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device; FIGURES 3a and 3b illustrate two different con- FIELD OF THE
INVENTION                               tacts from the vertical lead to the
semiconductor device; This invention relates to semiconductor devices,   5
FIGURE 4 is a front view of a through-hole as- and more particularly to a
high density package for  sembly; memory devices.
FIGURE 5 is a side view of the through-hole as- sembly; BACKGROUND OF THE
INVENTION                          FIGURE 6 Illustrates a array of devices
in a heat 10     sink/holding fixture; High speed computing and imaging
systems con-     FIGURE 7 is a top view of a solder mask stantly push the
state-of-the-art In data storage. Pres-  FIGURE 8 shows a mounted array of
devices; ent day Imaging systems and computer systems with    FIGURE 9 Is
an enlarged view of the surface two or more processors require data input
and output  mount connection; and rates beyond the capability of
conventional packag-  15  FIGURE 10 illustrates the spring action of the
ing.                                                 heat sink. To
accomplish high data rates, the physical dis- tance between the processor
and the memory array  DESCRIPTION OF A PREFERRED EMBODIMENT must be keptto
a minimum to avoid signal delays. The through-put of a large memory array
using conven-  20  Figure 1 is representative of an array of semicon-
tional packages is determined by the longest signal  ductor memory devices,
illustrated without a heat line between the processor and the memory chip,
as-  sink. Each memory device 10 has a plurality of leads suming the memory
chips can run at the same clock-  14 connected to bond pads 13 on the
device by con- ing rate as the processor, generally at 50 mhz and  nection
wires 12. Each lead 14 may have a reduced above. The following described
memory array pack-  25  size end 11. age solves problems in memory density
and distance.  Figure 2 is afront view of the package of the pres- ent
invention in which the devices are surface mount- SUMMARY OF THE INVENTION
ed, and Figure 3 Is a side view showing two mounted devices. Device 10 has
a heat sink 16 mounted on the The invention as claimed is a high density
pack-  30  top side, as illustrated, and the leads 14 connected on aging
technique for memory arrays. A heat sink struc-  the bottom side of the
device. The devices are sur- ture on each memory package serves as a heat
sink,  face mounted to a circuit board 15. an assembly tool and tooling
Interface. An insulating  Side view, Figure 3, is an enlarged view showing
material such as polyimide is placed on both sides of  more detail of each
device, and the surface mounting the chip and serves an Insulation between
closely  35  feature. Each device 10 has an insulating coating 17 mounted
semiconductordevices. The package is suit-  on the back side and a coating
18 over the front side. able for both through-hole and surface mounting.
The insulating material may be, for example, polyl- Multiple devices are
fixtured together for test and  mide. Coating 17, on the backside of the
device pre- burn-in. The fixture is use to hold the devices during  vents
the back of one device from shorting the front testand burn-in and then
serves as a heat sinkforthe   40  of the adjacent device when the two
devices are In mounted array of devices. The packaging is suitable  contact
Insulating layer 18, on the front of the device, not only for memory chips,
but any semiconductor  insulates heat sink 16 from the device, and also
pro- driver/logic circuits by using the same package form  vides an
insulating mounting surface for leads 14. A factor.
