
EP 0 350 593 B1 Description The invention relates to electronic packages
and particularly to electronic packages which utilize a heat sink as part
thereof. As defined below, the invention even further relates to electronic
packages which utilize 5   a thin film, flexible circuitized substrate as
one element thereof. Electronic packages which include semiconductor
devices e.g., silicon chips) as part thereof are well known in the computer
industry, with examples being shown and described in US-A-4 004 195, US-A-4
415 025 and US-A4 593 342. Use of high circuit densities in modern
semiconductor devices, including particularly those which use the 10
aforementioned thin film substrates, requires the effective removal of heat
generated during package operation in order to assure that the operating
parameters of such devices are maintained within specified tolerances so as
to prevent destruction of the package from overheating. One well known
means for providing such heat removal is to utilize a metallic heatsink or
similar memberwhich typicallyforms an integral part of the package.
Representative examples of these means are described and illustrated in the
aforementioned patents. 15      The electronic package of the instant
invention provides for enhanced heat removal therefrom through the
utilization of a heat spreader interposed between the package's
semiconductor device and heat sink compo- nents. The device, electrically
connected to a thin film, circuitized substrate, is in turn attached to a
surface of the spreaderwhich in turn is attached to a surface of the heat
sink. Use of a thin film substrate enables the device to be finally
oriented at a spaced location from the package's first substrate (e.g.,
printed circuit board). 20  This arrangement, in addition to substantially
promoting heat dissipation from the package also facilitates as- sembly
thereof. Such a package, in which the device is at a spaced location from a
first substrate, is described in FR-A-2 555 812. It is therefore, a primary
object of the invention as claimed to enhance the art of electronic
packaging by providing a package possessing the several advantageous
features cited herein. 25     In accordance with one aspect of the
invention, there is provided an electronic package as set out in Claim 1.
For a better understanding of the present invention, together with other
and further objects, advantages and capabilities thereof, in the following
preferred embodiments of the Invention are described with reference to the
accompanying drawings, in which: 30  FIG. 1   is a front  elevational view,
partly in section, of an electronic package; FIG. 2   is a partial view, on
an enlarged scale, of the package of FIG. 1; FIG. 3   represents a partial
view, partly in section, of an alternative embodiment of the invention; and
FIG. 4   is a partial view of leg segments which are used as part of the
heat sink of the invention. With particular attention to FIG. 1, there is
shown an electronic package 10. Package 10 includes a rigid, 35  first
circuitized substrate 11 (e.g., a printed circuit board) comprised of an
electrically insulative material (e.g., epoxy) and including a body portion
13 having predefined circuitry 15 (e.g., copper) thereon. Asemiconductor
device 17 (e.g., silicon chip) Is positioned above substrate 11 and
electrically coupled thereto, said coupling being provided by a thin film,
flexible second circuitized substrate 19 which is electrically connected
(e.g., at one end) to circuitry 15 and also connected (e.g., at the other
end) to selected contact locations on the bottom 40  (lower) surface of
device 17. Understandably, the thin film substrate 19 is a significant part
of the invention in that it not only provides the aforementioned coupling
between device 17 and substrate 11 but also enables the device to be
positioned at a spaced elevation above the upper surface 21 of substrate
11. This spacing is considered significant for manufacturing purposes
(e.g., by facilitating flux cleaning during the aforementioned connection
of substrate 19 to circuitry 15). Second substrate 19, as better shown in
FIG. 2, comprises a thin 45  layer of electrically insulative e.g., organic
polymer) material 23 having thereon conductive, metallic (e.g.,
chrome-copper-chrome) circuitry 25. Circuitry 25 may be located on either
an upper or lower surface of the insulative polymer 23. By the term thin is
meant a substrate wherein the overall thickness thereof (including polymer
and conductive circuitry) is within the range of only from about 25,4pm
(0.001 inch) to about 254 [err] (0.010 inch). This element is thus able to
provide necessary flexibility at this portion of the invention such that 50
the attached semiconductor device 17, during assembly, can be elevated to
the position shown. Afurther de- scription of the preferred method of
assembling the invention Is provided below. Asshown in FIG. 2, the circuity
25 of flexible substrate 19 includes projecting end portions 27 and 29
which, as shown, extend beyond the insulative polymer material. Reference
numeral 27 represents the first of these 



projecting end portions which in turn are electrically connected (e.g.,
using thermal compression bonding) to 55  the respective contact locations
on the lower surface of device 17. In addition, the remaining second
projecting end portions 29 are electrically connected (e.g., by soldering)
to the aforementioned, respective conductive circuit lines 15 located on
the upper surface 21 of substrate 11. The aforementioned connection
techniques are known in the art and further definition is not believed
necessary. Added protection for the semiconductor 2    EP 0 350 593 B1
device having the first projecting ends of substrate 19 attached thereto
can be provided through the use of a protective top coating 31 (e.g.,
silicone or epoxy). The preferred insulative material 23forsubstrate 19 is
a thermosetcondensation polymer(e.g., polyimide) which is a dielectric,
high temperature elastic material known in the art. Alternatively, a
thermoplastic, non- 5   condensation polymer could also be utilized.
