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ASSEMBLY PLATFORM posers are relatively ‘ unsmart which do not allow anything 
more than the interconnects and routing paths . The I / O 

CROSS - REFERENCE TO RELATED points or pillars made by the conventional technology also 
APPLICATION possess challenges to further miniaturize the I / O dimensions 

5 and increases the poor reliability issues and fatigue failures . 
This Application is a Section 371 National Stage Appli Thus , there is a need for improved connection interfaces 

cation of International Application No. PCT / SE2017 / with freedom to decrease the dimensions in x , y and z , such 
050430 , filed May 3 , 2017 and published as WO 2017 / as an advanced interposers , for electronic devices . This leads 
192096 on Nov. 9 , 2017 , in English , which claims the benefit to the need for an advanced wafer level packaging platform 
of priority of Swedish Application No. 1630103-8 , filed on 10 that can unleash the freedom to design further miniaturiza 
May 6 , 2016 , the entire contents of which are hereby tion of the packaging of functional chips and components to 
incorporated by reference in their entirety . a smarter and slick assembly platform . 

Accordingly , todays conventional interposers pose a limi 
FIELD OF THE INVENTION tation on the number devices that can be connected due to 

15 the arrangement of the solder balls or the metallic materials 
The present invention relates to an assembly platform for that creates the connection . This may lead to that the 

arrangement between an electronic device and a substrate to interposer may limit the performance of a final electronic 
interconnect the first electronic device and the substrate device since the number of components that can be inter 
through the assembly platform . The present invention also connected is set by the interposer solder ball and its limi 
relates to a method of manufacturing such an assembly 20 tations . Furthermore , the ever increasing demand for more 
platform . functions per unit area of a chip creates the demand to go 

down in dimension of the solder balls in terms of intercon 
BACKGROUND OF THE INVENTION nect pitch to enable more number of I / O points per unit area . 

Thus , there is a need for improved connection interfaces , 
In today's electronics , size and form factors are of sig- 25 such as interposers , for electronic devices . 

nificant consideration in any physical arrangement of chips . 
Due to the rapid progress in portable electronic devices the SUMMARY 
demand for more compact physical arrangements of chips 
has become even more intense resulting in demand of In view of the above - mentioned and other drawbacks of 
improving the technology around electronic packaging solu- 30 the prior art , it is an object of the present invention to 
tions . As an example , today's phone is equipped with provide an assembly platform which alleviates at least some 
devices including powerful processors , memory , sensors , of the above drawbacks of the prior art . 
transceivers etc. make it a smart system . To make such According to a first aspect of the present invention , it is 
a smart system demands very high integration possibilities therefore provided an assembly platform for arrangement as 
( including heterogeneous integrations ) to package many 35 an interposer device between an integrated circuit and a 
functional chips into a very small space or more suitably substrate to interconnect the integrated circuit and the sub 
called overall small foot print . Many of these functional strate through the assembly platform , the assembly platform 
chips require densely packed input and output connections , comprising : an assembly substrate ; a plurality of conducting 
commonly known as I / Os . These I / Os typically need to be vias extending through the assembly substrate ; at least one 
connected to other chips or a PCB board underneath to 40 nanostructure connection bump on a first side of the assem 
complete the total functional system . Furthermore , to make bly substrate , each nanostructure connection bump being 
efficient I / Os , they are required to be as small as possible to conductively connected to at least one of said vias and 
increase the number of I / O points per unit area , increase the defining a connection location for connection with at least 
electrical and mechanical reliability at a small size , reduce one of the integrated circuit and the substrate , wherein each 
the overall resistance and impedance of the interconnects 45 of the nanostructure connection bumps comprises : a plural 
and hence to minimize the signal propagation delays . ity of elongated conductive nanostructures vertically grown 

Interposers emerged a packaging platform serving as a on the first side of the assembly substrate , wherein the 
high density I / O substrate with a redistribution layers . It also plurality of elongated nanostructures are embedded in a 
allows a heterogeneous assembly of incompatible technolo metal for the connection with at least one of the integrated 
gies to be mixed on the same platform and combined with 50 circuit and the substrate , an electrode connected to each 
Through Silicon Vias ( TSVs ) , opens the doors for further nanostructure in the first plurality of nanostructures and 
optimization of form factors . In order to electrically connect connected to the vias , at least one connection bump on a 
devices through the interposer TSVs , the interposer typically second side of the assembly substrate , the second side being 
has a number of solder balls which are arranged to match the opposite to the first side , the connection bump being con 
I / Os on the devices ( e.g. the IC and a connecting substrate ) . 55 ductively connected to the vias and defining connection 
However , the potential of the today's conventional inter locations for connection with at least one of the integrated 

posers faces the limitations on the number of devices that circuit and the substrate . 
can be connected . For example , the interposer may limit the The conductive vias may be conductively connected to 
form factor and / or the performance of a final electronic the nanostructures , so that electrical current can flow from 
device since the number of components that can be inter- 60 the nanostructures to the vias . Moreover , the assembly 
connected is primarily limited by the interposer solder balls substrate may advantageously be an insulating substrate . 
and its limitations in terms of size , pitch ( a typical conven The electrode is conductively connected to the nanostruc 
tional pitch may be about 50 um ) and height . Furthermore , tures , so that electrical current can flow from the nanostruc 
the ever increasing demand for more functions per unit area tures to the electrode . 
of a chip creates the demand to go down in dimension of the 65 The term “ nanostructure connection bump ” is not meant 
solder balls in terms of interconnect pitch to enable higher to mean that the connection bump itself has to be nano - sized , 
number of I / O points per unit area . The conventional inter but is meant to mean that the connection bump comprises 
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nanostructures . The present invention is based upon the to the vias and configured to connect the nanostructure 
realization that an assembly platform can conveniently be connection bump to the vias so that the nanostructure 
provided using nanostructures embedded in a metal as connection bump is electrically connected to the connection 
nanostructure connection bumps . By growing the nanostruc bump on the second side of the assembly substrate . 
tures on the assembly substrate , the pitch , i.e. the distance 5 In a further embodiment , the electrode is part of the 
between the nanostructure connection bumps can be con conductor pattern . 
siderably reduced compared to conventional connection According to embodiments , the plurality of elongated 
bumps , thereby enabling more input / output points on an nanostructures of the nanostructure connection bump and 
assembly platform ( i.e. the density of I / O's can be the amount of metal may be configured so that the metal is 
increased ) . Additionally , the height of the assembly platform 10 maintained within the connection location by the plurality of 
as an interposer in the direction of the interconnected elongated nanostructures . The nanostructures may thus be 
devices ( i.e. IC and substrate ) can be reduced compared to arranged to cause capillary forces that prevent the metal 
conventional interposers , thereby reducing the size of the from escaping away from the connection location defined by 
complete electronic assembly . Furthermore , the assembly the nanostructure connection bump . The escaping may for 
platform can be processed at higher temperatures than 15 example be prevented at times when the assembly platform 
typical integrated circuits , allowing larger thermal budget is bonded to the IC or the substrate . At such times the metal 
window and thereby more freedom in the configuration of of the connection bump may be in liquid state . The capillary 
the nanostructures and / or a more cost - efficient processing . force may further contribute to obtain a connection bump 
In addition , manufacturing of the assembly platform is with fewer voids . In addition , the presence of nanostructures 
significantly simplified by growing the nanostructures on the 20 may also enable to reduce the amount of metals needed to 
assembly substrate since the nanostructures do not have to create the connection bump joining . 
be e.g. transferred or otherwise additionally processed . A According to an embodiment , the plurality of elongated 
further advantage is that the interface strength / properties nanostructures of said nanostructure connection bump are 
between the nanostructures and the underlying substrate is densely arranged such that the metal when in a liquid state 
improved by growing the nanostructures directly on the 25 is maintained within the connection location by capillary 
substrate or on the electrode . Another additional advantage forces caused by said plurality of elongated nanostructures . 
to grow the nanostructures directly on the assembly sub According to another embodiment , the pitch between two 
strate or on the electrode present on the substrate is that the adjacent nanostructure connection bumps on the first side is 
growth processing parameters for growing nanostructures different from the pitch between two adjacent connection 
do not need to comply with the traditional CMOS or other 30 bumps on the second side , each of the two nanostructure 
chip processing environments open up new possibilities . connection bumps on the first side are connected to a 
Furthermore , growth processing parameters can be tailored respective adjacent connection bump on the second side 
to grow nanostructures with different properties . This can through a respective vias . In other the assembly 
enable to exploit the electrical , mechanical , optical or any platform may be arranged to provide a fan - out of the 
other properties of grown nanostructures to benefit the 35 connection bumps from the one side to another side . In this 
assembly platform . embodiment , a first nanostructure connection bump on the 
The use of grown nanostructures allows extensive tailor first side is interconnected with a first connection bump on 