layer of insulating material 21 is placed over the bond The technical
advance represented by the inven-  46  wire 12, Its connection to the bond
pad 13 on the de- tion as well as the objects thereof will become appa-
vice 10, and its connection to the lead 14. Figure 3a rent from the
following description of a preferred em-  is an enlarged view of the wire
bond illustrated in Fig- bodiment of the invention when considered in con-
ure 3. junction with the accompanying drawings, and the     Figure 3b
Illustrates anotherway to bond the lead novel features set forth in the
appended claims.  50  14a to device 10. A contact bump 12a on device 10 is
connected to lead 14a. This method is TAB or Tape BRIEF DESCRIPTION OF THE
DRAWINGS                 Automated Bonding. In surface mounting each
device, leads 14 are FIGURE 1 is an isometric view of an array of  joined
to circuit board 15 by reflow solder. The solder memory devices;
55  20 bonds leads 14 to electrical connections such as FIGURE 2 is a front
view of a surface mounted  solder pads (not illustrated) on circuit board
15. device;                                           Figure 4 Is a front
view of a device mounted in a FIGURE 3 is a side view of the surface
mounted  through-hole assembly. Device 10 has leads 14 at- 2   
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14 have reduced area ends 11  for example for "a" to "b" when the legs are
pulled which extend though the circuit board 15. Openings  apart. Upon
release of legs 31c and 31d, the heat in the metalization on the circuit
board extend through  sinks and devices attached thereto are held in place
the circuit board, and, In some instances, the open-  between 31c and 31d.
ings may be plated through the circuit board.  5     The process of making
the array package, from Figure 5 is a side view of the assembly of Figure
semiconductor die manufacturing to mounting an ar- 4. Solder 20 is shown
formed around leads 14, re-  ray on a circuit board is as follows. duced
lead ends 11 and around the opening in the cir-  After the semiconductor
die containing the sem- cuit board 15.
iconductor device has been formed, a coating barrier Figure 6 illustrates
an array of devices mounted  10   metal, such as TiW and Pd, are sputtered
or other- in a heat sink/holding fixture 31. To assembly an array  wise
deposited on the bond pads on the semiconduc- 30 of devices 10, they may be
mounted in heat    tor device. The back side of the wafer containing the
sink/holding fixture 31 by placing the heat sink 16 of  semiconductor
devices is coated with an insulating each device in a slot 34 in the top of
the fixture. Also,  material such as polyimide, and then the wafer is the
ends 11 of leads 14 may be inserted in a soldering   15  sawed to separate
the individual devices. Leads, mask 32, which, for example, may be of
ceramic or  such as leads 14 Figure 1, are mounted on the insu- other
insulating material. Soldering mask 32 and fix-  lated surface of the
device using a mounting materi- ture 31 may be bonded together by a high
tempera-  al , such as an adhesive. Bond wires are attached to ture
adhesive 33. In the event the fixture 31 is not to  bond pad 13 and to lead
14. At this point in the proc- remain over the device array, then fixture
31 may be  20  ess, the bond wire and connections are coated with removed
after the leads 14 are soldered to a circuit  polyimide to coverand
protectthe bond wire and con- board. However, the fixture 31 will generally
be left  nections. The lead frame is then trimmed and formed over the array
during testing and burn-in of the devic-  to produced the leads 14 and heat
sink 16 (Figure 2). es.
Instead of wire bonding, Tape Automated Bonding Figure 7 illustrates an
example of a solder mask  25  (TAB) may be used, as illustrated in Figure
3b. such as solder mask 32 shown In Figure 6. Solder     The devices are
then assembled into multiple de- mask 32 has, for example, an array of 8
rows, each  vice packages using a fixture such as illustrated in row having
twenty slots. The slots may, for example,  Figure 6. Thereafter the array
of devices are subject- be 0,33 mm (13 mils) by 0,076 mm (3 mils). This
size  ed to tests and burn-in to identify, if any, faulty de- slot easily
accommodates leads having dimensions  30  vices. Any bad devices from an
array can be removed of 0,25 mm (10 mils) by 35 [err] (1.4 mils), as used
in  from the fixture and replaced with a good device from TAB assemblies.
