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M cokpawaTtb 3aTpaTtbl. OAHUM
M3 HOBbIX HamnpaB/ieHUA B 3TOM
obnactu sBasieTCca  nNpuUMeHe-
HMe BbICOKOYACTOTHOrO BUXpe-
TOKOBOro KOHTpons. [lpubopsl,
OCHOBaHHble Ha JAHHOM MeToge
M3MepeHun, BbINyCcKaeT KOM-
naHma SURAGUS wu3 /[lpe3peHa
(Frepmanus), koTopas 6bi1a ocHo-
BaHa pAJss KOMMepuuanusaumu
paspabotok WHcTMTYTa Kepa-
MUYECKUX TEXHOJIOTUI U cUCcTeM
obwecrea dpayHrodepa (Fraun-
hofer IKTS). B Poccum npu6opbi
SURAGUS npepcTtaBnsieT KOM-
naHua MWHATEX. Ha BbicTaBke
SEMICON Europa 2017 Ha BOMpOCbl HalIero XypHasa oTBeTuN ynpaeaswowmuin gupektop SURAGUS
Mapkyc KnsiH.

Control of electrical, geometric and optical characteristics of functional thin films on glass,
foil and semiconductor wafers allows to optimize the processes of their deposition, to improve
the quality of coatings and to reduce costs. One of the new areas is the use of high-frequency
eddy current control. Instruments based on this measurement method are manufactured by
SURAGUS from Dresden (Germany), which was founded to commercialize the development
of the Fraunhofer Institute for Ceramic Technologies and Systems (Fraunhofer IKTS). In
Russia, SURAGUS tools are represented by MINATEH. At SEMICON Europa 2017, the managing
director of SURAGUS Marcus Klein answered the questions of our journal.
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TocnioguH KsiHiH, B YeM IpeHMYIeCTBO BUXpe-
TOKOBOT'O KOHTPOJ/IS I10 CPABHEHHIO C SJPYTHMH
MeTOodaMH H3MepeHHH TOHKHX IJIeHOK?

BuXpeTOKOBBIM KOHTPO/Ib SBASETCS Hepa3pyllalo-
IIUM MeTOJOM, KOTOPBIH y’Ke LaBHO A0Ka3al CBOIO
3¢ PeKTUBHOCTb B aBUACTPOCHUH, KeJIe3HOLOPOXK-

HAHO MHOVCTPHA Tom 11 Ne3-4 (83) 2018

HOM TPaHCIIOpTe, IIPOU3BOACTBE TPYb U PyTHUX OTpa-
ciastx. Ero mpuMeHeHUe [715 KOHTPOJISI KauecTBa TOH-
KOITJICHOYHBIX IIOKPBITHUH I103BOJISIET 3HAUHUTEIbHO
COKPAaTUTb BpeMsI U [TOBBICUTh TOUHOCTb U3MEePeHUH.
Eciu npu TpagULIMOHHOM KOHTaKTHOM H3MepeHHUHU
IO YeThIpeM TOYKaM ob6pasel] Her36e>KHO [TOBpesKIa-



COMPETENT OPINION

eTCsl ¥ IPUXOAUT B HETOJHOCTD, TO 6eCKOHTAKTHBII
BHUXPETOKOBBIH METOJI He B/IMsIeT Ha XapaKTePUCTUKHU
KOHTpOnupyeMoro o6bekra. CyInecTBeHHBIM IIpeH-
MYIIeCTBOM I10 CPaBHEHHIO C TPAAULIMOHHBIMHU TeX-
HOJIOTHSIMH TaK>Ke SIBJISIeTCS BO3MOKHOCTb aBTOMa-
TU3UPOBATh U3MePEeHUS BILIOTH [0 BBIIIOJTHEHU S UX
MO BHSKHBIM MJIH HEIIOABKKHBIM CEHCOPOM B IIOTOU-
HOM pexXuMe. [IpHM yCTaHOBKe HM3MePHUTEeNbHBIX
CHCTEeM B TeXHOJIOTHYeCKOM 060pyI0BaHHUHU BEIOOPOU-
Has IIpoBepKa 3aMeHseTCs CIJIOMIHBIM KOHTPOIeM
Ka>K/I0H IIJIaCTHUHBI MU [eTalu, 4To obecreurBaer
MOBbIIIEHHe HaZe’>KHOCTH TeXHOJIOIHU4YeCcKOro Ipo-
Llecca M KauecTBa NPOAYKI UK. BUXPeTOKOBBIK MeTO,
MOsKeT IPUMEeHSIThCS 151 KOHTPOJISI pa3HOOOPa3HbIX
MIPOBOASIIIMX MaTepHUasoB — OT MeTaJIJIOB U CIIJIABOB
710 YIJIePOJHBIX BOJIOKOH.

