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film substrate (10) and a method therefore, in order to produce a

') flexible printed circuit card, having a plurality of microvias gaing or passing through the thin film substrate and electrically connected

along faced-away surfaces, in order to form an electric circuit. A
& (M), having good electric properties, for the formation of a first

9

first a number of real nano-uacks are filled with a first material
number of, here denominated, first vias (V10, V30, V50), that a

=f sccond number of real nano-tracks are filled with a secand material (M2), having good clectric properties, for the formation of a

@ sccond number of, here denominated, second vias (Y20, V40, V6!

0). The first material (M1) and the sccond material (M2) of said

& first and sccond vias (V10-V60) arc chosen having mutually different thermoelectric propertics. A material surface-applicd to the
& thin film substrate, coated on both sides (10a, 10b) of the thin film substrate (10), is distributed and/or adapted in order to allow the

o clectrical interconnection of first vias, allocated the first material
a that a first via (V10) included in a scries connection and a last via

(MD), with sccond vias, allocatcd the sccond material (M2), and
(V60) included in the series connection are serially co-ordinated

in order to form an clectric thermocouple (100) or other circuit arrangement.
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Title of the invention:

A method for processing a thin film substrate

Technical Field of the Invention .

The present invention generally relates to a thin film substrate pro-
cessed in a plurality of process or processing steps, in order to, by this pro-
cessed treatment, allow a production of one or more printed circuit boards or
cards. .

A thin film substrate, in this application, is intended to cover a substra-
te having a thickness thinner than 500 ym.

By the expression printed circuit cards is pfimarily or in first hand in-
tended a single thin film substrate, processed in a way that is described here-
inbelow, but nothing prevents from, in a second hand, allowing an unification
of a plurality 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
card processed according to the provisions of or the advice given by the inven-
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.
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Each one of said flexible printed circuit cards manufactured in this
manner will comprise‘a plurality of vias, going through or passing through the
thin film substrate and, via a circuitry, cause electrical connections along
faced-away surfaces, in order to, in this way, enable the formation of one or
more electric circuits.

The invention builds or is based essentially on a sequential treatment
of a thin film substrate, as a bulk material, carried out in a plurality of process
steps, in order to, via said treatment, enable the provision of a one-layer prin-
ted circuit card.

Such a sequential treatment carried out in a plurality of process steps
may advantageo&sly be effected according to known methods and in a propo-
sed sequence according to the following:

a; allow the entire or at least certain selected surface sections of said thin film
substrate, as a bulk material, to be treated with accelerated particles, such as
in the form of ions,

b; allow a choice of the velocity of said particles, when they hit said surface
section selected on the surface of the thin film substrate, and the mutual rela-
ted mass of the particles so that the kinetic energy associated with or allocated
to the particles becomes chosen high enough so that at least some particles,
with a full certainty, will pass through and penetrate said thin film substrate, in
order fo, in this way, allow a succeeding formation of so-called nano-wires,
and forming tracks, regarded as latent nano-tracks, traversing said thin film
substrate, )

¢, allow a treatment of said nano-wires or selected latent traversing nano-
tracks, as in a known way, in order to, in this way, form real 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.
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Definitions:

Latent nano-tracks or nano-wires are intended to indicate the thin
wire-like material modification that is caused by accelerated particles, prefer-
ably ions, penetrating the thin film substrates, used as a bulk material, and
thereby creating generally vertical, such as anisotropic, nano-wires going thro-
ugh or passing through the substrate, the material structure &f which nano-wi-
res has changed to a material structure having a higher energy than the rest of
the material structure of the thin film substrate and which changed material
structure has turned out to be susceptible to etching, such as chemical etc-
hing, in the direction of the particle or ion migration through the thin film sub-
strate.

Real nano-tracks are intended to indicate that, via said etching, a ma-
terial structure in the above mentioned nano-tracks or nano-wires has been re-
moved and that, in this way, thin through-holes or real tracks have been deve-
loped.

Via or microvia are intended to indicate that at least one real nano-
track, preferably a co-ordination of a number of through-hole or real nano-
tracks, has been filled with a material, extending between faced-away surface
portions of the thin film substrate. The material chosen here may advantage-
ously be a material having a marked or outstanding good conductivity and/or a
material having a chosen semi-good conductivity.

Background of the Invention

Methods and arrangements 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.
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As a time-wise more closely related example of the background of the
invention and the technical conditions that the invention is based on, the con-
tents in a publication ISSN 1104-232X or ISBN 91-554-5515-8, entitled "High
Aspect Ratio Microsystem Fabrication by lon Track Lithography™ by
Mikael Lindeberg may be mentioned. ’

In said publication, page 52 and in figure 49, it is illustrated how an in-
ductor coil, shaped as a solenoid, may be constructed by méans of a number
of vias or microvias connected in series, where all microvias are formed from
one and thé same metal material and oriented parallel through a thin film sub-

strate and with the faced-away surfaces of said thin film substrate having been

provided with the requisite circuitry in order to electrically and by means of the

same metal material be able to interconnect the formed microvias as a coil,
and thereby form a flexible circuit arrangement and with the process mentio-
ned by way of introduction having come to a utilization.

Flexible circuit arrangements manufactured in this manner should be
able to be compared with application of printed circuits on a printed circuit card
or a printed board.