ing of the properties of the nanostructures . For instance , the the second side , and a second nanostructure connection 
height of the assembly platform may be controlled by bump on the first side is interconnected with a second 
tailoring the growing height of the nanostructures . Such 40 connection bump on the second side , where the pitch on the 
advantage essentially may unleash the control of the size of first side is different from the pitch on the second side . 
a nanostructure bumps to be controlled in all x , y and z In one embodiment , the pitch between two adjacent 
directions . nanostructure connection bumps on the first side is smaller 

The nanostructures preferably provide metallic conduc than the pitch between two adjacent connection bumps on 
tion properties for the nanostructure connection bumps . The 45 the second side . 
nanostructures may advantageously be carbon nanostruc According to an embodiment , the at least one connection 
tures , such as carbon nanotubes , carbon nanofibers , or bump on the second side of the assembly substrate is / are 
carbide - derived carbon nanostructures . Additionally or alter nanostructure connection bump ( s ) . In other words , the con 
natively , the nanostructures may advantageously be metallic nection bumps on the second side of the assembly substrate 
nanostructures . The elongated nanostructures may be in the 50 may be nanostructure connection bumps and thus comprise 
form of nanowires , nanowhiskers , or nanotubes . nanostructures . 

That the nanostructures are grown on the substrate should According to embodiments , the height of the nanostruc 
be interpreted as that the nanostructures may be grown ture connection bump may be controllable by the growing 
directly on the substrate or on an electrode arranged on the height of the elongated conductive nanostructures . 
substrate . The electrode is deposited on the assembly sub- 55 According to embodiments , the assembly platform may 
strate prior to growing the nanostructures . Thus , according further comprise a second plurality of elongated nanostruc 
to various embodiments , the electrode may be arranged tures vertically grown on the first side of the assembly 
between the assembly substrate and each nanostructure in substrate . The second plurality of elongated nanostructures 
the first plurality of conductive nanostructures . In these may be configured to other functions than the first plurality 
embodiments , the nanostructures in the first plurality of 60 of nanostructures . The second plurality of nanostructures 
nanostructures may be grown from the electrode on the may be configured to dissipate heat from the IC to the 
substrate , that is , from a conductive electrode on the sub assembly substrate thereby serving to improve thermal dis 
strate . In short , the nanostructures may be grown from the sipation of e.g. an electronic assembly comprising the sec 
electrode which is arranged on the substrate . ond plurality of elongated nanostructures . The second plu 

According to embodiments , the assembly platform may 65 rality of nanostructures may be configured to mechanically 
further comprise a conductor pattern on the assembly sub support the IC to thereby relieve stress on the nanostructure 
strate , the conductor pattern being conductively connected connection bumps exerted by e.g. the IC . The second 
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plurality of nanostructures may be configured to reduce This way the second plurality of nanostructures may provide 
mismatch in coefficient of thermal expansion . Thus , the improved mechanical support between the assembly sub 
nanostructures flexes as a response to thermal expansion of strate and / or an IC . 
e.g. the IC or substrate so that there is some degree of According to an embodiment of the invention , the second 
mismatch tolerance . The second plurality of nanostructures 5 plurality of nanostructures may be grown from a recessed 
may be arranged as alignment marks or have optical func assembly structure . 
tions ( e.g. light absorbing black materials , frequency depen According to a second aspect of the present invention , 
dent / sensitive element ) . The second plurality of nanostruc there is provided an electronic assembly comprising an 
tures may be arranged in a regular array to create structures assembly platform according to any one of the embodi 
to mimic artificial photonic crystals to function as optical ments , and further comprising the integrated circuit and the 
interconnects or wave guides . To make a functional second substrate and / or a second integrated circuit , wherein the 
plurality of nanostructures they may be designed to grown integrated circuit and the substrate and / or the second inte 
anywhere on the interposer according to embodiment design grated circuit are interconnected through the assembly plat 
and functions . form . 

According to an embodiment of the invention , the second In one embodiment , the electronic assembly may further 
plurality of nanostructures may be grown in an opening in comprise a protective polymer plastic based housing , 
the assembly structure , whereby the second plurality of wherein the assembly platform , the integrated circuit and the 
nanostructures extend from a bottom part of the opening to substrate is over - molded by the housing . This way , the 
above the surface of the first side of the assembly substrate . 20 integrated circuits and other electrical components of the 
The opening may be in the form or a recess in the substrate . electronic assembly is protected from e.g. humidity , sun 

In yet another embodiment , the assembly platform may light , dust , etc. or any other external environment not 
further comprise a second plurality of elongated nanostruc suitable for integrated circuits . The housing may be com 
tures vertically grown on said second side of said assembly prised of epoxy or a resin . 
substrate . Further embodiments of , and effects obtained through this 

Also in the case of the second plurality of nanostructures second aspect of the present invention are largely analogous 
being grown on the second side , the second plurality of to those described above for the first aspect of the invention . 
nanostructures may have been grown in an opening in said According to a third aspect of the invention , there is 
assembly structure , whereby the second plurality of nano provided a method of manufacturing an assembly platform 
structures extend from a bottom part of said opening to 30 for arrangement between an integrated circuit and a sub 
above the surface of the second side of the assembly strate to interconnect the first integrated circuit and the 

substrate through the assembly platform , the method com substrate . prising the steps of : providing an assembly substrate having The advantages of having the second plurality of nano a plurality of conducting vias extending through the assem structures on the second side are similar to the above 35 bly substrate , forming at least a first plurality of conductive mentioned advantages of having the second plurality of elongated nanostructures on the assembly substrate ; embed 
nanostructures on the first side . ding each nanostructure in the first plurality of conductive 