KaKkoBbI OCHOBHBIE BO3MOKHOCTH IIPHOOPOB KOM-
naHuH SURAGUS [1/1s1 KOHTPOJISI TOHKHX IVIEHOK?

BHUXPeTOKOBBIK MeTOZ, II03BOJISIeT Ol pele/ISTh I0Bep-
XHOCTHOE COITPOTHB/IEHHE U TONIIUHY TOHKHX IIJIe-
HOK. IIOBepXHOCTHOE CONPOTHBIEHHE XapaKTe-
pH3yeT yaenbHYIO 3JIeKTPHUUYECKYIO IIPOBOIUMOCTD
IJIEHKH, BeJIMYMHA KOTOPOI 0cobeHHO BaskHA A1
37IeKTPOJOB M TOKOIIPOBOAAINUX CI0eB. KOHTPOJIb
IIOBEPXHOCTHOIO CONPOTHUB/ICHHS U TOJTLIHMHBI TOH-
KHX IJIEHOK C ITOMOIIbI0 HAIIUX IPHU6OpPOB I03BO-
N5ieT epexoJUTh Ha HCII0Ib30BaHUe borlee meneBbIX
MaTepuasioB, ONTHMH3UPOBATE Pa3Mephl IIOAJIO-
JKeK, IIOBBIIIATH [IPOU3BOAUTEIBPHOCTh U COKpalllaTh
3aTpaThl. [IOCKONIBKY BpeMs OJHOTO H3MepeHHUS
COCTaB/IseT HeCKOIBKO MHUJIIUCEKYH]I, €CTh BO3MOXK-
HOCTB OBICTPOrO ITOCTPOEHHU S KapT 31eKTPOIIPOBOJ-

Mr. Klein, what is the advan-
tage of eddy current control in
comparison with other methods
for measuring thin films?

Eddy current testing is a non-
destructive method, which has
long proved its effectiveness in
aircraft construction, railway
transport, pipe production and
other industries. Its use for qual-
ity control of thin films allows
to significantly reduce the time
and improve the accuracy of mea-
surements. If at the conventional
4-point-probe testing the sam-
ple is inevitably damaged and
becomes unusable, then the con-
tactless eddy current method
does not affect the characteris-
tics of the controlled object. An
important advantage over con-
ventional technologies is also
the ability to automate measure-
ments including inline testing
using a movable or fixed sensor.
In the case of installation of mea-
suring systems in process equip-
ment, the spot check is replaced
by a continuous control of each
wafer or part, which increases
the reliability of the process and
product quality. The eddy cur-
rent method can be used to con-
trol various conductive materials

from metals and alloys to carbon
fibers.

What are the main features of
SURAGUS' solutions for thin
film testing?

The eddy current method makes
it possible to determine the sheet
resistance and thickness of thin
films. The sheet resistance char-
acterizes the specific electric con-
ductivity of the film, the value
of which is especially important
for electrodes and conductive lay-
ers. Control of sheet resistance
and thickness of thin films with
the help of our devices allows to
switch to using cheaper mate-
rials, optimize the size of sub-
strates, increase productivity and
reduce costs. Since the time of
one measurement is several mil-
liseconds, it is possible to quickly
build electrical conductivity maps
that make it possible to evaluate
the uniformity of a thin film, to
reveal thickness deviations and
structural defects. Optionally, it
is possible to measure the optical
transparency of the surface, as
well as the electrical anisotropy.

What models of systems are
offered to customers?

We supply four series of sys-
tems: EddyCus TF portable 1010;
EddyCus TF lab for single point
measurements in modifications
for substrates up to 200x200 mm
and up to 400x400 mm in size;
EddyCus TF map SR for obtaining
conductivity maps in modifica-
tions for substrates up to 250x250
mm and up to 500x500 mm in
size; EddyCus TF inline for inline
control.

On the basis of standard
tools, special solutions can be
created optimized to solve the
problems that specific custom-
ers face.

In which areas are these sys-
tems used?

In total, we have sold more than
two thousand systems, quite a
large part of which falls on sys-
tems using the eddy current test-
ing method. They are in demand
in almost all areas where thin
films are used, including the
production of semiconductor
devices, LEDs, optical elements,
batteries, displays, 2D materials,
sensors, smart glasses, photovol-
taics etc.

