
1                   EP 0 572 011 B1                   2 Description
is retired, it is desirable that many kinds of the elec- tronic devices in
the electronic apparatus are disas- FIELD OF THE INVENTION AND RELATED ART
sembled and classified in the same material. How- STATEMENT
ever, the conventional radiator 30 of the electronic de- 5   vice can not
be easily separated from the substrate FIELD OF THE INVENTION
80 by a typical or ordinary tool, and semiconductor device only can be
separated from the conventional The present invention relates toa
radiatorassem-  radiator 30 by removing the screw 40 with a screw- bly
fixed to a substrate via soldered metal plate, and  driver tool. As a
result, the substrate 80 having the particularly it relates to a radiator
which can be sepa-  10  conventional radiator 30 must be scrapped with the
rated or disassembled from a substrate by using a  other electronics in
spite of the usable material as re- typical common tool in order to be used
as recycling  cycling resources. resources after retirement of the assembly
including the radiator.                                      OBJECT AND
SUMMARY OF THE INVENTION 15 DESCRIPTION OF THE RELATED ART
An object of the present Invention Is to provide a radiator assembly which
can be easily separated Recently, an aluminum radiator, which is manu-
from a substrate of an electronic apparatus in order factured by an
extrusion molding, Is widely used in an  to be used as recycling resources
in a manner of a electronic apparatus, which comprises a substrate  20
typical tool when the electronic apparatus is retired. having many
electronic devices mounted at high den-   in order to achieve the
above-mentioned object, sity. The radiator It usually made of aluminum
block  the radiator assembly for a substrate comprises: since it can be
manufactured by easy treatment and      a substrate for mounting an
electronic device; have excellent heat-conductivity. Such aluminum ra-
a fitting plate fixed to the substrate by at least diators prevent the
appearance of malfunction or de-  25   a welding joint; and struction
caused by heatof an electronic device, such   a radiator for cooling an
electronic device as a semiconductor device. And the semiconductor   which
is heat-conductively attached to the radiator device attached to such
aluminum radiator is operat-  which is coupled to the fitting plate by
mechanical ed in excellent performance.                       connecting
means, the radiator having at least a hol- In view of an environmental
disruption of the   30  low forming at least an aperture for receiving a
pry globe and the recycling of resources, disassembly  tool between the
fitting plate and the radiator. and classification of the electronic
apparatus to be  And, another radiator assembly in accordance scrapped have
lately been attracting considerable at-  with the present invention
comprises: tention. It becomes one of the most importance mat-     a
substrate for mounting an electronic device; ter in an electronic apparatus
in recent years that  35  a radiator for cooling the electronic device many
kinds of electronic devices in electronic appa-  which is heat-conductively
attached to the radiator; ratus are assembled so as to be easily
disassembled  and and classified into same material in order to recycle   a
fitting plate which is fixed to the substrate by the resources.
Particularly, since the large block of  at least a welding joint, the
fitting plate being coupled aluminum wares were made by consuming a great
40  to the radiator by mechanical connecting means, the amount of
electricity in smelting, the aluminum ware  fitting plate having swelled
portions forming aper- is preferably used as recycling.