Furthermore , the second plurality of nanostructures may nanostructures in a metal , whereby the first plurality of 
be coated with or embedded in metal or a polymer regardless conductive elongated nanostructures and the metal forms a 
of which side they have been grown . A coating should be 40 nanostructure connection bump being conductively con 
understood as a conformal layer or at least nearly conformal nected to the vias and defining connection locations for 
layer of the coating material on the nanostructures . connection with at least one of the integrated circuit and the 

In another aspect of the present invention , the second substrate ; forming a connection bump comprising a metal on 
plurality of nanostructures may be grown on a metal layer ( s ) a second side of the assembly substrate , the second side 
and may be coated with a conformal or non - conformal layer 45 being opposite to the first side , the connection bump being 
of film of polymer or dielectric or electrolyte materials . In conductively connected to the vias and defining connection 
some embodiments another layer of metal is added to the locations for connection with at least one of the integrated 
nanostructures for improved conductivity as a coating before circuit and the substrate . 
the film of polymer or dielectric or electrolyte materials is This is further provided that there may be provided 
added . The coated film on the second plurality of nanostruc- 50 insulating layer ( s ) where necessary to create insulations 
tures may further be coated with an additional layer of metal between the layers where appropriate from processing point 
film to form a metal - nanostructure - dielectric / electrolyte of view such that the connections function as interconnects . 
metal configuration . In such configuration , the electrolyte This is further provided that there may be provided diffusion 
may be in the form of solid state electrolyte or in the form barrier ( s ) for vias to avoid any diffusion of via materials to 
of sol - gel electrolyte . Such a metal - nanostructure - dielectric / 55 the substrate . 
electrolyte - metal configuration may be connected with other According to an embodiment of the invention , the step of 
parts of the assembly platform via metal lines through the forming the at least first plurality of conductive elongated 
bottom most and top most metal layer of the metal - nano nanostructures may comprise the steps of : providing a 
structure - dielectric / electrolyte - metal configuration . This patterned catalyst layer on the assembly substrate ; and 
way second plurality of nanostructures may provide to form 60 growing each nanostructure in the first plurality of conduc 
a functional local energy storage device ( s ) or capacitor ( s ) on tive nanostructures from the catalyst layer . 
the assembly platform . According to an embodiment of the invention , the step of 

According to an embodiment of the invention , the second forming the at least first plurality of conductive elongated 
plurality of nanostructures may be grown surrounding the at nanostructures may comprise the steps of : providing a 
least one nanostructure connection bump . In other words , 65 patterned catalyst layer on the assembly substrate ; and 
the second plurality of nanostructures may be arranged in growing each nanostructure in the first plurality of conduc 
around the periphery of the nanostructure connection bump . tive nanostructures from the catalyst layer , wherein part of 



US 10,840,203 B2 
7 8 

the catalyst layer maybe interdiffused in the nanostructures . component , FPGA , 4 - controller , CPU , GPU , transceiver , 
Thus , at least part of the catalyst may be present in the sensors , RFID etc. , or any combination of them to create a 
nanostructures . functional system . In another aspect such assembled system 

According to an embodiment of the invention , the step of is then suitable for computer programmed or reprogrammed 
forming the at least first plurality of conductive elongated 5 using programming language via an external programming 
nanostructures may comprise : depositing a conducting hel tools to make the system functional suitable for specific 
player on an upper surface of a substrate ; depositing a application 
patterned layer of catalyst on the conducting helplayer ; There is further provided an assembly platform for 
growing the one or more nanostructures on the layer of arrangement as an interposer device between an integrated 
catalyst ; and selectively removing the conducting helplayer 10 circuit and a substrate to interconnect the integrated circuit 
between and around the one or more nanostructures . and the substrate through the assembly platform , the assem 

According to an embodiment of the invention , the hel bly platform comprising : an assembly substrate ; a plurality 
player is a non - conducting helplayer . of conducting vias extending through the assembly sub 

According to an embodiment of the invention , wherein strate ; at least one nanostructure connection bump on a first 
the layer of catalyst is patterned after it is deposited . 15 side of the assembly substrate , each nanostructure connec 

In one embodiment , the assembly substrate additionally tion bump being conductively connected to at least one of 
may comprise a metal underlayer , co - extensive with its said vias and defining a connection location for connection 
upper surface , and which is covered by the conducting with at least one of the integrated circuit and the substrate , 
helplayer . wherein each of the nanostructure connection bumps com 
Growing a plurality of nanostructures may be carried out 20 prises : a plurality of elongated conductive nanostructures 

using a method comprising : depositing a catalyst layer on vertically grown on the first side of the assembly substrate , 
the electrodes , the catalyst layer comprising grains having a electrode connected to each nanostructure in the first 
an average grain size different from the average grain size of plurality of nanostructures and connected to the vias ; and at 
the electrodes , thereby forming a stack of layers comprising least one connection bump on a second side of the assembly 
the bottom layer and the catalyst layer ; heating the stack of 25 substrate , the second side being opposite to the first side , the 
layers to a temperature where nanostructures can form and connection bump being conductively connected to the vias 
providing a gas comprising a reactant such that the reactant and defining connection locations for connection with at 
comes into contact with the catalyst layer . least one of the integrated circuit and the substrate . 

The catalyst layer may be provided in any suitable manner There is further provided an assembly platform for 
such as deposition , sputtering , electroforming , ALD , CVD , 30 arrangement as an interposer device between an integrated 
electroless plating etc. or any other suitable method avail circuit and a substrate to interconnect the integrated circuit 
able for processing or depositing catalyst materials . Catalyst and the substrate through the assembly platform , the assem 
layer may be provide in the form of catalyst particles bly platform comprising : an assembly substrate ; a plurality 
through spin coating or spray coating of catalyst particles . of conducting vias extending through the assembly sub 
Catalyst particles may be single metal particle or maybe 35 strate ; at least one nanostructure connection bump on a first 
polymer coated metal particles or maybe bimetallic particles side of the assembly substrate , each nanostructure connec 
as suited to grow nanostructures . tion bump being conductively connected to at least one of 

In one embodiment the step of embedding the metal said vias and defining a connection location for connection 
material may comprise : applying heat or pressure or com with at least one of the integrated circuit and the substrate , 
bination of heat and pressure so that the metal liquefies ; and 40 wherein each of the nanostructure connection bumps com 
solidifying the metal when in contact with the nanostruc prises : a plurality of elongated conductive nanostructures 
tures , such that the plurality of nanostructures is embedded vertically grown on the first side of the assembly substrate , 
by said metal . a electrode connected to each nanostructure in the first 

In one embodiment , the liquefied metal may be brought plurality of nanostructures and connected to the vias ; and at 
into the plurality of nanostructures by capillary forces 45 least one nanostructure connection bump on a second side of 
caused by the plurality of nanostructures . the assembly substrate , the second side being opposite to the 

