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present invention generally relates to a thin film
substrate pro- 15 cessed in a plurality of process or
processing steps, in order to, by this pro- cessed
treatment, allow a production of one or nore printed
circuit boards or cards. Athin filmsubstrate, in
this application, is intended to cover a substra- te
havi ng a thickness thinner than 500 tam 20 By the
expression printed circuit cards is primarily or in
first hand in- tended a single thin filmsubstrate,
processed in a way that is described here- inbel ow,
but nothing prevents from in a second hand, allow ng
an unification of a plurality of such processed thin
filmsubstrates to each other, in order to, in this
way, provide a multi-layer printed circuit card, where
alipe; oftthe ipvewtien: 25 card processed according to the
provi sions of or the advice given by the_inven- tion

Y .
advant afeBasN9dnh9r bR ApPFFEATf ar EheRt fHlR BrPshFRbRe
related in such a layer structure. The utilization of
a thin filmsubstrate enabl es all ow ng produci ng
flexi- ble printed circuit cards, where the

Ltg?ﬁ}ficg”:ye,gwtﬁ@qﬁ%pyoﬁhe choi ce of the 30 number

ayers and the choice of thickness of. the '
r espect i veThapeesenhinventiongenerallygekitepio adhinfim substrate pro-
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Cadsteliardmmep alRw ng’odddtiﬁhsdf RperFHrBorkNbinted MUt boards or
2004/ 098256 PCT/ SE2004/ 000606 Each one -of said

fe¢ardbbl e printed circuit cards manufactured in this

manner . i . Lt f Vi i
b ougr SingABRSTEKE SRUHE Bhbbeariing 4 FncdfiBboypr substra-
a@haﬁh?a&higkhé@é tl”ﬁlynefrcthalséc_elmn.t :j i caIt conne;:th i ons

al ong aced-away surraces, |1 n ordaer, Q, I'n 1S, ) .
enabl e BWE9 gXpigEsion Ritntem EirgHit Caydlseis @rimasit of in first Hand in-

U R PHATAOR) Lisosied PSSR Bt ner
ambeldwy | dut metling preverds froed inatseicond handy allowipgan unification
pcr>’rD g %fusfality of such processed thin film substrates to each other, in order to,
in this way, provide a multi-layer printed circuit card, where a printed circuit
wmpmw$awmm®wmﬂmmwmmsdmmeMWmmmnWﬂmem
tion advantageously may be applied farthest out or surface related in such a
layer structure.

The utilization of a thin film substrate enables allowing producing flexi-
ble printed circuit cards, where the flexibility decreases by the choice of the
number of layers and the choice of thickness of the respective layer.

As a simplifying step, measure or purpose, the subsequent description
will limit itself to a description of a single flexible printed circuit card formed on

a thin film substrate only.



steps, in order to, via said treatnent, enable the
provi sion of a one-layer prin- ted circuit card. 10

wEomh/ogs2sequent i al treatnment carried out in a PCTYSEL004/§00606

10

15

20

25

30
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entire or at east certain seleécted sur ace sect
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formati
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stnay advantageomslyshdsfrected, aocprdahg taknown eaetihreds anﬂ in a propo-

sai d nano-w res el l.at ent traversing nano- 25
tfo%(fﬁgquecgcq ﬂccé)rawg\?bﬂta% qv‘ﬂ $rder to, in this way,

f 81 @llowahe ¥ntre or af I@'aﬁﬁé&t’am %@I&téd §Gr|f§ee §ed’ﬂélﬁ§edf s@fd thin film
whlchtraversmg conpletely the thin fil msubstrate,

dsubsirage) asadullk materiplolo ke treatesk with a@ml@wte@mamcles such as

n a known way per se, with a material,
a@ﬂﬁegé@’ggi%‘?ﬂég with a material that has good or

sbmallgacal cheice of the ablogitg ohsaidtpartcies opiesn tiﬁﬁ/ hif &4idtsigface

f t f rsing or go 30 assi ng
t%?é%‘"@gié’ oAb SRS thatieh flnuBstrels, AP &be Stual rela-
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roug passi vias via a sur ace- ente
ctcr thei particley bmearnesafhosaa high pnetigh abltlyattatdeastesoane pbrncles

Wit 5 sREBieY il pasSnleteh bttt BoRE i i Substrate, in
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PCT/ SE2004/ 000606 Definitions: Latent nano-track

nand feiieg tracks, iegardastas atenidiana-aekse tranersing sald thm film

vvg ége material nodification that is caused by

acce era’t ed particles, prefer- 5 ably ions, :

penellowta trgamlrmttdﬂsaud hamo-svirestoraietscted! ménma\ibrbmtJMano-
terial, and thereb creatin ener al Iﬁ/{ verti cal

SHiafke @SR ML EY, Prgehie.da Ty, {dipteal and co-ordinated

nano-tracks, a number of which traversing completely the thin film substrate,

d; to allow a filling of at least selected real nano-tracks, in a known way per
se, with a material, as a suggestion with.a material that has good or semi-good
electrically conducting properties, for the formation of vias, traversing or going
(passing) through the thin film substrate, and

e; to allow an electrical interconnection of a plurality of said through-passing
vias via a surface-oriented electric circuitry by means of one or preferably two
material strings, applied to the faced-away surfaces of the thin film substrate,
having good or semi-good electrically conducting properties.



ugh or passing through the substrate, the materi al
structure of which nano-wi - res has changed to a
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rest of the material structure of the thin film
substrate and which changed material 10 structure has
éﬁf’ (?)’% to be susceptible to etching, such as
ch& €tc- hing, in the direction of the particle

or ion nawmtnm-tn’abksgin rfam-wtnes drelintendbd to tnditate the thin
Real nano traf S intended to Bdl cate that, via
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othepoaterish strocture of the thin filmsubstsateang wiish ohanged anaterial
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Background of the Invention 25 Methods and

apalegenent s of the above mentioned natures are previ-

ously k if: ' ; _

By vy P npRodrhd id hfertled o hdlalt ik A4 kAR bifhing, ama

utetial stracidire o t!mbmuveameahmen adnq»anacks loe sano-wiretshas been re-

penet r at enetrated thro an el e t- ricall

P Freneaan ek e g way, St GBRRIET S kel racks Ravaibeey deve-
e@pparent 30 and utili zed al ready during the

1960" s, because these were considered signi- ficant
wi t hi n Yénbomiceonia@oe intendsd tanindicate datiat Iemttoinel real nano-

ich reach t hrowah..t he . at nospher earth
e aa RPN by T HRHa 51 SR forRughiTiS 3 1t nano-
Maeks, Has BedrehiRPIVRIE Y rwﬁtet?ial aimcnn% bebfedht fddedesivaysurface
t he present i nvention. 3 \WD 2004/ 098256

PevIiErecyAne YuB dibm sbskats. mBenaieriab plRosankele,mak agdvaatage-
f
¢ SERR e f masRfaPRIRS BBl Irofus B! Qo fihd ety andior a

t heatedal-havimg a chosan |seb1|4gmd|cxmdu&‘ﬁ?ity1104- 232X or | SBN
91-554-5515-8, entitled "H gh Aspect Ratio
M crosystem Fabrication by lon Track Lithography" by 5

M rbhﬂmg IAg¥ntienenti oned. In said

pub |cat|on page 52 and in figure 49, it is

i || ust r Mathod®and mniangements of the above mentioned natures are previ-
ously known in a plurality of different embodiments.

By way of introduction, it may be mentioned that the understanding
about accelerated particles or ions, penetrating or penetrated through an elect-
rically insulating material, forming nano-tracks or nano-wires was apparent
and utilized already during the 1960's, because these were considered signi-
ficant within geology and cosmology, where cosmic particles, which reached
through the atmosphere of the earth, created permanent tracks in many insu-

lating material, a technology which also will be utilized in the present invention.



ductor coil, shaped as a solenoid, may be constructed
by neans of a nunber of vias or mcrovias connected
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ect romag AEPTC way
i néd oyeday b{gimtrodayh;on badsg ngnteh’toomghlmat@as cell (2),
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MBBRUOHEESmParewWRY %bbﬁédt% ofrinfled BRcuit6h écpﬁ'ln‘i’éd c1rcu1t card
parts of the surface, which formwall portions (2

20r pprivtedhpoand. si de said gas cell (2) or cavity (21)

oy ad  CAAEEARb! @RI ant R Sndl bR vetipNe bl where an ad-

f oantaigeous epphcdtiophcarebe Ekpsdted és sm\hﬁ%ﬂhdf disclegedlin an Interna-
el ectronmagneti ¢ waves. Said detector (3) consists of

ofienadPaispkPblitatiopalietted the Reblicationmurplker WQ-A1599/41592.
thermal pelenelsihet OF Fethdds 4% S'gﬁa& ddrisal- ¥socnated | detector are

non- conduct’i ng substra- tum havi a surface ar
sehbwpnandrdisclosedhi bi ti ng a t opographic structure, 4

WO 2004/,098256,, PCT/.SE2004/ Q00 ich areas are

coat o OTINEOPEF v medieha praVdef i Siaryto nable the pro-
canegs bng gaBisdhsol- aé(éﬂolatéa'd%tédtbﬁén@ﬂﬁeﬁ&é@f@eﬁ@élé'the detec-
| ayers belng appl i ed agai nst the topographic surface

stipo of @iets‘éromagm@lpelbam puch aeinfeared dight eaysdpassing darobgh a

oé?g g?i%ﬁ %g@?{oﬁ‘u‘nﬁﬂ@ lga%lgbf%‘f)b%g%ﬁgd to be able to contain

an amount of gas (G), intended for a measurement or an evaluatlon with the
surface or parts of the surface, which form wall portions (21C, 21D, 21E) in-
side said gas cell (2) or cavity (21), being coated with one or more different
metal layers (M1, M2), with the intention to enable the formation of a high re-
flective surface for said electromagnetic waves.

Said detector (3) consists of one or more light-receiving means, in the
form of thermal elements, formed on an electrically non-conducting substra-

tum, having a surface area or surface areas exhibiting a topographic structure,



5 nmed by neans of a cup-shaped, a first, part (2A) and
a part portion (2B), de- nom nated a second part, of a

waegearéam (B). The detector-associ ated t opogPEpPREI04/000606
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or der to, u3|ng one and the sanme netal materi
t Ableftormiasenira soltiton tmpabr mete dechnieal grokletrs naisad, initially

<31 ERkSrsa) MR I e e e fus e ingSbures that

agheuld dretaken \ablvl/@l as'hingcgbsdry Thplod @ﬂthé)‘n@éns that is or are re-
conducting or seni-conducti nlgl materials. [t should,
e

t Adired Jha suPpaf e dechnipal ps0 t'"@c?rhﬂ%l in iy pEHis.de @}evant

“Fﬁﬂ% c‘i’éaﬁ’éné %nﬁlﬁ‘@ oﬁif{e{ffe@@ﬁt t' 8 6t lﬁven?féﬁh as

metal materi a I ovi

li ght - dwmlettahlggdhelpnonasttmtocnoemdanatme as it hasbkeh aescribed
traf ich .5 WD 2004/ 098256 PCT/ SE2004/ Q00606

- AB3VE, 3t Sigu6 fretOren Bereei A% A FeainiGa) SreHIRAP HEbIS to real-

DREIhE SRGTiAARe! dT, fRSadVanighy addorfited WithtiHd/or the steps to be

Publ i cation mentioned by way i ntroducti on.
Ftakenewhile aitilizing eHbin mnb@i@é@te s a bulkcmaterial, andatreatment

i ?u'@'rb!a thih I?'T‘m substrate as mentioned by way of introduction, allowing to
create conditions in order to - according to the fundamental conditions known
in order to, using one and the same metal material, allow the formation a to-
roidal inductance on a thin film substrate - form an electric thermocouple,
having cold and hot joints and/or form an electric circuit arrangement, while
utilizing a plurality of conducting or semi-conducting materials.

It should, in that connection, be seen as a technical problem to, by
means of at least two different materials, such as metal materials, enable the

provision of a light-detecting unit constructed inside a thin film substrate, which
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on mcrovias oriented 5 through a thin film substrate,
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be able to serve as a hot joint and the faced-away
swibiscapplicabledn thatachnical field thabbasibeen deserbadinathednterna-
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mesuftvi as, allow ng to choose a material having
sem -con- ducting properties. In_that
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f r%re@tring eri%fs ificRided in a thermal element to be formed and supplied to
adjacent and co-ordinated microvias extending completely through the thin film
substrate.

There is also a technical problem in being able to realize the signifi-
cance of and the advantages associated with, for such a thermocouple, allow-
ing a first number of real nano-tracks formed in this manner to be filled with a
first material, having chosen electric or other properties, for the formation of a
first number of, here denominated, first vias or microvias and allowing a se-

cond number of nano-tracks formed in this manner to be filled with a second



cond- nunber of, here denoni nated, second vias or
m crovias, wherein the first material and the second
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aBfabflldhd™ SEOYAGEleciiEREfME88pPIE, for a second chosen frequency.