tures for receiving a pry tool between the fitting plate Next, a way of
disassembly for such aluminum   and the radiator. ware, especially a
conventional aluminum radiator, is  In the radiator assembly in accordance
with the described with reference to FIG 5. FIG.5 is a perspeo-  45
present invention which is configured above, the ra- tive view of the
conventional aluminum radiator 30  diator assembly is constructed to have
apertures be- mounted on a substrate 80. As shown in FIG.5, a sem-  tween
the radiator and the fitting plate so as to be in- iconductor device 10 to
be cooled is fixed to the con-  serted a typical tool for separating
between the radi- ventional aluminum radiator 30 through an insulation
ator and the fitting plate. When an electronic device, sheet 20 such as a
mica sheet by tightening a screw   50  such as a semiconductor device
fitted to the radiator 40. Since the aluminum radiator 30 can not be fixed
assembly is retired, a radiator of the radiator assem- directly to the
substrate 80 by soldering, the alumi-  blycan be easilyseparated from the
fitting plate fixed num radiator 30 is fixed to metal plates 50 by caulked
to the substrate in a manner that the apertures are joints 30a, and the
metal plates 50 formed in a flat  pried open with a typical tool, such as
screwdriver plate are fixed to the substrate 80 by soldering. By the   55
thereby the separated radiator can be used as recy- above-mentioned way,
the conventional aluminum     cling resources. radiator 30 Is firmly fixed
to the substrate 80 usually.  While the novel features of the Invention are
set Therefore, in case that the electronic apparatus  forth particularly in
the appended claims, the inven- 2   



3                   EP 0 572 011 B1                4 tion, both as to
organization and content, will be bet-  radiator 3. The aperture 7 have a
grooved shape to ter understood and appreciated, along with other ob-  be
easily inserted by a typical tool, such as a slotted jects and features
thereof, from thefollowing detailed  screwdrivers. The radiator3
isfirmlyfixed to the sub- description taken in conjunction with the
drawings.  strate 8 In a manner that the fitting plates 5 are fixed 5   to
the substrate 8 by soldering. s   BRIEF DESCRIPTION OF THE DRAWINGS
Next, with reference to FIGs.1 and 2 description is made on a way of
separating or disassembling the FIG.1 is a perspectiveview showing a
radiator as-  above-mentioned radiator assembly, which has been
semblyofafirstembodimentofthe present invention.   fixed to the substrate 8
through the fitting plates 5 by FIG.2 is a perspective view showing the
radiator  10  caulking and soldering. assembly of FIG.1 on a way of a
disassembly.          In case the radiator 3 fixed to the substrate 8 as
FIG.3 Is a perspective view showing a radiatoras-  shown In FIG.1 is
separated from the substrate 8, the sembly of a second embodiment of the
present inven-  semiconductor device 1 is Initially separated from the
tion.                                             radiator 3 by removing
the screw 4 with a typical tool, FIG.4 is a perspective view showing the
radiator  15  such as a Philip screwdriver 9 as shown in FIG.2. assembly of
FIG.3 on a way of a disassembly.          In the next step, the aperture 7,
which is formed FIG.5 Is the perspective view showing the con-  by
attaching the fitting plate 5 to the side wall 3d hav- ventional radiator
mounted on the substrate.      ing the belt-shaped hollows 3c, is Inserted
by a slot- It will be recognized that some or all the Figures  ted
screwdriver 6. And, the fitting plate 5 is pried from are schematic
representations for purposes of illus-  20  the side wall 3d by pushing In
the slotted screwdriver tration and do not necessarily depict the actual
rela-  6 In the aperture 7 thereby removing the caulked tive sizes or
locations of the elements shown.     edge part of the fitting plate 5 from
the caulked joints 3b as shown in FIG.2. DESCRIPTION OF THE PREFERRED
Then, into the otheraperture 7, which Is arranged EMBODIMENTS
25  on the same side wall 3d (right side aperture In FIG.2), the slotted
screwdriver 6 Is also Inserted and Hereafter, radiator assemblies to be
mounted on  the other aperture 7 is pried open, thereby removing a
substrate as preferred embodiments of the present  the fitting plate 5 from
the side wall 3d of the radiator invention are described with reference to
the accom-  3. As a result, the radiator 3 is separated from one fit-