It should be noted that the steps of the method according first side , the nanostructure connection bump being conduc 
to various embodiments of the present invention need not tively connected to the vias and defining connection loca 
necessarily be carried out in any particular order . tions for connection with at least one of the integrated circuit 

The electrodes or conductive pattern may be provided in 50 and the substrate . 
any suitable manner , such as through photo - lithography , This is further provided that there may be provided 
sputtering , evaporation , electroforming , ALD , CVD , elec insulating layer ( s ) where necessary to create insulations 
troforming , electroless plating etc. or any other suitable between the layers where appropriate from processing point 
method available for processing or depositing conductive of view such that the connections function as interconnects . 
materials . 55 This is further provided that there may be provided diffusion 

Further embodiments of , and effects obtained through this barrier ( s ) for vias to avoid any diffusion of via materials to 
third aspect of the present invention are largely analogous to the substrate . 
those described above for the first aspect and the second 
aspect of the invention . BRIEF DESCRIPTION OF THE DRAWINGS 

There is further provided an electronic assembly com- 60 
prising an assembly platform according to any one of the These and other aspects of the present invention will now 
embodiments , and further comprising chips containing inte be described in more detail , with reference to the appended 
grated circuit , discrete components ( e.g. resistor , capacitor , drawings showing an example embodiment of the invention , 
supercapacitor , energy storage element , inductor etc. ) and wherein : 
the substrate , wherein the integrated circuit and the substrate 65 FIG . 1 schematically illustrates an electronic assembly 
are interconnected through the assembly platform wherein comprising an assembly platform according to an example 
the integrated circuit maybe any one of ASIC , memory embodiment of the present invention ; 
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FIGS . 2a to 4e schematically illustrate different embodi metal embedding the nanostructures . These structures are 
ments of the assembly platform in FIG . 1 ; not explicitly shown in FIG . 1 , but will be described in 
FIG . 5 schematically illustrates and electronic assembly greater detail below with reference to FIG . 2a to FIG . 4b , 

according to an embodiment of the invention ; and in FIG . 11 . 
FIG . 6 is a flow - chart of method steps according to an It should be noted that the printed circuit board 2 may be 

embodiment of the invention ; replaced with another assembly platform 4 , i.e. several 
FIG . 7 is a flow - chart of method steps according to an assembly platforms may be stacked if required by the 

embodiment of the invention ; specific application . 
FIG . 8 schematically illustrates an exemplary assembly FIG . 2a is a schematic cross - section of at least part of an platform ; assembly platform 4 according to an embodiment of the FIG . 9a schematically illustrates assembling an assembly invention . In FIG . 2a there is shown an assembly substrate platform with an integrated circuit or a substrate ; 11 having a plurality of vias ' 12 extending through the FIG . 9b is a flow - chart of method steps according to an assembly substrate 11 , from the first side 14 to the second embodiment of the invention ; 
FIG . 10 schematically illustrates an exemplary assembly 15 side 19 of the assembly substrate 11. There is also shown a 

platform ; and conductor pattern 13 conductively connected to the vias ' 12 . 
FIG . 11a - b conceptually illustrates the forming of a The conductor pattern may comprise electrodes , but in this 

nanostructure connection bump . embodiment the electrodes are part of the conductor pattern 
13. On the first side 14 of the substrate 11 , there is a plurality 

DETAILED DESCRIPTION OF EXAMPLE 20 of nanostructures 25 embedded in a metal 29 , together 
EMBODIMENTS forming a nanostructure connection bump 15. The nano 

structure connection bumps 15 define the connection loca 
In the present detailed description , various embodiments tion for connection with e.g. the IC 3. The conductive 

of the assembly platform is mainly described with reference nanostructures 25 are elongated nanostructures vertically 
to an assembly platform being arranged as an interposer 25 grown on the first side 11 of the assembly substrate 11. In 
device between an integrated circuit and a substrate . How one embodiment the conductive nanostructures 25 are car 
ever , it should be noted that this by no means limits the scope bon nanostructures . In another embodiment the nanostruc 
of the present invention , which equally well includes that the tures are metallic nanostructures , e.g. nanotubes , nanofibers , 
assembly platform may be arranged to interconnect any two nanowhiskers or nanowires . On the second side 19 of the 
types of electrical components , e.g. a die , silicon chips , 30 interposer substrate 11 there is connection bumps 17 also 
integrated circuits , analog and / or digital circuits etc. Such an connected with the vias 12. The connection bumps 17 on the 
assembly platform may enable to have heterogeneous inte second side 19 define connection points for e.g. a PCB 2 . 
gration possibilities . The connection bumps 17 on the second side 19 may be 
FIG . 1 schematically illustrates an electronic assembly 1 made from a metal without the nanostructures as schemati 

comprising a substrate , here in the form of a simplified 35 cally illustrated in FIG . 2a , or alternatively the connection 
printed circuit board ( PCB ) 2 , an integrated circuit ( IC ) 3 , bumps 17 on the second side 19 may be nanostructure 
and an assembly platform 4 arranaed as an interposer device connection bumps as the ones on the first side 11 as is 
according to an example embodiment of the present inven illustrated in FIG . 2b . The only difference between FIG . 2a 
tion . The PCB includes PCB connection pads 6 formed on and FIG . 2b being that the connection bumps on the second 
a PCB - substrate 7 , and the IC 3 includes IC connection pads 40 side 19 in FIG . 2b are nanostructure connection bumps 15 
9. As is schematically indicated in FIG . 1 , the spacing instead of metal connection bumps 17 not having embedded 
between the IC connection pads 9 is considerably smaller nanostructures . Furthermore , a combination of metal con 
than the spacing between the PCB connection pads 6. The nection bumps and nanostructure connection bumps is also 
assembly platform 4 in FIG . 1 comprises an assembly possible . 
substrate 11 , a plurality of vias 12 extending through the 45 Referring to FIG . 3 , there is schematically shown an 
assembly substrate 11 , and a conductor pattern 13 . assembly platform 4 assembled with an IC 3. The assembly 

The conductor pattern 13 is conductively connected to the platform 4 may the one shown in FIG . 2a . The IC 3 
vias 12 and to nanostructure connection bumps 15 on the comprises connection terminals 31 to which the nanostruc 
first side 14 of the assembly substrate 11. The conductor ture connection bumps 15 are connected by applying heat or 
pattern may generally be refer to as a redistribution layer 50 pressure or combination of the two as appropriate to the 
( RDL ) . The nanostructure connection bumps 15 are config metal of the nanostructure connection bump so melting the 
ured to define connection locations for connection with the metal , and subsequently allowing the metal to solidify . 
IC 3 in this exemplary embodiment . On the second side 19 Furthermore , the connection terminals 31 comprises so 
of the assembly platform 4 , opposite from the first side 14 , called under bump metallurgy elements 21 for improving the 
there are connection bumps 17 conductively connected to 55 electrical connection between the interposer device 4 and the 
the vias 12 and defining connection locations for the PCB 2 . IC 3. The nanostructure connection bump 15 may become 
In other words , conductors 13 extend from a first set of somewhat concave on its outer surface as shown in FIG . 3 . 
bumps being nanostructure connection bumps 15 for con This is achieved via proper ratio between the amount of 
nection to the IC connection pads 9 to the vias 12 , with the metal 29 relative to the number or amount of nanostructures 
vias here being directly connected through the assembly 60 25 so that the metal 29 can not escape from the nanostructure 
substrate 11 with a second set of connection bumps 17 for connection bump 15. However , a convex outer surface 
connection to the PCB connection pads 6. The second set of would not compromise the function of the nanostructure 
bumps 17 may be nanostructure connection bumps or con connection bump 15 , although a concave surface is pre 
ventional connection bumps , e.g. metal bumps . ferred . In addition , there is a layer of insulating material 20 

