anode and
beryllium window. Maximum operating condi-
tions: 50 kV, 50W

o1 Proportional counter tube as X-ray detector

o Aperture: fixed or 4x automatically exchange-
able, 0.05 x 0.05 mm to @ 0.3 mm

o Primary filter: fixed or 3x automatically
exchangeable

1 Adjustable measuring distance O — 27.5 mm

0 Fixed sample support or manual X Ystage

o1 Video camera for optical observation of the
measurement location along the axis of the
primary X-ray beam. Crosshairs with calibrated

—

. COATING THIC KNESS
scale (ruler) and display of the measurement

spot
01 Design-approved, fully protected instrument I I

compliant with the German X-ray ordinance
§ 4 PGI'Q ° 3 MATERIAL ANALY SIS
Typical fields of application
11 Measurement of coatings such as Au/Ni/Cu/
PCB or Sn/Cu/PCB in the PC Board industry
o Coatings on connectors and contacts in the
electronics industry
o Decorative coatings Cr/Ni/Cu/ABS
o Electroplated coatings such as Zn/Fe, ZnNi/Fe
as corrosion protection on mass-produced parts
(screws and nuts)
o Jewellery and watch industry
[l Determination of the metal content of electro-
plating baths
0 Especially for easy handling of large and /or
flexible PCBs an extended sample support is
available

Corrosion protection: Zn/Fe

Automotive: Cr/Ni/Cu/ABS

17



FISCHERSCOPE® X-RAY XAN®

"

MEA SUREMENT FROM
BOTTOM TO TOP

Tt e iods oocn EIICa KTE, e s dre s oo e
FISCHERSCOPE X-RAY XAN family cover a very wide
range of applications. Their particular strength lies in
quick and precise materials analysis and user-friendly
handling, for e.g. the analysis of precious metal and
covdd @ s, T g e s e a o ase Tl i e anay
sis o i ooaings o e e onics and M dood
industries.

i '||l'_'H'_'IE 3 IR oo e P L [TLE e
of their hardware components. X-ray source and detec-
tor are located below the measurement chamber. The
measurement is carried out from bottom to top.

iz g onvs o o ad easy sosi oning o e samoes
Toae s -areas ol e AN lariv ae ageaiaoe i
several versions that differ with regard to X-ray tubes,
IL'IEH'_' [ T R !'_'l- [ e R 31 -'_1'|-'_‘| -i [ _'lﬂ'E.\'_'l'E.
e AN aniy ol es oo inised sooabons Tor varioos
applications and accuracy requirements while deliver-
ing excellent cost-effectiveness.

Tz wee o EAN g e e o i does ot
vai 1 oo erdves e o so v snecia y desic wed o
meet the unique requirements of the jewellery industry
and the gold trade.

Determination of the silver content

Alloys: CuNiZn

18
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Examples from pradical applications

WS AR S el di“E'ﬂ'l ] U.dEE\'—' [N JSEI'_‘I -\'_'l'
ez o coda o Tor exanoe, e e 500,
Wl i egdiooed i o e sesive soooos ooa
cosra aoe deaec o, i idea b ana wsing siroe
gold alloys with only a few elements, such as yellow
god a oys win Ag. Ag and Col Hoveeve § oo oo
with many elements or overlapping fluorescence peaks
are to be measured, then semiconductor detectors are
better suited, as in the XAN 315 or XAN 220. With
e ST w oo e eso g Rl Ry asoe D e
sumea ol o, o e e aodand sa i wenicn
is critical in the analysis of dental alloys and fused pre-
cious metal alloys.

So asoeao ks ad esing s iaes e A 230
offers a silicon drift detector (SDD), an exchangeable
s el bon e e o o we oo ey o coooen-
roda g oa dide e e e ol aooion oo Wi s
instrument, the repeatability precision for Au is below

0. 5% and oo o acies coroged o caoe aion can

be achieved.