A technical field, relevant for the present invention, and where an ad-
vantageous application can be expected is shown and disclosed in an Interna-
tional Patent Publication allotted the publication number WO-A1-99/41592.

Here, a number of methods and a gas sensor-associated detector are
shown and disclosed.

Among other things, a method is provided in order to enable the pro-
duction of a gas sensor-associated detector and intended to enable the detec-
tion of electromagnetic waves, such as infrared light rays, passing through a
gas cell (2), said gas cell forming a cavity (21), adapted to be able to contain
an amount of gas (G), intended for a measurement or an e\)aluation, 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,
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which areas are coated with a first and a second electrically conducting metal
layer, said first and second metal layers being applied against the topographic
surface structures at angles of incidence, separated from each other by 90"..

More particularly, said gas cell-associated cavity (21) should be for-
med by means of a cup-shaped, a first, part (2A) and a part portion (2B), de-
nominated a second part, of a substratum (B).

The detector-associated topographic structure (3) should be allocated
a first part section for said substratum (B) and/or a part section of said cup-
shaped part.

Said substratum (B) should likewise have one or more additional part

sections, adapted to form a detector-associated circuit arrangement (1b).

Summary of the Present Invention
Technical Problems -

If attention is paid to the circumstances that the technical considerati-
ons a person skilled in the relevant technical field has to make, in order to be
able to present a solution to one or more technical problems raised, initially
are a necessary insight in the measures and/or the sequence of measures that
should be taken as well as a necessary choice of the means that is or are re-
quired, the subsequent technical problems should, in view of this, be relevant
in the creation and forming of the present subject of invention.

While taking the prior art into consideration, as it has been described
above, it should, therefore, be seen as a technical problem to be able to real-
ize the significance of, the advantages associated with and/or the steps to be
taken, while utilizing a thin film substrate, as a bulk material, and a treatment
of such a thin film substrate as mentioned by way of introduction, allowing to
create conditions in order fo - 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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unit is applicable in the technical field that has been described in the Interna-
tional Patent Publication mentioned by waybof introduction.

Furthermore, it should be seen as a technical problem to enable the
formation of an electric thermocouple, using or built on microvias oriented
through a thin film substrate, where one surface of the thin film substrate
should be able to serve as a hot joint and the faced-away second surface
thereof should be able to serve as a cold joint.

It shouid also be seen as a technical problem to be able to realize the
significance of and the advantages associated with, while utilizing a thin film
substrate, through which a number of nano-tracks and microvias extend, being
able to provide a number of electric circuit arrangements, while utilizing said
real nano-tfracks, processed in order to form microvias, having equal or diffe-
rent metal materials or other materials suitable for the selected end area or
result. ‘

In that connection, there is a technical problém in being able to realize
the significance of and the advantages associated with, for certain first selec-
ted microvias, allowing to choose a first metal m_aterial, for certain second se-
lected microvias, allowing to choose another metal material and for certain
third selected microvias, allowing to choose a third material etc.

Furthermore, it is.to be considered as a technical problem to be able
to realize the significance of and the advantages associated with, for certain
selected microvias, allowing to choose a material having electrically semi-con-
ducting properties.

In that connection, there is a technical problem in being able to realize
the significance of and the advantages associated with allowing the different
metal materials included 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
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material, having chosen electric or other properties, for the formation of a se-
cond number of, here denominated, second vias or microvias, wheréin the first
material and the second material of said first and second vias should be cho-
sen having mutually different thermoelectric properties, for the generation of a
temperature-dependent electro-mechanic force (EMF).

v Hence, it is a technical problem in being able to realize the significan-
ce of and the advantages associated with allowing an electrically conducting
material surface-applied to the thin film substrate, as a circuitry, to be applied
to both sides of the thin film substrate, and further to be distributed and/or ad-
épted in order to, via a chosen and assigned circuitry, electrically allowing to
interconnect, such as in a series connection, first vias, allocated a first mate-
rial, with second vias, allocated a second material and/or provide a parallel
connection, such as a plurality of such series connections.

Furthermore, there is a technical problem in being able to realize the
significance of and the advantages associated with allowing a first via, inclu-
ded in a series connection, and a last via, included in the said series connec-
tion, be co—ordinated via the assigned surface-related circuitry in order to form
an electric thermocouple, adapted for the purpose and having a number of hot
joints located on one of the sides or surfaces of the thin film substrate and ha-
ving a number of cold joints located on the faced-away second side or surface
of said thin film substrate.

There is a technical problem in being able to realize the significance of
and the advantages associated with allowing a thin film substrate processed in
this manner to be adapted to be able to serve as one or more light receivers,
such as frequency-adapted light receivers inside a detector adapted for spec-
tral analysis, and where a first surface section of the thin film substrate then
could be adapted as a first electric thermocouple, for a first chosen frequency,
and where a second surface section of the same thin film substrate could be
adapted as a second electric thermocouple, 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-

-10-
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ditions for, in addition to said thermocouple, likewise being able to create con-
ditions for an electric circuitry adapted to other electric circuits and/or circuit
arrangements, which advantageously may comprise semi-conducting compo-
nents.

There is a technical problem in being able to realize the significance of
and the advantages associated with allowing a kinetic energy, allocated to the
particles or ions, be chosen high enough so that at least a chosen part, such
as 80 %, of the particles with satisfactory certainty will pass through said thin
film substrate and thereby form traversing and completely penetrating latent
nano-wires, which co-ordinated and processed can form one or more micro-
vias, having a chosen density and/or a selected resistance value.