The nanostructure connection bumps 15 each comprises a 65 on the IC 3 overlapping somewhat with the under bump 
plurality of elongated conductive nanostructures 25 verti metallurgy elements 21 to prevent short circuits on the 
cally grown on the first side of the assembly substrate and a assembly substrate 11. Note that the gap between the insu 
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lating layer 20 and the assembly substrate 11 is for illustra Referring again to FIG . 1 and also to FIG . 2c , in one 
tion purposes and in practice there will be no gap . embodiment the pitch p1 ( not shown in FIG . 1 ) between two 

Referring to FIG . 4a , there is schematically shown a adjacent nanostructure connection bumps 15a and 15b on 
further embodiment of the invention . In FIG . 4 there is the first side 14 is different from the pitch ( p2 , also shown 
shown an assembly platform 4 which differs from the 5 in FIG . 3 and FIG . 2c ) between two adjacent connection 
assembly platform 4 in FIG . 2a in that there is second bumps 17a and 17b on the second side 19. As also shown , 
plurality 41 of elongated nanostructures vertically grown on the nanostructures connection bump 15a is connected to the 
the first side 14 of the assembly substrate 11. The second connection bump 17a via a vias and conductive pattern 13 . 
plurality of elongated nanostructures may be carbon nano In a similar way , the nanostructures connection bump 15b is 
structures grown directly on the assembly substrate 11 or connected to the connection bump 17b via a vias and 
they may be grown on electrodes ( not shown ) . The second conductive pattern 13. This can also be described as a 
plurality of elongated nanostructures 25 may further be fan - out configuration , thus the pitch on one side of the 
metallic nanotubes , nanowhiskers or nanowires . Further interposer device is smaller than on the other side . In this 
more , the second plurality of nanostructures 25 is not example , the pitch ( pl ) on the first side 14 is smaller than the 
embedded in a metal . The second plurality of nanostructures pitch ( p2 ) on the second side 19 . 
25 may serve several different purposes , for example the Referring now to FIG . 5 which schematically illustrates 
second plurality of nanostructures 25 may be configured to an electronic assembly 50 according to an embodiment of 
dissipate heat from the IC 3 to the assembly substrate 11 , the invention . The electronic assembly 50 comprises an 
thereby improving thermal dissipation of the electronic 20 assembly platform 4 as previously described with reference 
device 1. In a second example the second plurality of to any one of FIGS . 1-4 . In FIG . 5 , the assembly platform 50 
nanostructures 25 are configured to mechanically support is arranged to interconnect integrated circuits 3 through vias 
the IC 3 to thereby relieve stress on the nanostructure and nanostructure bumps ( not shown ) as previously 
connection bumps 15 exerted by e.g. the IC 3. In a third described . Although only seven IC's are shown here , any 
example the second plurality of nanostructures 25 are con- 25 number of IC's may be interconnected using the assembly 
figured to reduce mismatch in coefficient of thermal expan platform 4 as long as they fit on the assembly platform 4. In 
sion ( CTE ) . Thus , the nanostructures 25 flexes as a response addition , the electronic assembly comprises a housing 52 in 
to thermal expansion of e.g. the IC 3 substrate so that there the form of an over - molded housing covering the assembly 
is some degree of mismatch tolerance . The second plurality platform 4 and the IC's 3. Naturally , there are connection 
of nanostructures 25 may also serve as alignment marks or 30 ports ( not shown ) so that the assembly platform IC's 3 can 
have optical functions ( e.g. light absorbing black materials , be connected from the outside of the housing 52. The 
frequency dependent / sensitive element ) . The second plural housing 52 may be comprised of epoxy or a resin . 
ity of nanostructures may be arranged in a regular array to FIG . 6 is a flowchart illustrating method steps for manu 
create structures to mimic artificial photonic crystals to facturing an assembly platform according to an embodiment 
function as optical interconnects or wave guides . To make a 35 of the invention . In a first step S602 , an assembly substrate 
functional second plurality of nanostructures they may be is provided having a plurality of conducting vias extending 
designed to grown anywhere on the interposer according to through the assembly substrate . Subsequently S604 , forming 
embodiment design and functions . According to an embodi at least a first plurality of conductive elongated nanostruc 
ment of the invention , the second plurality of nanostructures tures on the assembly substrate . The first plurality of con 
may be grown surrounding the at least one nanostructure 40 ductive elongated nanostructures are configured to define 
bumps . Furthermore , the second plurality of nanostructures connection locations on the assembly platform . In step S606 , 
may be grown from a recessed assembly structure . embedding each nanostructure in the first plurality of con 

In a further embodiment schematically illustrated in FIG . ductive nanostructures in a metal , whereby the first plurality 
4b , the second plurality 41 of nanostructures 25 are of conductive elongated nanostructures and the metal forms 
arranged , thus has been grown , in an opening 43 in the 45 a nanostructure connection bump being conductively con 
assembly platform 11. The opening has a bottom 42 on nected to the vias and defining connection locations for 
which the second plurality of nanostructures have been connection with at least one of the integrated circuit and the 
vertically grown . The second plurality of nanostructures 25 substrate . For enabling connections on the other side of the 
extend out from the opening to above the surface of the first assembly substrate , S608 , forming a connection bump com 
side 14. Thus , the second plurality of nanostructures 25 will 50 prising a metal on a second side of the assembly substrate , 
make physical contact with e.g. an IC when it is bonded with the second side being opposite to the first side , the connec 
the nanostructure connection bumps as shown in e.g. FIG . 3 . tion bump being conductively connected to the vias and 
This way , 25 when arranged in the opening 43 , the second defining connection locations for connection with at least 
plurality of nanostructures can more efficiently transfer e.g. one of the integrated circuit and the substrate . 
heat to the assembly substrate 11 . For example , the forming of the plurality of conductive 