Characteristics

0 X-ray tube with W-anode and glass window
or micro-focus X-ray tube with W-anode
and beryllium window. Maximum operating
conditions: 50 kV, 50W

01 Proportional counter tube, silicon PIN diode or
Silicon drift detector as X-ray defector

0 Aperture: fixed or 4x automatically exchange-
able, @ 0.2 mm to @ 2 mm

o Primary filter: fixed, 3-x exchangeable or 6-x
automatically exchangeable

o Fixed sample support

o1 Video camera for optical observation of the
measurement location along the axis of the
primary X-ray beam. Crosshairs with calibrated
scale (ruler) and display of the measurement
spot

—

COATING THIC KNESS

MATERIAL ANALYSIS

01 Design-approved, fully protected instrument
compliant with the German X-ray ordinance
8 4 Para. 3

Typi cal fields of application

0 Gold and precious metal analysis in the
jewellery and watch industries

0 Measurement of thin coatings of only a few
nanometres, such as Au and Pd on printed
circuit boards and electronics components

o Trace analysis (e.g. harmful substances in
electronic components (RoHS) or tools)

0 Analysis of light elements such as Al, Si, P with
the XAN 250

[1 General materials analysis and coating
thickness measurement in laboratories, testing
institutions and universities

RoHS: Hazardous substances in
plastics

Determination of the gold c ontent

19



MEA SUREMENT FROM
TOPTO BOTTOM

F] .l..'l:!_i g T

FISCHERSCOPE® X-RAY XDL®/ XDLM®

—
arinERAR BT
raH T

i

The FISCHERSCOPE X-RAY XDL and XDLM series are

cogey e aed o e Fo o] Bl s 2o e e

ooy | [ el 0l o T O sl B T ey | o | [ \'_'l'_'l'll'_'li'H'_' .H'_'l'li. _'|J5.
the XDL instruments are also ouftfitted with a standard
::‘\'.T:q' Tk | H'_‘I ok | i.*:ﬂ'_‘l [ ok R B ok [ "-'E":a' -] iJiEl'_‘I

for measurements on larger parts.

W e DA e s e Feow soanoe s oo oe o s
tube that allows for measurements on small structures
T TR TE o L S I YR T T A P T [ET TRT IS
Apcijorne w e ZS M g o s we re oo ooy
inferchangeable apertures and filters to flexibly create
the optimum excitation conditions for various measur
ing applications.

B s e MO G e i Do Wi Do el
al counter tube detector. Even with small measurement
Soe g 54 i W I ooa s oo e osaitedd e
to the large detector areq, ensuring good repeata bility
precision.

In contrast to the XUL and XULM instruments, the XDL
and XDLM series instruments measure from top to bot-
tom. They are designed as userfriendly deskfop units
weina 'IIIHR'_‘IJ P L P L B TP R TEXPL P | RS R
furnished with a simple support, various XY-stages and
Z-axes fo accommodate various requirements.

Electrolyte sdution analysis:
Cu, Ni, Au (g/])

Measuring PCBs: Au/Ni/Cu/PCB

20
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In the version with a programmable XY:stage, the XDL
secias oo ow gsed or agoraed se s es g Sae-
faces can be easily scanned —and thus examined for
oemoge iy, Sor sinoe aed gqaics o e sosiooning .
the XY-stage travels automatically into the loading posi-
tion when the hood is opened (pop-out function) and a
AT Dl AT IS A R IOt S :l'_'l' cree. .\'_'

samples such as PC Boards, the housing has openings
on the side (C-slot). Because of the large, easily acces-
sible measurement chamber, the instruments are suited
Rl .L'l' TR TECTE 5 Dl -\'_'l. 2T \'_'l_'llﬂ'_ i ad

L& o] .\'_'l' (=l PRI U E PR R LY LRI Tl B |5\'_'|'||'_'IE
heights up to 140 mm). For instruments with a Z-axis,
e reasaing dis e conooe se e ed ee oy wiinin

O = B0 e, nasing neasene s inide a oo oo

geometrically uneven objects possible [DCM method).

Examples from pradical applications

Toe Z2M redsa-eren aeser s egqaen v odsed o
measure coatings such as Au/Ni, Au/PdNi/Ni, Ag/
Ni or Sn/Ni on various substrate materials (e.g. Cuor
Fe alloys) on connectors and contacts. Often, the func-
tional areas are small structures such as tips or peaks,
for which either very small apertures or apertures fitted
to the shape of the specimen must be used, in order
to keep the influence of geometry to a minimum. For
[—Fud By Rk}~ Y R [ _'A‘;'\'_'lllli.:l RS ETTET 5 Ot DOt

FR S - TR A R R R .l'_'l' RN E'Iii}'.

