
WO 2004/017687 PCT/EP2003/012647  1 IMPROVED STRUCTURE OF STACKED VIAS IN
MULTIPLE LAYER ELECTRONIC DEVICE CARRIERS  Field of the Invention The
present invention relates generally to the struc-- 5 ture and. manufacture
of electronic. printed circuit boards`  and chap carriers and more
specifically to a particular  structure of stacked vial in multiple layers
high density  electronic device carriers. Background of the Invention 10
Several types of electronic components are implemented  with a circuit,
which is integrated in a chip-of semiconduc- tor material. The chip is
typically mounted on a carrier, so  as to protect the chip from-mechanical
stresses, and is --hen  encapsulated in a package. The chip carrier
includes an 15 insulating substrate with conductive tracks ; each track is
bonded to a corresponding terminal of the chip, and: ends  with a contact
pad, typically for connection to a printed  circuit board. Generally, chip
carriers comprise several  conductive layers wherein tracks transmitting
signals and 20 current are designed according to requirements depending
upon both logical and electrical constraints as well as chip  carrier
manufacture constraints.. Connections between' layers  are often done using
vies or plated through holes. Likewise, printed circuit board generally
comprises  25 several conductive layers formed in an insulating material,
linked with vias or plated througl-r holes, that are adapted  to transmit
signals between several electronic devices or  between electronic devices
and connectors. WO 2004/017687 PCT/EP2003/012647  2 When switching speeds
of devices goes above l GHz -clock'  ,rate, there is a need to no longer
consider electrical  



-signal transmission as a simple point to point transmission  on a track
but rather as the propagation of an el.ectromag 5 netic wave supported by a
current on a circuit trace. Such  traces on electronic device carriers
(chip carriers and  printed circuit boards), also called transmission
lines, .-,represent a system comprising at least two condtia.ctivd paths
with specific properties (relation between transmission line  10 `width,
distances between transmission lines, dielecvric `thickness between
transmission lines and reference planes).  These transmission lines
comprise a conductive signal track  'car trace, and .another track and/or
conductive plane, formed  in close proximity and connected to a reference
voltage or  ry,. 15 ground, for shielding the signal track from
electroma.gnetic  interference. The wave propagates along a transmission
line  defined by the signal track and an underlying ref,erence  voltage or
ground plane, forming a complete loop path for  the signal current. When
the chip works at a high frequency, 20 e.g. more- than 1 GHz, the influence
of the electronic device  carrier may severely affects the performance of
the  electronic system as a whole. Particularly, any discontinuity (or
transition) in the  transmission line, such as any change in structure,
material  25 properties and design features, represent a change in the
electrical impedance of the media and this generates 'a  reflected wave.
Moreover, the system includes stray str-uc-- tures (capacitors, inductors
and resistors), which act as  low pass filters for the transmitted signal.
As a conse 30 quence, the integrity of the electromagnetic wave pro'agated
along the transmission line is not preserved. The transmitted signal,
switching between a low. voltage  (;Logic value 0) and a high voltage
(logic value 1) , gener-- aLes a squarea-shaped wave. Due to all
discontinuities in the WO 2004/017687 PCT/EP2003/012647  



transmission line, this wave undergoes degradation ,and is  generally
received as a pseudo- simusoidal wave. The quality  of the transmitted wave
can he visualized by a so-called  "eye diagram", which plots the value of
the received signal 5 as a function of the phase of a clock signal
controlling the  electronic device. The above described discontinuities in
the transmission line reduce the opening of the eye  'diagram ; therefore,
it is quite difficult to understand if  a switching transition has actually
taken place or If the  10 shift of a signal baseline is due to a background
noise. These drawbacks are particular acute in modern  electronic systems
working with a reduced level. of a power  supply voltage (down to 1.2 V).
In this case, there is a  very low margin to discriminate between the logic
value 0  15 (OV) and the logic value 1. (1.2V) . Moreover, the continuous
trend towards miniaturize=ion  of electronic devices requires a reduction
in the dimensions  of chip carrier and printed circuit board - conductive
tracks.  However, the impedance of the. transmission line must be 20
maintained at. a desired value which optimizes the perform- ance of the
electronic.device (typically 50Q) .. Therefore,, it  is necessary to use a
very thin dielectric layer between the  conductive tracks and the ground
plane (since the impedance  is inversely proportional to the track width
and directly 25 proportional to the dielectric layer thickness). The short
distance between the conductive tracks and the ground plane  increases the
value of a corresponding stray capacitance  as a consequence, the bandwidth
of the transmission line is  strongly reduced. 30 Therefore-, as the
quality of the transmission in the  electronic, device carrier, i.e. chip
carrier or printed  circuit board, is degraded it can cause the electronic
WO 2004/017687 PCT/EP2003/012647  4 