There is also a technical problem in being able to realize the signifi-
cance of and the advantages associated with allowing selected surface sec-
tions, a larger or smaller part of or the entire outer surface of the thin film sub-
strate, to be treated with heavy accelerated particles or ions, in order to, after

a treatment of nano-wires into real nano-tracks and into microvias, create con-
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to other electric circuits and/or circuit

adlitigng éorp it additign &S&I@Jbﬂﬁﬁwy kewjse:beipgiahde to create con-
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“8ifbns 04T bRt aiRfy, AFA4E0 18 e el Rib RN ARG cirouit

aadah@anedt&amm@eadmage@lswmytctbm;bmw\smn-aommmmompo-

ener y, allocated to the particles or ions, be chosen

hPgMSenough so that at | east a chosen part, such as

80 % oOfhb lsréafetchﬁicgﬁp ﬁi‘bb 18y r&éli”zbftggts}’gniﬁcance of

wi Il pass through sairdt | m“substrate an

t hpd mgfadmmtageaaesmmt@damm allowsingtekinetie apergyt alitgcated to the
W I es ch co:or [ocess

ARl IS gie hhrsen B &holiBh S halpigeare BbesT At such

dgasi0t%, anthedbarficles Mt SiflisFRAb5t ctefn ahwgasé throBigRlsafi thin
a technical problemto be able’to realize

sfilgmsubsizateansk theealy fore teayessinagad Q@emi@teéy eenetmtmg latent

et Qo] SordiBaBe e Rk Ee o o fom{ B BFfl pyiro-
pf/l@a@eﬁévm%ﬁa thoseheddriity andrg snesledted retsstﬁndéglalue
process the nmeaning thereof is tq treat_only

of a su f'%é‘ksf’ 3 feahnical prablemdads #blg te epalizs tBP |s¢gp|flcance of
TBhikthe %h@?ﬁ@geé'&@s&&a@d%‘th Qﬂé\ﬁﬁj\ﬁ S ?é‘aqr?]%n'be&é’ék%qo be for-
ernocoupl es and

m crovi as electric t
t medsandind coamdinated by feansof a memadammﬂdr eh evdskingapbeess,

co at ed, at ed, crovi as Eho form.an
C e PlOw oA eg SeRentingl niicess, Bhé Hisnriag iiespelirs dreat only
bgahg%'f%ﬁfé@e?% thE'REEnARd &Ge?‘td 85 'FFsQ'sech@éH 51% cB-ordi-

able to realize the sign - cance of
amm agiacent selsiest siicravias talfom/usagi ¢leetsic tbenmctcmples and, in

f ,ﬁ}es ?g%g{gq(bérg@ grlg( Sé{%&?\:r'ttlg r@o&h S Sc?)ﬂfipséegé:c?%? taﬁa é;of?r:ég}eﬁgd adjacent

ekglatdd, paibiaviattadonhiandeleswiteincaitryl of amotesr type tigdrinsaid electric
said first vias and 25 al | ow ng second sel ected real

nHRIMACRERIES. vi a a chosen process and a chosen
anot her rask| is'%s@%a tF?ﬁ%bé\%mE%ﬂ‘?Wﬁelﬂ bR belle)él&? fhe signifi-

sale pr ocess, a secon electrica
c cadoe bf agd itiee advaitages assteciated Vith allawing fsﬁc&ﬁlmbted real nano-

e T
agAPCA ﬂFsQ‘élé’&tﬁ&bl?' d&%%@nﬁé@&ﬁﬁ@rﬁr%%ﬂrﬁ XaRf first vias and

adjacent related first mcro-vias and a sel ected
plallewing s;eqqndaaqla@@dtrealmmma@@c yizda chpseropiagess @ndea chosen

F et 5estind Bt BB BN G e R ARp R R sbis BlccEah e ed

t Qvithng setoid elecratiy cbadestingf mateidl I order to form said second

vias.

There is a technical problem in being able to realize the significance of
and the advantages associated with allowing a selected plurality of adjacent
related first micro-vias and a selected plurality of adjacent related second
microvias to be electrically interconnected via an electric circuitry formed by an
electrically conducting material applied to one of the two surfaces of the thin
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rcuitr for anpother electric circuitry. There is a -
© e B3t VAL TERING SdPREG BICeess, FuMNFEe FHE Sams materia

a‘n&%%éé‘é%ﬁ‘b‘é @tfhzeanﬁati{i??l@gﬁ@rﬂu%ﬁgyw S angérege&{rfcrblrcwtry

'owing a plurality of first mcr
pl ur al i Thersf isseteshdical problérasn beingealde e realizelthg significance of

bG5S RATE e B a B oo i) B R R cfias ana
Sbﬁfr@lﬁ?%f s@tond hficroliaB tbiberelsstiishipinterébAnsdel | Iviwaﬁ electric
tenting, and where sajid material |ikew se can

UEGYitIg dormﬂ by arfaaterial appliedsiodbersesond p@auqfrﬂye tW@ surfaces of
i tgaff hﬁ)‘f%ﬁb&%eﬁ@é]ﬂﬁ%km:g' %n{l n| Ca%reecéél ?nepﬁl likewise

I's a t pr o
bean @e&hlhﬂe(ﬂ anddeimed, vidansslgctrit Ici:ramtry;:fbr @‘th@‘életttheal connec-

d t d th all d | atent
C PEDGHSAITE RIRVSIC ERBREOURRS ch I i L1 al |y consi st of
co-ordi paied W@Qtﬁﬁnﬁégﬂ%ﬁéﬁﬁﬁt%@niﬁ iétfﬁ&ﬁl'%ifh%l significan-

which are suscepti chem cal Ing fo
f oe mfiandithefadvanlageamssotinteckwithadowingssaid mtehlytraversmg nano-

153K oupigh B bl 4 RErGainaSdpare e o SRS Buik mate-

CHap wlmhr&&éﬁep‘ﬁsmorer@n%peqchmrg%ﬂﬂ{e fobrfafiéf BY F4 nano-
rGQUISIte electric circuitr for electric circuits and

c tnapba and subgequeitlydreated écpref@rmmg iareving sanchiat signdtaneously

ﬁ\b{ftﬁgpiﬁcgbﬁ? zm% Cﬁﬁ% %ﬂlﬁ?f E%C&D@'gﬁféégﬂh o;g‘f\cﬁ émcroa\‘nas in order

srtcgfbrfn thanequiite aksctrit kRcwaity doit elgesicairois ahddomgdhents out-
allowing said thin filmsubstrate to be se- 20 lected

f skla faepﬁlg@tflp @'rﬁﬁ'ﬁse?haélaf%\lﬁﬂtﬁ'@éi| fgnéhe elecicdhemeequnles
bet veen2Q Pe Rl qﬁ rbeﬁrg; abiB thhesi gns@riﬁ&émce of

t he adapta on o ess to a cho- sen
f andehe tad&aatagbstdmomate@wntlaallbhatg said thio fira substrateid be se-

e dtpa Fors n AR mEtergnant g bRy ol fisk s Bstween 200 and
f B3eqWRNWordektd, zhbluﬁs w%an&@%h@ aas faltieR df ifd BHickhess to a cho-

caV|ty and/ or eval ua- tion of e current gas
c seodengthifooeaciThee of the micreving |tl@@tl argrte Meencluded@‘l ¥ ag electric

A S, 0 AP A% HOEARER & g [l wavas paving 2

s ¢hsbenfrequenepnsitable fof adjasadas@tidreingileyaresvitypdid/opbvalua-
where an etching can be execut ed in al kaline and/or

oo ofithey cueenkdds poRAEWRNORUri ng the utilization of

o ¢ THRSE & ncafBrdin] ARG A9 8RR £ gnicance o

alzind the advahtagestdssosiated With allowirg sdid almld firhesubstrate to consist
@} %ﬁt%sgmsatlgsp% 3;:rlngrt r%%te\%atl \lvher% atnnh gtc%?r% c':é:naf)le %?(e&gteg In alkaline
and/or oxidizing wet environment, during the utilization of chemical agents for
the formation of open real nano-tracks.

Hence, it is a technical problem in being able to realize the significan-

ce of and the advantages associated with, in the application taught here, cre-
ating conditions so that the kinetic energy will be chosen to be between 200

and 7000 MeV per ion, however usually less than 2000 MeV per ion.
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2004/ 098256 PCT/ SE2004/ 000606 There is al so

t echni cAleisrisAlsaitechiical prabler indeiag pplasto ﬂﬁ?@"%ﬁ‘- e signifi-

CARGE 3985 .

to pr ogtlf (ﬁd"' ?aﬁt %@\fﬁﬂ%@éﬁw res '@%@ {haél%Y ﬂgtt@gﬂ% '&%Q% ghano-

owireSinsgider"plastid oy meansaof dCoulonlal exptdmonmhndlor V|a a thermal
ansient. 5 Hence, it is a technical problemin being

albPBS'EBYreal i ze the significan- ce of and the

- advant BgAge 36 k08 tethpitalbrdbléh! |ﬁ\Me"}€g hbe tbrrééﬁzgfh% Snifican-

traverS|ng Iatent nano-w res or | atent nano-t
i ee of apd the aflvantagea esaeciatad with ellowing the rt@at@enhef fraversing

SR PH RS BF Fért iesfiess T kfier peth e fiholrapts re

(Y&idIngcihet tAimfilnos stsstraité 00. bel O ddted tbyllﬁlhﬂlnb@@cﬁdlﬁﬁt hypochlonte
problemln bei ng able to realize the significance of

afNe@HE mrmgswmx"a@ ORI taeniaining; selutian: n
formed fgale %rzf'té%h cggplgy%?é}p in ﬂ@ﬁtgt #6’\8 kS réétﬁ%ietpls sjgnificance of

pre-processed, suc or a we
t bad 'rthtm advamtagek assmcflateelsmtti élld”\lmg&niohtfbnnea In@alrtrai@esthg open
i nven ates to and co ocessed th
¢ PHR0Lia0Ks 1608 AR a0THSEH o SUFHRS BY STl loE kS HigyeH the inner
fﬁb&k%ﬁé&é@e and is, in that connection, based on

e known techni que taught by way of introducti on,
whi ch has been exenplified by way of introduction and
iz.ht gge%(pr.earrbl e of the 20 appended claim1. In order
t SPESYUBTM; 6 sol ve one or nore of the above- menti oned

t ech- nirpalpreseitliprentiohlteladbés fand bBNﬁ)ﬁbéQ Bf la'brocessed thin
particul ar teaches that the techniqu known in thi

nﬁtﬁrm ehbsiraiglandse maihed &rareducing svely élmntﬂtm satbsﬁgta)amda is, in

|
e SB0ne 00 bl ool AT Chy 08 o fy B Fycton
t Whmh‘ Indzsrbeellbﬁkemphfle@bym dfantrotitietionaarfd insthe preambes of the

real . nano- tracks should be filled with a first
nﬁPB?n%fF cRiVilng chosen electric prop- erties, for the

formati ﬁt‘o:‘?fer?o be'able [H806GE oﬂ% or'tibie &ﬁﬂ@ Rk enq?nt;oenée]d tech-

first vias or m crovi as, t hat a seco nmber o
naival prolikrss stheurdsent inventian iwipsticulasieaches thetdhé féchnique

havi ng.chasen el ectri roperties r the fornati
R B3 Berist b RS SHBPEER e it o Sbghother things,
Veasblerthgifeimeaticitofdise bhdoré BRsctrid ﬂ@tm&@b@;tléglor 2nettid8ircuit
second material of said first and second vias are
cBgaegements to a thin film substrate, by the fact that a first a number of real
nano-tracks should be filled with a first material, having chosen electric prop-
erties, for the formation of a first humber of, here denominated, first vias or
microvias, that a second number of real nano-tracks should be filled with a
second material, having chosen electric properties, for the formation of a
second number of, here denominated, second vias or microvias and that the
first material and the second material of said first and second vias are chosen
having mutually different electric properties.
Furthermore, it is taught and suggested that a material surface-applied

to the thin film substrate, coated on both sides of the thin film substrate, should
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havi ng nutually different electric properties.
Furthernore, it is taught and suggested that a

woradoa9gse surf ace-applied to the thin fil m subSTI/BEL004/000606

coated on both sides of the thin film substrate,

beglistgibutesl awsl/pnadapied 1esvip@riogred wicudvs aliowtke electrical
ﬁftéh@@% Ffidh Bf]ﬁ{s?(na]@dgﬁ)&?agea Qaid i %ﬁﬁéﬁﬂltﬁ '3[388}15 Uias, allo-

el ectrica rconnec rst
aterr ediddesond nfatesl, ﬂ’atdamaelallomibb asmadmdal\ha&mg @Ibb'mcally
cated said second %@ge” al , th| rd v J-b s' al I ocat ed a
FRDEHEHNT prseRhCRIAGting PipPSTtics s i like-

sem - conduakioRdit ﬁ’sr fé‘ﬂﬁm hR sﬁﬁgeé’@@ thékﬁ fi rsrt vi lnclude\</jI in a seri-

addition, It 15§ stiggest e at a rirst
|e$cxiom\edtmnn aadsaehast viesndudadem acerieadoanéctian sheuld be able to
ncl ude connect,i