It is also a technical problem to be able to realize the significance of
and the advantages associated with allowing said real nano-tracks to be for-
med and/or co-ordinated by means of a method similar to a masking process,
in the following named a “tenting” process, (the meaning thereof is to treat only
parts of a surface) in the first hand in order to allow first selected and co-ordi-
nated, adjacent related, microvias to fbrm said electric thermocouples and, in
the second hand, in order to allow second selected and co-ordinated, adjacent
related, microvias to form an electric circuitry of another type than said electric
thermocouples.

There is also a technical problem in being able to realize the signifi-
cance of and the advantages associated with allowing first selected real nano-
tracks, via a chosen process and a chosen first masking or tenting, be filled
with a first electrically conducting material in order to form said first vias and
allowing second selected real nano-tracks, via a chosen process and a chosen
another masking or tenting, however preferably the same process, be filled
with a second electrically conducting material in 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

11-
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film substrate via masking or tenting process, and where said same material
likewise can be utilizéd, via an electric circuitry, for another electric circuitry.

There is a technical prbblem in being able to realize the significance of
and the advantages associated with allowing a plurality of first microvias and a
plurality of second microvias to be electrically interconnected via an electric
circuitry formed by a material applied to the second one of the two surfaces of
the thin film substrate via masking or tenting, and where said material likewise
can be utilized and formed, via an electric circuitry, for other electrical connec-
tions than an electric thermocouple.

» Hence, it is a technical problem in being able to realize the significan-
ce of and the advantages associated with allowing said latent traversing nano-
tracks, which initially consist of co-ordinated nano-wires of affected bulk mate-
rial, which are susceptible to chemical etching for the formation of real nano-
tracks and subsequently treated for forming microvias, and to simultaneously
allow the choice of microvias and/or a co-ordination of such microvias in order
to form the requisite electric circuitry for electric circuits and components out-
side the electric circuits that are required for the electric thermbcouple.

There is a technical problem in being able to realize the significance of
and the advantages associated with allowing said thin film substrate to be se-
lected from a plastic material and assigned a total thickness between 200 and
30 um, in order to, in this way, allow the adaptation of the thickness to a cho-
sen Ieﬁgth for each one of the microvias that are to be included in an electric
thermocouple, active during the utilization of pulsated light waves having a
chosen frequency, suitable for a gas detection inside a cavity and/or evalua-
tion of the current gas concentration.

There is a technical problem in being able to realize the significance of
and the advantages associated with allowing said thin film substrate to consist
of an aromatic polymer material, where an etching can be executed 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.

-12-
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There is also a technical problem in being able to realize the signifi-
cance of and the advéntages associated with allowing to provide said nano- -
wires inside a plastic by means of "Coulomb" explosions and/or via a thermal
transient.

Hence, it is a technical problem in being able to realize the signifiéan—
ce of and the advantages associated with allowing the treatment of traversing
latent nano-wires or latent nano-tracks, in order to form real rmano-tracks tra-
versing the thin film substrate, to be effected by utilizing a sodium hypochlorite
{NaOHCI)- and/or potassium oxide (KOH)-containing solution.

There is a technical problem in being able to realize the significance of
and the advantages associated with allowing such formed real traversing open
nano-tracks to be pre-processed, such as by ethanol, for a wetting of the inner
track surfaces.

The Solution

The present invention relates to and comprises of a processed thin
film substrate and a method for producing suck thin film substrate and is, in
that connection, based on the known technique taught by way of introduction,
which has been exemplified by way of introduction and in the preamble of the
appended claim 1.

In order to be able to solve one or more of the above-mentioned tech-
nical problems, the present invention in particular teaches that the technique
known in this manner should be supplemented in order to, among other things,
enable the formation of one or more electric thermocouples or electric circuit
arrangements 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-number 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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be distributed and/or adapted to, via a formed circuitry, allow the electrical
interconnection of first vias, allocated said first material, with second vias, allo-
cated said second material, third vias allocated a material having electrically
conducting or semi-conducting properties and the like.

In ‘addition, it is taught and suggested that a first via included in a seri-
es connection and a last via included in a series connection should be able to
be co-ordinated in order to form an electric thermocouple and/or another elect-
rical connection arrangement.

As proposed embodiments, falling within the scope of the basic idea of
the present invention, it is faught and suggested that the processed thin film
substrate of a thermocouple should be adapted to be included as one or more
frequency significative signal receivers in a detector adapted for spectral ana-
lysis.

Furthemmore, it is taught that a large part of or the entire outer surface
of the thin film substrate should be treated with heavy accelerated particles,
where the kinetic energy allocated to the particles or ions should be chosen so
that at least 80 % of the particles with full certainty will pass through the thick-
ness of said thin film substrate.

Furthermore, it is taught that real nano-tracks should be able to be for-
med by means of a masking or tenting and that selected real nano-tracks, via
a chosen process, should be able to be filled with a first electrically conducting
material, in order to form first vias, while second selected real nano-tracks, via
a chosen process, should be able to be filled with a second electrically con-
ducting material, in order to form second vias.