Additional embodiments are illustrated in FIG . 4c - d , in elongated nanostructures comprises providing a patterned 
which the difference with FIGS . 4a - b is that the second catalyst layer on the assembly substrate . Subsequently , 
plurality of nanostructures is arranged on the second side 19 growing each nanostructure in the first plurality of conduc 
of the assembly substrate 11. Additionally , and as is exem tive nanostructures from the catalyst layer . 
plified in FIG . 4e , the second plurality of nanostructures 41 60 The invention provides for enabling high aspect ratio 
may further also be coated with or embedded in a metal or connection bumps , this is accomplished by the nanostruc 
a polymeric material . Although not shown , the coated or tures being embedded in a metal . The amount of metal is 
embedded second plurality of nanostructures may be such that the metal is maintained within the connection 
arranged in an opening 42. The second plurality of nano location by the plurality of elongated nanostructures 25 , for 
structures in FIGS . 4a - d may be grown directly on the 65 example by capillary forces . As an example , the ratio 
assembly substrate 11 or on an electrode ( not shown ) between the height ( h ) and the width ( w ) may be at least 2 , 
arranged on the assembly substrate 11 . such as 3 , 4 , or 5 , or larger . In addition , the height ( h ) of the 

55 
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nanostructure connection bumps 15 is controllable by con comprising grains having a average grain size different from 
trolling the growing height of the elongated nanostructures the average grain size of the electrodes , thereby forming a 
25 . stack of layers comprising the bottom layer and the catalyst 

In one aspect of the present invention , the method for layer ; heating the stack of layers to a temperature where 
making one or more nanostructures includes : depositing a 5 nanostructures can form and providing a gas comprising a 
conducting helplayer on an upper surface of a substrate ; reactant such that the reactant comes into contact with the 
depositing a patterned layer of catalyst on the conducting catalyst layer . 
helplayer ; growing the one or more nanostructures on the In some implementation , chlorination process is used to 
layer of catalyst ; and selectively removing the conducting derive carbon nanostructures from metal carbide layer e.g. 
helplayer between and around the one or more nanostruc- 10 forming carbon nanostructures from TiC , SiC or any other 
tures . In some implementations , the layer of catalyst is carbide precursors . 
patterned after it is deposited . In some implementations , the FIG . 7 is a flowchart illustrating method steps for manu 
substrate additionally comprises a metal underlayer , co facturing an assembly platform for arrangement between an 
extensive with its upper surface , and which is covered by the integrated circuit and a substrate or a second integrated 
conducting helplayer . In some implementations , the metal 15 circuit to interconnect the first integrated circuit and the 
underlayer is patterned . In some implementations , the metal substrate ( or the second integrated circuit ) through the 
underlayer comprises one or more metals selected from : Cu , assembly platform , according to an embodiment of the 
Ti , W , Mo , Pt , Al , Au , Pd , P , Ni , and Fe . In some imple invention . In a first step S702 , an assembly substrate is 
mentations , the metal underlayer comprises one or more provided having a plurality of conducting vias extending 
conducting alloys selected from : TIC , TIN , WN , and AIN . In 20 through the assembly substrate . Subsequently S704 , forming 
some implementations , the metal underlayer comprises at least a first plurality of conductive elongated nanostruc 
silicdes e.g. NiSi , MoSi , WSi etc. , In some implementations , tures on the assembly substrate . The first plurality of con 
the metal underlayer comprises one or more conducting ductive elongated nanostructures is configured to define 
polymers . connection locations on the assembly platform . For enabling 

The technology described herein can be utilized with a 25 connections on the other side of the assembly substrate , 
numberof different materials as the helplayer . It is important S706 , forming a connection bump comprising a metal on a 
to select helplayer materials and etching parameters so that second side of the assembly substrate , the second side being 
the nanostructures can be used as a self - aligned mask layer opposite to the first side , the connection bump being con 
during the etching of the helplayer . The choice of the ductively connected to the vias and defining connection 
helplayer material can depend on the material lying beneath 30 locations for connection with at least one of the integrated 
the help layer . circuit and the substrate . 

The helplayer can also be a catalyst , as the selective FIG . 8 shows a cross section of an assembly platform 80 
removal process can also be used to remove any unwanted for arrangement as an interposer device between an inte 
catalyst residuals between the grown nanostructures . grated circuit 3 and a substrate 2 to interconnect the inte 

The catalyst can be nickel , iron , platinum , palladium , 35 grated circuit 3 and the substrate 2 through the assembly 
nickel - siliCide , cobalt , molybdenum , Au or alloys thereof , platform . In this embodiment , the assembly platform 80 
or can be combined with other materials ( e.g. , silicon ) . The comprises an assembly substrate 11 and a plurality of 
catalyst can be optional , as the technology described herein conducting vias 12 extending through the assembly substrate 
can also be applied in a catalyst - free growth process for 11. There is further shown at least one nanostructure 25 on 
nanostructures . Catalyst can also be deposited through spin 40 a first side 14 of the assembly substrate 11. The plurality of 
coating of catalyst particles . nanostructures 25 will form a nanostructure connection 

In some implementations , any of the depositing is carried bump 15 comprising the metal embedding the nanostruc 
out by a method selected from : evaporating , plating , sput tures at the time of assembly with the integrated circuit ( see 
tering , molecular beam epitaxy , pulsed laser depositing , e.g. FIG . 9a ) . The nanostructure connection bump 15 is 
CVD , ALD and spin - coating . In some implementations , the 45 conductively connected to the vias 12 and defining connec 
one or more nanostructures comprises carbon , GaAs , ZnO , tion locations for connection with at least one of the inte 
InP , InGaAs , GaN , InGaN , or Si . In some implementations , grated circuit 3 and the substrate 2. The plurality of elon 
the one or more nanostructures include nanofibers , nano gated conductive nanostructures 25 are vertically grown on 
tubes , or nanowires . In some implementations , the conduct the first side 14 of the assembly substrate 11 for the 
ing helplayer comprises a material selected from : a semi- 50 connection with at least one of the integrated circuit 3 and 
conductor , a conducting polymer , and an alloy . In some the substrate 2. There is further a electrode 5 connected to 
implementations , the conducting helplayer is from 1 nm to each nanostructure 25 in the first plurality of nanostructures 
100 microns thick . In some implementations , the one or and connected to the vias 12. On the second side 19 of the 
more nanostructures are grown in a plasma . In some imple assembly substrate there is at least one connection bump 17 . 
mentations , the one or more nanostructures are carbide 55 The second side being opposite to the first side and the 
derived carbon . In some implementations , the selective connection bump 17 is conductively connected to the vias 12 
removal of the conducting helplayer is accomplished by and defining connection locations for connection with at 
etching . In some implementations , the etching is plasma dry least one of the integrated circuit 3 and the substrate 2 . 
etching . In some implementations , the etching is an electro Referring to FIG . 9a , there is schematically shown an 
chemical etching . In some implementations , the etching is 60 assembly platform 4 to be assembled with an IC 3. The 
photo chemical pyrolysis etching . In some implementations , assembly platform is in this example the one shown in FIG . 
the etching is pyrolysis etching . In some implementations , 8. The IC 3 comprises connection terminals 31 to which the 
the method further includes depositing an additional layer nanostructures are connected by applying heat or pressure to 
between the conducting help layer and the layer of catalyst . the metal bumps 90 arranaed in the connection terminals 31 