Interview: Dmitry Gudilin
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HOCTH, KOTOPbIe Jal0T BO3MOXKHOCTb OLIeHUTh OJJHO-
POAHOCTh TOHKOM IJIEHKH, BBISIBUTb OTKJIOHEHM S
TOJIIIMHBI U CTPYKTYPHBIe fedekThl. ONIHOHAIBHO
BO3MOYKHO M3MepeHHe ONTHYeCKOH IPO3PauHOCTH
IOBEPXHOCTH, a TaKXKe aHHU3OTPOIHUU yAeIbHOIO
IIOBEPXHOCTHOTI'O COITPOTHB/IEHHU .

Kakue Mmomenu npubopoB mpeaaaraloTcs 3aKa3qyH-
Kam?

MBI IOCTaBJsieM YeThipe Cepuu mpubopoB: mop-
tatuBHBIE EddyCus TF portable 1010; nabopatop-
Heil EddyCus TF lab gns u3mepenun B omHOM
TOYKe B MOAUOGUKALUIX /IS IOATOXKEK pa3mMe-
poMm 110 200 x200 MM u o 400x400 mMm; EddyCus TF
map SR A/ MOCTPOEHHUS KapT 3JIeKTPOIIPOBOLHO-
CTH B MOAUOUKALULX IS MOAI0KEK PA3MEPOM
10 250x250 MM u o 500x 500 mm; EddyCus TF inline

[JI5 KOHTPOJIA B IIOTOYHOM pe>XHMe.

Ha 6a3e cepurHBIX IPU6OPOB MOI'YT CO34aBAThCS
CIelMasbHble PellleHHsl, ONTUMHU3HUPOBaAHHBIE A4
pelleHHs 3aJad, KOTOPble CTOSIT IIepesi KOHKPeT-
HBIMH 3aKa34YHKaMHU.

B KaKHX 06/1aCTSIX HCIIO/IB3YIOTCSI HPHOOPBI?

B obmiel CJI0OKHOCTH MBI IIPOJANHU yke bosee ABYX
ThICSSY NPUOOPOB, AOCTATOYHO OosibIIasi 4acTh
KOTOPBIX IPHUXOOHUTCS HA CHCTEeMBI, HCIIOJb-
3yIOL[Me MeTOJ BUXPETOKOBOIO KOHTpPois. OHHU
NPHUMEHSOTCS TPaKTHYeCKH BO BceX obnacTax, rae
BesleTcs paboTa C TOHKMMHU IIJIEHKAMHU, BKIOYas
IIPOU3BO/ICTBO I101yIIPOBOJHHUKOBBIX ITPUOOPOB, CBe-
TOLHOIO0B, OIITUYECKUX 3/IeMeHTOB, aKKyMYJISITOPOB,
AucIlieeB, 2D-MaTepHajoB, CEHCOPOB, YMHBIX CTe-
KoJI, OTOBOJILTAMKY U MHOI'He IpyTHe.

Humepabio: Imumpuil Tyduaun

OBbbACHEHbI MEXAHWU3MbI XXUBYYECTU BUPYCOB

CoTpyBHMKM  VIHCTUTYTA  (M3uKo-XuMudeckodt  6uonorvv (HUW OXB) umenn
A.H.benosepckoro MY umeru M.B.JToMoHOCOBA 1 VIHCTUTYTA MOSIMOMUENUTA U BUPY-
CHbIX 3HLedIMTOB M. M.M.YymakoBa MpoaHanM3MpoBIM CoCObbI NOAAEPXaHNS
XKV3HeCnocobHocTM PHK-conepkalLix BUPYCOB W MeXaH3MbI, KOTOpble M03BOASIOT
M U363BNATLCS OT HEXKENATENLHbIX MyTALMA.

[poaHan31poBaB MCIE0BaHNS, NOCBALLEHHbIE KOHCEPBATUBHOCTI W M3MEH-
Y1BOCTM FEHOMOB BIPYCOB, XpaHSILLVX CBOV FEHETUHECKVIA MaTepuan B BIAAE MOEKY
PHK, aBTOpbI COMOCTABIN paHee paspo3HeHHble GakTbl 1 chopmynuposann obiume
33KOHOMEPHOCTH, KOTOpble 0BLACHSIOT YCTORYMBOCTb FEHOMOB 11 OAHOBPEMEHHO WX
CMOCOBHOCTb BLICTPO U3MEHSTLCS 1 3aKPEM/ISTL MONE3HbIE MyTaLW.