The thickness of this mask Is gen-  another array. A good device array is
then placed on erally about 5,08 mm (.20 inch) or more.          a circuit
board and bonded by solder reflow to elec- Figure 8 is a cross-sectional
view showing an ar-  trically connect the array to the circuit board. ray
of eight devices 10 with leads 14 inserted in the   35  The package of the
invention provides heating solder mask 32. The solder mask can also be used
as  sinking of the array, a fixture for testing and burn-in a fixture to
hold the devices 10 during assembly of the  in module form, easy repair and
replacement of devic- array and soldering of leads 14 to a circuit board. A
es, high density of devices, and the ability to inter-mix heat sink 31a
holds the heat sinks 16 of each device  various semiconductor devices in a
low cost assem- and holds the devices for mounting in mask 32 on  40  bly.
substrate 15. Figure 9 is an enlargement of the portion of Fig- ure 8 that
is circled. Illustrated is device 10 having a  Claims lead 14 inserted in
an opening 40 in mask 32. The opening in mask 32 is enlarged at 41 adjacent
to cir-  45  1. Avertical lead-on-chip package fora high density cuit board
15. Solder is applied from the back side of  array of semiconductor
devices, comprising: mask 32 and squeezed into hole 41 until a menicus
at least two integrated semiconductor de- Is formed. The assembly is then
aligned to the pattern  vices (10,10) each having a pluralityof leads (14)
on the substrate and placed. Solder is reflowed in the  extending from one
edge of the semiconductor opening to bond the end of lead 14 to circuit
board 15.  50  device in a defined pattern; In the event a through-hole
bond is used, then lead 14      a circuit board (15) having an array of
con- would extend through circuit board 15 (not illustrated)  tacts in a
pattern which corresponds to the de- without the use of the solder mask.
fined pattern of the plurality of leads; and Figure 1 0 illustrates the
heat sink 31 a of Figure    a removable fixture (31) for holding said at 8.
Heat sink 31 a may be sprung open for securing the  55  least two
integrated circuit devices adjacent to heat sink 15 of each device in slot
31b. The legs 31c  each other in close proximity and placing the plur- and
31 d are opened or moved apart to insert the heat  ality of leads of each
device in a pattern corre- sinks 16 into slots 31 b. Each leg 31 c and 31 d
moves,  sponding to the array of contacts on the circuit 3  



3                  EP 0 495 629 B1 tached thereto. Leads 14 have reduced
area ends 11  for example for "a" to "b" when the legs are pulled which
extend though the circuit board 15. Openings  apart. Upon release of legs
31c and 31d, the heat in the metalization on the circuit board extend
through  sinks and devices attached thereto are held in place the circuit
board, and, in some instances, the open-  between 31c and 31d. ings may be
plated through the circuit board.  5     The process of making the array
package, from Figure 5 is a side view of the assembly of Figure
semiconductor die manufacturing to mounting an ar- 4. Solder 20 is shown
formed around leads 14, re-  ray on a circuit board is as follows. duced
lead ends 11 and around the opening in the cir-  After the semiconductor
die containing the sem- cuit board 15.
iconductor device has been formed, a coating barrier Figure 6 Illustrates
an array of devices mounted  10   metal, such as TiW and Pd, are sputtered
or other- in a heat sink/holding fixture 31. To assembly an array  wise
deposited on the bond pads on the semiconduc- 30 of devices 10, they may be
mounted In heat    tor device. The back side of the wafer containing the
sink/holding fixture 31 by placing the heat sink 16 of  semiconductor
devices is coated with an insulating each device in a slot 34 in the top of
the fixture. Also,  material such as polyimide, and then the wafer is the
ends 11 of leads 14 may be Inserted In a soldering   15  sawed to separate
the individual devices. Leads, mask 32, which, for example, may be of
ceramic or  such as leads 14 Figure 1, are mounted on the insu- other
insulating material. Soldering mask 32 and fix-  lated surface of the
device using a mounting materi- ture 31 may be bonded together by a high
tempera-  al , such as an adhesive. Bond wires are attached to ture
adhesive 33. In the event the fixture 31 is not to  bond pad 13 and to lead
14. At this point in the proc- remain over the device array, then fixture
31 may be  20  ess, the bond wire and connections are coated with removed
after the leads 14 are soldered to a circuit  polyimide to cover and
protect the bond wire and con- board. However, the fixture 31 will
generally be left  nections. The lead frame is then trimmed and formed over
the array during testing and burn-in of the devic-  to produced the leads
14 and heat sink 16 (Figure 2). es.