Defined circuitry (e.g., chrome-copper-chrome) is typically in blanket
layer format and is secured to the thin film using blanket metallization
techniques, followed by photo- lithographic and etching processes, several
of which are known in the art. Further description is thus not be- lieved
necessary. As shown In FIG. 1, package 10 further includes a heat sink 33,
which as Indicated, Is preferably attached 10  to the upper surface 21 of
substrate 11 (e.g., using solder 34). The heat sink, in addition to
providing heat dis- sipation for the invention, thus also serves to provide
a cover for the package's internal components (e.g., de- vice 17 and
substrate 19). In order to provide enhanced heat path between the invention
s heat sink and heat- generating semiconductor device component, the
invention further includes a heat spreader 37 which, as shown, Is secured
along one surface thereof to device 17 and along a second, opposing surface
thereof to 15  heat sink 33. Thus, the heat spreader is joined to these
components along first and second interfaces, respec- tively, as
illustrated in greater detail in FIG. 2. To provide effective heat escape
in accordance with the unique teachings of the invention, the heat spreader
is selected from a material which possesses a coefficient of ther- mal
expansion substantially similarto that of the attached device 17. By the
term substantially similar as used in this regard Is meant that the
coefficients of thermal expansion of these two elements are identical to
each 20  other or wherein the difference In said coefficients is no greater
than two parts per million (ppm) per degree Celsius (x [err] m/m per degree
Kelvin). In a preferred embodiment of the Invention, a silicon chip was
used for device 17, and heat spreader 37 was selected from silicon carbide,
aluminum nitride or copper-clad Invar (a trademark of the International
Nickel Company) materials. Use of these materials enabled provision of sem-
iconductor device and heat spreader elements each possessing a coefficient
of thermal expansion of about 25  2.5 ppm/degree Celsius (x [err] m/m per
degree Kelvin). As stated, the coefficients of thermal expansion of these
two elements are preferably Identical in order to assure the defined unique
heat removal at this juncture of the invention. To further assure sound
heat transfer in accordance with the teachings of the invention, the
adhesive ma- terial 41 along the defined first interface between device 17
and spreader 37 (and used to secure these two 30  elements) was selected
from a material possessing high thermal conductivity and a coefficient of
thermal ex- pansion also substantially similar to that of said elements. By
the term substantially similar in this regard, how- ever, is meant that the
coefficient of thermal expansion of this adhesive does not exceed (differ
from) that of either the device 17 or heat spreader by about 3.0 ppm/degree
Celsius (x [err] m/m per degree Kelvin). More specifically, the
coefficients of thermal expansion of all three of these elements (chip,
heat spreader, first in- 35  terface adhesive) fall within the range of
about 2.0 to about 5.0 ppm/degree Celsius [err] m/m per degree Kelvin). In
a preferred embodiment, a diamond-filled epoxy was utilized for adhesive
41, this material possess- ing a coefficient of thermal expansion of about
3.0 ppm/degree Celsius (x [err] m/m per degree Kelvin). Addi- tional
adhesives possessing a slightly higher coefficient of thermal expansion (up
to the aforementioned 5.0 ppm/degree Celsius) are also possible in order to
accomplish the effective heat transfer defined herein. It Is 40  thus
understood from the foregoing that the coefficient of thermal expansion of
adhesive 41 may be somewhat larger than those of the two elements (device
and spreader) which It serves to bond together. This is acceptable in the
instant invention, provided the adhesive is very thin (e.g., within the
range of about 25,4 [err] (0.001 inches) to about 76,2 [err] (0.003
inches)). Further, the defined material (diamond-filled epoxy) is also
electrically In- 



sulative, in addition to being highly thermally conductive, as stated. 45
As particularly shown In FIG. 1, heat spreader 37 is significantly larger
than the attached semiconductor device 17. In a preferred embodiment of the
invention, heat spreader 37 possessed an overall external surface area
atleasttwice that of the overall outersurface area of device 17.