Corrosion protection: Zn/Fe

Characteristics

0 X-ray tube with W-anode and glass window
or micro-focus X-ray tube with W-anode
and beryllium window. Maximum operating
conditions: 50 kV, 50W

o1 Proportional counter tube as X-ray detector

o Aperture: fixed or 4x automatically exchange-
able, 0.05 x 0.05 mm to @ 0.3 mm

o Primary filter: fixed or 3x automatically
exchangeable

11 Adjustable measuring distance O — 80 mm

o Fixed sample support, manual XY-stage

o1 Video camera for optical observation of the
measurement location along the axis of the
primary X-ray beam. Crosshairs with calibrated
scale (ruler) and display of the measurement
spot

01 Design-approved, fully protected instrument
compliant with the German X-ray ordinance
8 4 Para. 3

Typi cal fields of application

11 Measurements of mass-produced electroplated
parts

o Corrosion protection and decorative coatings
such as chrome on nickel/copper

o1 Bath analysis in the electroplating industry

o Measurement of e.g. thin gold, palladium and
nickel coatings inthe PC Board industry

11 Measurement of coated connectors and contacts

0 Measurement of functional coatings in the
electronics and semiconductor industries

[ Especially for measuring large and/or flexible
PCBs optimised models with extended sample
support are available

—

COATING THIC KNESS

MATERIAL ANALYSIS

Connectors: Au/Ni/CuSné

Showerhead: Cr/Ni/Cu/ABS
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MEA SUREMENT FROM
TOPTO BOTTOM

FISCHERSCOPE® X-RAY XDAL®

i AR

= _-\1_:'.
e PR LT = )

-
¥
T =

isdegig o = BCHZIRCT T EAAY R0 A masae
LR BT R T :!'_'l'll'_‘li oo :{ :I.nl"u. _'IE l'.‘li“E'E'l!'_'E is
in the type of detector. With the XDAL, a Peltiercooled
silicon PIN detector is used with an energy resolution
that is significantly better than that of the proportional
cogtre g agadd o K20 s ame s, e
fore, suited for general materials analysis, trace analy-
sis and for measurement of thin coatings.

The X-ray source is a microfocus tube that can resolve
small target areas. However, due fo the relatively small
active detector area (as compared fo the proportional
counter tube), the XDAL has only limited suitability for
L T e B R Lo B PR R e s P
only low intensities are measured. Similar to the XDIM,
apertures and filters can be changed automatically in
order to create the optimum excitation conditions for
different measuring applications.

et e

—

Tre = BOHZIHIT A H3AY ADA L s a age reas-
RN R U P B L Ll I l'_'ll'_'l:\'_'l'l"l'l'_'d'.'l ay osowoira
Vel tooen s e caone g e oo el adjas ase
Z-axis allows for sample heights of up to 140 mm. For
large, flat samples such as PC Boards, the housing has
openings on the side (C-slot).

T e s s s e ainoee it e s L o -
mable XYstage, so surfaces can be examined easily
1w rasoing rode, A oso, seria redsaere oo
compornents, e.g. leadframes, or the measurement of
o and voried corooie s oo oe qaiciy oo
grammed and executed automatically.

High reliability: Pb (>3%) in electronic

components

PCB assemblies: Lead test

22
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Because the XYstage travels automatically to the load-
g s doen v e crood s ooseed |oooaes e

tion), quick positioning of the sample is simple. A laser
pointer shows the measuring position on the specimen.

Examples from pradical applications

The FISCHERSCOPE X-RAY XDAL is used to determine
Pb in tinlead solder coatings. In this application, the
thickness of the SnPb coating must be determined cor-
rectly in order to analyse the concentration of Pb. For
“origr e oo eV aoo kea ks i e omeonag ics and
sooee edas o, e g oy Jooone was ok a eas 3%
to avoid the formation of whiskers.

e oo, o e e o srodae s iodaie ase,
the RoHS standard applies, which restricts the Pb con-
e o ek oanagingn o COI0 aoon, A eag
e e o i e Yoo sode cotings win e
XDAL depends on the thickness, it is usually sufficiently
low that both requirements are easily metby the XDAL.