Instead of wire bonding, Tape Automated Bonding Figure 7 illustrates an
example of a solder mask  25  (TAB) may be used, as Illustrated In Figure
3b. such as solder mask 32 shown in Figure 6. Solder     The devices are
then assembled into multiple de- mask 32 has, for example, an array of 8
rows, each  vice packages using a fixture such as illustrated in row having
twenty slots. The slots may, for example,  Figure 6. Thereafter the array
of devices are subject- be 0,33 mm (13 mils) by 0,076 mm (3 mils). This
size  ed to tests and burn-in to identify, if any, faulty de- slot easily
accommodates leads having dimensions  30  vices. Any bad devices from an
array can be removed of 0,25 mm (10 mils) by 35 [err] (1 A mils), as used
in  from the fixture and replaced with a good device from TAB assemblies.
The thickness of this mask is gen-  another array. A good device array is
then placed on erally about 5,08 mm (.20 Inch) or more.         a circuit
board and bonded by solder reflow to elec- Figure 8 is a cross-sectional
view showing an ar-  trically connect the array to the circuit board. ray
of eight devices 10 with leads 14 inserted in the   35  The package of the
invention provides heating solder mask 32. The solder mask can also be used
as  sinking of the array, a fixture for testing and burn-in a fixture to
hold the devices 10 during assembly of the  in module form, easy repair and
replacement of devic- array and soldering of leads 14 to a circuit board. A
es, high density of devices, and the ability to Inter-mix heat sink 31a
holds the heat sinks 16 of each device  various semiconductor devices in a
low cost assem- and holds the devices for mounting In mask 32 on   40  bly.
substrate 15. Figure 9 Is an enlargement of the portion of Fig- ure 8 that
is circled. Illustrated is device 10 having a  Claims lead 14 Inserted in
an opening 40 in mask 32. The opening in mask 32 Is enlarged at 41 adjacent
to cir-  45  1. Avertical lead-on-chip package for a high density cuit
board 15. Solder is applied from the back side of  array of semiconductor
devices, comprising: mask 32 and squeezed into hole 41 until a menicus
at least two Integrated semiconductor de- is formed. The assembly is then
aligned tothe pattern  vices (10,10) each having a plurality of leads (14)
on the substrate and placed. Solder is reflowed in the  extending from one
edge of the semiconductor opening to bond the end of lead 14 to circuit
board 15.  50  device in a defined pattern; In the event a through-hole
bond is used, then lead 14    a circuit board (15) having an array of con-
would extend through circuit board 15 (not illustrated)  tacts in a pattern
which corresponds to the de- without the use of the solder mask.
fined pattern of the plurality of leads; and Figure 10 illustrates the heat
sink 31 a of Figure     a removable fixture (31) for holding said at 8.
Heat sink 31a may be sprung open for securing the  55  least two Integrated
circuit devices adjacent to heat sink 15 of each device in slot 31b. The
legs 31c  each other In dose proximity and placing the plur- and 31d are
opened or moved apart to insert the heat  ality of leads of each device in
a pattern corre- sinks 16 into slots 31b. Each leg 31c and 31d moves,
sponding to the array of contacts on the circuit 3 
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a removable fixture (31) for holding via said heat sink (16) each of said
at least two Inte- 2. The package according to claim 1, wherein said
grated circuit devices adjacent to each other In fixture (31) serves as a
heat sink during testing  close proximity, and placing the plurality of
leads and burn-in of the semiconductordevices and pri-   5  of each device
In a pattern corresponding to the orto soldering the plurality of leads to
said circuit  array of contacts on the circuit board. board, and after
soldering the array of devices onto the circuit board.