5 e ardinntBa T AR R oF) Horhels B teatDId Rutfiek dpafies etect

3edl esnstdioRafirfRMent! | cal connection arrangement. As
proposed enbodi nents, falling wthin the scope of the

basi ¢ iAscproppsed embgslipeatsefalingwithin e, scopeiaf the bghic idea of

90 gk L 0Bt BB SR AR A B BRI i

FUDsate®f £ therimgoapleysHough bélad@bted%tcsb@ hﬁiludeﬁ:b@s ¥AE Dr more
in a detector adapted for spectral ana-

Ff(ﬁque@pw@wflqetﬂvesslgrmh @@ﬁewﬁtm 2 Jeipglor agapte@ffoa spegEal ana-
qﬂéére outer surface 15 of the thin film substrate

oul d be treated with heavy accel erated particl es,
wher e thetHermete,dt isrtaughyt thht adargegarbof drethpanttire betercsurface

e TadirgsORsrale Suld he EPtad MY Fheslsgatcetieariles

t\ﬁh% ’th@@@f"ﬁe’cfi’:“erﬁé’i‘@ﬁI ah&té’[ea itd meSHQﬁHe%t& iohd! %hbﬁlﬂ'ﬁé &hosen so

it I's taught that real nano-tracks should be able to

Hbat at leaQtBWdObW\emh@eefwl&\ fwllsertaipty will pass thgoughi the thick-

that ed tracks, via a chosen process,
QB %uBgt?é}lgrled with a first el ectrically

CondUCtFmerﬁ‘ﬁirérlt R taught that aFal hanbaraokkishduld/b@able to be for-
whil e second sel ected real nano- tracks, via a chosen

gned &ygneans af @ mrskilg er teptipg and thatisqleetedseakbpangrtracks, via
&) Sﬁ&%érf;? dclésg,gﬁ')]cﬁﬁ’d‘ BL Ik [PHE Hlé'éi Wlthrb firsd %feciﬁbd‘l@rc@nductmg
secon as. us, accor dr ng

nvention,
i mateaiaHih ardert todfoprh dirst| viias; wﬁllefsercwnd\seésctedmelalmano-tracks via

I I't f ld. b le to b .
D Ehoser BictesS e hraie i b SIS it s&fortfelestricaly gon-
ucti ms‘eérifa! ¥in 3RgkraBRbIe deton@ORisOf the two surfaces
0 the thin filmsubstrate via masklgig or tenting

Furt herﬂm&a accerding taihghnventipns iigs éaugid thaia phurahty of first vias
pr!.\rl\Jci gl I&r%h&foffs'ercahd\(/'iaas sl?&ﬁid be able to be electrically interconnected
by a material in the form of a circuitry and applied to one of the two surfaces of
the thin film substrate via masking or tenting.
Furthermore, it is taught and suggested that a plurality of first vias and
a plurality of second vias should be electrically interconnected by a material in
‘the form of a circuitry and applied to the second one of the two surfaces of the
thin film substrate via masking or tenting.
Furthermore, it is taught and suggested that latent traversing nano-
tracks, which consist of initially co-ordinated nano-wires, in the form of vertical
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30 a plurality of second vias should be electrically
i nterconnected by a material in the formof a

wa@res9$25¢/) and applied to the second one of thBCT/8E2004/000606

surfaces of the thin filmsubstrate via masking or

:;w;lma oican snisetiepicanateript, which mﬁceahbﬂestgw@ml@@l atehing for
itﬁlle ﬁ]’hﬁtfoﬂ\’cﬁ 99\ ega%m&@F ‘éﬁerﬁ’&%&f‘ r%%ﬂﬁ% 10 -rtnr%o

Yy CO-o0fr W TIes,

verti c#urthermd, 2084405200 ﬁ@ﬁe@lﬂDﬁé‘t caRKBIm film éﬁl@strate
c material, which |s suscgptl bl e

f t
%ﬁ@ﬁr%gg gé@&{ﬁ%&éomcﬁ plagiie ”?%?H%'t(PQIY"Eﬁr ) 80 Q?ﬁ&n@ﬁ a thlckness
%%‘B'hrhéﬁ%o fd 56 Pﬁq ively real nano-tracks.

urt

ernore, It I's taught and suggested that sai d thin
fil m siuhsthesnere shneddaut;Meambﬂ;L@gesbbd thatnsaidothirs filne substrate

Bt cons AR brREE el ot AR 3R gt cah b oxe-

tduddd frehe atk*éhﬁe fahHIBr%)khﬁithtv&ét TRBhfehPBatAG tvd ulifzation of
aromatic polynmer material, where an etching Can be

ohemicalragenthiaaibe farmation ofmpesrorrpbinanartiagks and where the

RN BT bRGstt foe Bedibniagn 6T TEOIMEY B Ton,

Wepeadirittord BhisetepaticRi@rion apdsdisctbd nedtesanintthe Higin film
bet ween 200 and 7000 MeV per ion, depending on chosen

saibsiraiecary theopssdigned hidaess h%ﬁe@fl al inthe thin film
substr g puaRgo k@e’(h@%‘?\}eﬁ’fﬁ%ﬂ t%: 51?&3%5@&9 at selected nano-
Gggeq s {ha

Furt her nor e, € 1 nventl es an
szarmbeldatemnmvemm@sano—ttm:kershouida»epmoegseammotdeﬁdhsﬁonn

houl d b d f 15 real oo
TaAbDanarRBks R OV aBoL pebEprRLE AR A ravarsing the
%Hﬁ'\ ﬁlfrﬁ‘é’t%s‘ir‘art@ b? edrd & 4 ébc‘]ﬁhﬁﬂ%d&ﬂ&rlt@bmﬁﬁ%oa\‘no‘?or

sodi um hypochl ori t e-cont al ni ng and/ or pot assi u
qoqtaSGIUMMWQgtamjh@tsobmonFurt her nor e, is taught

nano- | P g sty °r£§€@£ees?%%ﬂ1§§§fm d 88Fdaver-

adilg6pkn nfaﬂb-tmckaqnwbélpa@p@éces@,@ar stidlRa¥ withr éth&Asl, for a
Advant ages The advantages that forenost can be

refiing o innerdrasKHi8EeSti ¢ of the present invention
and the special significative features provided
thereby are 25 that, in this way, conditions have been
cAdwamptages order to, by neans of a pro- cessed thin

[ ctr i C hernDcoup

films suc of an el

andor  Diedrntaget el Fargmos chn eckanrded e aiaaciatistio of the

%r%@éhﬂﬂv@ﬁtlowéﬁh Hy %édlél%?ﬁlﬂ?étlvé%atuﬁes bRASARE HEPLSY are

shoul d be able to be inclu In one or nmore circuit

dhatiig&is way, conditions have been created in order to, by means of a pro-
cessed thin film substrate, such as of an electric thermocouple and/or one or
more circuit arrangements, enable the creation of such conditions that such a
thermocouple should be able to be included in one or more circuit arrange-
ments, such as one or more signal receivers in a detector adapted for spectral
analysis.

In a thermocouple application, conditions have been created to allow a

number of hot joints to be exposed to light rays or waves having a frequency
that is chosen from a spectral analysis and with a number of cold joints

becoming located in the shadow of the light rays, and thereby there is offered
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detector adapted for spectral 30 analysis. In a

wo benjpes2sapl e application, conditions have beePCTysmt)aeoi)%%

10

15

20

to allow a _nunber of hot joints to be exposed t

| AgHPleRRssHilityL) églnsaakplﬁgo adpphihedargth aifias m'§r%4ﬁ:%@ﬁ|Uded
| EPREnSASLARle PR OMAd, & AR L siRe,an

r thesebyoonditiens bgv& beer created te eadbleﬂﬁewabmm&ﬂfmﬁmng
PCT/ SE2004/ DO00606 a .si npl e _.possi bi lit bei n abl e

{ Brapsrature seienge Augno M GPERBnicta pYierd idd Stlicdhe

t her nocpyph&mebreeebhdi tl@)ﬁ’s hB¢e bBER 'eRemsd %r 4 BSnltrJS‘lléH heat con-
filmsubstrate, and her eby conditions have been

cdeehcemmt@tr@nf@m #im a@b%ttatpt ai pdapletion ©f the-resistance value of the

ity il 2B 2 Eagafitelith bEFeclirbb ARH BaletBo between
bﬁ@ﬂ]Oﬂft@&hGCboicDImrﬁs wintheodthedureesitutitiged nilo@ivis@and it material
the thin filmsubstrate, an adaptation of

t BBd thiskressrRfdhe Anindimrsubsiate.espect i ve nicrovia, and
an adaptation of occurring heat conduction between
hot joints and cold joints viathe structure of

uti | i ze¥Vhatdorwmasd C&ﬁcbq Iegarietas gharagtryistigiof the peessmt inven-
t BSan rféd R RLRRGF % e?étgrlzu]rg y‘l{gﬁ cff‘fﬁggﬁﬁ%e e £ Rfaim, 1.

characteristi resen en-_tion
|s deflned in the characte[|z|ng clause of the
subsequent claim1. 15 Brief Description of the
Drawi ngs A previously known nethod, in order to allow
t BriefiRedoniptiombf the Drawings m substrate in a way

adapted to the ent on t eth r with resentl
o o Bdreis kN 3 oriErap i ng tiezgment of a thin
T &fhY PB&rél%ﬁﬁ%i wh Qd%fe@l tbftﬁe ARntiSh nfogbﬂ'}éf?%trpé‘ préédrtly pro-

now, for the sol e purpose of exenplifyrng t
epbodil mmhodimeof hahmgﬁhewmﬂctatwerfeatbms assamatedlvmt}dthe pre-

oeBhpuRDfon, b Bl 1 in SPI HufPRRE o Bt ifiing thasipiaciment

¥ iRdpfe@enPinQertcn, e deddibedimbm udsly f eferendk bleiry made to
t he sequences in order to, fromone and the sane

mie ACeRINBANYING dEAWiRE, WheEsiat i on of a tor oi dal

i nductor coil by using mcrovias oriented through a
thin filmmaterial, Figure 2 shows in a perspective

I IFigate &t i orshews & #nownmetbiod, fonprbeessing @ himfilm sulbsteate

The | nduct oriEHh 0 GPRAETdRs ‘5aa e ordef 1o rom one dh e

same metal material, allow a formation of a toroidal inductor

coil by using microvias oriented through a thin film material,

Figure 2 shows in a perspective illustration an inductor coil, made

according to the method in figure 1,
Figure 3 shows a number of vias in the inductor coil, with the associ-

ated surface-structured circuitry, however, with the bulk mate-

rial having been shown removed,
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ated surface-structured circuitry, however, with the
bul k mate- rial having been shown renoved, 13 WD
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perspective illustration an electric thernocouple, in
aFigureatice ihowsiina perspesiivendusisatian an elgotric thesmocouple, in

Pl e of cEofinee i iAo R o BbaB e Brrsante
that will bdnwditon, o be assigned to the hot joint of

the thernocouple and the cold joint of the
t hernocouple, in an application according to the

. Con F .
PGS0, SR, 3t B RO SHE ot empere-
the alteratitore differersqeathdt wgl be ablevolbengssigmed to the hot joint
i gure 7 sholdh tiaiaconblsreddihe seic ddiet PERfgRocouple, in
bet ween a chasgpplidalibhlsResif@to telifbéntidd, m subst rate

and points of tinme when a maxinmumtenperature
di fference occurs, Figure 8 shows a sequence, simlar

te.the one il lustrated in figqure of thod in a,
iU B)° oreab iR o dspehietabratin ofinBiedifire e difer-
material st reffdelamiiwan tile biteratibhl ddrre@paRdingttd voltage or
formation of a thernocouple or another circuit

arrangenent @9ctiemativeforeg (EMEAgiveniey thefthefraaeouieal
materials, Figure 9 shows a sequence, simlar to the
one illustrated in figure 8, of an alternative nethod

i Figure Br al i showss a graptesspresenting thedelaliog bictwdédn ahehgsen
an alternatiye for conbjni F the two first process
steps in fi g%lcgngs§ r m'mﬁnaasw%}taég@ngt@ants of ime when a

Descri ption ﬁsxiﬁﬁlrﬁﬁ&ﬂpgfaitﬁfe dHrbrefickib@uret erence to
figures 1 to 3, here, fn-tigure 1, a previously known
nethod is shown in order to, in a nunber of process

S S [ low,the treatnent .14 WD 2004/Q09825 .

P EH8te,B 0./ SN SBRUGTGH SR (65 BUE LTERes in figure 1, of
accordance W hiethé®ir @@Mbﬁl?!of%@éé&tﬁtépé RSordedto,&Fén a bulk
seen in the publication nmenfioned by wa

of
i nt roduct i onMatgiigh stractyreshas adhindiine spabledhstfownation of a
figure 1 in gedabcdble 8 BAbe! clrcuit arrangement by means of at

least two different metal materials,

Figure 9 shows a sequence, similar to the one illustrated in figure 8, of
an alternative method in a plurality of process steps, and

Figure 10  shows an alternative for combining the two first process steps

in figure 9 to a single process step.