panying drawings of FIGs.1 to 4.              30  ting plate 5. Separation
of the radiator 3 from the other fitting < First embodiment >
plate 5 (which is hidden behind the radiator 3 in FIG.2) is carried out in
the same way as the above- FIG.1 Isa perspective viewshowing a radiatoras-
mentioned separating. Consequently, the aluminum sembly of the first
embodiment embodying the pres-  35  radiator 3 is entirely removed from the
substrate 8 for ent Invention. FIG.2 is a perspective view showing the  use
as recycling resources. radiator assembly of FIG.1 on a way of a
disassembly. In FIG.1, a semiconductor device 1 is thermo-  <Second
embodiment > conductively attached to a radiator 3 with an Insula- tion
sheet 2 such as a mica sheet by tightening a   40  Hereafter, a second
embodiment of a radiator as- screw 4 inbetween. The radiator 3 having
plural cool-  sembly for a substrate in accordance with the present ing
fins is manufactured by an extrusion molding of  invention is described
concerning the accompanying aluminum. Two metallic fitting plates 5, 5 are
attached  drawings of FIGs.3 and 4. FIG.3 is a perspective view to the
radiator 3 at both side faces. The fitting plate 5  showing a radiator
assembly of the second embodi- is slid and fitted into each-other-opposing
two   45   ment embodying the present invention. FIG.4 is a per- grooves
3a, 3a, which are formed on vertical edge  spective view showing the
radiator assembly of FIG.3 portions of side wall 3d of the radiator 3 as
shown in  on a way of a disassembly. Corresponding parts and FIG.1. The
fitting plate 5 is firmly fixed at the prede-  components to
thefirstembodiment are shown bythe termined position of the side wall 3d by
caulking at  same numerals and marks, and the description there- plural
portions 3b, 3b, 3b, 3b of guide rails of the   50  on made in the first
embodiment similarly apply. Dif- grooves 3a, 3a. The side wall 3d is formed
to have two  ferences and features of this second embodiment belt-shaped
hollows 3c, 3c, namely two substantially  from the first embodiment are as
follows. vertical straight grooves. Two apertures 7, 7 are     In FIG.3, a
semiconductor device I is thermo- formed byattaching thefitting plates 5to
theside wall  conductively attached to a radiator 3 with an insula- 3d of
the radiator 3, because the side wall 3d has the  55  tion sheet 2, such as
a mica sheet, by tightening a belt-shaped hollows 3c, 3c. The apertures 7
are ar-  screw 4 inbetween. The radiator 3 having plural cool- ranged to be
close to the caulked joints 3b connecting  ing fins is manufactured by an
extrusion molding of between the fitting plate 5 and the side wall 3d of
the  aluminum. Two metallic fitting plates 15, 15 are at- 3  
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radiator 3 at both side faces. The fitting  Claims plate 15 is slid and
fitted into each-other-opposing two grooves 3a, 3a, which are formed
vertical on   1. Aradiatorassemblyforsubstratwithprintedcir- edge portions
of side wall 3d of the radiator 3 as     cult comprising: --  shown in
FIG.3. The fitting plate 15 is firmly fixed at   5  a substrate (8) for
mounting an electronic 'S..-' the predetermined position of the side wall
3d by    device; caulking at plural portions 3b, 3b, 3b, 3b of guide rails
a fitting plate (5) fixed to said substrate (8) of the grooves 3a, 3a. The
fitting plate 15 is formed  by at least a welding joint; and to have two
swelled portions ISa, 15a like two pock-        a radiator (3) for cooling
an electronic de- ets. Two apertures 7, 7 are formed by attaching the   lo
vice which is heat-conductively attached to said fitting plate 15 to the
side wall 3d of the radiator3 be-  radiator (3) which is coupled to said
fitting plate cause the fitting plate 15 has the swelled portions    (5) by
mechanical connecting means, said radia- 15a. The apertures 7 are arranged
close to the         tor (3) having at least a hollow (3c) forming at
caulked joints 3b connecting between the fitting plate  least an aperture
(7) for receiving a pry tool (6) 15 and the sidewall 3d of the radiator 3.
The aperture  15  between said fitting plate (5) and said radiator 7 have a
slotted shape so as to easily receive a typical  (3). tool, such as a
slotted screwdriver 6. The radiator 3 Is firmly fixed to the substrate 8 in
a manner that the  2. An assembly in accordance with claim I wherein,
fitting plates 15 are fixed to the substrate 8 by solder-   said radiator
(3) is coupled to said fitting ing.