Characteristics

0 Microfocus X-ray tube with W-anode
and beryllium window. Maximum operating
conditions: 50 kV, 50W

01 Peltiercooled silicon PIN diode as X+ay detector

0 Aperture: 4-x automatically exchangeable,
@ 0.1 mmto @D 0.6 mm

o Primary filter: 3-x automatically exchangeable

o Adjustable measuring distance O — 80 mm

o Programmable XY-stage

11 Video camera for optical observation of the
measurement locatfion along the axis of the
primary X-ray beam. Crosshairs with calibrated
scale (ruler) and display of the measurement
spot

o Design-approved, fully protected instrument
compliant with the German X-ray ordinance
§ 4 Para. 3

Typical fields of application

o Materials analysis of coatings and alloys (also
thin coatings and low concentrations) Incoming
goods inspection, manufacturing monitoring

01 Research and development

o Electronics industry

o Connectors and confacts

o Gold, jewellery and watch industries

o Measurement of thin Au and Pd coatings of
only a few nanometres in printed circuit board
manufacturing

o Trace analysis

01 Determination of lead (Pb) for “high reliability”
applications

0 Analysis of hard material coatings

—

COATING THIC KNESS

MATERIAL ANALYSIS

HSS-drill: TiN/Fe

Cutter: TiN/Fe
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MEA SUREMENT FROM
TOPTO BOTTOM

FISCHERSCOPE® X-RAY XDV®-SDD

T e e L
LR L e smirde
- p-t;j:l“"\-""":"?"r :

The FISCHERSCOPE X-RAY XDV-SDD features a silicon
il e o Wi a oaige sesiive aea and good
gy w1 o e corroined i 1 arge ane-
tures, very high count rates can be realised, producing
aEos e e e aoi iy crecision aqd veey o dde 2o
limits. The XDV-SDD is particularly well suited for meas-
g e cries o0 oo s o0 cooe atnayasis, T
i oeonae g iviy o Koo b iocnwi oo eetgw o s
Exm'ldi L N l'_'l. L E R bl R~ bl B d'_“-'ll"l L]
lower atomic numbers, enabling, for example, the reli-
able measurement of phosphorous or aluminium in air.

In order to create ideal excitation conditions for every
Ll % E Bl byl P [ ] :{:I"r'\-El:' :' IE\'_'I J40RD SXACIIgEa U s

apertures and primary filters.

B R R T P g Y E P L R (TN LU TR R I 1
s g OVEDD cor acoonedae Tal sae oojee
Coiwes g oeper gnacinens wi noorn e e ses, Saje
wEg O IS e G oo g e s o] e e
dig -imabon ae rade sivoe i e as L orogane-

mable XY-stage.

c o ennd y omeea b o videooe g ceed g con-
woowae g ocasdon r o ol e duevics aciiae

the dayto-day use of this instrument.

Hazardous substances in metals :
Pb, Cd in Al-alloy

Toys: determination of Pb, Cd, Hg

24
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The gewciza daliviion ol e rea:rerer oo oo
i3 siroiied sy oo nigeeso ke g crooiica oo
video camera, which accurately displays the measure-
ment position during operation. A laser pointer acting
ag o o ocigaikd a0 e aciiaes e gaicsorien a-

tion of the samples.

g e o narioe o oo e and ariver s desicnn na e
e EIE00 dea Cor eseanen oo deve ooonen L oeoe-
e iying., and anoraoies,  asoindissesioe

i1 i s s araee and i orodac o nerios g, dae

to its robust design and user-friendliness.

Examples from pradical applications

Legal regulations strictly limit the concentration of vari-
ads ratr IJ B b [ IL'I HAA e '\'_'l'l.l'_'i.
toys or packaging. The XDV-SDD makes it possible to
aaie sy el e v o o0 oo ke i ke i,
For example, the especially critical chemical elements
Pb, Hg and Cd can be measured with detection limits
of just a few ppmin plastics.