Description of Related Prior Art
With a reference to figures 1 to 3, here, in figure 1, a previously known
method is shown in order to, in a number of process steps, allow the treatment
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ferent process steps, designated "a" to "f', allow the
treatnment of a thin filmb5 substrate 1 in order to, in

Wwa hiog/ogszge  enabl e the production of a printed BCT/BEA004/000606

card 2, in figure 2, having a plurality of mcrovias
o awtjnmfllnasulmtgﬁe, l@(ﬂmbedmcp with theutgichnical prereqtiisites that are

A h3hE pboRattioh FEhfori] Y ey it fuon, oy cnabl o

t he f orTrls, @preposdt eécmérfdeqsehbww i fi afé mmﬂemﬁto Within dif-
the formof a toroidal i nductor coi | For the

Jorans FEousssssinps, deigheteh. 2k by o’y alow o rEpiraeRcal ahin fim
IR | B bRfer.tb SnRA Way, Rrldb e rodIER PBEL Biiniefcirouit

€ prd | ca

rceeqd i2; imfigure@) rmavdgj aplwamyeﬂmcrdeﬁgﬁmng aalnh @r@ngeﬁ completely
n3| re cture, than t one here

g 8 ThihgIRSEsTong 1,20 ¢leeiibaly Gomianted phBcsfaway sur-

tfﬁb@s flb' H.SH Q)?Bératbemlth'isswb? €dhable tﬁ@%rmeﬁlan‘%ﬁ Gl Qﬁaﬁlﬁ%lrcu it

particles, in the formo ons
crangsmentoin the fnun‘@éatofo:ddnndwtoesonllzm or | atent
hano-tra

t hese i'd q{ﬁﬁe Rg‘gi?‘%r?% nﬁﬁ?ﬂ?m lfggl?ag%m%ﬂfécgp of {" ive microvias

36 sABIvAdAFigate/ 2 b@esignétea e'wh" wﬂvzc o "pats mnmwﬁeqorben&ﬁ applica-
sui tabl e for passing throug gol yi mi de-structured

pﬂ%ﬁ%‘""ﬂgrﬁ CQOSltI'ﬂ Sb@liﬁa@f nuraben andiacengidenablyemore dense
|§¥Jcltl.9rlér ﬁwa]n fe (H%ehéljtg é?lofv&rl m substrate 1 is covered by
a up

I TSt R n " copper layer 1' and a second,

a | owerin ﬂglmraﬂ 1aow peitiudteated thvat the gimtiee fhim filnh |su5§{réﬂe915 is trea-
hat the t [ and the bottom side 1" of

1 t he
RN Rereliimted BREIcES, e Todare! &e il a9 kel that connec-
CRIP & nUrRbEr ofjlrgarggﬂlréé” 198&hate§§n§ﬁ‘3 gkl 13%@1‘&"\?}2& by the

copper layer assi an openi n
nmnét[aﬁﬂoardfyhesmiensopper Iayer 12 is processed in

order t def, 12a next a desjired.. .
T Cr Vi ;,P’e ﬂg&@ I\&R? ﬁuvggz may a@y@tgge y be uotllllzed which
rmg)pmvéa&o |berLﬁthleUfbﬁﬁa§§iﬁg th:@ugh%& yikfidé Sttudfired Eﬁéstlc in
nano-tracks 1 e are forned Igure”1c also Intend

tiheifprmaof pdbis filmesubsirate/dl oci ty of said ions or par -

I
s ofiMiurd 5 et bt il 14 £ G R NER gt o UbBer,
Sllhcrhco)miel&aydrmahnd imesé@dmelt adoweE tkiyi cappectiasgeed "t o the
particl en so that at |east sone

Par 1 ol 96U 1 siretesahariettgp Sida 1 ansbbeduira sidey1” of the

QRSB ol bR BRI B AT 2 1 o

tdwed Withrtee uppentopparlayssrr1 2olpeing @ssigned anlopening H2aent
nano-t rl\ﬂglkespar%galarly, the copper layer 12 is processed in order to define
an opening 12a next to a desired microvia, say the via " V1" in figure 2.

The nano-wires 1d are processed in figure 1c¢ so that real nano-tracks
1e are formed.

Figure 1c also intends to illustrate that the velocity of said ions or par-
ticles "J", when they hit the surface section, and the mass of the particles mu-
tually are so adapted to such values that the kinetic energy associated to the
particles "J" will be chosen so that at least some particles with full certainty

will pass completely through said thin film substrate 1, in order to, in this way,
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letely traversing said thin filmsubstrate. Figure 1d
shows that said real nano-tracks le in a known way are

wo o004l0e82f6 | | ed with a nmetal material |f, havi nBCT/SE2004/000606

extrenely good electrically conducting 5 properties,
fajlow the %ﬁna’a@m ohasumberqfgiancenises ét ar datent oane-trasks comp-

ia "Vt urt re, figure 1 d shows that
ﬁl#ﬁ%}gﬁ%x&sﬁpﬁég ﬂ::"Q f@_@psol&%ir ‘inside the pores or the
real naFiguid #¢ kRows thatisdidesl RS- tradkd R BrPRESWN kgVere to
as _electrodeposition. 10 Since the pores or the real

e Bled with @ metal yeatrtak Hy bayRgwedrearly peod elscirerllycasiducting
1 H | t n A

RPpbllc, G IR GrRAERB A A St v

dM¥rnatively an adhesive tape is utilized. In figure

1c, al re-cl eani f the through-hole or real, _
nano- t f'ga‘tra%épr "]Oéevrﬁ%wﬁg%_e? WE Bt 0l ﬁg%?%n%uﬁ» deposited inside
?th@eﬁorég of fAY @éﬂfnan&\@ﬁcll(gge% t\th%t?gst"}'vti%Q PGEsd KifliP as

n figure 1l e, it s ustrated t e upper copper
| elgelrodepdsitiorbeen re- noved before the material via

the el egctrodeposition, reaches the .sape. first .

ol ectr Cnpe R PRt S nh TRRIE G IERRO IS axfencibiugh the entire
fipickinBes of BHRP®in fildy Sibstraté NetohRde thd lowWar layer32i ¥ could con-
etching liquid. 20 Then the el ectrodepositi’on foll ows.

eishofrahsuppast poitign; shernatively eovadhesiver lapetis otilizgskr

surfac . thyngfilms "cup, . is
f or med e,g #9%{ %fg Cﬁélggsﬁ &Fa%'é?@'ﬂét"g @i%g"%ﬁgji%gﬁ feeorl feoaén pago-tracks
i 1¢ nedyrisd effedtbd usingeetbinsRiinloider ¢o ghplwke wett theasal

' now can becone electrically interconnected by

[1] Vll
nealstrgtksne or two materials 25 applied to the
f d- ; i
aced- quayupdinbag ?sslllgétéz%tgﬁ thi tﬂﬁ dﬁp?g%ﬁﬁé%l{ I%ggr #has been re-

circuitryand havin ectrica
pmoped betxre the materidlfviakthorlectrodepositen eazhesthé Bbme.

e notA PR Andiaieoisfnds suaPleddoiRite 8< apypiactn i o
hodpiser IR or MNP LOGILNET Pelmifst oG fighRaul Si te

circuitry on the to&& de (and the bottom side) may
now belignihecalaciiodenasiiaspioows: et chi ng. Here,

figure Lol ; o dqu I 1 th onl I ve

Vi as be\lglrpg hitﬁéhé-gﬁ%faaﬁgld,w%a%wg E%ﬁ‘}@r‘?semﬁ PRY %/Ll 1a of
cibechint filmgsubistrate 1he'euplds ifgmadddnd e deposition Rstopped.
"L5", plied to the upper surface 1 a of the thin i
fFilm Sf}?;gpgea Taisq sgaﬁeslt@at one of said through-hole related vias "V1"

now can become electrically interconnected by means of one or two materials
applied to the faced-away surfaces of the thin film substrate as circuitry and
having electrically conducting properties.

Figure 1f allows to illustrate, in this respect, that a thin gold film 1g has
been evaporated against the upper surface 1a and that a copper film 1h has
been applied thereabove.

The requisite circuitry on the top side (and the bottom side) may now
be produced via isotopic wet etching.

Here, figure 2 illustrates an inductor coil, with only five vias being illus-
trated, having the requisite first conducting wires, here designated "L1", "L3"
and "L5", applied to the upper surface 1a of the thin film substrate, and con-
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1 b of the thin filmsub- strate, provide a series.
coaeiedtin ordesftos biemaans ofsecond gendudingvsires, rhefeaiesugnated

f].rdi“c"uf' %rndc‘(ﬁﬁl‘ -appligdts: thé lf%#érde%\ﬁay Quﬁéb@vé%q the %n film sub-

usttates t pearanc

aﬁlmlate}/ﬂrovﬁdtda \wietibs chanectiaruof the viass™v1", 2" @i"\U51entoGh induc-
side 1 a illustrating interconnected mcrovias in the
Cto-at figure 2 shows, in addition to a cir- cuitry

- OnyEhe f@?"é 8Mh ﬁnﬂ@tp%l MustPatesGhE ggﬁé%@c%c?fﬁs%iqgias "v2",

theto sid rovias throu
f TV3h :mdo’&l%"eand withl thaet Eircuitrg UC8', ﬁlg5'W>m the top gitle 1adlustrating

CiniicpaRe bl supfaa i BF wl el Bautsss sBans o aiition to a oir-

SB@itydLIheR 1y byBymadidé Abr oduct i on be enphasi zed t hat
in the subse- 15 quent description of a presently

pr opos e8ll eanductingviresvendhe e sidee! as iad inicroviasithirough the thin

o RS e ielick o o A bHf i B s et from

dbﬁé"aﬂﬂ&helsbn’feamemﬁiﬁat@ﬁaﬁen ternms and a par- ticular
termnology with the intention to thereby primarily

allow to make clear the fundanmental idea of the

I B‘é%@k gﬂﬁn%ﬂNégvnswgﬁ [ m% exp: gis:i gggngﬁgisgﬂ

her e shhshdulithehdysgay ofinttaduictiombe sphighasizenl tHat in the subse-

ti- and chpsen her it shaoul
L FUBRIRsiPlina of M EaR ORGSR enbocimEat, NATIHEaS the signifi
S BQ&U@fe%ﬁJHeE ta%%@énﬁ%é?ﬂwﬁﬁ ) fhtve'nhen laRd ?ﬂgbﬁ 'ié’@lucvdated | by figures

onprises all technical equivalents t operate
t Hdo ddnshaavn mdbstanmndbﬂ;drangsal’tdaaameem cmosedderrﬁs and a par-
n, thi.s i evenent af the sane, or
& S BicHitoSy wiR 38R uRehfiSn Y s Bl by B e clear
efﬁe?ﬁmd_aﬂﬂ@flﬁal idéd bf the inbentdmse to figure 4, .there i's
schemati cal | ?&shovvn the fundanental conditions and

requi r elisieyld Gowener,in daie ponpaciian be takendnia consideration that
\‘j’m !e?ﬁfé;sﬁfbﬂg'c‘f\%sgﬁ Pidkd @ﬁbulgjgﬁsrt gq Jeeeht aH ﬁhcﬁlt Zérg)‘?énlggg the terms uti-

e 1 nventi on gene avl ng

c tized ahé chbyem hem/ybmnt itsboait babndembmd that g@atheerm vhoden in
shown nore

i.table presently. proposed processes
o8 Brarek shaait b IRpERe g Schheh & “Reioniatu Cartises #lligehnica
f tequrvsﬁerfﬂs fat HertBtn @eéséﬂnae& dBsantialiP &Rl ¥ahB walE in order
| om ng descri ption.
to in this way, enable the achlevement of the same or substantially the same
intention and/or technical effect.