Utilization of such a large element results in an interface between the
heat spreader and heat sink which, from a thermal standpoint, is not as
sensitive as that interface between the spreader and semiconductor device
elements. Therefore, an adhesive possess- 50  ing a much lower thermal
conductivity is acceptable. Accordingly, is not essential in order to
provide the ad- vantageousfeatures cited herein thatthe coefficientof
thermal expansion of heatsink 33 match thatof spread- er 37 or of the
interim adhesive 51 used along the defined second interface to secure these
components. In a preferred embodiment, when using the defined aluminum
nitride or silicon carbide materials for spreader 17 or the defined metalic
material (copper-clad invar), it was possible to utilize known heat sink
materials in the 55  art, including aluminum ortin-plated copper. The
corresponding adhesive material 51 used along this juncture (second
interface) of the inventionwas, In a preferred embodimentof the invention,
silicone filled with athermal conductive material (e.g., zinc oxide).
Alternatively, an epoxy of a type known in the art, also having the afore-
mentioned zinc oxide thermally conductive material as a filler, could also
be readily utilized. One such com- 3    EP 0 350 593 B1 position, excluding
this filler, is available from 3M under the trade designation "Scotchcast".
Such a composi- tion contains about 47.6% by weight of an epoxy polymer,
about 52% by weight of a hardener and flexibilizer mixture, and about 0.4%
by weight of a coloring agent The hardener and flexibilizer mixture
contains about 25% to 39% of hexahydrophthalic anhydride, about 50% to
about 75% by weight of a polypropylene glycol 5   and/or polyoxypropylene
glycol flexibllizer, about 0.85% to about 1% by weight of a tertiary amine
(e.g., tri- methyl amine), and a minor amount of hexahydrophthalic acid
resulting from hydrolysis of the corresponding anhydride. The coloring
agent employed is generally a mixture of chlorinated copper phthalocyanine
on a ti- tanium dioxide pigment. The filler, zinc oxide, is added to
complete the composition. Adhesive 51 Is used to the extent that it defines
a thick interface between elements 33 and 37. By the term thick is meant an
interface 10  having a thicknesswithin the range of about 76,2 [err] (0.003
inch) to about228,6 [err] (0.009 inch). This thickness is represented by
the letter "a" In FIG. 2. Use of the aforementioned material at the
thickness defined herein greatly facilitates assembly of the invention (by
reducing dimensioned tolerances), particularly regarding the attachment of
the invention's heat spreader and heat sink elements. As stated, heat
transference along the Invention's second interface is not critical at this
location because 15  of the relatively (compared to the size of the
invention's chip) large size of the heat spreader. Thus a lower thermal
conductivity is possible, as determined by the formula [err] wherein RT
equals the thermal resistance (across the interface), L equals the length
of the heat path across 20 the spreader's width, K equals the adhesive's
thermal conductivity, and A is the cross-sectional area (of the adhesive).