According to an aspect , growing a plurality of nanostruc- 65 to liquefy the metal , and thereafter making contact between 
tures was carried out using the method comprising : depos the metal bumps 90 and the nanostructures 25 as indicated 
iting a catalyst layer on the electrodes , the catalyst layer by the arrow 92 , and subsequently allowing the metal 90 to 
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solidify . Furthermore , the connection terminals 31 com amount of metal 29 in the liquid state for forming the 
prises so - called under bump metallurgy elements 21 for nanostructure connection bump 15 is such that the plurality 
improving the electrical connection between the interposer of nanostructures 25 maintains the liquid metal within the 
device 4 and the IC 3 . connection location by capillary forces caused by the plu 
FIG . 9b shows a flow - chart with steps for connecting an 5 rality of elongated nanostructures 25. The liquid metal 

IC or a substrate with an assembly platform . For example , solidifies within the connection location defined by the 
the IC and the assembly platform may be the ones described electrode 5 such that a nanostructure connection bump 15 is 
with reference to FIG . 3 or the ones described with reference formed as shown in FIG . 11b . 
to FIG . 9a . In a first step , the IC or the substrate is brought “ Nanostructure ” is a structure that has at least one dimen 
into contact with the assembly platform , either with the 10 sion in the order of nanometers . 
nanostructure connection bump ( e.g. FIG . 3 ) or so that the Nanostructures can include nanofibers , nanotubes or 
metal bump 90 is in contact with the nanostructures 25 ( FIG . nanowires of carbon , GaAs , Zno , InP , GaN , InGaN , 
9a ) . Next , heat and / or pressure or suitable combination InGaAs , Si , or other materials . Nanostructure may also be 
thereof is applied to liquefy the metal , either the metal formed by deriving nanostructure from alloys e.g. carbide 
bumps 90 ( FIG . 9a ) or the metal 29 embedding the nano- 15 derived carbon from Tic . 
structures 25 ( e.g. FIG . 3 ) . Subsequently , the metal is The vias may be made from any suitable conductive 
allowed to solidify . In some embodiment , the metal may be material known in the art , for example , Au , Al , Cu , Tung 
liquefied before bringing the IC or the substrate is into sten , Silicide , Ni , Mo , etc. In some cases , vias may be 
contact with the assembly platform . surrounded by additional materials as diffusion barriers . 
FIG . 10 schematically illustrates a cross - section of 20 The assembly platform substrate may be an interposer . 

another assembly platform 100 for arrangement as an inter The interposer may be based on solid state materials for 
poser device between an integrated circuit 3 and a substrate example comprising Silicon , glass , poly - silicon , AAO ( an 
2 to interconnect the integrated circuit 3 and the substrate 2 odized aluminum oxide ) , alumina , sapphire , SiGe , Sic . The 
through the assembly platform . In this embodiment , the interposer may be based on soft not rigid materials e.g. 
assembly platform 100 comprises an assembly substrate 11 25 polymer , epoxy , laminate , flex etc. Interposer may have 
and a plurality of conducting vias 12 extending through the different thermal expansion of coefficient depending on the 
assembly substrate 11. There is further shown at least one type of materials it is made of . The interposer may be made 
nanostructure 25 on a first side 14 of the assembly substrate of a composite material that include anisotropic conducting 
11. The nanostructures are conductively connected to the materials . For example , Cu - AAO , nanostructures - AAO 
vias 12 and defining connection locations for connection 30 composite , nanostructures - polymer , Cu - polymer or any 
with at least one of the integrated circuit 3 and the substrate other suitable materials combinations thereof . The inter 
2. The elongated conductive nanostructures 25 are vertically poser may be coated with insulating layer for example , 
grown on the first side 14 of the assembly substrate 11 for SiO2 , SiN where appropriate . The interposer may be oxi 
the connection with at least one of the integrated circuit 3 dized to form SiO2 , SiN etc. Solid state interposers may be 
and the substrate 2. The plurality of nanostructures 25 will 35 rigid , not flexible and brittle . Interposer may contain flat 
form a nanostructure connection bump comprising the metal surfaces or corrugated surfaces . The interposer may com 
embedding the nanostructures at the time of assembly with prise of at least one metal layer as interconnect redistribution 
the integrated circuit ( see e.g. FIG . 9a ) . There is further a layer ( RDL ) . Multiples of interposer layers maybe envis 
electrode 5 connected to each nanostructure 25 in the first aged to be assembled to create the total assembly platform . 
plurality of nanostructures and connected to the vias 12. On 40 Interposer materials are essentially having lower electrical 
the second side 19 of the assembly substrate there is a further conductivity than the vias so that the electrical current may 
plurality of elongated conductive nanostructures 25. In this flow only through the vias . 
assembly platform , the elongated conductive nanostructures The assembly substrate may for example comprise Sili 
25 are not embedded in metal . The electrode 5 may con , a polymer , glass , poly - silicon , epoxy , SiC , etc. 
of a conductive pattern 13 ( see e.g. FIG . 1 ) . The assembly platform is envisaged to assemble hetero 

With the method described herein , it is possible to manu geneous die assembly possibilities where different die are 
facture individual nanostructures , arrays of nanostructures manufactured utilizing different non compatible technology 
or " forests ” of nanostructures . platforms . 
FIG . 11b conceptually illustrates a nanostructure connec The person skilled in the art realizes that the present 

tion bump 15 comprising a plurality of elongated conductive 50 invention by no means is limited to the preferred embodi 
nanostructures 25 vertically grown on the first side 14 of an ments described above . On the contrary , many modifications 
assembly substrate 11. The nanostructures have been grown and variations are possible within the scope of the appended 
on an electrode 5 in this case although the nanostructures claims . 
may also be grown on the conductive pattern 13 ( see FIG . In the claims , the word “ comprising ” does not exclude 
1 ) in which case the electrode is part of the conductive 55 other elements or steps , and the indefinite article “ a ” or “ an " 
pattern . In some embodiments the nanostructures may have does not exclude a plurality . A single processor or other unit 
been grown on another electrode which may be dummy may fulfill the functions of several items recited in the 
electrode ( for example in cases where the nanostructures are claims . The mere fact that certain measures are recited in 
used for mechanical support ) or an electrode on the second mutually different dependent claims does not indicate that a 
side 19 of the assembly platform 100 ( see FIG . 10 ) . FIG . 11a 60 combination of these measures cannot be used to advantage . 
conceptually illustrates the plurality of nanostructures 25 Any reference signs in the claims should not be construed as 
which have been grown on the first side 14 of the assembly limiting the scope . 
substrate 11. The plurality of elongated nanostructures 25 What is claimed is : 
are configured to be embedded in a metal for said connection 1. An assembly platform for arrangement as an interposer 
with at least one of said integrated circuit and said substrate . 65 device between an integrated circuit and a substrate to 
Metal 29 is provided to the plurality of nanostructures 25 in interconnect the integrated circuit and said substrate through 
liquid state or is liquefied on the nanostructures 25. The said assembly platform , said assembly platform comprising : 

be part 
45 
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an assembly substrate ; 11. The assembly platform according to claim 10 , wherein 
a plurality of conducting vias extending through said the second plurality of nanostructures are grown in an 

assembly substrate ; opening in said assembly structure , whereby the second 
at least one nanostructure connection bump on a first side plurality of nanostructures extend from a bottom part of said 

of said assembly substrate , each nanostructure connec 5 opening to above the surface of the first side of the assembly 
tion bump being conductively connected to at least one substrate . 