device to operate at a frequency far lower than the working  frequency
which is afforded by the chip. Such phenomena may be reduced by using
stacked vias so  as to minimize the number of transition as illustrated on
5 Figure 1. Figure-- la shows a cross-section part of a chip carrier 100 of
Ball Grid Array (BCA) type comprising -a base  or a core 105,-three
conductive layers 110a, 110b and 110c,  a surface layer .115 and dielectric
layers 120. Generally,  dielectric layer are made of epoxy while conductive
layer 10 are made of copper however, other materials are also used.
Electronic device carrier 100 further comprises two solder  balls referred
to as 125-1 and 125-2 for connections and a  blind plated-through hole 130.
As illustrated, vias a .re used  to connect conductive layers, e.g. tracks
135 and 140 are 15 connected thanks to vias 145, 150 and 155. However, as
shown  with black arrows, the transmission line from track 135 to  track
140 comprises five transitions that may not preserve,  integrity of the
electromagnetic wave propagated along the  transmission line as mentioned
above. Figure lb shows a 20 similar electronic device carrier 100' wherein
vias 145',  150' and 1551 are stacked so as to reduce the number of
transitions along signal paths. Thus, they transmission line  from track
135' to track 140' comprises only one transition  as illustrated with black
arrow. 25. Stacking of vias implies manufacturing implications  that may be
-difficult to overcome with standard processes.  Creating a buried via
means to place a vertical connection  between two different conductive
layers with a dielectric  placed between them. Processes to create this
vertical 30 connections are many such as mechanical drilling, laser and
others. All of them start from one of conductive tracks  present on, one of
the layers, and need a receiving conduc=ive  pad in the other layer. Once
the opening is achieved the  receiving pad is exposed to a plating-process
that build the 



WO 2004/017687 PCT/EP2003/012647  5 'electrical conductive path along the
aperture vertical walls  establishing the continuity for an electrical
signal between  the two layers- The thickness of this metallization needs
to  be of 'a minimum value to compensate thermomechanical 5 -stresses and
strains generated in the following manufactur- -ing and operating
conditions of the substrate. Plating of  vias and blind vias conforms to
vertical walls that have  generally' a reversed truncated cone shape.
Dimensions of  these vias are related to the technology used to create 10
them, they usually have intrinsic plating limitations repre- sented by the
aspect ratio between the thickness of the  dielectric to be-drilled through
over the selected diameter  with the given drilling technology. The aspect
ratio affects  plating when the opening dimension, width over depth, 15
reduces the flow of the plating solution within the via.  Holes
metallization operations in carriermanufacturing need  to be accomplished
in a reasonable time, with excellent  uniformity along the vertical walls.
Due to the extensive  utilization of thin dielectric layers opening of the
holes 20 result larger than the depth, of the holes. Platy .g of  stacked
vias requires to fill this large gap to achieve an  acceptable receiving
pad for the forthcoming stacked via  extending- the plating, time. The
longer time for plating is  adversing the surface Copper circuitization
conditions that 25 results in an increased and higher thickness becoming no
longer compatible- with the fine pitch line to line require- ments.
Eventually a selective. Copper etch-back operation is  needed to re-thin
the Copper on surface prior to etch the  fine pitch circuitry.
Manufacturing operations need to 30 account for process tolerances that
affect the minimum  design dimensions of the stacked vias with further
effect of  their electrical impedance value. 