Thus, according to the invention, it is taught that a plurality of first vias
and a plurality of second vias should 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

-14-




10

" 15

20

25

30

WO 2004/098256 PCT/SE2004/000606

wires of an anisotropic material, which is susceptible to chemical etching for
the formation of sub-micron capillary, alternatively real nano-tracks.

Furthermore, it is taught and suggested that said thin film substrate
should be selected from a plastic material (polymer) and assigned a thickness
between 200 and 30 pm. ’

Furthermore, it is taught and suggested that said thin film substrate
should consist of an aromatic polymer material, where an etching can be exe-
cuted in an alkaline and/or oxidizing wet environment during the utilization of
chemical agents for the formation of open or real nano-tracks and where the
kinetic energy should be chosen to be between 200 and 7000 MeV per ion,
depending on chosen particle or ion and selected material in the thin film
substrate and the assigned thickness thereof.

Furthermore, the invention teaches and suggests that selected nano-
wires or latent traversing nano-tracks should be processed in order to form
real nano-tracks in polyimide and/or polycarbonate plastic and traversing the
thin film substrate by means of a sodium hypochlorite-containing and/or
potassium oxide-containing solution.

Furthermore, it is taught and suggested that said formed real traver-
sing open nano-tracks may be pre-processed, such as with ethanol, for a
wetting of inner track surfaces.

Advantages

The advantages that foremost can be regarded as characteristic of the
present invention and the special significative features provided thereby are
that, in this 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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a simple possibility of being able to adapt the length of the microvias included
in the thermocouple directly to fhe thickness of the thin film substrate, and
thereby conditions have been created to enable the adaptation of occurrihg
temperature difference during the utilization of a pulsed light source.
Furthermore, conditions have been created for a controlled heat con-
duction into the thin film substrate, an adaptation of the resistance value of the
respective microvia, and an adaptation of occurring heat conduction between
hot joints and cold joints via the structure of utilized microvias and the material

and thickness of the thin film substrate.

What foremost can be regarded as characteristic of the present inven-

tion is defined in the characterizing clause of the subsequent claim 1.

Brief Description of the Drawings

A previously known method, in order to allow the treatment of a thin
film substrate in a way adapted to the invention, together with a presently pro-
posed embodiment, having the significative features associated with the pre-
sent invention, will now, for the sole purpose of exemplifying the embodiment
of the present invention, be described more closely, reference being made to

the accompanying drawing, wherein:

Figure 1 shows a known method for processing a thin film substrate
within the sequences "a"-"f", in order to, from one and the
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 coll, with the associ-

ated surface-structured circuitry, however, with the bulk mate-
rial having been shown removed,
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Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10
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shows in a perspective illustration an electric thermocouple, in
accordance with the provisions pertaining to the present

invention,

shows in a graph an example of the time-dependent tempera-
ture difference that will be able to be assigned to the hot joint
of the thermocouple and the cold joint of the thérmocouple, in

an application according to the invention,

shows the time-dependent alteration of the temperature differ-
ence and with the alteration corresponding to a voltage or
electromotive force (EMF) given by the thermocouple,

shows a graph representing the relation between a chosen
thickness for a thin film substrate and points of time when a
maximum temperature difference occurs,

shows a sequence, similar to the one illustrated in figure 1, of
a method in a plurality of process steps in order to, from a bulk
material structured as a thin film, enable the formation of a
thermocouple or another circuit arrangement by means of at
least two different metal materials,

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

shows an aitemative 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 fo, in a number of process steps, allow the treatment
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of a thin film substrate, in accordance with the technical prerequisites that are
seen in the publication mentioned by way of introduction. -

Thus, a proposed sequence is shown in figure 1 in order to, within dif-
ferent process steps, designated "a" to "f", allow the treatment of a thin film
substirate 1 in order to, in this way, enable the production of a printed circuit
card 2, in figure 2, having a plurality of microvias going or arranged completely
through the thin film substrate 1 and electrically connected at faced-away sur-
faces 1a, 1b, in order to, in this way, enable the formation of an electric circuit
arrangement, in the form of a toroidal inductor coil 2a.

For the purpose of simplification, solely the utilization of five microvias
is shown in figure 2, designated "V1", "V2" to "V5", with the practical applica-
tion requiring a considerably greater number, and a considerably more dense
structure, than the one here shown.

In figure 1a, it is illustrated that the entire thin film substrate 1 is trea-
ted with accelerated particles, in the form of ions "J" and that, in that connec-
tion, a number of nano-wires 1d or latent nano-tracks 1d are formed by the
penetration of these ions.

As ion "J", 1000 MeV X" may advantageously be utilized, which
has proved to be suitable for passing through a polyimide-structured plastic, in
the form of a thin film substrate 1.

In figure 1a, the thin film substrate 1 is covered by a first, an upper,
thin copper layer 1' and a second, a lower, thin copper layer 1".

Figure 1b illustrates that the top side 1' and the bottom side 1" of the
thin film substrate 1, have been coated with one copper layer 12 and 13 each
and with the upper copper layer 12 being assigned an opening 12a.

More particularly, 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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allow the formation of a number of nano-wires 1d or latent nano-tracks comp-
letely traversing said thin film substrate. - '

Figure 1d shows that said real nano-tracks 1e in a known way are to
be filled with a metal material 1f, having extremely good electrically conducting
properties, for the formation of through-hole related microvias, such as via
"V,

Furthermore, figure 1d shows that nickel or copper is deposited inside
the pores or the real nano-tracks 1e in two steps, via a process known as
electrodeposition.