20       plate (5) by caulked joints, and said fitting plate Nexti with
reference to FIGs.3 and 4 description   (5) Is fixed to said substrate (8)
by soldering. 'Is made on a way of separating or disassembling the
above-mentioned radiator assembly from the sub-    3. A radiator assembly
for a substrate comprising: strate 8.
a substrate (8) for mounting an electronic In case the radiator 3 fixed to
the substrate 8 as   25  device; shown in FIG.3 is separated from the
substrate 8, the       a radiator (3) forcooling said electronicde-
semiconductor device I1s initially separated from the  vice which is
heat-conductively attached to said radiator 3 by removing the screw 4 with
a typical tool,  radiator (3); and such as a Philip screwdriver 9 as shown
in FIG.4.           a fitting plate (15) which Is fixed to said In the next
step, a slotted screwdriver 6 is insert-  30  substrate (8) by at least a
welding joint, said f it- ed into the aperture 7, which is formed by
attaching   ting plate being coupled to said radiator (3) by the fitting
plate 15 having swelled portions 15a to the  mechanical connecting means,
said fitting plate side wall 3d. And, the fitting plate 15 Ls pried from
the  (15) having swelled portions (15a) forming aper- side wall 3d by
pushing the slotted screwdriver 6 in  tures (7) for receiving a pry tool
(6) between said the aperture 7 so as to break the caulked joints 3b as
35  fitting plate (50) and said radiator (3). shown in FIGA. Then, into the
other aperture 7, which is arranged  4. An assembly in accordance with
claim 3 wherein, on the same side wall 3d (right side aperture In FIG.4),
said radiator (3) is coupled to said fitting the slotted screwdriver 6 is
also inserted and the     plate (15) by caulked joints, and said fitting
plate other aperture 7 is pried open, thereby removing the   40  (15) is
fixed to said substrate (8) by soldering. fitting plate 15 from the side
wall 3d of the radiator 3. As a result the radiator 3 is separated from
onefitting plate 15.
Patentansprfiche Separation of the radiator 3 from the other fitting plate
15 ( which is hidden behind the radiator 3 in  45  1. KI(hlergebilde fOr
esn Substrat mit einer gedruck- FIGA ) is carried out in the same way as
the above-   ten Schaltung, umfassend: mentioned separating. Consequently,
the aluminum            ein Substrat (8) zum Anbringen einer radiator 3 is
entirely removed from the substrate 8 for  elektonischen Vorrichtung; use
as recycling resources.                                 sine Anschlull-
bzw. Verbindungsplatte Apart from the above-mentioned embodiments  50
(5), die mittels wenigatens einer Schweilverbin- wherein the radiator 3 and
the fitting plate 5 or 15 are  dung an dem Substrat (8) befestigt ist; und
coupled by the caulked joints, a modified embodi-           einen KOhler
(3) zum KOhlen einerelektro- ment may be such that the radiator and the
fitting     nischen Vorrchtung, die warmeleitend an dem plate are coupled
by optional mechanical coupling      K(hler (3) angebrachtist, derdurch
mechanische means, such as pressure welding, rivetjoint.  5s
Verbindungsmittel mitderAnschluB- bzw. Verbin- dungsplatte (5) gekoppelt
Ist, wobel der KIOhIer (3) wenigstens einen Hohitell (3c) hat derwenig-
stens eine Offnung (7) bildet zum Aufnehmen el- 4 
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side faces. The fitting  Claims plate 15 is slid and fitted into
each-other-opposing two grooves 3a, 3a, which are formed vertical on    1.
Aradiatorassemblyforsubstratewithprintedoir- edge portions of side wall 3d
of the radiator 3 as      cult comprising: shown In FIG.3. The fitting
plate 15 Is firmly fixed at   5   a substrate (8) for mounting an
electronic the predetermined position of the side wall 3d by       device;
caulking at plural portions 3b, 3b, 3b, 3b ofguide rails     a fitting
plate (5) fixed to said substrate (8) of the grooves 3a, 3a. The fitting
plate 15 Is formed   by at least a welding joint; and to have two swelled
portions 15a, 15a like two pock-         a radiator (3) for cooling an
electronic de- ets. Two apertures 7, 7 are formed by attaching the   1o
vice which is heat-conductively attached to said fitting plate 15 to the
side wall 3d of the radiator 3 be-  radiator (3) which is coupled to said
fitting plate cause the fitting plate 15 has the swelled portions     (5)
by mechanical connecting means, said radla- 15a. The apertures 7 are
arranged close to the          tor (3) having at least a hollow (3c)
forming at caulked joints 3b connecting between the fitting plate  least an
aperture (7) for receiving a pry tool (6) 15 and the side wall 3d of the
radiator 3. The aperture   15  between said fitting plate (5) and said
radiator 7 have a slotted shape so as to easily receive a typical  (3).