Using the aforementioned materials and corresponding thicknesses (see also
below), a thermal re- sistance within the range of about [err]/Watt to
about [err]/Watt across the second interface was measured. This Is slightly
higher than the thermal resistance (about [err]Watt to about [err]/Watt)
across the inven- tion's first interface (wherein heat transference is
deemed critical). 25     When using an adhesive 51 having a thickness
defined above, the corresponding thicknesses for the heat spreader 37
(dimension "b" in FIG. 2) Is preferably within the range of about 63,5
[err] (0.0025) to about 139,7 [err] (0.0055 inch) while that of the
corresponding adhesive 41 was within the range of about 25,4 [err] 0.001)
to about 76,2 [err] (0.003 inch) (the device 17 having a thickness of about
63,5 [err] (0.0025 Inch)). It is of course understood that both adhesives
used In the invention's two interfaces solidify (become rigid) upon curing
there- 30  of. Assembly of the invention is accomplished by firstly
attaching the defined semiconductor device 17 to the flexible circuitized
substrate 19. This is first achieved by bonding the aforementioned
projecting end portions 27 of the flexible substrate to the respective
contact locations of the device. Thereafter, device 17 is secured to heat
spreader 37 using the defined adhesive 41. This is readily accomplished,
for example, by inverting the 



35  heat spreader and precisely aligning the chip thereon. Subsequently,
the projecting second end portions 29 of the flexible substrate 19 are
attached to the respective circuit elements 15 on substrate 11. This
subassem- bly in position, heat sink 33 is then located atop same and the
heat spreader 37 secured to substrate 11. This may be achieved by
positioning the aforementioned adhesive 51 on the under surface of the heat
sink or on the heat spreader's upper surface as illustrated in FIG. 1.
Alternatively, adhesive can be applied to both of 40  these surfaces.
Assembly of the heat sink to the heat spreader and substrate 11 is
facilitated through the provision of curved lower leg segments 53 for the
heat sink. Such curved segments are illustrated in FIG. 4 and enable the
heatsink to be depressed downward tofacilitate the defined contactwith the
heatspreaderof the invention. That is, the heat sink can be depressed to
the extent that effective contact with the heat spreader is assured 45
while enabling the heat sink to return to the desired fully upright
position (e.g., as shown in FIG. 1). In FIG. 3, there is shown an
electronic package 60 in accordance with an alternative embodiment of the
invention. Specifically, the defined heat spreader 67 as used therein and
the shown heat sink 73 possess matching curvilinear surfaces In order to
provide a curvilinear interface at this juncture. Materials for these
components as taught above may be utilized, including the def ined adhesive
(not shown) along this now greatly so  extended second interface. The
configuration as depicted In FIG. 3 provides even greater heat escapement
through the use of such an extended surface area between the two major heat
dissipating components of the invention. Assembly of this embodiment of the
Invention can be accomplished in substantially the same manner as that
defined for the embodiment in FIG. 1. In summary, there has been provided
an electronic package which greatly promotes heat removal there- 55  from,
thus enabling the utilization of high circuit densities as are required in
many of today's electronic pack- ages. As defined, the invention combines
the use of a thin film, flexible circuitized substrate with an effective
heat spreader component to provide a sound means for heat transfer between
the invention's heat-generating semiconductor device (e.g., chip) and
corresponding heat sink members. The invention accomplishes this ef- 4
EP 0 350 593 B1 fective heattransferthrough the use of a large heatspreader
possessing a low coefficient of thermal expansion and a relatively high
thermal conductivity. In addition, an adhesive also possessing a low
coefficient of thermal expansion and corresponding high thermal
conductivity is also used to interconnect the device and heat spreader
component. As defined herein, the unique arrangement of the invention also
greatly facilitates as- 5   sembly of such a package and thus renders the
invention readily adaptable to mass production. Claims 10  1.  Electronic
package (10) having a circultized substrate (11), a semiconductor device
(17) positioned at a spaced elevation above the upper surface of said
circuitized substrate (11) and electronically coupled thereto, a heat sink
(33) for providing heat escape from said package and a heat spreader (37)
for providing an enhanced heat path from said semiconductor device 15
to said heat sink, said heat spreader (37) being secured to said