Since the pores or the real nano-tracks 1e extend through the entire
thickness of the thin film substrate 1 towards the lower layer 1", this could con-
sist of a support portion, alternatively an adhesive tape is utilized.

In figure 1c, also a pre-cleaning of the through-hole or real nano-tracks
1e may be effected using ethanol, in order to improve a wetting of the real
nano-tracks.

In figure 1e, it is illustrated that the upper copper layer 1' has been re-
moved before the material via the electrodeposition reaches the same.

A first electrodeposition is adapted to serve as a protection for the
copper layer or the copper film 1" against etching liquid.

Then the electrodeposition follows,

When the microvia "V1" has grown towards the upper surface 1a of
the thin film substrate 1, a "cup” is formed and the deposition is stopped.

Figure 1f also illustrates that 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 fim 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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nected in order to, by means of second conducting wires, here designated
"L2", "L4" and "L6", abplied to the faced-away surface 1b of the thin film sub-
strate, provide a series connection of the vias "V1", "V2" to "V5" into an induc-
tor coil. v

Here, figure 3 in principal illustrates the appearance of said vias "v2",
"V3" and "V4" and with the circuitry "L3", "L5" on the top side 1a illustrating
interconnected microvias in the way that figure 2 shows, in addition to a cir-
cuitry "L4" on the bottom side 1b.

All conducting wires on the top side 1a, all microvias through the thin
film substrate and all conducting wires on the bottom side 1b are formed from

one and the same metal material.

Description of Now Proposed Embodiment

It should then by way of introduction be emphasized that in the subse-
quent description of a presently proposed embodiment, which has the signifi-
cative features associated with the invention and which is elucidated by figures
4 to 10 shown in the appended drawings, it has been chosen terms and é par-
ticular terminology with the intention to thereby primarily allow to make clear
the fundamental idea of thé invention.

It should, however, in this connection be taken into consideration that
expressions chosen here should not be seen as limiting solely to the terms uti-
lized and chosen here, but it should be understood that each term chosen in
this manner should be interpreted so that it, in addition, comprises all technical
equivalents that operate in the same or substantially the same way, in order
to, in this way, enable the achievement 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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Thus, the present invention is in principle based on the method that for
another technical field and application has been taught in figures 1 to 3, and
where a plurality of adaptations are required in order to, from this technique,
enable the provision of one or more electric circuit arrangements, which in the
following will be exemplified as a thermocouple, which in an application for gas
metering is adapted to serve as a detector,

In that connection, the present invention teaches that-a first number of
real nano-tracks 1e, here illustrated as three, should be filled with a first mate-
rial M1, having good electric properties, for the formation of a first number of,
here denominated, first microvias, designated "V10", "V30" and "V50”, in ac-
cordance with what principally has been shown in figure 1e.

However, the invention teaches or suggests that a second number of
real nano-tracks 1e, here illustrated as three, should be filled with a second
material M2, having good electric properties, for the formation of a second
number of, here denominated, second microvias, designated "V20", "V40" and
"V50", and this may then be effected in accordance with what principally has
been taught in figure 1e, however on the condition that the first vias "V10",
/30" and "V50" should be covered and masked and that the second real
nano-tracks should be exposed for access by the second material M2.

The method and process steps associated hereby are more closely
shown and described in figures 8, 9 and 10, and which will be described more
in detail in the following.

Of importance for the illustrated embodiment, according to the present
invention, as of a thermocouple 100, is that the first material M1 and the sec-
ond material M2 of said first and second microvias should be chosen with mut-
ually different electrical-thermal properties, for the formation of one or more
co-ordinated or separated electric thermocouples, which 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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The electrically conducting material surface-applied 10a and 10b to
the thin film substrate 10, coated on both sides of the thin film substrate 10,is
distributed and/or adépted in order to, by means of a formed electric circuitry
L10, L30, L50, allow the electrical interconnection of first microvias "V10",
"V/30" and "V50", allocated the first material M1, with'second microvias "V20",
"V40" and "V50", allocated the second material M2.

A first microvia "V10" included in a series connectiori and a last micro-
via "V50" inclﬁded in said series connection, are co-ordinated to form an elec-
tric thermocouple 100 connected in series via connections 101 and 102.

Not only figure 2, but also figure 4, illustrate solely a short section of
the inductance alternatively a short section of the electric thermocouple 100
according to the present invention and it should be understood that a consid-
erably greater number of microvias can and should be connected in series
with each other in order to form a thermocouple 100.

Nothing prevents from, on the same thin film material 1, forming a plu-
rality of individual thermocouples connected in series in accordance with figure
4.

Nothing prevents from allowing to connect in parallel a plurality of such
individual thermocouples 100 connected in series.

The processed thin film substrate 10 shown in figure 4 of an electric
thermocouple 100 is adapted to be included as a signal receiver in.a detector
adapted for spectral analysis.