Thus, with a reference to figure 4, there is schematically shown the
fundamental conditions and requirements for the present invention and with
the significative peculiarities or features associated with the invention gene-
rally having been made concrete, by a now proposed embodiment, together
with suitable presently proposed processes, shown more closely in the fol-
lowing in the appended drawings by figures 4 to 10, and described more

closely in the following description.
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WD 2004/ 098256 PCT/ SE2004/ 000606 Thus, the present
invention is in principle based on the nethod that for

w@p@itioes2sé¢ echni cal field and application has bRPENSE2004/000606

taught in figures 1 to 3, and where a plurality of
adapt affhoastherpresenfunventiomisdn geinciple basedronithe method that for

S B B BN B s 110,

Wtdrew mgramy of ddaptatons hfd RGuiraddn bidartocho this tweheiaue,

in an application for gas netering is ada ted to
saeble the piovisioacafgme %mpr@ele@amw@tquﬁoafrangﬁéﬂ@n@swmch in the

&Yo%{w%; %l‘l(ﬁg %&Bﬁﬁqﬁ@a%sﬁ {Herrﬁ]tocﬂgﬂggﬁvp h m?r?%%plllcgtlgn for gas

Aoy ustrate ree
frhéteiflg ié daptetiito serveasea détettoML, havi ng good

el ectric properties, for the for f firs _
unber bR EONNEF G AR R RRNE TP B R g ek Trst number o
%@?Lﬁ\;\fﬁaﬁgcks\/@ here\iﬁ?l%’[ra‘fl‘&ﬂlI as YRe, shc‘S‘uchb'e ﬂl@!diﬁﬁﬁ% first mate-

principally has been shown in figure 1 e.
krtahM/le Mavmgegoqd/electrmpmpadms farrthe deygeation offtmfirsh number of,

eco nunb real nang-t.racks, "o . "
Hers cepBibita. et BEouRSuARtERSER Nl N angunist in ac-
Q%tr@ém% wﬁsﬁwHé@bhﬁ@rp@Wﬂa@|b%@hfsjh©\nmlﬁﬁ@fu?é qs, for the
formati on of a second 15 nunber of, here denoni nat ed,

second Hawevsyi te, inyerlighigeshes vzeuggem@ataawaecor\%oumber of

IR A IAERS 1 HerBuSedfied 88 iR SROUATERMA ity ¥ \¥cond
trhéte‘h@nmzt havinghdod éiecfricrp&bpantles fov e formauidn"ofansecond
"\/50" shoul d be cover ed nasked ang that the second

rrwn errﬁnbeﬁ%m@ﬁ&ﬂ &esen@ﬁwe@él@% psigpaiad "0y hd0" and

assoc’i a@%‘%gﬁ&t}@@ arbéoerrfgérzg {Fﬁ%ﬁ‘fé’y@&gﬁmm gﬂﬁ}‘t%ﬁ!@%alw has

deesany fialnghit inrfigurg deg ko®ever amthel Oonditich et the firdtividse"v10”,
[ det ai | t.he f ol i L O

IRADF aRA BB Showd e ¢ oared Bod TEatied S ikt 68 seapnereal

tﬁ)aﬁdﬂﬁa&{seér&fmd belBi@oLEa %r asceab b’*} thB®cEBRQ Wéténémz

is that the first material ML and 't he sec-
mat er i alhevmediodand process ders gmew@r@by a@ gmﬁ@lcu)sely

OSSP 568 Ut MY 8o R A ol iy el RIoRBd more

ca-datsi mhgdolwwmgpar ated el ectri c ther nocoupl es,
whi ch give an el ectromalhl ve force

t enper dolimpattancefenthe Hesiried %Oé'me&)a%&ﬁgdi% itethe present
ﬁgg%ltlod Y%y th%ﬂ'non r@éﬁ U?)"Lls“l?\‘éf Wrsf H%térﬂé/i?\m 'aﬂﬂ thé sec-
I'n I f

based on the understa erent netal s have
dorid meéerualén% of saiddirst dmad aad:orpir microvine shohkhbe bbgsen with mut-

B L D AR AR ot B gy more
Oéb ofdlﬁé‘?ebr&%pgiﬁléﬂ igledttis thethlodoupkes; Whfch give an electromotive
force (EMF) at a temperature difference between hot (10a) and cold (10b)
joints. |
In that connection, the invention is based on the understanding that
different metals have different electrical-thermal properties when they are uni-
ted end against end with each other under a temperature difference.
Thus, the invention is based on, from known experiments, allowing the.
determination of desired thermoelectric properties between desired materials.
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material surface-applied 1 Ga and 10b to the thin film
subst r athe elgctrically sanducting matgrigd sudace-applied A Oaiand 10b to

OB fbsyete, 1P, G0 P M o R Ty sfiSle 10,
Ldi@tnb&técb&hd/bffadéﬁl@tinn oader t@t By exsaieCof abforfied élesiric circuitry
nm craqvi as and "V50", allocated the

fh L %Lé% %J!ovmhe %\lﬁpwcgéméomvtm %fsﬂrswrowasww
aRgs o Vil "V\E}?l' 'eﬂl%%taréﬁ dfh%%léﬁ%%@lﬂ’ﬁrvhﬂ‘l sé?ondamfidréﬁgs "/20",

nm crovi a n a series’connectlion
[ "As10" mndr'y S0V, allotytsl' thersdcoddanateriabhM2. seri es

C hor ot Bt By i ] EDBSEA 8 g1 S8 HonPeE o B G fast micro-
134 mong" ﬂa@?ddeBQn Natd 88Yies EbrtHECBOR, ardlido-BldiRatcddB 8t an elec-

illustrate solely a short section of the inductance
atricdéhermnocasiple 406 lconnectedtin saries viaeonslestions 401 and 102.

Tl 2o AR RS o

gtheah@lictaned altePhative |y r=Psh e séétibredfihe kasdtec Bfermocouple 100
connected in series wth each other in order to form

aaesesdingde i preseot inventipp @ndgt gheuld kesindessioodihat consid-
SR B53 BB SRl s AR SPESBRLYS cofhiytahseries
awitl edah otheri ih lordergorferm4a thb.iahbcmgole rM@gents from

al | ow tho connecgﬁj n para.%(e lurality of such
i ndi vi Qﬁaﬁ INGhRISYSBELIEPEs OR tredim magenalds forping a plu-
gﬁé‘ﬁgﬁéﬂﬁ&ﬁﬁﬁél ¥H§rﬁ1d‘cbhﬂie§%hé@fe% inQef dlﬁgﬁ gbte%r,fd'ggﬂé Sith figure

ectric ernncouple 100 is a
ifcl uded as a signal receiver in a detector adapt ed

for anal r on i.lledJn the t

" SPabliie BENY fomlvind T 80The in pifbitsf aialty of such
eingdlidual tﬁé‘rﬁfd&%glé@' FOOLEShHEedmh saeat ed on a thin
filmsubstrate 1 25 such as at the reference

desi gnal h®Rromsgsed g fﬂmeﬁubﬁﬂateeb@ shownem éeure 4 of parelectric
@%M?k?ﬁpl%(ﬁ%qg %gil;\B d fgf%e %I g;n%n r%&]ﬁv@rqﬂ o §&ector

t adapted Jopspestrbdanalydis100' respect [ veI Y, rray be wused

R CLEMETRNE, TR IR -

| SPHERSTc SRR 1091y L RABAEYS S i e 10,

beiictyas apihle r@éeremca designation10at @indrihal thessbyt tvaelectric ther-

e'm%%toﬂgfés 10Y)an\nuaei 5@%5')'1 %te'pr} secr'ltcra Lcj)'ntonoe]c afRd Lﬁ1e sameytﬁln film sub-
strate 10 and where said thermocouples 100 and 100', respectively, may be
used for different rays or waves during a spectral analysis, where a thermo-
couple 100 may be used for the proper measurement and a thermocouple 100’
may be used as reference measurement, with both signals being supplied, via
said connection wires, to an electronic value-calculating circuit of a known type
per se.

Within the scope of the present invention falls, according to figure 4,

that selected parts or, as a bulk material, the outer surface 10a of the entire
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entire 19 WO 2004/ 098256 PCT/ SE2004/ 000606 thjin f|"I m.
st filnasubsitateiSLsho e berttaated Wil ieavyArpeleraiaddpas €™, in

'f BRJ%rt |n tllng wév AL atb Bonldfti otng'fﬁr H‘@tyonlf hﬁﬁ‘ilﬁ% ¢8RI MfPSvias
or no as r

I Zi ng Cer AN m orov
dfdrfdaffe&eht nmetaﬂ‘s Sintérooremecied astamblastrlarihmmoupbe but likewise

h l e i k b h f. ..
CBREPTIGE Faatiamhat eodimetor S tarbtan SLpBetiar eledtic circuitry
Chh§HrEhY aRafgemeht, Cdfltﬁe ﬁfé\ﬁéwffkﬁéwn ®brmh, NAsIAEaKE MR film sub-

known form inside'the thin filmsub- strate.
Astratedi ng to the present invention and the appl ication -

t her eof ta [ t hat eti

enor oy AFFUEaE 5 TrrkentiBy BRULA ] tieRip Bl G ohEravant
c hefe it is PedUindd Miat HeaRihelio cherjy dllveatt to tth;fartM:léQ or ions,
full certainty will 10 pass throug t he chosen

t ﬁh@wﬁlé@cme@aﬁmmah ahleﬁst 0 S ok thesparticles with Br"o@rtetnaiy will
t
Popb Qa0 Boal FrdheS o SR R SRR R P o,

sthiswag{ be aﬁllmtneemiﬂﬁ'elthatemwmrdiaaiedaad:rmnas become faultless
possi bi li t| es E srewbes connection of a plurality
ofcoRnestad throughd ﬁ@ glpiey equal or different

mat er | alSﬁwceathE_‘?ﬁ\FéHtWﬁ rb%!%eﬁ iHllFi efgf a%¢Fids@onnection of

series connection o m crovi as
viagplaxalityedf sicréd\ias-hasling Emutmllyoaqual Pr ﬂlﬁeremtenataﬂaisuaaeertamty

R TEr et S 2 ariias Ponnpifhilniaiong s TeRied Pivees via
| RyRREd Qfﬁac%ateqbtéa@;rcnmorot fHRCHferalibs com lé‘t@hﬁpé&u‘?@ up or

fornmed bK nmeans of a masking or tenting process
r glomint todhe shrfgces and giiegrplactic opntactpi eces of

embr oi d?‘lé) e%%cgﬂgm %lg“;tﬂ rté% %F%sge{n? ThehliBh eshil ??»??nf}gaﬁnc}éﬂé&s will be

substra occasl oh,

Nigieeto lod fcgmk?adtwmfaaelofb@anaskuhg @;r kﬂtmg proaﬁssh (thherresult of this
process an masKi ecom ng | W t a |1 r
eligeempatgd \ylt%@ r?@“*h‘é‘td&"eélor\ P SHrAEs afen releted to said thin

f isﬁﬁgtré‘?ez EHM Wifh, of tﬁﬁ?@&@as"&ﬂf‘%\eﬁrspé Sgﬁ{tféitcﬁ@ef d real nano-

nano-tra via a chosen pradcess I Ny,
shaeks, id scchosehipgrbeess antby e;mashmg rbe@osmm@ﬁtued wnth a first

S el honEENS AR P Bde Birown Rt bafayide L.

sai d se@ogstbondasuriBENr éé!eé’tédlrééllh%d-ﬂﬁaé]{sd §fa & @hosen process
present desired pro- perties when they

i rangkiyomaskingdskeuld pls be filed hqv@we@cw@p; aese@ﬁaﬂ@ecﬁacz@lly
C'cro?\HhEtlr?d ﬁ]%?&%??ﬂtorder to form second microvias and with said first vias

and with said second vias being co-ordinated in order to present desired pro-
perties when they are interconnected as an electric thermocouple and/or to a
circuit arrangement.

Thus, the present invention also teaches that a plurality of first micro-
vias and a plurality of second microvias should be electrically interconnected
by an electrically conducting material applied to one of the two surfaces of the
thin film substrate via masking or tenting, for the formation of distinct conduc-

ting wires and circuitries.
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30 Thus, the present invention also teaches that a
plurality of first mcro- vias and a plurality of

w@emangB26é crovi as shoul d be el ectrically interPONSEWIH0606
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by an el ectri cal Ii_ conducting nmaterial agg\lii ed to one ]
of the kuihesmioraciels igugbhthat amlvrafity of fisopicravias ang a plurality

CoheRd kSR Syl e B R AN ROy Rog S blsstigaly
ROHABERNG Atdiofsitppliedribliee secend one iof tHeatvghsutfaeds &f the thin
ot i ol S a5 bl i
alviés bt eiddittiesconducting material applied to the

second one of the two surfaces of the thin film

subst r dlethingsprexsrisnionmt simuitaneguslyovith the foomation of said con-

dj j . CO i .. 5 wires or circuitries, Nothi.n
o B e hitiasa atdo Ry i trbelie e Blayiies Wi bther
siiglovias insides tHehimfilne substeate incerder teallovdtis®inclusion of said
providing transverse circuitries via other mcrovias

i Yias a8 dirguitiy[in ethen elecliis sircHit @rrangeemds. to al | ow t he

et e it Y0, BHH Yo B0 BABRAIA oo
| sigeed adhieknésobelvedm200 and@0qim ApreferdbisbetviegnetPBand 50

t hi ckness between 200 and 30 pm preferably between
L0 Ko (0. e MV B ki o PrseRf Sn glgEtid tharpagopsle of a

. 1 " r
AP ALEL G A S ECAYBh Sl 1 Whosav
t Widdenakde te be-chasaénibetabér 100 dnd Thpsen bet ween 100

and 75 gm 15 More parti.cularl aid thin film

Ubst r A0Te PRy I h S0t i fulsERie 1b sl pysiatiof an aroma-
s B6lyAter nYAtbHaR Wil SNERAIMEDEIEg TRl inaBIkalikébhBfr oxidizing
and/ or oxi di zi n%_ wet environnent, while utilizing
cweherdronmegiit while utitiziag chemigal @gents fopéie faralation of open real
nano- S. Mre particularly, it is indicated that
tﬁéew%{r%gﬁ('c energy should be cho- 20 sen to be between

200 andvidt®patieMaplyy itiomdicstted thdt tige kinesic wWnehgyasiid\id ®@ cho-
cert‘gllsnt\é, her e S‘Et 8?7039 | east 80 % should be able

t $Prpiske PRMRRIHZ0%andiGOP-Ma¥ per ign. whererihe iong with a chosen
S hit ' ' rsfi [ ;
RTRARS] Rork ot 1 BEQBOYS, Bhol b  BEIE it Mhuh the thick-

"1Gess ofitbe thindllmssubstraémdfor subsequent ther nal
transi eqt.