NiP/Fe: Pconcentration and coating
thickness

Microfocus X-ray tube with W-anode

and beryllium window. Maximum operating
conditions: 50 kV, 50W

Peltiercooled silicon drift detector as the X-ray
detector

Aperture: 4-x exchangeable, @ 0.1 mm

to @ 3 mm

Primary filter: 6x exchangeable
Programmable XY-stage with pop-out function
Video camera for optical monitoring of the
measurement locatfion along the axis of the
primary X-ray beam. Crosshairs with calibrated
scale (ruler) and display of the measurement
spot

Design-approved, fully protected instrument CORTING THIEES
compliant with the German X-ray ordinance

§ 4 Para. 3

MATERIAL ANALYSIS
Inspection of very thin coatings, e.g. inthe

electronics and semiconductor industries
Trace analysis, e.g. detection of harmful
substances according to RoHS, toy standards,
packaging standards

Gold and precious metal analysis with highest
precision

Photovoltaic ind ustry

Measurement of thickness and composition of
NiP{ayers

NiP/Fe: Pconcentration and coafing
thickness

25
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MEA SUREMENT FROM
TOPTO BOTTOM

Leadframe: Au/Pd/Ni/CuFe

FISCHERSCOPE® X-RAY XDV-p®

The FISZHER 2D PEX-RAY XDV meamrementsys kms
e eoainoed Wi a ooowcasi oy Heoe oo ies o
focusing the X-radiation. This enables both the resolw-
tion of very small measurement spots and high excito-
o iresion T s caren st oroseorea siicon Jd
A IR KT D jod Oy e e e e s
Ll T e i'l!:_:i. L FR B H .\'_'l' s ﬂ'lu}'siiﬂl'l 371

structures or components.

TOCET OCTEC e O e C R oo o o avey
meaaimemenk, the X0 svslene are applied with bor
exchangeable primary filters.

Measuring PCBs: Au/Ni/Cu/PCB

W e arge and sasiy oocessioe reasaeren
chambers, the X% p instumenk are welbzviked for
e e S0t L Dooie oojee s, So Coge, o
ples such as PC Boards, the housing has openings on
sk Sl Sk e s o0 meassee o ooa g
thickness and element distribution are made easy with
the fast, programmable XY-stage.

Wires Sn/Cu

26
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HiwCerdy ooeeaion, a wideooe g ecd wiona
argge viewiog wiidows and con e e ere s oo ed
on the front of the device focilitate the day-to-day use
of these instruments.

Precise positioning of the sample is ensured by a high-
resolution video optics with three magnification levels,
meaning that even the thinnest of wires or very small
cotor ooit s o sericond e o oo ose diso ayed,
R R R T U PR BT

L~ 78 R o B ] l'_1'_|'_|E!'.'I'i'IH

[ L T R TR W i Y P D E R T R S P
Qs a oo ioting akd Tooe oo iaes orkeaion o

the samples.

il

e

el el
_

e s Toeraee ook and soecia g o oo
the smallest stz ims make he X0 insumenk idea
o regeorecn o des coenen L seoce s gqaai ving, and
for laboratories. They are also indispensible in quality
assurance, as well as in production monitoring.

Examples from pradical applications

A b oo il gy e o0 oo oo oo g on W e
i AL TN e e g e dreg o e e
vred are oflen smaller than 100 pm. Au and Pd coalings
typically range in thickness between 10 and 100 nm.
With e D%, thin gold or palladiom coatings can
be measured with repeatability precisions of ~0.1 nm
or ~0.5 nm, respectively, on measurement spots with
20 pm FyyyHR,

Characteristics

0 Microfocus X-ray tube with W-anode
and beryllium window, optional Mo-anode.
Maximum operating conditions: 50 kV, 50W

o Peltiercooled silicon drift defector as the X-ray
detector

11 Poly-capillary X-ray optics, measurement spot
with about 10-40 ym FWHM, also halofree
optics available

o Primary filter: 4x exchangeable

o Programmable XY-stage with pop-out function

o1 Video camera for optical monitoring of the
measurement location. Crosshairs with calibrat
ed scale (ruler) and display of the measurement
spot