For a person skilled in the art it is evident that the surface section 10a
of the electric thermocouple 100 may be repeated on a thin film substrate 10,
such as at the reference designation 10a', and that thereby two electric ther-
mocouples 100 and 100" may be presented on one and the same thin 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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thin film substrate 10 should be treated with heavy accelerated ions "J", in
order to, in this way, create conditions for not only utilizing certain microvias
for different metals, interconnected as an electric thermocouple, but likewise
enabling the creation of conditions for the formation of another electric circuitry
and circuit arrangement, of the previously known form, inside the thin film sub-
strate. ‘

According to the present invention and the application thereof taught
here, it is required that the kinetic energy allocated to the particles or ions,
should be chosen so that at least 80 % of the particles with full certainty will
pass through the chosen thickness of said thin film substrate 10, in order to, in
this way, be able to ensure that the coordinated microvias become faultless
connected through the thin substrate‘.

Since the invention is based on possibilities for a series connection of
a plurality of microvias, having mutually equal or different materials, a certainty
is required for such a series connection of through-hole related microvias via
formed surface-related circuitry for the microvias completely passing up or
down to the surfaces and giving electric contact.

Also according to the present invention, said real nano-tracks will be
able to be formed by means of a masking or tenting process (the result of this
is compared with pieces of embroideries on a surface area related to said thin
substrate) and with, on that occasion, a first a number of selected real nano-
tracks, via a chosen process and by masking, becoming filled with a first
electrically conducting material in order to form first microvias.

A second number of selected real nano-tracks, via a chosen process
and by masking, should also be filled, however, with a second electrically
conducting material, in order 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 andfor fo 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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Furthermore, it is taught that a plurality of first microvias and a plurality
of second microvias should be electrically interconnected by an electrically
conducting material applied to the second one of the two surfaces of the thin
film substrate via masking ot tenting, for the formation of distinct conducting
wires or circuitries.

Nothing prevents from, simultaneously with the formation of said con-
ducting wires and circuitries, also providing transverse circuitries via other
microvias inside the thin film substrate, in order to allow the inclusion of said
vias as circuitry in other electric circuit arrangements.

Said thin film substrate 10 is selected from a plastic material and as-
signed a thickness between 200 and 30 pm, preferably between 120 and 50
pm, in order to, in this way, be able to present an electric thermocouple of a
nature that will be described more closely in the following. The thickness sho-
uld be able to be chosen between 100 and 75 pum.

More particularly, said thin film substrate 10 may consist of an aroma-
tic polymer material, with an etching being made in an alkaline and/or oxidizing
wet environment, while utilizing chemical agents for the formation of open real
nano-tracks.

More particularly, it is indicated that the kinetic energy should be cho-
sen to be between 200 and 7000 MeV per ion, where the ions with a chosen
certainty, here set as at least 80 %, should be able to pass through the thick-
ness of the thin film substrate 10.

Said nano-wires 1d occurring in the thin film substrate 10 may be for-
med by means of "Coulomb" explosions and/or subsequent thermal transient,
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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With a reference to figure 5, there is illustrated a temperature-time-
graph for temperatures allocated the hot joints and temperatures alllocated the
cold joints at an thermoelectric coupling proposed for a detector in spectral
analysis and where an assigned temperature difference "dT” can be regarded.
as depending on at least the following factors:

a) the light intensity for light waves incident against the upper surface 10a,

b) the frequency of the light intensity between two consecutive pulses,

¢) the upward gradient characteristics of the light intensity,

d) the length "d" of the microvia transverse to the thin film substrate 10,

e) the caleulated thickness "t" of the microvia transverse to the thin film
substrate 10,

f) the distance between adjacenf microvias, with the distance "a" (figure 3)
constituting the distance between the vias "V2" and "V3" while the distance
"a1" constitutes the distance between the vias "V2" and "V4",

g) heat transfer occurring between the microvias and the bulk material,

h) chosen material in the bulk material or the thin film substrate 10,

i) chosen heat conduction from the lower surface 10b to a substratum 103,

j) the number of real nano-tracks connected in paralle! in forming the
respective microvia,

k) the calculated thickness of said real nano-tracks.

The embodiment according to figure 4 illustrates and manifests the uti-
lization of a number of different parameters, each one adapted fo 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
occuriing 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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gle thick microvia gives a lower temperature gradient than a number of thin
microvias. ’

A thinner microvia gives a higher electric resistance value than a thic-
ker microvia.

A greater number of microvias, interconnected in series in the way that
has been prescribed, gives a higher output signal than at fewer microvias.

An additional parameter, which may be assigned the conditions of an
electric thermocouple, is that the time-related character of a utilized light sour-
ce or lamp will affect occurring temperature difference.

However, it has turned out that if a lamp is controlled via pulses, whe-
reby the lamp is assigned a chosen frequency of emitted light pulses, this fre-
quency should be chosen to appear during 0,1 sec, at a thin film substrate
having a thickness "d" of 100 um.

Another condition is that the microvias should have a predetermined
resistance value and where the same value should be as low as possible, say
less than 100 Q, however resistance values of the electric thermocouple of up
to or equal to 30-50 kQ should have to be accepted.

Figure 6 illustrates time-dependent development of the temperature
difference and where said graph also can be regarded as representing the out-
put signal from the electric thermocouple 100.

In figure 7, a graph is shown of how the height dimension or the thick-
ness "d" of the thin film substrate is related to the output signal from the elec-
tric thermocouple and related to a repetition frequency of utilized light source
or lamp.

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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Within the scope of the invention, of course possibilities falls to allow
the utilization of electric fully conducting or semi-conducting material in the
microvias and/or for the surface portions 10a and 10b, respectively, in order
to, in this way, be able to construct various circuit arrangements, while utilizing
at least two different materials.