tool, such as a slotted screwdriver 6. The radiator 3 is firmly fixed to
the substrate 8 in a manner that the  2. An assembly in accordance with
claim I wherein, fitting plates 15 are fixed to the substrate 8 by solder-
said radiator (3) is coupled to said fitting ing.
20       plate (5) by caulked joints, and said fitting plate Next, with
reference to FIGs.3 and 4 description    (5) is fixed to said substrate (8)
by soldering. is made on a way of separating or disassembling the
above-mentioned radiator assembly from the sub-     3. A radiator assembly
for a substrate comprising: strate 8.
a substrate (8) for mounting an electronic In case the radiator 3 fixed to
the substrate 8 as   25  device; shown in FIG.3 Is separated from the
substrate 8, the         a radiator (3) forcooling said electronic de-
semiconductor device I is initially separated from the  vice which is
heat-conductively attached to said radiator 3 by removing the screw 4 with
a typical tool,  radiator (3); and such as a Philip screwdriver 9 as shown
In FIG.4.             a fitting plate (15) which is fixed to said In the
next step, a slotted screwdriver 6 is Insert-  3o  substrate (8) by at
least a welding joint, said fit- ed into the aperture 7, which is formed by
attaching    ting plate being coupled to said radiator (3) by the fitting
plate 15 having swelled portions 15a to the  mechanical connecting means,
said fitting plate side wall 3d. And, the fitting plate 15 is pried from
the  (15) having swelled portions (1 Sa) forming aper- side wall 3d by
pushing the slotted screwdriver 6 in   tures (7) for receiving a pry tool
(6) between said the aperture 7 so as to break the caulked joints 3b as
35  fitting plate (50) and said radiator (3). shown in FIG.4. Then, into
the other aperture 7, which is arranged  4. An assembly in accordance with
claim 3 wherein, on the same side wall 3d (right side aperture in FIG.4),
said radiator (3) is coupled to said fitting the slotted screwdriver 6 is
also Inserted and the      plate (15) by caulked joints, and said fitting
plate other aperture 7 is pried open, thereby removing the   4o  (15) is
fixed to said substrate (8) by soldering. fitting plate 15 from the side
wall 3d of the radiator 3. As a result, the radiator3 is separated from one
fitting plate 15.                                           Patentansprfche
Separation of the radiator 3 from the otherfitting plate 15 ( which is
hidden behind the radiator 3 in  45   1. KOhlergebilde fMr sin Substrat mit
einer gedruck- FIG.4 ) is carried out in the same way as the above-    ten
Schaltung, umfassend: mentioned separating. Consequently, the aluminum
sin Substrat (8) zum Anbringen einer radiator 3 is entirely removed from
the substrate 8 for  elektonischen Vorrichtung; use as recycling resources.
sine Anschlul- bzw. Verbindungsplatte Apart from the above-mentioned
embodiments  5o      (5), die mittels wenigstens einer Schweilverbin-
wherein the radiator 3 and the fitting plate 5 or 15 are  dung an dern
Substrat (8) befestigt ist; und coupled by the caulked joints, a modified
embodi-             einen KOhler (3) zum KhIen elner elektro- ment may be
such that the radiator and the fitting      nischen Vorrichtung, die
wirmeleitend an dern plate are coupled by optional mechanical coupling
KthIer (3) angebracht ist, derdurch mechanische means, such as pressure
welding, rivet joint.  55       Verbindungsmittel mitderAnschlull- bzw.