US Patent n35,758,,413 . assigned to IBM Corpora =ion  disclosed a method
of manufacturing a multiple layer circuit  35 board with stacked vias of
fine dimension and pitch. A base WO 2004/017687 PCT/EP2003/012647  6
.laminate with conductive pattern is coated with a dielectric  which is
photolithographically processed to create holes  exposing selected regions
of the underlying conductive  pattern. The holes through the dielectric are
plated to form 5 via connections between the surface and the Conduc:ive
pattern on the base laminate. The recess created by the via  is filled with
a. conductive and plateable polymer which upon  curing forms a conductive
plug. A second dielectric Jaye:: is  ieposited on the board structure and
in succession photo 10 lithographically processed to expose the underlying
plated  via and plug. The hole in, the second dielectric is, plated  and
filled with conductive polymer so as to create a ;second  via vertically
aligned with and electrically connected to  the undderlying`'first via. The
ability to form fine pitch 15 stacked vias is particularly important for
printed circuit  board structures such as carriers of flip chip die, in
that  the fine pitch of the solder ball- array of the flii chip  needs to
be expanded and/or. disbursed through 'multiple board  layers with minimum
area and electrical degradation. 20 However, such kind of technology
presents drawbacks for  carrying high-speed signal in electronic, device
carriers,  particularly in electronic device carriers dedicated to end
customer telecommunication products. Firstly, it requires  additional
manufacturing steps that are not required in 25 standard electronic device
ca-rrier manufacturing proceps and  thus, increases their prices. Secondly,
the transmission  path along stacked vias is done through several
conductive  materials, e.g. copper and conductive polymer, that may
disturb high-speed signals, e.g. generating signal reflec 



30 tion. Finally, the use of several. conductive materials to  stack vias
induces mechanical and chemical constraints that  may lead to unreliable
electrical contacts between stacked  vias and/or electronic device
carrier-fragility. WO 2004/017687 PCT/EP2003/012647  7 Summary of the
Invention Thus, it is a broad object of the invention to remedy  the
shortcomings of the prior art as described here above. It is another object
of the invention to provide a  5 stacked via structure adapted for carrying
high speed  signals. it is still another object of the invention to provide
a stacked via structure adapted for carrying high intensity  currents. 10
It is a "further object of the invention to provide a  stacked via
structure that reduces signal or current ,trans- mission line lengths. The
accomplishment of these and other related objects  is achieved by a stacked
via structure in an electronic  15 device. carrier to connect a first and a
second conductive tracks belonging to a first and a second conductive
layers,  said first and second conductive layers being separated by  at
least one third conductive layer, a dielectric' layer  being disposed
between each of said conductive layers, said  20 stacked via structure
comprising - a third conductive track belonging to said at least one  third
conductive layer, said third conductive track being  aligned with at least
one part of said first and second  .conductive tracks according to the axis
perpendicular to  25 said conductive layers ; a first set of vias
comprising at least two arias  disposed between said first conductive track
and-`:said  third conductive track'; 



WO 2004/017687 PCT/EP2003/012647 a second set of vias comprising at least
two arias  disposed between said second conductive track and said  third
conductive track ; wherein said third conductive track is connected to said
5 first and second conductive track by means of said first  and second set
of vias, said vias of said first set of  z4, vial and said vias of said
second set of vias ' being  unaligned. Further advantages of the present
invention will "become  10 apparent to the ones skilled in the art upon
examination of  the drawings and detailed description. It is intended --hat
any additional advantages be incorporated herein, Brief Description of the
Drawings Figure 1 comprising figures la and lb, illustrates cross- section
views of an electronic device carrier.  showing electrical paths between
conductive  tracks when using non stacked vias (figure 1a)  and stacked
vias (figure 1b), Figure 2 depicts the 3D structure of stacked vias between
three adjacent conductive layers 0f,; an  electronic device carrier,
according to the  invention. Figure 3 comprising figures 3a, 3b, 3c and
3c', repre- sents partial plan views of stacked vias,  wherein figure 3a
represents track design o- a  first conductive layer, figure 3b represents
track design of a second conductive layer and  figure 3c represents track
design of a third  conductive layer. Figure 3c' illustrates another
example of a track design of the third conduc- tive layer. WO 2004/017687
PCT/EP2003/012647  