semiconductor device and said heat sink by an adhesive, wherein the
coefficients of thermal expansion of said semiconductor device (17) and
said heat spreader (37) are matched and for said positioning of the
semiconductor device (17) a circuitized substrate (19) of flexible nature
is electrically connected to said circuitized substrate (11) and said sem-
iconductor device (17), said flexible substrate (19) comprising a thin,
electrically insulative material (23), 20      preferably a polymer, having
a defined pattern of electrical circuitry (25) thereon, characterized in
that the coefficients of thermal expansion of said adhesive used to secure
said heat spreader (37) to said sem- iconductor device (17) is matched to
the thermal expansion coefficients of said heat spreader (37) and said
semiconductor device (17) and in that the heat sink (33) is connected to
the circuitized substrate (11) by curved legs (53). 25 2.  Electronic
package according to claim 1 wherein the coefficients of thermal expansion
of the semicon- ductor device (17), the heat spreader (37), and said
adhesive used between these parts are within the 



range of from 2.0 to 5.0 ppm/degree Celsius (x [err] m/m degrees Kelvin),
preferably the coefficients of thermal expansion of the semiconductor
device (17) and the heat spreader (37) are each 2.5 ppm/degree 30
Celsius (x [err]  m/m degrees Kelvin) and the coefficient of thermal
expansion of said adhesive used be- tween those parts is 3 ppm/degree
Celsius (x [err] m/m degrees Kelvin). 3. Electronic package according to
claim 2 wherein the heat spreader (37) is comprised of a metallic material,
preferably copper-clad Invar. 35 4.  Electronic package according to claim
2 or 3 wherein the material of the heat spreader (37) is selected from the
group consisting of silicon carbide and aluminum nitride. 5.  Electronic
package according to one of the preceding claims 2 to 4 wherein said
adhesive used along a 40      first Interface (41) between the
semiconductor device (17) and the heat spreader (37) is electrically in-
sulative, preferably diamond-filled epoxy. 6.  Electronic package according
to one of the preceding claims wherein the heat sink (33) is metallic, pre-
ferably selected from the group consisting of aluminum and copper. 45 7.
Electronic package according to one of the preceding claims wherein the
overall outer surface area of the heat spreader (37) is at least twice the
overall outer surface area of the semiconductor device (17). 8. Electronic
package according to one of the preceding claims wherein the adhesive used
along a second 50      interface (51) between the heat spreader (37) and
the heat sink (33) has a thickness of 76,2 urn to about 228,6 urn and the
adhesive used along the first interface (41) between the semiconductor
device (17) and the heat spreader (37) has a thickness of 25,4 pm to 76,2
[err]. 9.  Electronic package according to claim 8 wherein the adhesive
used along the interface (51) between the 55       heat spreader (37) and
the heat sink (33) is an epoxy having a thermally conductive filler,
preferably zinc oxide, as part thereof. 10. Electronic package according to
one of the preceding claims wherein said second interface (51) between 5
EP 0 350 593 B1 fective heattransferthrough the use of a large heatspreader
possessing a low coefficientof thermal expansion and a relatively high
thermal conductivity. In addition, an adhesive also possessing a low
coefficient of thermal expansion and corresponding high thermal
conductivity is also used to interconnect the device and heat spreader
component As defined herein, the unique arrangement of the invention also
greatly facilitates as- 5   sembly of such a package and thus renders the
invention readily adaptable to mass production. Claims 10  1.  Electronic
package (10) having a circuitized substrate (11), a semiconductor device
(17) positioned at a spaced elevation above the upper surface of said
circuitized substrate (11) and electronically coupled thereto, a heat sink
(33) for providing heat escape from said package and a heat spreader (37)
for providing an enhanced heat path from said semiconductor device 15
to said heat sink, said heat spreader (37) being secured to said
semiconductor device and said heat sink by an adhesive, wherein the
coefficients of thermal expansion of said semiconductor device (17) and
said heat spreader (37) are matched and for said positioning of the
semiconductor device (17) a circuitized substrate (19) of flexible nature
Is electrically connected to said circuitized substrate (11) and said sem-
iconductor device (17), said flexible substrate (19) comprising a thin,
electrically insulative material (23), 20      preferably a polymer, having
a defined pattern of electrical circuitry (25) thereon, characterized in
that the coefficients of thermal expansion of said adhesive used to secure