25 which is shown npre .closel n
deacri DORIAATBBEeE 40, GholHE D SuEi P rhstafe fenay be for-
PRl iSAhie8As offBC SuisAiE Ex@bdicHsearid/bF SWsSeRjudBt thermal transient,
nano-w res or nano-tracks 1ld are proc-
which is shown more closely and described on page 18 in the previously men-
tioned publication.

Said selected latent traversing nano-wires or nano-tracks 1d are proc-
essed, such as in a known way, in order to form real nano-tracks traversing
the thin film substrate 10 and where, for this treatment, a sodium hypochlorite-
containing or potassium oxide-containing solution can be utilized.

Furthermore, it is taught that said real traversing open nano-tracks 1e
should be able to be pre-processed, such as with ethanol, for a wetting of in-

ner track surfaces.
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essed, such as in a known way, in order to formreal
nano-tracks traversing the thin filmsubstrate 10 and
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containin (grot assi um oxi de- cont ai ni ng sol uti on can

be uti B referencadp HeLEe S therg 'St'li'e@mtetﬂ [Refenpgrature-dime-
ér%)bﬁfféf fégnsﬁkggfhraé‘%ﬂoéétéﬁ e hS ]Oﬁ“? %‘ng tgﬁ’ug%?ét‘t%{éé)alk&?cfated the

e- proces uch as wth et ano
[ a:old umntsta’taﬂdheunbeleemc auplitg mommﬁﬁﬁ@ detector in spectral
PCT/|SE200 00606 _W.th refer éo fl%l,j _?,, , E
i ANGYFIR PP eI S AN Beiien Iﬁ"ép?’ia JiilgRneg, dT” can e fegarded
t@é@éﬁ&‘id!ﬁg%naéﬂlé’ﬁs?tttﬁé’félhﬁn \‘adt@ﬂsms and tenperatures
al | ocat ed cold joints at an thernoel ectric
coupling proposed for a detector in spectral analysis

50 Ao RRAER KSHIBRL hETRS R At R EBpef Pusfdg 10a,
f B ties reqagndyhef thedight iméssis/ Batwfe@h hl'vbgiainsé@uﬁﬁa pulses
i nci dent agai nst the upper. surface 1

f §e dfuR HRYaES Otagient qﬁma@ﬁﬂ@r@. qfhe ésgwe@#ensm
g% IRE [étdlg‘(l’? "c?'%fstﬁé 'rrtnﬁe \H‘gﬁt‘?\l}’@%g & Eife‘l;{’h‘?qglrré)su%téate 10,

rac Istrcs o nt ensi
| endivdn cAldhlatéd thiekmassrtVvofahé maiomower Fansverbd¢o thg thid filnin
subst ate 1 e) the calculated thickness "t" of the

té’\t@r sverse to the thin film substrate 10, f)
t e ﬁé th AR RErdVisd, Mirithe c%t*a'ﬂcéhs' ' (figure 3)

d| stance " constituting the di st
bet \meatlumng madns*tarme ketweenihe wias ' landd " arvh]le théSlistance

I, t di st V2"
ana "3 TaS0h kS Tnd ARG PG ReR e RER M At R
N ¥ Het fansfes obB@rth' tketwebﬁ thémicrollas@peie bk eidtatial
in the bulk material or the thin filmsubstrate 10, i

chb sbaser matedaldndbe bullks matariaher mﬁmn filn subsiratedd, t o
&S ‘é‘ﬂ%%é@hﬂﬁl 4O qt#oﬁ fH?ﬁ I’?é'mr s?{qfacg 2 Ob“t%rb?g@é&%iﬁm 103,

nec para orm ng respective

) c ty hambey df h@alﬁmb&mlﬁobmimectddaaqoavéllaam forheing the
nano-tracks. The enbodiment according to figure 4

| | | JEPReRtve MiSEOVidni f ests the uti- |ization of a
ﬁ‘é chcufﬁg&fl %l%es%%@é?d Féa‘?naﬁ@%bdk@e adapted to an

ectric thernncoup e. I's quite natural t hat an
|ncrease of the Iength ‘d" of the mcrovia "Vl 0" and
[ Qvi,as rese

F;?S; 23[ 6?1 grang’lmeB c%ﬂrglgﬁépif‘ggreﬁ "‘E{sz@?e%gp W%}Ifréstsa’(he uti-

Of£ation ofth h@wber af differshitipapsatBees, esdhnéife alapted to an electric

thermocouple.

It is quite natural that an increase of the length "d" of the microvia
"V10" and other microvias, admittedly, will be able to present a large signal "V"
but also gives a larger delay of occurring temperature differences, since an
occurring increase of heat on the surface 10a will, via a heat conduction to the
surface 10b, pass a longer distance.

A thicker microvia or a microvia consisting of an excess plurality of real
nano- tracks increases the heat conduction to the surface 10b.

A number of thinner microvias offer larger heat conduction to the bulk

material than a thicker microvia having the same cross-section area. One sin-
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occurring increase of heat on the surface 1 Ga will,
via a heat conduction to the 30 surface 1Cb, pass a
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consisting of an excess plurality of real nano- ]

t glecthick MreWa givasz loveitteapesrivre grpdientthan aunyraber af thin
Ohicdviigmber of thinner mcrovias offer larger heat

con%luc lon to the bulk nmaterial than a thicker

mi crovi A thinnenmitcitowizs gives ear igbesaetiricreaisemce@zues than a thic-
ﬁ‘% WD. 2004/ 098256 PCT/ SE2004/ 000606 gl e thick

FEF BUF"9VI8i ves a | ower tenperature gradient than a

nunber  afqgrbBid} numisEf ARroviad, htBRYNNBcE L @r%s‘ﬁﬁ?hé‘way that
hi gher electric resistance value than a thic- ker

nihes deea. presaitpd: gives abigber outputisignel thas at fewer microvias.

proccr | BBagfitel rafarnERe Ml futF belasdloned3he 26 uiops of an
Mefdodd thermosoagidl is thatthelianerelatsd chidraeterdiy Wflized light sour-
assigned the conditions of an electric thernocoupl e,

i setdqidampydll giffest pegusring temperadyrerdiferenceat i | i zed | i ght
sour- ¢ ' f 0 i t :
ai 1 er oFioateveh TS tamBUioRe inel HE A SOMRAIERN Byises, whe-
| aesipy tr@dlampt isdsisisghfedi zacbostaﬁﬁs?qwmy_ cvfadrlm_ttbﬁeighalﬁplsés, this fre-
assi gned a chosen frequency of em tied |ight pulses,

t Hi“§%f>¥ ého‘&g&%&%ﬁ%ﬁg&%% AUERS Otts%p?éé’r thify finy gulpstrate
S?’ﬂ‘évi&@ta %iéﬁﬂé%sf"'ﬁ"ﬂf%'@?ﬁ ate having a thickness "d"

of 1 pm Anot her condition is that the microvias

shoul d Kawvther qonditiongs rihatdbe misrovias shaid davalayeredetbrmined

S RO ot IR RS A DB 3o, s
el thafi 10PN TRENER Erefstatite Valudd ofealettfic IRermibdduple of up

shoul d have to be accepted. -Figure 6 illustrates

t iterer ggpalieal-584« sbenidhaveftodgeacoepted.at ur e

differe . ' I

o ©or DR BB g T R o R feraure
eldéfedrence bhdwhere waldegrdph. aléo chn Perregdrdedl @ rPresénting the out-

shown, of &omhe heiﬂghﬁ di rrensi on_or the thick- ness

" Pput signahBEoRHNg Sle¢tHE dhgrmaceuele 100-el ated to the

out put g r i LerH : el
rel at edwtI gagiler-fe’p%m%di?ﬁrs] P r%gvguéeanco)Q/N %@ﬁ‘?@ﬁ%@f‘]ﬁﬂ?r the thick
soess &d” ofr thedhin filabsubrstrstie st nelated e thepowvippl signal from the elec-

oS ehlol P e o rUSHR e ot source
Mgt Ngmpas or coordi na-

An electric thermocouple, according to the present invention, should
advantageously be constructed for an even number of microvias or coordina-
ted microvias, with half the number consisting of a first material, such as the
metal M1, and half the number consisting of a second material, such as the
metal M2.

As a summary, it may be mentioned that the real nano-tracks and the
microvias should be as thin as is practically possible and utilized metal mate-
rial should have as poor thermal conductivity as possible.

The material pairs M1 and M2 should have as great a Seebeck-effect,
thermoelectric effect or electromotive force (EMF) as possible.
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nmetal M2. 30 As a summary, it be nmentio g?,d tEéa]t
t he reafVithihée seapesofdhe "1‘4‘?@“0% %erRHrﬁ% P?ﬁ%ig iges &llgdo allow

t{?l'erhtﬂiﬁaf@ﬁ Bﬁéféltc d‘ftﬁ’uh 893@(’:’[ t S Mfdﬂduéglq% W?ét@hai in the

as poo con tirvit
pwdovibe andier fonther smfaqmpcnrbomma@mm@hwes’smbdiweb' asorder

2{023{ ﬂ@%}?{%% Cm%&e%%ucggérg%e&& %%L@t' Céqfﬁgicﬁ%ments while utilizing
2005008 8ifBf it PRaARR4Is000606 Wt hin the scope of the

invention, of course possibilities falls to allow the
uti| i zaNothingprevests from, for the cieHtyalong the surfaces 10a and

* b JERPEH e PR Do Dlnetdl haffwal el Q1S R Y matéral that

Ofsdﬁﬂlzea%th@rrﬁdfrb&away, be able to construct vari ous
circuit arrangenents, while utilizing 5 at |east

di f f er ehit Tighied ia$eauensens AROWR siBRE ta thenong glps’grﬁt@\é\lnm figure
L Gta Py BRAaed g i & FEfber cFbrdttss st tary B 191G", in

f baderttd eby‘rﬁt@ns&df d bhalk materiak sthucteredi as a tiwn firoy evalsle the for-
In figure 8, a seg&ence IS shown, simlar o t he

| matiofrateetierRoppgRiedr anoTher LU Spengsma A i Mt igiization
' Bt gt I@:‘e\o y‘?'ferQ g?%cf%)‘?ﬁﬁee Adlﬁere%t nbétal rﬁaterieﬂ‘s M1; M2 and

order t means material structured as’a
tM3 film enable the for- mation of a thernocouple or-

e e Y Bl S g B BB o
”ﬁﬁé%éné‘la‘seé)k[ﬁis‘éd% a rddliatieh wile uflizind particldsost |@n§60a and

shows that a bulk material 80, in the formof a th
f rtlnefﬁbvrmaaer%mg NRBOYNRSSEAD oblaaemmr@rﬁraﬁks\mb are formed.

til
' aver sTErERENE 18 syl Pdot Ainaldll 805 progggeed and
atige haho®dres-BOlebetbraeandli distribofed; wetamking Grpiér i the same

material 80 is processed and the nano-w res 80b
bPEQFRSSVMEP- di stributed, according to prior art in the

same 2@ @J%C? Plu§fr§ tﬁé?ﬂﬁb%a%%—ﬁviréé‘ 8bbab@ged dgdrB%A are

nano- wir e or ne igure 8A are subjecte
arsubjechechip pn etaing procespinadqyecessgiepi in edaeto pipvide real
provi Otéa aé nano-tracks 80d. Here, the entire top
sHANQHAGESIL processed so that the bul k materi al

Here, the entire top surface 80c is processed so that the bulk material
80 exhibits a dense perforation of real nano-tracks 80d.

In figure 8C is illustrated that the material 80, processed according to
figure 8B, is provided with a metal layer 80e in an additional process step.

Figure 8D illustrates that in a process step, a photo-resist, a dry film
'80f, having a masking and an opening 80g in order to lay bare three shown
real nano-tracks 80h, is applied to the top surface 80c.