9 -Figure 4 shows a perspective view of the part of an  electronic device
carrier comprising a core and  three conductive layers on each face to
illus- trate the use of the stacked via structure of  the invention in
conjunction with a core plated  through hole and a solder ball. _Figures 5
illustrate how vial have ' to be preferably  disposed when three of them
are used to connect  conductive tracks of two adjacent conductive  layers.
Figures 6 illustrate examples of the shape of the conduc- tive layer track
on which vies are connected  that may replace the annular ring of~= the
preferred embodiment. Figures 8 represent diagrams illustrating the
advantages  and 9 provided by the stacked via structure of-- the  invention
in terms of electrical behavior by  comparing the output of a design
example fo:. a  known electronic device (curves a) with an  electronic
device including the stacked via  structure of the invention (curves b).
Detailed. Description of the Preferred Embodiment  According to the
invention there is provided a stacked.  5 via structure that may be
implemented in an electronic device carrier comprising several conductive
layers. The  electrical connection between two tracks belonging to two
adjacent conductive layers is done through several viay, at  least two and
preferably four. The track portion to which 10 vial are connected is
designed so that it provides a symmet- rical distribution of signal current
across these vias. The  sh.ape of these tracks can he any geometrical solid
metal  shape, in a preferred embodiment, the shape of this track WO
2004/017687 PCT/EP2003/012647  



10 portion looks like an annular ring. Vias arranged 'between a  :second
and a third conductive layers are not disposed at the  -saane locations
than vias arranged between a first and the  :second conductive layers, when
considering z axis, to avoid 5 manufacturing and electrical connection
drawbacks as  discussed above. With reference in particular to Figure 2,
there is  depicted the staked via structure 200 of the invention,  adapted
to connect two conductive tracks belonging to two 10 different conductive
layers that are separated by a third  Conductive layer. The first
conductive layer 110a comprises  a first conductive track having the shape
of an annular  ring, referred to as 205a. Four vies 210-1 to 210-4
(g-eneri- taily.referred to as 210) are connected to the annular ring 15
205a so as to provide. an electrical connection with conduc- tive-track
205b having also the shape of an annular ring,  belonging to conductive
layer 110b, adjacent to condv.c_ive  layer 110x. As mentioned above,
conductive layers 11_6a and  11Ob are separated by a dielectric layer 120.
Vias 210-:. to 20 210-4 are symmetrically arranged on conductive tracks
205a  and 205b so that the electrical signal current fJ,'ow is  uniformly
distributed among them. Similar structure is  duplicated' between
conductive layers 110b and. ilOc. :?our  vias 215-1 to 215-4 (generically
referred to as 215) are 25 connected to the annular ring 205b so as to
provide an  electrical connection with conductive track 2Q5c having also
the shape of an annular ring, belonging to conductive, layer  110c. Each
vies 215 is connected to- conductive track 205b  such that the distances
between this via and the two closest 30 vias 210 are the seine to obtain a
uniform distribution of  electrical signal current flow from vias 210-i to
vias.2l5-j  (i and j varying from I to 4). In the illustrated example of
Figure 2, conductive tracks 205a, b and c are of the same  