Typical fields of application

o Measurement of coating systems on PC Boards,
leadframes and wafers

0 Measurement of coating systems on smalll
components and thin wires

[l Materials analysis on small structures and small
components

0 Especially for measuring large and/or flexible
PCBs optimised models with extended sample
support are available

[ For better handling of wafer a waferchuck is
obtainable

—

COATING THIC KNESS

MATERIAL ANALYSIS

SMD-component: Lead test

Wafer: Au/Pd/Ni/Cu/Si-Wafer
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MEA SUREMENT FROM
TOPTO BOTTOM

FISCHERSCOPE® X-RAY XUV®

T =SCHZISTTAZ H3AY A0V i eqaiooed wi o a
L= B L L e I L B N - R i S El'_'l.
With its large-area silicon drift detector, the XUV can
detect fluorescence radiation with low energy down to
about 1 keV, specifically enabling measurement of the
elements Na and Mg as well as the L-radiation of Zn,
Cu and Ni. Due to the high count rates possible when
JCED 1R OmEc e vary §d RLEaaniiy ooeck
sion values and low detection limits can be achieved,
making the XUV suitable for measuring the thinnest of
coatings, as well as for trace analysis.

Chociema meas it oondi koo oo o cen ed o oevey
regsdterre Jii'lg L= L R &[S B R B \'.'I'Id
primary filters. The measurement position is shown in
the video image during the measurement. With its spa-
ciadi "_'I'Id ﬁ"—'lii':l' L L RN 1 oEE P RN PR R TR -'_1'|-'.‘|
e seoggrarrrane AT age. s e e aocor-
modates flat, plane objects as well as specimens with
[l P [ B -EH‘;'H'.'I L-E 1 l'_'lh'_‘l L= E b | [ B \'_'l.l:\'_'n'_'l'
T TP Py P TR TN T PR L L W SR PRy TR R AR TR
and easy. A laser pointer acting as a positioning aid
further facilitates the quick orientation of the samples.

Soil specimen, ashes, minerals

Gemstone: Matrix Al;03, SiO;
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Due fo its universal design and the expanded measure-
e coson s soovided oy e vocaar oo,
e FTRCAIRRCDITAZ HAs A fEET
is the ideal instrument not only for research and devel-
opment but also for process qualifying and laboratory
applications.

Tedirererl

Examples from pradical applications

Type, origin and authenticity are essential features for
assessing the value of a precious stone, and analysis
of the stone’s matrix is crucial for their determination.
As a rule, this is based on Al or Si oxide with accom-
panying elements such as Mg or Na. In addition, trace
elements such as Cr, Fe or Ga are important. The XUV
allows for the analysis of the entire spectrum of neces-
sary elements.

Thin Al and Si or Al oxide and Si oxide coatings have
Deoocr e eeazitg Proos an it v ioa: orear ol
amsiea o, Jee e ocreassere o cooing e
ness under vacuum provides significant improvements.
Using the XUV, repeatability precisions of only a few

nm can be achieved for these coatingss.

Characteristics

o Microfocus X-ray tube with Rh anode and
beryllium window, optional W- or Mo-anode.
Maximum operating conditions: 50 kV, 50W

01 Peltiercooled silicon drift detector as the X-ray
detector

0 Aperture: 4-x exchangeable, @ 0.1 mm
to @ 3 mm

o Primary filter: 6x exchangeable

o Programmable XY Z-stage

11 Video camera for optical observation of the
measurement locatfion along the axis of the
primary X-ray beam. Crosshairs with calibrated
scale (ruler) and display of the measurement
spot

o Measurement in vacuum, in atmosphere or with
He purge

Typical fields of application
o Measurement of light elements

o Measurement of thin coatings and frace analysis

o General materials analysis and forensics
o Nondestructive gemstone analysis
01 Photovoltaic ind ustry

—

COATING THIC KNESS

MATERIAL ANALYSIS

Wafer: Al/Si-Wafer

Gemstones: trace elements
Cr,Fe Tj Ga,...
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PROCESS

FISCHERSCOPE® X-RAY 4000

With the FISCHERSCOPE X-RAY 4000 Inline measure-
MR S a2, - 5(:_'54 L a1k | ﬂ'—‘l a _'ll:!'.‘lj_ .l'_'l' wol -
uous measurements in running production lines, whose
camced degicn soeci oo v nee 5 e osg o denands o
industrial environments.