Verbin- dungsplatte (5) gekoppelt ist, wobei der KGhler (3) wenigstens
einen Hohiteil (3c) hat, derwenig- 
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M   S* nes Stemmwerkzeugs (6) zwischen der An-        3. Assemblage de
radlateur destin6 & un support schluB- bzw. Verbindungsplattb (5) und dem
comprenant: Kelhler (3).                                            un
support (8) destin6 A monter un dispo- sitif 6lectronique, 2. Gebilde nach
Anspruch 1, in welchem        5            un radiateur(3)destIn6
Arefroldirleditdis- der Kfihler (3) mit der AnschluB- bzw. Ver-  positif
6lectronique, lequel est accole de fa4on A bindungsplatte (5) durch
Dichtnahte gekoppelt     conduire la chaleur, audit radiateur (3), et let,
und die AnschluB- bzw. Verbindungsplatte (5)      une plaque d'adaptation
(15) qui est fix6e an dem Substrat (8) durch L6ten befestigt Ist.    audit
support (8) au moyen d'au moins un joint de 10     soudure, ladite plaque
d'adaptatlon 6tant reli6e 3. Kihlergebilde fOr ein Substrat, umfassend:
audit radlateur (3) & I'aide d'un moyen de liaison ein Substrat (8) zum
Anbrlngen elner elek-   m6canique, ladite plaque d'adaptation (15) pr6-
tronischen Vorrichtung;                           sentant des parties
renfl6es (15a) formant des eonen KOhler(3) zum KrlhIen derelektroni-
ouvertures (7) destinees A recevoir un outil for- schen Vorrichtung, die
wirmeleitend an dem   15   mant levier (6) entre ladite plaque d'adaptation
Krihler (3) angebracht Ist; und                   (15) et ledit radlateur
(3). eine Anschlul- bzw. Verbindungsplatte (15), die an dem Substrat (8)
durch wenigstens  4. Assemblage selon la revendication 3 dans lequel, eine
Schwellverbindung befestigt ist und die mit       ledit radlateur (3) eat
reli6 A ladite plaque dem KOhler (3) durch mechanische Verbindungs-  20
d'adaptation (15) A l'aide de joints mates et ladit mittol gekoppelt ist,
wobei die Anschlu- bzw.     plaque d'adaptation (15) est fix6e audit
support Verbindungsplatte (15) ausgebauchte bzw. auf-     (8) par soudure.
gebauchte Teile (I 5a) hat, die Offhungen (7) zum Aufnehmen eines
Stemmwerkzeuges (6) zwi- schenderAnschlu& bzw. Verbindungsplatte (15)  25
und dem KCihler (3) bilden. 4. Gebilde nach Anspruch 3, In welchem der
KMhier (3) mit der AnschluB bzw. Ver- bindungsplatte (15) durch Dichtnihte
gekoppelt  9o ist, und die Anschlu- bzw. Verbindungsplatte (15) an dem
Substrat (8) durch LMen befestigt ist. Revendlcations
35 1. Assemblage de radiateur destin6 A un support comportant un circuit
imprim6 comprenant: un support (8) destine A monter un dispo- sitif
6lectronique,                       40 une plaque d'adaptation (5) fixee
audit support (8) par au moins un joint de soudure, et un radiateur (3)
destine a refroidir un die- positif dlectronique, lequel eat accol6 de
facon a conduire la chaleur, audit radiateur (3) qui est re-  45 le a
ladite plaque d'adaptation (5) par un moyen de liaison m6canique, ledit
radiateur (3) posse- dant au moins un evidement (3c) formant au moins une
ouverture (7) destinee A recevoir un outil formant levier (6) entre ladite
plaque d'adap-  5o tation (5) et ledit radiateur (3). 2. Assemblage selon
la revendication I dans lequel, ledit radiateur (3) eat relie a ladite
plaque d'adaptation (5) A l'aide de joints mat~s et laditb  55 plaque
d'adaptatlon (5) estfixee audit support (8) par soudure.    