size and aligned along z axis, vias 210 are set at poitions WO 2004/017687
PCT/EP2003/012647  11 0, 90", 180 and 270 considering the center of
cdnduc-:~ive  tracks 205a, b and c with z axis and vial 215 are set at
positions 45, 135, 225 and 315. Considering now Figure 3 illustrating
partial plan  5 views of an electronic' device carrier, there is shown a
track design of three conductive layers 300a, b and c  -herein the stacked
via structure of the invention is a_xt~p.le- inented. On ti'igure 3a there
is depicted a -couple of coplanar  tracks, referred to as 305-1 and 305-2,
which are used to 10 transmit . a high frequency differential signal. Track
310 is  arranged around signal tracks 305-1 and 305-2 and, may be
connected to the ground so ds to shield the high frequO_n.cy  differential
signal. In this example, tracks 305-1, 305-2  and 310 are formed in
conductive layer 300x. One end of each 15 tracks 305-1 and 305-2 looks like
a partial annular ring,  referred to as 315-1. and 315-2, respectively,
where four  vies 320-1 and four vias 320-2 are -connected as illustrated.
Now turning to Figure 3b, there is depicted -two conductive  tracks 325-1
and 325-2 having the shapes of annular -rings. 20 Conductive tracks 325-1
and 325-2 'ire formed in conducive  layer 300b and connected to partial
annular rings 315-1 and  31.5-2 thanks to vias .320-1 and 320-2,
respectively. rout  vies 330-1 and four vias. 330-2 are connected to
conductive  tracks 325-1 and 325-2, respectively, on the other side of 25
conductive layer 300b when considering vias 320-1 and 320-2.  Asmentioned
-above, vias 325-1 and 325-2 are positioned such  that the distances
between a via of a side and th'e two  closest vias of the other side
connected to the same conduc- tive. track are the .same, e.g. by forming an
angle- of 45 30 when four. vias are used per side. On Figure. 3c there is
depicted a couple of coplanar tracks, referred to as,335-1  



and 335-2, which-are used to transmit the high frequency  differential
signal. .Track 340 is arranged around signal  tracks 335-1 and 335-2 and
may be connected to the ground so 35 as to shield the high frequency
differential signal as WO 2004/017687 PCT/EP2003/012647 12 mentioned by
-reference to Figure 3a. As illustrated, tracks  335~l 335-2 and 340 are
formed in conductive layer 300c.  One end of each tracks 335-1 and 335-2
looks like a par-ial  annular ring, referred to as 345--1 and 345-2,
respectively, 5 -to which vial 330-1 and 330-2 are connected. Figure 3c'
shows an alternative example of the track design of the  conductive ]gayer
300c that now comprises two conduc_ive  tracks 345'-1 and 345'-2 having the
shapes of disks to which  vias 330-1 and 330-2 are connected respectively.
In this. :10 example, conductive layer 300c -is a surface layer and
-conductive tracks 345'-1 and 345'-2 are -adapted to be  connected to
solder balls (not represented) so as to provide  a connection with a chip
or _a printed circuit board. Figure 4_ illustrates a complete conductive
path that is  15 adapted to transmit high frequency signal or high
intensity  current as well as any, kind of other signals thz6lgh an
electronic device carrier. For sake of illustration, this  -electronic
device carrier. comprises a core 400 with no  internal conductive layers,
two additional conductive "layers 20 added to the core on each side,
referred to as 405a-1,  405b-1, 405a-2 and 405b-2 and an external
conductive layer  -405c-1 and 405-c2 on each side, respectively.
Con.duc-_iv.e  -layer are separated by dielectric material 410 such as
epoxy. Stacked via structures 415-1 and 415-2 according to 25 the invention
are arranged on each side of the core wherein  -a buried through hole 420
is done to connect these struc- tures. One side of stacked via structure
415-1 is connected.  --to buried through hole 420 and the other side is
connected  



to a solder, ball 425 that is adapted to be linked to a chip 30 or a
printed circuit board. Likewise, one side of stacked  via structure 415-2
is connected to buried through hole 420  and the other side is connected,
for the sake of il'luv'_re- tion, to a conductive track 430 of the external
con.tluc-_ive  layer 400c-2 to transmit the signal to another solder ball
35 (not represented) or to another conductive path.. of the WO 2004/017687
PCT/EP2003/012647  13 electronic device carrier. (not represented) Tracks
can be  connected on any one of the given layers 405ri-i or 405m-2. (n  and
m varying from a to c in the illustrated embodiment)  that creates the
optimized conductive path. - 5 Figure 4 also illustrates the manufacturing
steps of  implementing the stacked via.. structure of the invention.
'Starting from the electronic device carrier core 400 that is  covered with
a copper foil, i.e. conductive layers 40.5a-1  and 405a-2, the core is
drilled by mechanical drilling or 10 ;laser drilling. The obtained hole 420
is then plated-, using  an electroless copper plating operation. The plated
hole  gets filled with a resin matrix. At this point of the  laminate -
manufacturing process a photomask is used in  conjunction with
photosensitive material to draw the canduc 15 Live tracks, i.e. to protect
the core with removable  material where conductive track has to be
implemented. After  exposed photoresist is removed with unwanted copper-
foil,  unexposed photoaresist is also removed to obtain ccnduc-ive  tracks
on the two surfaces of the core also defining the 20 circular metal area or
lands 435-1 on the top layer and  A35-2 on the bottom layer, surrounding
plated hole 420. On  thi.^ circuitized substrate is then laminated or
deposited a  new layer of dielectric material 410, this can be in a form
of a liquid dispense trough a courtain coating process 