13. A heat sink fixture for mounting an array of sem- iconductor devices in
a package as claimed in 3. The package according to claim 1, wherein the
10  claim 1 or in claim 12, comprising; leads are bonded to the circuit
board using sur-        a U-shaped body; face mounting.
a pair of legs (31c,31d) comprising a part of said U-shaped body that, when
moved apart, 4. The package according to claim 1, wherein the      return
to original positions; and leads are bonded to the circuit board using   15
a plurality of slots (31b) which, when the through-hole mounting.
legs are moved apart, open to receive semicon- ductor devices, and secure
the semiconductor 5. The package according to claim 1, wherein the
devices in said slots when the legs are permitted semiconductor device is
coated on both sides      to move to original positions. with polyimide
(17,18).                    20 6. The package according to claim 1, wherein
a     Patentansprfiche solder mask (32) is used to hold the plurality of
leads in a defined pattern during the application  1. Chipbausteln zum
vertikalen Aufl8ten far eln of solder paste onto the leads.           25
hochdlchtes Feld von Halbleitervorrichtungen, mit: 7. The package according
to claim 1, wherein a             wenigstens zwei integrierten Halblelter-
solder mask (32) Is used in conjunction with the   vorrichtungen (10, 10),
die jewells mehrere An- heat sink to hold the semiconductor devices dur-
schlOsse (14) aufwelsen, die von elnem Rand der ing solder reflow.
30       Halbleitervorrichtung aus in einem bestimmten Muster abstehen; 8.
The package according to claim 1, including a           einer Lelterplatte
(15) mit einem Feld. von solder mask (32) through which the plurality of
Kontakben In elnem Muster, welches dem be- leads extend.
stimmten Muster der mehreren Anschlfisse ent- 35     spricht; und 9. The
package according to claim 1, further Includ-       einer abnehmbaren
Befestigungsvorrich- ing a heat sink (16) as part of said semiconductor
tung (31), um die wenigstens zwei IC-Vorichtun- package.
gen in elnem geringen Abstand voneinander zu halten und die mehreren
AnschlOsse jeder Vor- 10. The package according to claim 1, Including a
40  richtung In elnem Muster anzuordnen, das dem heat sink (16) extending
from an edge of said      Feld der Kontakte auf der Leiterplatte
entspricht. semiconductor device opposite said one edge. 2. Baustein nach
Anspruch 1, bel dem die Befesti- 11. The package according to claim 1,
including a     gungsvorrichtung (31) wahrend des Testens und lead frame
from which the leads and heat sink is   A  Einbrennens der
Halbleltervorrichtung sowie vor formed.
dem Verloen der mehreren Anschlisse mit der Lelterplatte und nach dem
Verloten des Feldes 12. A vertical lead-on-chip package for a high density
der Vorrichtungen auf der Leiterplatte als K~hl- array of semiconductor
devices, comprising:        kWrper dlent. at least two Integrated
semiconductor de-  50 vices (10,10) each having a plurality of leads ex-
3. Baustein nach Anspruch 1, bel dem die AnschlOs- tending from one edge of
the semiconductor de-    se unterVerwendung elner Oberflachenmontage vice
in a defined pattern;                         mit der Lelterplatte
verbunden sind. a circuit board (15) having an array of con- tacts In a
pattern which corresponds to the de-  55   4. Baustein nach Anspruch 1, bel
dem die Anschlas- fined pattern of the plurality of leads;          se
unter Verwendung elner Durchkontaktmonta- a heat sink (16) attached to each
of said    ge mit der Leiterplatte verbunden sind. semiconductor devices;
and 4 
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111111111111111111 11111 H  1 *        L   M S * 5. Baustein nach Anspruch
1, be! dam die Halblel-           elnem U-formlgen Korper, tervorrichtung
auf beiden Selten mit Polyimid            elnem Paar von Belnen (31c, 31d),