of said vias and defining a connection location for 12. The assembly platform according to claim 10 , wherein 
connection with at least one of said integrated circuit said second plurality of nanostructures is embedded in 

metal . and said substrate , wherein each of said nanostructure 
connection bumps comprises : 13. The assembly platform according to claim 1 , further 

a plurality of elongated conductive nanostructures verti comprising a second plurality of elongated nanostructures 
vertically grown on said second side of said assembly cally grown on said first side of said assembly sub substrate . strate , wherein said plurality of elongated nanostruc 14. The assembly platform according to claim 13 , wherein 

tures are embedded in a metal for said connection with 15 the second plurality of nanostructures are grown in an 
at least one of said integrated circuit and said substrate , opening in said assembly structure , whereby the second 

a electrode connected to each nanostructure in said first plurality of nanostructures extend from a bottom part of said 
plurality of nanostructures and connected to said vias ; opening to above the surface of the second side of the 
and assembly substrate . 

at least one connection bump on a second side of said 20 15. An electronic assembly comprising an assembly plat 
assembly substrate , the second side being opposite to form according to claim 1 , and further comprising said 
the first side , said connection bump being conductively integrated circuit and said substrate , wherein said integrated 
connected to said vias and defining connection loca circuit and said substrate are interconnected through said 
tions for connection with at least one of said integrated assembly platform . 
circuit and said substrate . 16. The electronic assembly according to claim 15 , further 

2. The assembly platform according to claim 1 , further comprising a protective plastic housing , wherein said assem 
comprising a conductor pattern on said assembly substrate , bly platform , said integrated circuit and said substrate is 
said conductor pattern being conductively connected to the over - molded by said housing . 
at least one vias and connecting the nanostructure connec 17. An assembly platform for arrangement as an inter 
tion bump to the at least one vias so that the nanostructure 30 poser device between an integrated circuit and a substrate to 
connection bump is electrically connected to the connection interconnect the integrated circuit and said substrate through 
bump on the second side of the assembly substrate . said assembly platform , said assembly platform comprising : 

3. The assembly platform according to claim 1 , wherein an assembly substrate ; 
said conductive nanostructures are metallic or carbon nano a plurality of conducting vias extending through said 
structures . assembly substrate ; 

4. The assembly platform according to claim 1 , wherein at least one nanostructure connection bump on a first side 
the plurality of elongated nanostructures of said nanostruc of said assembly substrate , each nanostructure connec 
ture connection bump and the amount of metal is configured tion bump being conductively connected to at least one 
so that the metal is maintained within the connection loca of said vias and defining a connection location for 
tion by said plurality of elongated nanostructures . connection with at least one of said integrated circuit 

5. The assembly platform according to claim 1 , wherein and said substrate , wherein each of said nanostructure 
the plurality of elongated nanostructures of said nanostruc connection bumps comprises : 
ture connection bump are densely arranged such that the a plurality of elongated conductive nanostructures verti 
metal when in a liquid state is maintained within the cally grown on said first side of said assembly sub 
connection location by capillary forces caused by said 45 strate , wherein said plurality of elongated nanostruc 
plurality of elongated nanostructures . tures are configured to be embedded in a metal for said 

6. The assembly platform according to claim 1 , wherein connection with at least one of said integrated circuit 
the pitch between two adjacent nanostructure connection and said substrate , 
bumps on said first side is different from the pitch between an electrode connected to each nanostructure in said first 
two adjacent connection bumps on said second side , each of 50 plurality of nanostructures and connected to said vias ; 
the two nanostructure connection bumps on said first side and 
are connected to a respective adjacent connection bump on at least one connection bump on a second side of said 
said second side through a respective vias . assembly substrate , the second side being opposite to 

7. The assembly platform according to claim 6 , wherein the first side , said connection bump being conductively 
the pitch between two adjacent nanostructure connection 55 connected to said vias and defining connection loca 
bumps on said first side is smaller than the pitch between tions for connection with at least one of said integrated 
two adjacent connection bumps on said second side . circuit and said substrate . 

8. The assembly platform according to claim 1 , wherein 18. The assembly platform according to claim 17 , further 
said at least one connection bump on the second side of said comprising a conductor pattern on said assembly substrate , 
assembly substrate is / are nanostructure connection bump ( s ) . 60 said conductor pattern being conductively connected to the 

9. The assembly platform according to claim 1 , wherein at least one vias and connecting the nanostructure connec 
the height of said nanostructure connection bump is con tion bump to the at least one vias so that the nanostructure 
trollable by the growing height of said elongated conductive connection bump is electrically connected to the connection 
nano structures . bump on the second side of the assembly substrate . 

10. The assembly platform according to claim 1 , further 65 19. The assembly platform according to claim 17 , wherein 
comprising a second plurality of elongated nanostructures said conductive nanostructures are metallic or carbon nano 
vertically grown on said first side of said assembly substrate . structures . 
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20. The assembly platform according to claim 17 , wherein 25. The assembly platform according to claim 17 , wherein 
the plurality of elongated nanostructures of said nanostruc the height of said nanostructure connection bump is con 
ture connection bump is configured so that a predetermined trollable by the growing height of said elongated conductive 
amount of said metal is maintained within the connection nano structures . 

location by said plurality of elongated nanostructures . 26. The assembly platform according to claim 17 , further 
comprising a second plurality of elongated nanostructures 

21. The assembly platform according to claim 17 , wherein vertically grown on said first side of said assembly substrate . 
the plurality of elongated nanostructures of said nanostruc 27. The assembly platform according to claim 26 , wherein 
ture connection bump are densely arranged such that the the second plurality of nanostructures are grown in an 
metal when in a liquid state is maintained within the opening in said assembly structure , whereby the second 
connection location by capillary forces caused by said plurality of nanostructures extend from a bottom part of said 
plurality of elongated nanostructures . opening to above the surface of the first side of the assembly 

substrate . 22. The assembly platform according to claim 17 , wherein 
the pitch between two adjacent nanostructure connection 28. The assembly platform according to claim 26 , wherein 

said second plurality of nanostructures is embedded in bumps on said first side is different from the pitch between metal . two adjacent connection bumps on said second side , each of 29. The assembly platform according to claim 17 , further 
the two nanostructure connection bumps on said first side comprising a second plurality of elongated nanostructures are connected to a respective adjacent connection bump on vertically grown on said second side of said assembly said second side through a respective vias . substrate . 

23. The assembly platform according to claim 22 , wherein 20 30. The assembly platform according to claim 29 , wherein 
the pitch between two adjacent nanostructure connection the second plurality of nanostructures are grown in an 
bumps on said first side is smaller than the pitch between opening in said assembly structure , whereby the second 
wo adjacent connection bumps on said second side . plurality of nanostructures extend from a bottom part of said 

24. The assembly platform according to claim 17 , wherein opening to above the surface of the second side of the 
said at least one connection bump on the second side of said 25 assembly substrate . 
assembly substrate is / are nanostructure connection bump ( s ) . 
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