said heat spreader(37) to said sem- iconductor device (17) is matched to
the thermal expansion coefficients of said heat spreader (37) and said
semiconductor device (1 7) and in that the heat sink (33) is connected to
the circuitized substrate (11) by curved legs (53). 25 2.  Electronic
package according to claim 1 wherein the coefficients of thermal expansion
of the semicon- 



ductor device (17), the heat spreader (37), and said adhesive used between
these parts are within the range of from 2.0 to 5.0 ppm/degree Celsius (x
[err]   m/m degrees Kelvin), preferably the coefficients of thermal
expansion of the semiconductor device (17) and the heat spreader (37) are
each 2.5 ppm/degree 30      Celsius (x [err] m/m degrees Kelvin) and the
coefficient of thermal expansion of said adhesive used be- tween those
parts Is 3 ppm/degree Celsius (x [err] m/m degrees Kelvin). 3.  Electronic
package according to claim 2 wherein the heat spreader (37) Is comprised of
a metallic material, preferably copper-clad Invar. 35 4.  Electronic
package according to claim 2 or 3 wherein the material of the heat spreader
(37) is selected from the group consisting of silicon carbide and aluminum
nitride. 5.  Electronic package according to one of the preceding claims 2
to 4 wherein said adhesive used along a 40      first interface (41)
between the semiconductor device (17) and the heat spreader (37) is
electrically in- sulative, preferably diamond-filled epoxy. 6.  Electronic
package according to one of the preceding claims wherein the heat sink (33)
is metallic, pre- ferably selected from the group consisting of aluminum
and copper. 45 7.  Electronic package according to one of the preceding
claims wherein the overall outer surface area of the heat spreader (37) is
at least twice the overall outer surface area of the semiconductor device
(17). 8. Electronic package according to one of the preceding claims
wherein the adhesive used along a second 50      interface (51) between the
heat spreader (37) and the heat sink (33) has a thickness of 76,2 [err] to
about 228,6 [err] and the adhesive used along the first interface (41)
between the semiconductor device (17) and the heat spreader (37) has a
thickness of 25,4 [err] to 76,2 [err]. 9.  Electronic package according to
claim 8 wherein the adhesive used along the interface (51) between the 55
heat spreader (37) and the heat sink (33) is an epoxy having a thermally
conductive filler, preferably zinc oxide, as part thereof. 10. Electronic
package according to one of the preceding claims wherein said second
Interface (51) between    EP 0 350 593 B1 said heat sink (33) and said heat
spreader (37) is curvilinear in shape. PatentansprOche 5 1. Elektronische
Packung (10) mit elnem beschalteten Substrat (11), einem
Halblelterbauslement (17), das sich In erh8hter Position Im Abstand zur
oberen OberfIlche des beschalteten Substrates (11) befindst und
elektronisch damit verbunden ist, elnem Kuhikorper (33) zur 10
Bereitstellung einerWirmeabffhrung aus dem Bauelement und
elnemWarmeableiter (37) zur Bereitstel- lung eines verbesserten Warmeweges
von den Halbleiterbauelementen zum Klhlkorper, wobei der War- meableiter
(37) auf dem Halbleiberbauelement und deam KuhIkorper durch elnen KWeber
befestigt let, wobel die thermischen Ausdehnungskoefflzienten des
Halblelterbauelementes (17) und des Wirmeableiters (37) miteinander
Obereinstimmen und womit das Positionieren des Halbleiterbauelementes (17)
ein fle- 15     xAbles beschaltetes Substrat (19) elektdrisch mit dem
beschaltsten Substrat (11) und dem Halbleiterbau- element (17) verbindet,
wobel das flexible Substrat (19) ein dflnnes elektrlisch leitendes Material
(23) urn- fait, vorzugswelse einen Polymer, das auf sich ein definiertes
Muster ener elektrischen Schaltung (25) tragt, dadurch gekennzelchnet, daB
die thermischen Ausdehnungskoeffizbenten des Klebers, der zur Be- festigung
des Warmeableiters (37) auf des Halblelterbauelementes (17) dient, mit den
thermischen Aus- 20      dehnungskoeffizienten des Warmeableiters (37) und
des Halbleiterbauelementes (17) zusammenpassen und dadurch, daBl der
Kflhlkorper (33) durch gebogene Fu~telle (53) mit dem beschalteten Substrat
(11) verbunden let. 2.  Elektronische Packung gemail Anspruch 1, wobel die
thermischen Ausdehnungskoeffizienten des Halb- 25      leiterbauelementes
(17), des Warmeableiters (37) und des zwiechen diesen Teilen verwendeten
Kiebers sich innerhalb eines Bereiches von 2,0 bis 5,0 ppm/Grad Celsius (x
10-4 mm pro Grad Kelvin) befinden, 



wobei die thermischen Ausdehnungskoeffizienten des Halbleiterbauelementes
(17) und des Warmeabl- elters (37) vorzugsweise jeweils 2,5 ppm/Grad
Celsius (x 10-  mm pro Grad Kelvin) und der thermische
Ausdehnungskoeffizient des zwischen diesen Teilen verwendeten Kiebers
gleich 3 ppm/Grad Celsius (x 30      106 mm pro Grad Kelvin) ist. 3.