Nothing prevents from, for the circuitry along the surfaces 10a and
10b, respectively, choosing a metal material that differs front the material that
is utilized in the microvias.

In figure 8, a sequence is shown, similar to the one illustrated in figure
1, of a method divided into in a number of process steps "A"; "B" to "G", in
order to, by means of a butk material structured as a thin film, enable the for-
mation of a thermocouple or another circuit arrangement, during the utilization
of at least two, here illustrated by three, different metal materials M1; M2 and
M3.

Thus, figure 8A shows that a bulk material 80, in the form of a thin film
material, is exposed to a radiation while utilizing particles or ions 80a, and
thereby traversing nano-wires 80b or latent nano-tracks 806 are formed.

Here, the entire top surface 80c of the material 80 is processed and
the nano-wires 80b become well distributed, according to prior art in the same
process step.

Figure 8B illustrates that the nano-wires 80b formed in figure 8A are
subjected to an etching process in a process step, in order to provide reat
nano-tracks 80d.

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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Figure 8D also shows that a resist 80i serving as a masking. or pro-
tection film has been épplied to the metal layer 80e.

Figure SE 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'.

Figure 8F intends to illustrate that the film 80f' has been removed in
one process step and in a subsequent process step, a new photo-resist 80j, a
dry film, having a masking with an opening 80k, in order to lay bare the filled
nano-tracks 80h and 80h', respectively, as microvias, is applied to the top
surface 80c, and via electro-plating a metal material M3 is applied that forms
requisite circuitry, such as the one designated by "L10".

Figure 8F also intends to illustrate that the metal layer 80e and the
protection film 80i' have been removed in one process steps and in a subse-
quent process step, a new photo-resist 80]', a dry film, having a masking in the
form of an opening 80k, in order to lay bare the filled nano-tracks 80h and
80h', respectively, as microvias is applied to the bottom surface 80¢', and via
electro-plating a metal material M3 is applied that forms requisite circuitry,
such as the one designated by "L30" in figure 4.

Figure 8G shows that in a process step, the photo-resists 80j and 80j'
have been removed, and thereby a circuit arrangement (100) is at hand, hav-
ing microvias and circuitry on the top side 80c and the bottom side 80¢' 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 eleétrically 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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In figure 9, a sequence is shown, similar to the one illustrated in figure
8, of a method divided into in a number of prooéss steps "A"; "B" to "F" in order
to, by means of a bulk material structured as a thin film, enable the formation
of a thermocouple or other circuit arrangement during the utilization of at least
two, here illustrated by three, different metal materials M1; M2 and M3.

Thus, figure 9A shows that a bulk material 80, in the form of a thin film
material, is exposed to a radiation while utilizing particles or ions 80a, and
thereby traversing nano-wires 80b or latent nano-tracks 80b are formed.

Here, the entire top surface 80c of the material 80 is processed and
the nano-wires 80b become well distributed, according to prior art in the same
process step.

Figure 9B illustrates that the nano-wires 80b, formed in figure 9A, are
covered by a photo-resist 80f and, via a masking and its openings 80g, they
are subjected to an etching process in a process step according to figure 9C,
in order to provide selected real hano-tracks 80d.

Here, solely selected parts of the top surface 80c are processed so
that the bulk material 80 exhibits a chosen perforation of real nano-tracks 80d.

In figures 9B and 9C is illustrated that the material 80 is provided with
a metal layer 80e in an additional process step.

Figure 9D illustrates that in a process step, a photo-resist, a dry film
80f, having an opening 80g in order to lay bare three shown real nano-tracks
80h, is applied to the top surface 80c.

By a process steps, 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.

Figure 9E illustrates that in a subsequent process step, the dry film 80f
is removed and a photo-resist, a dry film 80" 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 OF and are, therefore, not shown.

26

-29-




10

15

WO 2004/098256 PCT/SE2004/000606

Figure 10 intends to illustrate that the radiation from the ion 80a is ef-
fected'by a masking process ortenting, so that sblely the latent nano-tracks
and nano-wires 80b are formed inside the surface section that, subsequent to
the above-described process steps, are to form microvias.

Even if the invention is illustrated in connection with a thermocouple, it
is evident that said technique could be utilized also for other detectors, such
as IR-detectors, such as movement detector and the like. -

The invention is of course not limited to the embodiment given above
as example, but may be subjected to modifications within the scope of the ge-
neral idea according to the invention, illustrated in the subsequent claims.

Particularly, it should be taken into consideration that each unit shown
may be combined with each another unit shown within the scope of the inven-
tion in order to be able to attain the desired technical function.
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Claims