Toe AAAY L0000 reggaaran sws s oo ooe o
tomised for various purposes: detector options include
proportional counter tube, silicon PIN and silicon drift
detector; the X-ray beam can be oriented from bottom
to top, from top to bottom, or horizontally; and, with a

second measuring head, simultaneous measurement of
the front and back of an object is possible.

T onv o0 AR S0 I e s ok e e i
Ol e el le g e e e e L e e
R T I R R T L R~ R T T H I S S L PO T
axis. Three versions with different travel path lengths
are available. Two of these versions also provide for
A2 e O] D \'_'l. TR IS S TR i 2T 'II-'_H.i'IE

them capable of examining hot surfaces.

_a

Sensor contacts: Au/Ni/CuFe

Electroplated strip: Au/Ni/CuSné
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oo e ociera o o wooaio-in catrera's oo
Qo e :{'\'.'ﬂ' a0, WTIET e L - (]
measurement spot’s position and size, it is possible to
target the relevant measuring points precisely, similar
to with bench-top units. And since the travel path of the
measuring head runs perpendicular to that of the sam-
DECoTednyt, |5 s oD e O D I ise Do
o g feenoojee . e e g diCene e and aoe -
Joes e i e oo segqaicsy adas ed o neasse
several different coatings on the same specimen.

A cae e regsaeren gwaenr, w - STHSI-
SCOPE XRAY 4000 is designed specifically for user-
I imess e sriniora s a0 fres. Coe ssarooe,

corve it I OO D el e o e s s
due to the easily adjustable conveyor guides. Calibra-

e R R e i Sl R R O S PR R el Fr T

Verioas doa e oces o s easy i eora o o
TETE TR O I Y TR T sV e O
ot i g, ke oo o kot oroiess Lo a s o o ored
difec v a e reasserer ooaion, ae g ooea-
tors immediately when control limits are violated, for

example.

Examples from pradical applications

) Su'l"_'ﬂ‘;'d L L T - o }' Pud'muﬂd e
thickness of the gold layer should ideally be inspected
during the production process. Doing so can verify a
minimum thickness, eliminating the waste of valuable
raw materials through coatings that are too thick. The
metrological difference between stamped and full strip
is compensated by the WinFTM software.

Characteristics

o X-ray tube with W-anode and glass window
or microfocus X-ray tube with W-anode and
beryllium window. Maximum operating
conditions: 50 kV, 50W

o Proportional counter tube, Peltiercooled Sili-
con PIN diode or silicon drift detector as X-ray
detector

0 Aperture: 2-x exchangeable, & 0.3 mm and
4 mm x0.12 mm

o Primary filter: fixed or 3x exchangeable

o Measuring distance 30 mm

o Travel: 230 mm in the standard version
(optionally expandable to 620 or 1000 mm)

0 Video camera for optical observation of the
measurement location along the axis of the
primary X-ray beam. Crosshairs with calibrated
scale (ruler) and display of the measurement
spot in the still image

Typical fields of application

o Strip electroplating, e g. contacts, stamped
components

[ Measurement on hot-galvanised strips

01 Photovoltaic ind ustry

[1 Metal coatings on foils and strips

[ Electronics industry, suppliers

[1 Process monitoring

—

COATING THIC KNESS

MATERIAL ANALYSIS

Connectors: Au/Ni/CuSné
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PROCESS

FISCHERSCOPE® X-RAY 5000

The FISCHERSCOPE X-RAY 5000 series is specifically
designed as a flange measuring head for integration
info a production line. It is ideally suited for continu-
ous, non-destructive inline analyses of alloys and the
measurement of thin coatings on large-area products
directly in an on-going production process. In contrast
o we BELAY SO0 e s e KA S000 dews wi kg
changers for filter and aperture and without a camera
FE R | Sl S i [ e \'_'l. B o Fl .\'_'l' \'_'l'_'l.r;'\'_' H
with large surface area.