Elektronische Packung gemra Anspruch 2, wobei der Warmeablelter (37) aus
elnem metallischen Mate- rial besteht, vorzugsweise aus kupferplattiertem
Invar. 36  4.  Elektronische Packung gemra Anepruch 2 oder 3, wobei das
Material des Warmeablelters (37) aus einer Gruppe ausgewahIt wird, die sue
Siliciumcarbid und Aiuminiumnitrid besteht. 5.  Elektronlsche Packung
gemill einem der vorhergehenden Ansprflche 2 big 4, wobel der entlang elner
ersten Grenzflache (41) zwischen dean Halbleiterbauelement (17) und deam
Warmeablelter (37) benutzte 40      Kleber elektrisch Isollerend Its
vorzugweise Epoxidharz mit Diamantfillstoff. 6.  Elektronleche Packung
gemaR einem der vorhergehenden Ansprfche, wobei der KflhIk8rper (33) metal-
lisch let, vorzugsweise ausgewihit aus elner Gruppe, die aus Aluminium und
Kupfer besteht. 45  7.  Elektronische Packung gemAl einem dervorhergehenden
Ansprflche, wobel dergesamte auBere Ober- flichenbereich des Warmeableiters
(37) mindesten das Doppelte des gesamten auleren Oberflachen- bereiches des
Halbleiterbauelementes (17) betragt. 8.  Elektronische Packung gemIB einem
der vorhergehenden Anspr iche, wobei der entlang einer zweiten s0
Grenzflache (51) zwischen dem Warmeableiter (37) und dem KihIkorper (33)
verwendete Kleber eine Dicke von 76,2 bis etwa 228,6 ptm hat und der
entlang der ersten Grenzflsche (41) zwischen dem Halb- leiterbauelement
(17) und deam Warmeableiter (37) verwendete Kieber ehne Dicke von 25,4 bis
76,2 PM hat. 65  9.  Elektronieche Packung gemiB Anspruch 8, wobel der
entlang der Grenzflache (51) zwischen dem Wir- meableiter (37) und dem
Krlhlk&rper (33) verwendete Keber ein Epoxidharz mit einem thermiech
lelten- den Fiillstoff als seinem Bestandteil let vorzugsweise Zinkoxid. 6
EP 0 350 593 B1 10. Elektronische Packung gemaB einemdervorhergehenden
Ansprfiche, wobeidiezweite Grenzflache (51) zwischen dem Krlhikorper (33)
und dem Warmeableiter (37) von krummliniger Gestalt Lt. 5   Revendicatlons
1. Ensemble electronique ayant un substrat de circuit (11) un dispositif
semiconducteur (17) espac6 en e6lvation au-dessus de la surface sup6rieure
dudit 10      substratde circuIt (11) et lul tant6lectronlquement couplh,
un 6e6mentde dissipation de chaleur(33) pour assurer un degagement de
chaleur A partir dudit ensemble et un eldment de propagation de chaleur
(37) pour assurer un trajet de chaleur renforc6 depuls ledit dispositif
semiconducteur jusqu'audit 6i6ment de dissipation de chaleur, ledit e6lment
de propagation de chaleur (37) 6tant fix6 audit dispositif somicon- ducteur
et audit 6l6mentde dissipation de chaleur parun adhWsNf, dans loquel les
coefficients de dilatation 1S      thermique
dudltdispositlfsemiconducteur(17) et dudit el6mentde propagation de chaleur
(37) concordont et, pour ledit positbonnement du dispositif semiconducteur
(17), un substrat de circuit (19) de nature souple eat electriquement
connecte audit substrat de circuIt (11) et audit dispostif semiconducteur
(17), ledit substrat souple 19 comprenant un mateirau electriquement
isolant, mince (23), de preference un poly- mere, sur lequel eat definie
une configuration de circuit 6lectrique (25), caracteris6 en co que les
coeffi- 20      dents de dilatation thermique dudit adh6slutilisM
pourfixerledit limentde propagation de chaleur (37) audit dispositif