By a process step, comprising electro-plating, a metal material "M1" is
applied so that the same material fills the nano-tracks 80h and is distributed

inside the opening 80g.
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25 80 exhibits a dense perforation of real nano-tracks
80d. In figure 8Cis illustrated that the material 80,

w@e@3dnsees according to figure 8B, is provi dePICWEEIN04£000606

metal |ayer 80e in an additional grocess step. Figure
8D i | | Fgyrat®ld alseashqws thabadesist 8ot egsving gsamasking e pro-

80
Jediich fil g Ben BB IS HERAI BB R 2P0 ks
80h i §1gm1el SEdIuBtrlaté?petthm ssubmeﬁh@procﬁgss&t@pi Cth|§$j$y film 80f
risi el ect n netal materia

MepeSd Bpia &g‘)tgde?'ﬁ[ata iy direily, havins, 2 opeting B0bin order
“6“&’%%%%%% ouR EREhISH 58 BRHG I pliBe BRET S sur-
éa%8§hows that a reS| st 80i serving as a masking or
Boe. | Ff LersatPY BASeeia e 1apav o sing eleticablating. & Mmetal mate-

RIS isaslied SStHat Yhe séme&ﬁétenbﬁflrseﬂﬁevr%ﬁmaﬁéclé 80h' and is
photo-resist, a dry film 80f, having an opening 80g’

idistilewied insidedhe opepigeBAdir ee ot her shown real

"y |tr 5 Fgie &° Emt%%destsoaﬁg{?ét &4 t%%ptbggﬂlrhgfbfﬁ%s bd & ferled in
&jn%cfbrb@esé stepand in airetlbé.eﬂtlwmprcbde’sb stéf"a héw%ﬂﬁitd>-$é‘sl§l0801,
s

t at the sane materi al t he nano-tracks 80h' and

filn shaying AanasiBg ydth 2 oppRing {Pkgiyorder o laydeare the filled
'Hétn%nﬁ'écl{s%(‘)ﬁ éHétBPﬂt ?eésﬂ&tnvélpeaé hidtoy s, Eﬁ%pcfa‘eraegfgto the top

renmoved I n in a su
[pusiaes S0st, apd via elewtrp#ma’mg asmeial Bateried M3lisyagplieththat forms

FE i BT 3ot e P RSB SR fr O 1o T
respectm% Faﬁs,onhférnawtamust@t@matItﬁedn{e@a:tl?feﬂm and the

surface waeectropatlngarreta nmateri a
vBolestian pﬁlﬂm Ed'thae Hesnmemisreddn winsi process stepsrand isacsubse-

e R P % o Ca U R AL 1 e

Homh @f Gh@pehingr88l] in draeetdiagbare iy filted nau%l@ra@k%eﬁ @nd
steps and in a subse- quent process step

sy deprestivelys s micgovias is awnh@dﬁa\thﬂ @oﬂommac@ 8G¢' tand via
f I
o i PRI Hal s bRk ot o Pl fuigiiCoircuitr,

rs'm:hcasmeone d@mgmmddthy "lLBé"'tumflgom 4urface 80c', and
Vi a ctro t|n amata mat e [

I li
Vhat T diguread showsdndl i Piacres Sl indiahplurdavss 89 and sof
Q%b%@érﬂ‘én@dved—%ﬂd thél‘éb Iagaf@.ﬂarrﬁﬁgém@nﬁ@oégf%% Hd¥: hav-

in a process step, ﬁ oto-resists 80 and
ing microvias and c1rcuntry on the top side 80c¢ and the bottom Slde 80c¢' of the

thin film 80 electrically united and connected to each other.

In other embodiments, the materials "M1"; "M2", "M3" and "M4" may
be chosen equal from metal materials having electrically conducting properties
or mutually different from the material having different electrically conducting
properties and/or from materials having electrically semi-conducting proper-
ties.

Furthermore, figure 8G illustrates that certain and chosen real nano-
tracks 80m, 80m' that are not covered by metal material, may serve as air-
ventilating and cooling ducts.
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thin film80 electrically united and connected to eac_h _
ot her. Infigere 8y a senuaneeis showmesimilaeia theonavilustrated in figure

- t "n.n " nen
St AR IR R T AAFPer B RincEbe S 2y tog " in order
Otb byimedrisyofch blilkraaterial strudtoredras arthial filmaenable the formation
different electrical l conducting 30 rties and/ or
i ofihesmecryple aptherci L@cﬁ"ﬁ"?%rﬁ?ms@ﬁi fg @F?W@ﬂ of at least
PR fkete II'ugﬁa% 8& W hpE a0ifterdnit HES1 r%@tég@#ﬁ@o mftang[mé.

certfain an real nano- tracks
are notThwa;élganE a4 simewnsl thaha duillamaterial 8¢ invihedsrmiof-a thin film

8l o5 R L8 AR,

Sﬂh@}étgl traversing iHd-Wirbs 80barastent nhh&'#zeks 8087ard formed.
nmet h divided into in a nunber of process steps "A";

"B" to Mere,ihe eﬂhr@rtoptsmlrfabse 8fscofdhematetial 80 isprocessed and

che s ing 8P titite welT it de . ngEnRe TR gridfe same

upndcegggte?m of at least 5 two, here |Ilustrat ed by
t hree ferent metal nmaterials M;

Thus, fF'QHFQa95Al'l!ﬁ§r@\F® thaétth%nan@wm%qh é@ms@d in figuredA, are
f t

G518 57 b DP9 1N 2RA Y inos o ey
t &y slhjedted te nigiching provésseia Bpivcess ktepeadcording to figure 9C,

nano-tracks b are forned. re, entire top
et fopovide seleciaglfent ianaBarks Bdcessed and 10

the nanQgpd rs%%l@@@le@féiﬁ%ﬁ‘té"@f theop ISuraeE @bc aﬁ@‘i@%&’éé&d S0
to prior art 1nm the sa

rocess step. Figure
i thad the bulssnatesial 80 exh@nts amhmnacmﬁora’mmeﬁreah nangdracks 80d.

9A, ar e £over Q:resjst.80f and a a . .
mski ngreey SE PR A8t dpt e wlirigr ¥oRe frovided with
aé neétahiajer 808 AR additenAl prress stegp according to

gure 9 15 in order to provide selected real

nano t r bigkee BBdllusteates tf@ﬂl@aypr@@%%f@e, pahoto-ggsistya dry film
t Qﬁfé?lﬁ(lfn@% g&%ﬁ\ &{3 ?gﬁrlﬁ Srdeed Iég b?or g{reé QEO\?/W rléa‘ nano-tracks

chosen ron
n80k;- it repplied &Dthe toprsurfagerdtx. 9B and 9C is illustrated

that thg material 80 is rQV|d metal layer =
806 i n B RGPPSR AEPSFUBRASNGaleetiosBiafing s e aterial M1
| 58 RS Sane AEREENISShERans PRSI Hd o atrbuted

I'm 80f, having an opening 80g in order

bmsmla theeapesingBOg.eal nano- t r acks
Figure 9E illustrates that in a subsequent process step, the dry film 80f

is removed and a photo-resist, a dry film 80f" having an opening 80g', in order
to lay bare three other shown real nano-tracks 80h’, is applied to the top sur-
face 80c.

By a repeated process step, comprising electro-plating, a metal mate-
rial "M2" is applied so that the same material fills the nano-tracks 80h and is
distributed inside the opening 80g'.

Process steps illustrated previously according to figures 8F and 8G
succeed figure 9F and are, therefore, not shown.
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80h, is applied to the top surface 80c. By a process
steps, conprising electro-plating, a netal nmateri al

WO R004/098286 appl i ed so that the sanme materi al fiP¢E/SEme4/000606
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15

nano-tracks 80h and is distributed 25 inside th
openi nFigwg. 1Finjends BEllustratetthat the radiationdram the i ion 80a is ef-

S, fip o

SRR BBy R S s B0 o K MRk

8881 nand wire8@B0b are foaneliatiside Meéeummseahmmnat esiibsequent to

nano tracks 80h', is applied taq %he tqQp sur- face 80c.
B}boé(er%@HP@é PP eRs.HC t@ T Mueheyias.

el ectr I; i :

her R WS & R egh ehnidor ek e

i is evitlestt rthéimaaxﬂteahmnqim ¢cdudd bpeautilingd atry for pPthrraisdectvep such

|1 f 8E d 8G
i R Grsr od o8t Bt e fad R IRE w26 Vo
2004/ 0984 HvBREGIS OS99 BB limfte @ 6 Ehel Bnibdideneft §iven above

illustrate that the radiation fromthe ion 80a is ef

f ﬁs: erample, hubensi bryspbjectesitognodifigations, withinithatscepe of $he ge-
0
| i hecBRa 10 5K o M SEARER A G e

above- desgiculel, RsheaRShE takes, in®r corsiddration thatrezchamit shown
5 Bven if the invention is illustrated i.n connecti

wmaly ke eorabinsgovil each another spjt gbawn: Wistindhe gcope ofthe inven-
ectors,
S By EPHE PR o st AR oAy L TR ona
the like. - The invention is of course not l[imted to
t he enbodi nent gi ven above as exanple, but may be
subjected to nodifications within the scope of the ge-
10 neral idea according to the invention, illustrated
in the subsequent clains. Particularly, it should be
taken into consideration that each unit shown may be
conbi ned with each another unit shown within the scope
of the inven- tion in order to be able to attain the
desired technical function. 15 27 WD 2004/ 098256
PCT/ SE2004/ 000606 Clainms 1. A processed thin film
substrate, in order to produce a printed circuit card
or board, having a plurality of mcrovias going or
passi ng through said
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sections of the thin filmsubstrate are treated with
alddMmS at ed particles, such as in the formof ions,

b; that the velocity of said particles, when they hit
said selected surface section, and the nass of the

pdrti cl Aspreohessadt thin filad bybdimte oin drdentbaprioddce @ printbd circuit

Bt 3 000, hiAod bt Ao 7ER PR 6 nahind Through said
p@mhIfuﬁh%@bsﬁoatefbﬁwéiecﬁ%wbahuectéuIdlo.fgaﬁa%edtdiﬁéwguf\faces in
said thin filmsubstrate, in order to, in this wa

alordsy tofierm enreiestsn ciipuit veirTenia; cat least cartain Selected surface

¢ RectotErie AR SRR, e Ml BT paftctes, sucn
prede gsefbrnsofibngs bi rthat ﬂhamuloonqu shid partieledevhie they Hit said
real nano-tracks traversing the thin fijl msubstrate,

d selegind sfare seationnand e Mass ofithe Rarickmshay)d pastually be so
a8abldd ts%af&ht\}%n ta?fﬁéaﬂ(me{‘@éhg@y‘?{%%ocﬁfl o the parficle

rical ng properti e
o1besem¢stdmoeag Isohbh’eat least soma parteiesy wmitht fuﬂtceetamty will pass

b tetioh shid hin kS SRS HTEcG S50 lram e BRyaRtow the fsmation of
m?\*aﬁb'vﬁ}'és @mkérﬁ%ah@_ﬁér&sftm%.ﬁ id2hirs HinG 866t eft%, th&hat

thin m substrate and havi ng chosen el ectri ca
ceealteted lagentgravessing mapodradks sre puatsssedf syeh ds irealknown way,

B 36 R el et SbieriTod 1S byR ing spbihatet o that said
ofredl HdnostrackeYiea kneivn WaY pedles cireIfiba Mvith 4 fﬁéteﬂalaﬁavmg cho-
(Vv10, V30, V50) whil e a second nunber of said real

n&ep-aleciirallpanducting pronarties, feetherigrmatien phsaidibyough-hole
h ?Nlbﬂﬂn&h 0§LAnd & £ éﬁfréllf% Bf fh‘??uél’\ Fidle hlrod BF yias,arg electrically

rmati on of a secon re denom n

s mterubrmeatec( MR theaid @f ovie@r twolmaatecinby apdiddito thda fdcddhaway
d . the second materi al

fi
s'arus aoasof INeirk i SWRdrale And e behes: Sloeticabeghiucting
Ybﬁ@l'tl@é‘té‘ﬁHtYluPHHé‘r%'f 88id r%'aPﬁéﬁé fralkoBe n? f?‘ll%ld nv]blﬂ?‘é first mate-

e mat eri al sur f ace- apple to the t
s uﬂads(M 3, ehaym @ume@oele@trlb@tr@p@tlae,sfootha iwnation of alfirst number

SR fiete eriTnntel, sl YA Y1Gr VAR VB0). BB S FetdhLhliRber of

Vls@$d redll hanaitertks ard fifled fithrpéesondl matdriad (MY Mfling éfosen
all ocated said second material, and that a first via

(\lediic prrparties fohthe formatien ebasesendAURIRET ok hatgdeppmina-
(YE0) st R Y V70, ) Vi), ErBRRIEE BB o st ol 041

co- or pres ng an electric
arahdothesecond matetdal MR)eofeelect@BfidDaRadGec008 &S (V10-V60) are

= CHGRE RGN TBHBIAY SHTSrRat e EripsBRorRS: PRB e materal, surface-

g;ésiici))??g :?G;' (t_jﬁév‘\}Ht"?]ﬁlrh ghﬁézt?@tbraﬁdecod?éd A% SRREIf e thin film sub-
strate, is distributed and/or adapted in order to allow the electrical interconnec-
tion of first vias, allocated said first material, with second vias, allocated said
second material, and that a first via (V10) included in a series connection and
a last via (V60) included in said series connection are co-ordinated for presen-

ting an electric thermocouple and/or a circuit arrangement.
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nocoupl e, is adapted to be included as a signal
receiver in a detector adapted 5 for spectral

w@anahpss2se 3. Processed thin filmsubstrate acPOr/SE2004/000606
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to claim1, characterized in that during "a", the

outer surface of the entire thin filmsubstrate

bocones pr&isel Qﬁ’in\ﬂlhrbdb%?r‘éi’e Q&S&Hﬁ@%‘%ﬁalhpi‘ Schﬂlg ferized in
Processed thin filmsubstrate according to cla f

c Hatacprocesseeil thin filnh aubstratenbaving propesties aeso@amdangy a ther-

d
" RBRHE ARl BT 0b8 38 4 SuBR EREREM b Bl e
thsm;@@trgaaﬁlawgisn film substrate. 15 5. Processed :
thin filmsubstrate according to claim1,

characterized in that during ", said r eal

nano-tr C
T A AR S 658 o
1tha:thhmagt"a? ithe duter surfagt ofdhe pptirecthin Blel sutbstchte dalcomes trea-

cks are, vi.a,a chosen process, filled with a
f??‘gi""thi\e@?’yépcaﬁf?‘tﬁijé%s to formfirst vias. 7.