Mpu Bocnpon3eoacTee PHK-BMPYCOB B WX reHOMax MosiBASETCS 60MbLoe Konu-
YeCTBO MyTaLi — OLIMBOK MPY KOMMPOBAHMM LIEMOUKI HyKeoTA0B. OBbsICHSETCA
370, NPEXAe BCero, HU3KOW TOYHOCTbIO PaboTbl BUPYCHLIX PHK-monvmepas — dep-
MEHTOB, CUHTE3VIPYIOLLWX [i04epHIe MO/IeKy/bl HA MaTpuLie reHoMHbIX PHK. 13-3a
HETOYHOCTM KOMWUPOBAHMS MOMYASLMN TakiX BIPYCOB TEHETMYECKN Ype3BblyalHo
HEO[HOPOAHbI.
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HexoTopble M3 BOHUKAIOWMX MyTaLMA MOMYT pe3ko 0CabnsTh XU3HeCnocob-
HOCTb BAPYCOB MW AaXe BbiTb CMEPTENLHO OMACHLIMM, OHAKO NONyASLMS 06bIYHO
COXPAHSIET OCHOBHbIE CBOVCTBA. 31eCh CPAbaTLIBAET eCTECTBEHHbIM OTOOP: HOCUTENN
BPEAHbIX MPY3HAKOB UMEHOT MEHbLLE LIAHCOB BLKMTD W MEPEnaTD 3TV NpU3HaK Npu
KONMpOBaHWH. YCTOM4MBOCTL reHOMOB TaKOBa, HTO MONYAALMM OCTAHOTCS MpaKTUye-
CKIN VAEHTUYHBIMM JJOKE y BIAPYCOB, KOTOPbIE BbIPALLMBAIACH B TeueHwe 30 /IeT B pas-
HbIX CTPaHaX.

CoCyLLIeCTBOBAHME BUPYCOB C PasHO06PA3HbIMM reHOMaMM1 NOMOTET MonysLyn
BbDKMTb, EC/IM YUI0BUS PE3KO MEHSIOTCA: MY TakOM M3MEHeHMM (Hampumep, Koraa
BbIPaDATLIBAETCA MMMYHUTET WM YEOBEK HAYMHAET NPUHUMATb MPOTUBOBMPYCHbIE
npenaparbl) BoOKMBYT BUPYCI, CYHalHO YXe VIMEIOLIME HyXHble CBOICTBA, Mony-
YeHHbIe B pe3y/bTaTe reHeTU4eckix owmboK. OHaKo Npy pacmpoCTPaHeHU BHYTPH
OpraHy3Ma v MeXZY OpraH13Mamy BIPYChl HACTO BCTPEHAIOTCS C PasHOO6Pa3HbIMM
6apbepamy, KOTopble YAAETCS NPEORONIETb eAVIHNLIAM U3 HUX. B HEKOTOPbIX Cyyasix
3T0 MOrYT ObITb MyTaHTbI C MOHWXXEHHOM XKV3HECMOCOBHOCTBIO. MapafoKCaNbHbIM
06pa30M WX XI3HECTIOCOBHOCTb MOXKET BOCCTAHAB/MBATLCS MIMEHHO B/1arofaps HeTo4~
HOCTV KOMVPOBAHWS, CO3AAIOLLEN, CPEAN MPOHMX, 1 B1AronpusTHbIE MyTaLWK.

Y BApyca ecTb fBa (Cnocoba AN BOCCTAHOBIIEHMS KV3HECTIOCOBHOCTH.
TepBbIA = “MIOYMHUTL MOBPEXXAEHHbIN JEMEHT, BTOPOA — U3MEHWTb APYToi QYHKLM-
OH/IbHDIN YHACTOK TaK, YT0BbI KOMMEHCMPOBATL HapyLLeHNe. B 0bonx cyyasix mbo
BOCCTaHaB/MBAIOTCS OCHOBHbIE H1ONOTMYeCKVe CBOWCTBA MCXOBHOW BUPYCHOW MOMY-
LMK, N160 BO3HMKAET HOBAS PA3HOBIAHOCTD BUPYCA.

“Takvm 06pa3oM, B OCHOBE "BbI3OPOBNIEHNS" BUPYCOB NIXUT HETOYHOCTb FeHe-
TUYECKOrO KOMMPOBAHKS, KOTOPasi, KPOME TOro, SBASETCS BaXHELWNM (akTopom,
MOMOTAIOLLVMM BMPYCaM MPUCTOCABNMBATLCS K HEONAronpusTHLIM YCIOBUSM CylLie-
CTBOBaHMSI, B TOM YiCTE 3ALLMTHBIM MEXaHV3MaM OpraHuM3Ma 11 NpOTMBOBHPYCHBIM
/ekapcTBam’, — 3aK/TK4IN OANH 113 aBTOPOB PaboTbl, 3aBezyiolLyin OTAENOM B3auMO-
JLeVcTBIS BUpYCOB C kneTkon HUW OXB Bagum Aron.
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