semiconducteur (17) concordent avec lea coefficients de dilatation
thermiques dudit 616- ment de propagation de chaleur (37) et dudit
dispositif semiconducteur (17), et en ce que l'eldment de dissipation de
chalour (33) eat connecte au substrat de circuit (11) par des segments
curvilignes (53). 25  2.  Ensemble 6lectronique solon la revendication 1,
dans lequel les coefficients de dilatateur thermique du dispositif
semiconducteur (17), de l6l6ment de propagation de chaleur (37) et dudit
adh6sif utilisM entre ces plces sont dans la plage allant de 2,0 A 5,0
ppm/degr6 Celsius (x 10-6 m/m degr6s Kelvin), de pr6- f6rence, [es
coefficients de dilatation thermique du dispositif semloonducteur (17) at
de lI6elment de pro- 



pagation de chaleur (37) etant chacun a 2,5 ppmldegr6 Celsius (x  0-6 m/m
degr6s Kelvin), et Is coefficient 30      de dilatation thermique dudit
adh6sif utilis6 entre ces pieces eat de 3 ppmldogrb Celsius (x 10in min de-
gres Kelvin). 3.  Ensemble electronique s"lon la revendication 2, dans
lequel l'6l6ment de propagation de chaleur(37) oet constitue d'un materiau
m6tallique, de pr6f6rence, de l'lnvar revAtu de cuivre. 35 4.  Ensemble
6lectronique selon lea revendication 2 ou 3, dana loquel le materau de
lel6mentde propagation de chaleur (37) eat s6lectionn6 dans le group.
constitu6 de carbure de sillicium et de nitrure d'aluminium. 5. Ensemble
6lectronique solon l une quelconque des revendications pr6c6dentes 2 A 4,
dans lequel ledit 40      adhesifutilie6lelong d'une premrere interface
(41) separantle dispositif semiconducteur(17) etl'6elment de propagation de
chaleur (37), eat 6lectriquement isolant, de pr6ference, un matiriau epoxy
rempli de diamant. 6. Ensemble alectronique solon l'une quelconque des
revendications precedentbs, dans lequel lel6ment de 45      dissipation de
chaleur (33) eat mftalilque, de preference, selectionne dans le groupe
constitue d'aluml- nium et de culvre. 7. Ensemble 6lectronique solon l'une
quelconque des revendications precedentes, dans loquel Ia region de surface
externe totale de l'el6ment de propagation de chaleur (37) eat au moins le
double de la reglon 50      de surface externe totale du dispositif
semiconducteur (17). 8. Ensemble electronique selon lNune quelconque des
revendications precidentes, dans loquel l'adh6sif utl- lise le long d'une
deuxieme interface (51) separant l'element de propagation de chaleur (37)
et lel6ment de dissipation de chaleur (33) a un epaisseur allant de 76,2 pm
A environ 228,6 lm, et l adh6sif utilisa le 55      long de la premnbre
interface (41) separant Is dispositif semiconductbur (17) et leietment de
propagation de chaleur (37) a une epalsseur allant de 25,4 pm a 76,2 Pm. 9.
Ensemble leictronique selon la revendhcation 8, dans lequel l'adh6sif
utlisM le long de l'Interface (51) se- 7    EP O 350 503 B1
I      ll I1 I parant l'6eimentde propagation de chaleur(37) et I'hl6mentde
dissipation de chaleur(33) est un mat6riau 6poxy ayant un agent de
remplissage thermiquement conducteur, de preference, un oxyde de zinc,
comme faisant partie de lul-mAme. 5 10. Ensemble slectronique selon l'une
quelconque des revendications prdcddentes, dans lequel ladite deuxieme
Interface (51) s6parant ldit 6lement de dissipation de chaleur (33) et
ledit e6iment de propa- gation de chaleur (37) est de forme curviligne. 10
15 20 25 30 35 40 45 50 55 8    