1. A processed thin film substrate, in order to produce a printed circuit
card or board, having a plurality of microvias going or passing through said
thin film substrate and electrically connected along faced-away surfaces, in
order to form an electric circuit, where; a; at least certain selected surface
sections of the thin film substrate are treated with accelerated particles, b;
that the velocity of said particles, when they hit said selected surface section,
and the mass of the particles are mutually adapted to such values that the
kinetic energy associated to the particle becomes chosen so that at least
some particles will pass through said thin film substrate, in order to allow the
formation of nano-wires or [atent nano-tracks traversing said thin film
substrate, ¢; that selected latent traversing nano-tracks are processed, in
order to form real nano-tracks traversing the thin film substrate, d; that said
real nano-tracks are filled with a material, having chosen electrically con-
ducting properties, for the formation of said through-hole microvias, e; and
that a plurality of through-hole microsvias are electrically interconnected by
means of at least one material applied to the faced-away surfaces of the thin
film substrate and having chosen electrically conducting properties, a first
number of said real nano-tracks being filled with a first material (M1), having
chosen electric properties, for the formation of a first number of, here
denominated, first vias (V10, V30, V50), while a second number of said real
nano-tracks are filled with a second material (M2), having chosen electric
properties, for the formation of a second number of, here denominated, sec-
ond vias (V20, V40, V60), characterized in that the first material (M1) and the
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 adapted 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 series connection are co-ordinated for presenting an
electric thermocouple and/or a circuit arrangement.
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2. A thin film substrate according to claim 1, wherein a processed thin
film substrate, having properties associated with a thermocouple, is adapted to

be included as a signal receiver in a detector adapted for spectral analysis.

3. A thin film substrate according to claim 1, whereby during "b", the
kinetic energy allocated to particles is so chosen that at least 80 % of the
particles with certainty will pass through said thin film substrate.

4. A thin film substrate according to claim 1, whereby during "c¢", said real
nano-tracks are formed by means of a masking process.

5. A thin film substrate according to claim 1, wherein said thin film
substrate is selected from a plastic material and has assigned a thickness
between 200 and 30 um.

6. A thin film substrate according to claim 1 wherein said thin film
substrate consists of an aromatic polymer material, with an etching being
carried out in an alkaline and/or oxidizing wet environment while utilizing

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

7. A thin film substrate according to claim 1, whereby during "b", the
kinetic energy is between 200 and 7000 MeV per ion.

8. A thin film substrate according to claim 1, whereby during "b", said
nano-wires are provided by means of "Coulomb" explosions and/or via a
thermal transient.

9. A thin film substrate according to claim 1, whereby during "c", a

sodium hypochlorite-containing or potassium oxide-containing solution is
utilized.
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10. A thin film substrate according to claim 1, wherein said real traversing
open nano-tracks formed during "c" are pre-processed for a wetting of inner
track surfaces.

1. A method for processing a thin film substrate, in order to produce a
printed circuit card or board, having a plurality of microvias going or passing
through said thin film substrate and electrically connected along faced-away
surfaces, in order to form an electric circuit, comprising

a; treating at least certain selected surface sections of said thin film substrate
with accelerated particles, such as in the form of ions,

b; that the velocity of said particles, when they hit said selected surface sec-
tion, and the mass of the particles is adapted to such values that the kinetic
energy associated to the particle becomes chosen so that at least some
particles, with full certainty, will pass through said thin film substrate, in order
to allow the formation of nano-wires or latent nano-tracks traversing said thin
film substrate,

¢, that selected latent traversing nano-tracks are processed to form real nano-
tracks traversing the thin film substrate, d; that said real nano-tracks are filled
with a material, having chosen electrically conducting properties, for the
formation of through-hole microvias,

e; and that a plurality of through-hole micro vias are electrically intercon-
nected by means of at least one material applied to the faced-away surfaces
of the thin film substrate and having chosen electrically conducting properties,
a first number of said real nano-tracks is filled with a first material (M1), having
chosen electric properties, for the formation of a first number of, here
denominated, first vias (V10, V30, V50), while a second number of said real
nano-tracks are filled with a second material (M2), having chosen electric pro-
perties, for the formation of a second number of, here denominated, second
vias (V20, V40, V60),

characterized in that said first material (M1) and said second material (M2) of
selected first and second vias (V10-V60) have 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 adapted in
order to allow the electrical interconnection of first vias, allocated said first
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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 presenting an electric thermocouple
and/or a circuit arrangement.

12. A method according to claim 11, wherein a processed thin film
substrate, having properties associated with a thermocouple, is adapted to be
included as a signal receiver in a detector adapted for spectral analysis.

13. A method according to claim 11, wherein during "b", the kinetic energy
to particles is at least 80 % of the particles that with certainty will pass through
said thin film substrate.

14. A method according to claim 11, wherein during "c", said real nano-

tracks are formed by means of a masking process.

15. A method according to claim 11, wherein during "d", selected real

nano-tracks are filled with a first material, to form first vias.

16. A method according to claim 11, wherein during "d", second selected
real nano-tracks are filled with a second material to form second vias.

17. A method according to claim 11, wherein during "b", defined latent
traversing 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.
18. A method according to claim 11, wherein said thin film substrate is
selected from a plastic material and assigned a thickness between 200 and 30

pm.

19. A method according to claim 11, wherein said thin film substrate
consists of an aromatic polymer material, with an etching being carried out in
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an alkaline and/or oxidizing wet environment while utilizing chemical agents for
the formation of open real nano-tracks.

20. A method according to claim 11, wherein during "b", the kinetic energy
is chosen to be between 200 and 7000 MeV per ion.

21, A method according to claim 11, wherein during "b", said nano-wires
are provided by means of "Coulomb" explosions and/or via a thermal transient.

22. A method according to claim 11, wherein during "c", a sodium
hypochlorite-containing or potassium oxide-containing solution is utilized.

23. A method according to claim 11, wherein said real traversing open

nano-tracks formed during "c" are pre-processed, with ethanol, for a wetting of
inner track surfaces.
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