25 followed by a curing process or through the lamination of a  film. in
this new dielectric layer openings can be created  through ao expose and
develop process if the selected  material has. photosensitive properties or
through laser  drilling in the case of laminated films. Those new, holes 30
represent the next layer interconnection step, i.e. connec- tions from
conductive layer 405a-l to 405b-l and, from  conductive layer 405a-2 to
405b-2.,. Using again an elec-:iro- less Copper plating process the whole
surface of the newly  added dielectric layer gets plated including the
newt-y 35 created holes 440-1 and 440-2 shown for the upper layer in WO
2004/017687 PCT/EP2003/012647  14 the laminate structure. Again a -
photomask is used in  conjunction with photosensitive material to draw
the'conduc- -tive tracks. After exposed photoresist is removed.. with
unwanted copper fail, unexposed photoresist is also removed 5 to obtain
conductive tracks on the two surfaces and defining  the circular or annular
structure on this dielectric layer,  i.e. .conductive tracks 445-1 and
445-2. The vias 440-1 at  their bottom are in contact with the Copper land
435-1 of  -the top core layer 405a-2. while their top are in contact 10-.
with. the Copper land 445-1 of the conductive, layer 405b-2. in  positions
indicated on Figure 4. Analogous schematization is  applicable to the lower
side of the core were vias of the  added dielectric layer will be in
contact with the under- neath land 435-2 and the Copper land 445-2 of the
conductive 15 layer 405b-2. At this point the whole process is repeated as
many times as it is necessary adding new dielectric, layers  and processing
holes and holes plating, i.e. to create vias  450-1 and 450-2 and Copper
lands 455-1 and 430. Now -turning to Figure 5, there is shown how vias have
20 to be preferably disposed when three of them are used to  connect
conductive tracks of two adjacent conductive layers.  



As mentioned above, the vias must be disposed so as to  distribute
uniformly the electrical signal current flow  among the vias. Figure .5
comprises` two aiinular rings 500-1 25 and 500-2-that are formed in two
adjacent conductive layers,  annular ring 500-1 being formed in the upper
conductive  layer. Thus, considering annular rings 500-1 and 500-2, the
three vias 505--1, 505-2 and 505-3 that link these annular  rings must be
placed on lines forming an angle of 30 Ct = 360/n = 120 according to z
axis, n being the numJper of  vias used to connect two adjacent conductive
layer in the  stacked via structure of the invention, i.e. n - 3 in, this
example. -Furthermore, the distances d between the arias and  the center of
the annular rings 5007 and 500-2 mat be the WO 2004/017687
PCT/EP2003/012647  15 -same. Likewise, the three vias 510-1, 510-2 and
510-3 that  ,connect annular ring 500-1 to a conductive track of an upper
conductive layer and the three vias .515-1, 57.5-2 and 515-3  -that connect
annular ring 500-2 to a conductive track of a 5 lower conductive layer have
to be disposed according to the  position of vias 505-1, 505-2 and 505-3.
Vies 510-1, - 5:L0-2  and 510-3 must be placed on lines forming an an`le of
,a = 1200, perpendicular to z axis, these lines forming an  angle of cx/2 =
60 with the lines on which vias 505-1,, 505-2  10 and 505-3 are disposed.
The distance d' between the vias and the center. of the annular rings 500-1
and 500-2 must be the  same but. does not need to be the same as the
distance d  between vias 505-1, 505-2 and 505-3 and the center of the
annular rings 500-1 and 500-2.  15 Figures 6 and 7 show examples of
conductive tracks that  may replace the above mentioned annular rings of
the stacked  via structure of - the invention. Each figure comprises the
conductive tracks' of two adjacent conductive layers and an  example of the
position of the vias when four of them are 