die el- (17, 18) beschichtet ist.                          non Tell des
U-fbrmigen Korpers sind und, wenn ale auseinanderbewegt warden, in die
Ausgangs- 6. Baustein nach Anspruch 1, bel dem sine Lotmas-   6  satllungen
zurOckkehren; und ke (32) verwendet wird, urn die mehreren An-
mehreren Schlitzen (31b), die, wenn die schlsse wahrend des Aufbrlngens von
Lotpaste      Beine auseinanderbewegt werden, sich offnen, auf die
AnschlOsse in einern bestimmten Muster     um Halbleitervorrichtungen
aufzunehmen und zu halten.                                         diese
Halbleltervorrichtungen in den Schlitzen zu 10     slchern, wenn den Beinen
ermoglicht wird, sich in 7. Baustein nach Anspruch 1, bel dem eine L~tmas-
die Ausgangestellungen zuruckzubewegen. ke (32) In Verbindung mit dem
Kfhlkorper ver- wendet wird, urn die Halbleitervorrichtungen wahrend des
Aufschmelzens des Lots zu halten.   Revendlcations 16 8. Baustein nach
Anspruch 1, enthaitend oine Lot-  1. Bottler de puce A connexions
verticales pour un maske (32), durch die sich die mehroren An-
r6seau a haute densitb de dispositifa semicon- schl~sse erstrecken.
ductours, comprenant au moins deux dispositifs semiconduc- 9. Baustbin nach
Anspruch 1, ferner enthaltend el-  20  tours int6gr6s (10, 10) ayant chacun
une pluralite J>      nen KOhlkorper (16) als Tell des Halblelterbau-
de conductaurs (14) s'tetndant A partir d'un bord stains.
du dispositif semiconducteur salon une configu- ration d6finle; 10.
Baustein nach Anspruch 1, enthaltend einen              une carte (15) A
circuits imprim6s ayantun K(hlkorper (16), der slch von elnem Rand der  25
r6seau de contacts selon une configuration qui Halbleitervorrichtung
erstrecict, der zu dim be-   correspond A la confIguration definbe de la
plura- sagtbn Rand entgegengesetzt let                    Nte de
conducteurs; et une fixation amovible (31) pour maintenir 11. Baustein nach
Anspruch 1, enthaltend elnen An-    lesdits au momns deux dispositifa A
circuit Integre schluBrahmen, aus dem die Anschlasse und der  3o
adjaconts l'un A l'autre A proximit6 Immediata et Kilhlk8rper gabildet
sind.                         pour placer la pluralit6 de conducteurs de
chaque dispositif salon une configuratIon correspondant 12. Chipbausteln
zum vertikalen Auflotn fOr sin        au reseau de contacts sur la carte A
circuits im- hochdichtbs Feld von Halbleitarvorrichtungen,      primes. mit
35 wenigsatns zwei Intbgriertbn Halblelter-  2. Bottlerselon la
revendication 1, dans loquel ladite vonichtungen (10, 10), die jewells
mehrere An-     fixation (31)sertde puitadechaleuraucoursdes schl~sse (14)
aufwelsen, die von elnem Rand der    easais et du vielilissement des
dispositifs semi- Halblelbtrvorrichtung aus in elnem bestimmten
conducteurs et avant de souder la pluralite de Muster abstehen;
40      conducteurs A ladita carte A circuits imprim6s, et eaner
Leltrplatte (15) mit alnem Feld von    apres la soudure du r6seau de
dispositifs sur la Kontaiken in einem Muster, walches dam be-         carte
A circuits lmprimes. stimmten Muster der mehreren AnschlOsse ent- spricht;
3. Boltier selon la revendication 1, dans lequel lea ainen Kflhlkorper
(16), der an jeder der  45  conducteurs sont relies Ala carte A circuits
impri- Halbleltervorrichtungen (16) befestlgt ist; und    m6s en utilisant
un montage de surface. einer abnahmbaren Befeotigungsvorrich- tung (31),
urn jede der wenigstens zwei IC-Vor-  4. Boltler selon la revendication 1,
dana lequel les richtungen mittels des Kfhlkorpers (16) In elnern
conducteurs sont relies A la carte A circuits impri- geringen Abstand
voneinander zu halten und dle  50  m6s an utilbsant un montage A trou
traversant. mehreren AnschlOsse jederVorrichtung in elnem Muster
anzuordnen, das dem Feld der Kontakta    5. Bottler selon la revendication
1, dans lequel le auf der Leiterplatta entspricht.