Processed thin filmsubstrate according to claim1,
characterized in 25 that during "d", second sel ected
rdal naRoocessed shiarfim sijatrate:amdingrtocm'm 1, ¢haraeterized in

i, t SeGcon ter. al second Vi as

o1} eBECBA tpA R Hecap e I paflcerigne issaehosen
C fradtas st 8o of thé Béﬁlcﬂw wms ceRaintyPwill pEsy thFd’uq}f sald thin film
first vias and a plurality of second vi as are

36ubslrate. i nt er connected by a material applied to one

of the two surfaces of the thin filmsubstrate via a

maski ng process. 9. Processed thin filmsubstrate

ascor di ﬁ’go&essed ahimfilm stibstrats acdordingito cldima, &\dﬂa&ﬂerlzed in

' plurality of first vias and a lurality of
< Bisriposls” spid e penp-asks aes Jscbbssans of a masking

Pg}ﬂfé@%p%/ 000606 cally interconnected by a materi al
1ed to the second one of the two sur- faces of the
thin filmsubstrate via a nmasking process.

Pocessdthlnf'.l substrate accqrdi,ng,t.o I
o aor Brodaksn thinPii RSB A G5 iing i f, dharesterized in
tl?é»tQﬁﬁsﬂn@g'dﬂ aRGedtEd el ndhbtﬁ@éwsyaréomﬁlééhcs&emo%ééé filled with
nat ed nano-wires fornmed i nside the bul k nateri al

t Bdirsiynatesial.iassden todema firstaigsani sot r opi ¢ materi al |
whi ch is susceptible to chemical etching for the
f or ma-
7. Processed thin film substrate according to claim 1, characterized in

that during "d", second selected real nano-tracks are, via a chosen process,
filled with a second material, in order to form second vias.

8. Processed thin film substrate according to claim 1, characterized in
that during "e", a plurality of first vias and a plurality of second vias are electri-
cally interconnected by a material applied to one of the two surfaces of the thin
film substrate via a masking process.

9. Processed thin film substrate according to claim 1, characterized in

that during "e", a plurality of first vias and a plurality of second vias are electri-
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tion of real nano-tracks. 10 11. Processed thin film
substrate according to claim1l, characterized in that
W(saiodloﬁtnism filmsubstrate is selected froma pPEESEI04/000606
rlal and ned a .thickness between 200 and 30
XE"(GFPPBE%‘%E(P dmaterial rﬁpwsé {9 Mg seenst ane gf the two sur-
C'f?ééﬁ of tRE tHi il NURELE vi Jémaéﬁﬂ%ﬂo&é@é sald thin
m substrate consists o an arofmet i ¢ pol ymer
materlal with an etching being carried out in an

|
a0 21 Ry P IS eel; afrdcigliaIRBn 1 cFhafasterized in
5 T eRdt dlﬁfrh@ "br afdffred lafent Ha0eRHSEAanBtcks trmuaﬂ rfs?ét%f co-ordi-

accor di ng to claimi, characterized in 20 durin
+ irated RaNgwesiferraad inpjde thechidk enatetabin tf@tfm@mfmm-w.res of

C A PR melind WS susbBHIR £f chotolbel bleing fiag forma-

ddionhrof rédl naneatrakcksano- wi res are provi ded by neans of
"Coul omb" expl o- 25 sions and/or via a thernal
transi ent. 15. Processed thin film substrate according

10 U C' ai Eﬂrpocﬁgér’(ﬁﬂiﬂﬁi iishtife aE&@l’H r@t‘lg)'séi?ilrpm(f, chéracterized in

|um ['orite-contalning
oXhatesvald)ﬁnmmnn subgtratel |siseta¢tectfrum ek plestic n¥étetil and assigned a

Prac thin fjlm trate according to claim1,
cﬁ%fs %%&epﬁjdoﬂfﬁf&ééﬁ”& real traversing open

nano- tracks formed during "c" are pre-proces- sed,
such as with ethanol, for a wetting of inner track

st aceProcassed thooinodrtateat: SEIuw daie60®r 117 character-

15 TP BRSBTS B oAb e Wt

pivithadn etchitly Ibéing @arsd Bai IRGIrPalkaRS ARG or bRITAINE Wiaft‘bﬁv:ron-
thin filmsubstrate and el ectrically connected al ong

f Aot vvilgyutilizingr chanical agesitg der the femnatiamoteoren raal nano-tracks.
circuit, where; 5 a; at l|least certain selected surface
sections of said thin filmsubstrate are treated wth

adBel er :E’lrm:bqsadtthm film substiateaccordiryetof daim of chmtelbzed in

20 Eﬁ%r dlPaBedhe nele Sty ¥ Saaserdaipa hemnsscdod aps 2000 Mev

igH.es should nutually be so adapted to such va-
Iues that the kinetic energy associated to the
particle becones chosen so that 10 at |east sone

particl | 4 centain will pass thro

P! 1 PRocistfl it Gltishight ¥podtaing Biiiding 1) ORI Giced in

t hieatfdurimgt"bdsaid napbwires &2 Providetdyt means of "Coulomb" explo-
25  sions and/or via a thermal transient.

15. Processed thin film substrate according to claim 1, characterized in
that during "c¢", a sodium hypochlorite-containing or potassium oxide-contain-
ing solution is utilized.

30
16. Processed thin film substrate according to claim 1, characterized in
that said real traversing open nano-tracks formed during "¢" are pre-proces-

sed, such as with ethanol, for a wetting of inner track surfaces.
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nano-tracks traversing said thin fil msubstrate, c;
that selected |atent traversing nano-tracks are
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rg_?l nano-tracks traversing the thin filmsubstrate,

. "t Adnetoaddor BraCeRsing A i i substeatrninAIdREle peduce a
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second nunber of said real nano-tr S are

wiues thakiBedanetienraroy @spasiateddaiha pactitle bscemestahiosen so that

e 85 O S SRR Be

chlatgsi[ate,r inzerder to, umFms myplallow mei fmtrﬁgbfalof hwa))-vglréis or latent
t sel ected first an

2@%’6‘?} R%grag%ﬁ;é/%@ﬂ(tg/\%é" 8fwing nut ual |y

dgf ftl‘i‘ét%@lect@b ‘i’é’tbﬁt FaRirom Irﬁndn]j%'éqraélé?a% rel 518c é@éegf sﬁgh asina

sur f ace- apgTJ to the t strate
cbmwnl vay, bootdesitd égrnofeal nanoHiacksittavessihg theathin filns substrate,

but. d/ d d t |1
H5 b9t RAT oA ASE, rh Kaphi Faf Bhe 8 el Wi material
saa@ingfmbsén eRctidaly. co\wdhbtmsgfpmpémé@sm ikl f@ﬁﬁéﬁ@h éﬁ“tl’i’rough-
second material, and that a first -via (V10) included :

i holg ngisFe\das.connection and a |ast via (Vv60) included

)/ O
B, 3PP T2 4098 BB Firon
t hected cbwpbans afidheor awe inateiisls applied eonend fackd-ady Sadaces
oo edbiisdbstests A el iemen iastiRgrsBictingproperties
a§ FiP& IRk Vb i rdd) %ﬁeqwg%emg%f@&m HES §r8t mdferi rial (M1),
i ncl uded as a signal receiver iIn et ect or adapt

f bavisg ebpsan elacitiypiapertias, fortheddrmatior of a@rsttmunhtmrmf here
out e

AendiRHiaRE drst e (710, %0, Wi nRoif aisscbBositsirof said real

t hans-adické bife filkay With Hssuomal mariiaf (M2)) havily cHé¥ehatectric pro-
accordl ng to claim117, characterized in that durin

+ pertieghfor the frrmatioarefiagsecanddunnker ofohgea denominated, second
'9i5§ (V§0,5945W§G)U that at | east 80 % of

characterized in that said first material (M1) and said second material (M2) of
selected first and second vias (V10-V60) are chosen having mutually different
electric properties, that the material, surface-applied to the thin film substrate
and coated on both sides of the thin film substrate, is distributed and/or ada-
pted in order to allow the electrical interconnection of first vias, allocated said
first material, with second vias, allocated said second material, and that a first
via (V10) included in a series connection and a last via (V60) included in said
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the particles with certainty will pass through said
thin filmsubstrate. 15 21. Method according to claim
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nano-tracks are formed by pneans of a nmaski ng, process.
Rereggangctien sreirerprdinatadionpigsenting aielerirsdhermocouple
Aoy Bt 2ftanqafleRt: 20 ted real nano-tracks are,
via a chosen progess, filled with a first material, in
order to formfirst vias. 23. Method according to

Mec MerpaaGaIho it Enaraietheddninfa pEedssed thin
ffith] Qshstfaitd Waﬂrﬁf @gﬂ)erﬁ’és g8 sidtal withha BidtfodoRpleidthdapted to

second vi as. t hod according to claim 17,

cheinaudad asd signal regeiverrinraydetetior adgpted fonspegtralianalysis.
first vias and a plurality of second vias are
electrically interconnected by a material applied to

ong. of Methddaccondihgaeslalin 1 heHdrhotdrided inubat datisg Vaathe
a 30 maski n? process.. 25. Method according to clalm
1quter prrfaee ef theeentirg thiRdimdgubisiigte ecorpes frgatqdayith hregyvy

fi kag:and a plurality of second vias are
e%é%l?ri\éclt:%ﬁ@gi nt erconnected 32 WD 2004/ 098256

PCT/ SE2004/ 000606 by a material applied to the second
ope of the t surfaces  qf e thinfilm.substrate, .
V8 a rMethorAcrasiBgds ok Nersharadtanzedt nghab duriag b, the
lllZineﬁcf:1 8hafgydliopattd 1 pditlcd WUriidis i"s_k%"oi ?h;B%%h'thét Qﬂ@?st 80 % of

atent traversing nano-tracks initia consi st o
ctheopatticlas adthncartainiyrvwill pase thestighrssiidithin fikn isubgtrate.
material, in the formof nano-w res of an anisotropic
material, which is susceptible to chem cal etching for

the. forpRticNaddordRglto dldnP17 [ éltdracterized’in tMat hgﬁn? "e", said
accordi n% to claim 17, characterized in that said thin
=il

f raahnenp-irasks are feraerbby sreans ofehinaskingqarpeest er i al
and assigned a thickness between 200 and 30 pm 28.
Met hod according to claim 17 or 17, characterized in
t P2t saMathidd accok8initorolsinb$7 rehiaracteridest in bkt daring "d", selec-

aromati c pol r material, with an etching, bejn L
ol el alie- 1A A1 i By GO SR Y 0SS Pl W et material, in
eBHérQG'f@rmgir‘%*ﬂivia%. utilizing che- mcal agents for the

formation of open real nano-tracks. 29. Method
according to claim 17, characterized in that during

226.’ atng 2 %}é@ﬁb@% t]%gxﬁz_gigrhj?,scﬁahrgsc?@rizteool ﬁ\eth%?td\ﬁﬁﬁg "d", se- .
cond selected real nano-tracks are, via a chosen process, filled with a second

material, in order to form second vias.

24, Method according to claim 17, characterized in that during "e", a plu-
rality of first vias and a plurality of second vias are electrically interconnected
by a material applied to one of the two surfaces of the thin film substrate via a

masking process.

25. Method according to claim 17, characterized in that during "e", a plu-
rality of first vias and a plurality of second vias are electrically interconnected
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30. Method according to claim 17, characterized in
that during "b", said nano-wires are provided by

worean®9s2f6 " Coul onb" expl osi ons and/or via a tPEr/sEd004/000606
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Rl Aerpetirie) BBt 101 SREOPA@Heco! g e Sftares of the thin fim

hygeahitenid g-nqgm,qg Brdt®s@l pot assi um oxi de- cont ai ni ng
solutionis utilized. 30 32. Method according to

claim 17, characterized in that said real traver- sing

opgn na d g cessed, .
BB TNRHFES LR 1 Sehfachl il F B RR , der

sHedl asteht traversihg nano-tracks initially consist of co-ordinated nano-wires
formed inside the bulk material, in the form of nano-wires of an anisotropic
material, which is susceptible to chemical etching for the formation of real

nano-tracks.

27. Method according to claim 17, characterized in that said thin film sub-
strate is selected from a plastic material and assigned a thickness between
200 and 30 pm.

28. Method according to claim 17 or 17, characterized in that said thin
film subsirate consists of an aromatic polymer material, with an etching being
carried out in an alkaline and/or oxidizing wet environment while utilizing che-

mical agents for the formation of open real nano-tracks.

29. Method according to claim 17, characterized in that during "b", the
kinetic energy is chosen to be between 200 and 7000 MeV per ion.

30. Method according to claim 17, characterized in that during "b", said
nano-wires are provided by means of "Coulomb" explosions and/or via a
thermal transient.

31. Method according to claim 17, characterized in that during "¢", a
sodium hypochlorite-containing or potassium oxide-containing solution is
utilized. '

32. Method according to claim 17, characterized in that said real traver-
sing open nano-tracks formed during "¢" are pre-processed, such as with etha-

nol, for a wetting of inner track surfaces.
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