The X-RAY 5000 can be customised for the purpose at
hand: X-ray source, primary filter and semiconductor
detector can be adapted optimally to suit the intended
application.

The measurements can be carried out in air or in vac-
uum. As an option, the flange can also be supplied in
a watercooled design, which makes performing meas-
urements even on very hot substrate materials (surface
temperatures up to 500°C) unproblematic.

CIGS: CulnGaSe/Mo/glass
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Doz ovn s e s it o s o oaes e uese )
":ll:l -'_1'I-'_‘| ) :-II:I Bl Rk b R R Ed: |_I'|l'_h' cas it it
corsasees disaee T e o an oo o
metre, for example caused by wavy specimens, may
be compensated for during the measurement using the
WinFTM software.

Calibration is quickly and easily completed on a work-
piece master directly in the production process. Exten-
By e I e N RN oL SR R R s FRC I T
bench-top instruments — is possible but not necessary.
T e asi iy orecizion o e A323AY 2000 G -
e § s egoe e dJE i Qres ol e, i3 E'\'_'l.' ==
O SAUIIODCIC QOO0 CEECOT OIS RO Dl s Droes e,
Toe i caren s casanding oag-eor saniiv aso
drastically reduces the need for re-calibration, saving
time and resources.

The FISCHERSCOPE X-RAY 5000 measuring head has
a very compact design and can be integrated directly
info production lines using a standardised flange. The
R T L T Y R PR SR P ey I TP TN R
g I s Ve iy, To ec e, B ae co

be serviced while operatingin a production line under

vacuum, without having to break the vacuum.

To integrate the X-RAY 5000 measurement system info
a iJ'_'h‘;"\'_'l'l'_‘Ii'IUE Srlead OO0 O SWE 2T, Qe i -
faces according to industry standards, e.g. OPC, are
available.

Examples from pradical applications

In the solar industry, for example, the FISCHERSCOPE
X-RAY 5000 determines the thickness and composition
of CIGS, CIS, or CdTe coatings on different substrate

materials such as glass, metal or plastic.

Characteristics

0 X-ray tube with W-anode and glass window
or micro-focus X-ray tube with W-anode and
beryllium window, optional Rh or Mo-anode.
Maximum operating conditions: 50 kV, 50W

01 Peltiercooled silicon PIN diode or Silicon drift
detector as X-ray detector

0 Aperture: fixed @ 1 mm, @ 2 mm, & 4 mm or
& 8 mm (with SDD also & 11 mm)

o Primary filter: fixed

o Measuring distance: 60 — 100 mm or
100 - 150 mm

Typical fields of application

o1 Photovoltaics (CIGS, CIS, CdTe)

o Analysis of thin coatings on metal strip, mefal
foils and plastic films

o Continuous production

01 Process monitoring of sputter and electroplating
production lines

[ Large-area measurement

—

COATING THIC KNESS

MATERIAL ANALYSIS

CIGS: CulnGaSe/Mo/foil
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FISCHER worldwide

Knowing what their customersneed and want isa must In keeping with our high standards of quality and cus-
ko e cwing o sacceed ioodaw’s gooaised tomer satisfaction, all members of the Helmut Fischer
markets. Because we at FISCHER think of ourselves as Group are certified according to DIN EN ISO 9000.

partners to our customers, we attach great importance
LR L e R T =i o R St P [ T L T B A ]
cooperation with them. This is why the Helmut Fischer
Group maintains its worldwide presence through own

companies and qualified distribution partners; there is ' — =
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Service
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as important to FISCHER as technically advanced and !
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how FISCHER guarantees the reliability and precision |

of its products. Worldwide. .
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Application Laboratories
Mlovw oo noe cancie g com o o ee aie gy

qualified application advice. FISCHER addresses this

need through its strategically located Application Lab-

oraocis aoad e wosd [Serare, S e and,

China, USA, India, Japan and Singapore).
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Training and Seminars

Because we want you to derive maximum benefit from
our products, FISCHER's specialists are happy to share
e DO K ATIOReIOeD 5T KD el 1 seeritars and
QTG SEEE KIS OO T OO DS CTOJET e
optimal use of the instruments, to expert symposia on
special topics.
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FISCHER worldwide
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