20 used to connect to adjacent conductive tracks. These onduc- tiv tracks
show a relative rotation of 450 on each of the  - given layers 500-n (n
being- the number of the layers- avail able on the different side of the
core laminate structures) .  This configuration with inserted slots in the
annular ring  25 or a design with lobes- avoid. to establish loops for'
currents .that will generate adverse condition to the propagation of  the
electromagnetic wave.  With reference in particular to Figure 8, there is
depicted a diagram representing - the phase versus the  30 frequency for a
known electronic module wherein vias are not stacked,as described by
reference to Figure la (curve a) and  for an electronic device comprising
the stacked via - st_uc- ture of the invention (curve h). This diagram
shows that WO 2004/017687 PCT/EP2003/012647  16 -ev'en if mechanically
these -two structures are. comparable  allowing the vertical (Z) path
transition of the conduc'_ive  tracks, they shows a complete different
electrical  behaviour. This difference translates in different delays in 5
the transmission of an incident electrical signals In an  -application
example using signal running at 15GHZ (equal to  .a. cycle time of- about
66 ps) the two structures show a  difference delay of about 17 ps on the
incident wave, as ll.u.strated on Figure 9 wherein carve s corresponds to
the  10 input signal. Such a delay difference represents a quarter  of the
total. cycle time allowing, in the case of stacked.  :structure usage, a
better signal management with a lower  distortion effect on signal fronts.
Naturally, in order to satisfy local and specific  15 requirements, a
person skilled in the art may apply to the  solution described above many
modifications and alterations  all of which, however, are included within
the scope of  protection of the invention as defined by the following  



Claims. WO 2004/017687 PCT/EP2003/012647  11 'Claims.  1. A stacked via
structure (200) in an electronic device  carrier to connect a first and a
second conductive tracks  (205a, 205c:), belonging to a first and a second
cor~duc_ive 5 layers (110a, 110c) , said first and second conductive;,
layers  being separated by at ].east one third conductive layer  (110b), a
dielectric layer (120) being disposed between each  of said conductive'
layers, said stacked via strut=ure  comprising 10 - a third conductive
track (205b) belonging to said. at  least one third conductive layer, said
third conductive  track being aligned with at least one part of said first
and second conductive tracks according to the axis perpen- dicular to said
conductive layers ;  15 - a first set of vias (210) comprising at least two
vias  disposed between said first conductive track and said  third
conductive track ; a second set of vias (2-15) comprising at least two vias
.I disposed between said second conductive track ada. said  20 third
conductive track ; wherein said third conductive track is connected to said
first and second conductive track by means of said first  and second set of
vias, said vias of said first, set of  vias and said vias. of said second
set" of vias being  25 unaligned. 2. ' The stacked,via structure of claim 1
wherein the shape  of at least 'one of said conductive track is a disk or
an  annular ring. WO 2004/017687 PCT/EP2003/012647  10 



3. The stacked via structure of either claim 1 or claim 2.  wherein said
first set of vias or said second set of vias  comprises four vias. -44. The
stacked-via structure of clairi 3 wherein the angle  5formed by two
adjacent vias of said first or second -set of  x _ vias and the center of
said third conductive -'track and said  aligned parrs of said first and
second conductive tracks is  equal to-9011, The stacked via structure of
claim -1 wherein the angle.  10 formed between a via of said first set of
via, the, closest  via of said second set of via and the center of said
third  conductive track and said aligned parts of said first and  second
conductive tracks is equal to 45. 6. The stacked via structure of anyone of
claims 1 to 5  15 wherein said vias of said first or second set of vias are
equidistant to the center of said third conductive track and  .said aligned
parts of said first and second conductive  tracks. 7. The stacked via
structure of anyone of claims 1 to 6  20 wherein said first or second
conductive track is adapted to  be connected to a solder ball. 8, The
stacked via structure of anyone of claims --i1 to 7  wherein said first or,
second conductive track is adapted to  be connected to a blind through
hole, 