dlspositifsemiconductaurestrecouvertdes deux cotes par du polyimide (17,
18). 13. Kfhlkorperbefastigungavorrichtung zum Anbrin-  55 gen aines Feldes
von Halbleitervorrichtungen In  6. Bottler solon la revendlcatlon 1, dans
lequel un elnem Bauteil, wie es nach Anspruch 1 oder An-     masque (32) de
soudure est utIlise pourmaintanir 



spruch 12 beansprucht 1st, mit:                    la pluralite de
conducteurs selon une configure- 5    9                   EP 0 495 629 S1
1t  I 111111 1111 11111111 111 tion definie au cours de I'application de
pAtb de        une pluralite de fentos (31 b) qui, lorsque soudure sur les
conductburs.                       los pattbs sont 6carftes, s'ouvrent pour
recoevoir dos dispositifs semiconducteurs, etfixentles dis- 7. Bottler
solon la revendlcatlon 1, dane loquel un    positifs somiconducteurs dane
lesdites fentes masque (32) de soudure est utillsi en conJono-   5  lorsque
lea pattos peuvent se dplacervers leurs tion avec le puits de chalour pour
maintonir les   positions originales. dispositifs semiconducteurs au cours
de la refu-   - sion de la brasure. 8. Boltlor solon la revendication 1,
comportant un   10 masque (32) de soudure A travers loqudl s'etend la
pluralite de conductours. 9. Bottler solon la revendication 1, comportant
en outre un pults de chaleur (18) faisant partie dudit  15 bottler de
semlconducteur. 10. Bottler solon la revendication 1, comportant un puits
de chaleur (16) s'tebndant depuis un bord dudit dispositif semiconductour A
l'oppose dudit  20 j.>     premier bord. 11. Bottler selon la revendication
1, comportant une grille de connexion A partir de laquelle les conductours
et le puits de chaleur sont formrs.   25 12. Bottler de puce A connexions
verticales pour un reseau A haute densit6 de dispositifs semicon- ductburs,
compronant: au momns deux dispositife semiconduc-  30 tours integres ayant
chacun une pluralit de conducteurs s'etendant depuls un bord du dispo-
sitif semiconducteur solon une configuration di- finle; une carte (15) a
circuits imprlmes eyant un   35 reseau de contacts sdlon une configuration
qul correspond a la configuration dMfinie de la plura- llte de conducteurs;
un puits de chaleur (16) f lxe a chacun des- J>      dits dispositifs
semiconducteurs; et        40 une fixation amovible (31) pour maintenir par
l'intbrmediaire dudit pults de chaleur (16) cha- cun desdits au moins deux
dispositifs A circuit In- tegre adjacents l'un A l'autre A proxlmiti Imme-
diete, et pour placer la pluraliti de conductours  4s de chaque dispositif
solon une configuration correspondant au reseau de contacts sur la carte A
circuits imprimes. 13. FixatIon de puits de chaleurpourle montage d'un   50
reseau de dispositifs semiconducteurs dens un bottler tel qua revendique
dans la revendication 1 ou dane la revendlcatlon 2, comprenant un corps en
forme de U; une pairo de pattes (31c, 31d), compre-  55 nant une partie
dudit corps en forme de U, qul, lorsqu'elles sont ecarteos, retournent dens
leurs positions originales; et 6    


