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(57) Abstract

The invention provides a heatsink (1) as-
sembled from a planar base member (10) and a
number of fin members (12). Each fin member
has at least one fin portion {122) and 2 base por-
tion (12b) extending at an angle thereto. The fin
member is attached to the base member by means
of the base member which, on fixing, les copla-
nar with the base member. The fin member and
base member are formed of thermally conductive
material and prefetably of the same material, The
fin members may be preformed to have a plural-
ity of pin fin portions In a direction of the planes
of the fin members. The pin fin portions enhance
the heat dissipation performance of the heatsink,
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characteristics. These are enployed where space considerations are
critical and t hus heat di ssipation efficiency nust be

opti m sed. Such 25 heatsinks are generally formed from an extruded

et al menber having integrally forned fin nenbers. The fin nmenbers
can be machined to provide heatsinks wi th nore conpl ex arrangenents of
fins, etc. than that possible with sheet netal heatsinks. However,

WD 96/ 36994 . PCT/ GB96/ 01159

2 the cost of the extruded menber often accounts for a si zeabl e
proportion of the total cost of a heatsink manuf actured in this
manner . One object of the present invention is to 5 provide a
met hod of form ng i nexpensive heat si nks. Anot her obj ect of the
invention is to provide heat si nks havi ng good heat

di ssi pating characteristics. A further object of the
invention is to provide 10 heatsinks which are nore easily recycl able.
According to a first aspect of the present invention, there is

provi ded a heat si nk assenbl ed
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froma generally planar base nenber and at |east one fin menber, said
fin menber consisting of at |east 15 one fin portion and a base portion

extending at an angl & therefrom wherein said fin nmenber is fixed by
its base portion to said base nenber such that the base portion is
coplanar with the base nenber and the fin portion dﬁif‘% ﬁ
generally o ? 20 therefrom and the base nenber I N menber
are made of thermally conductive material. Pr eferably, the
base nenber has a generally "L"- shaped, "U' -shaped or "Z"-shaped
transverse section. A HEATHSIRcAND| &, METROD) AND ANBSSEMBLY t he fin nenber
25 are made of the sane thernall y conductlve mat eri al . Pref erably,
the thermal |y conductive material ¥q% FORMING THE BAME gt eri al . VO

96/ 36994
3 Preferably l,;xur{:ﬁesen% hmv t rﬁ%%zﬁ% Q&1]r?"a'g‘ms‘mlkum nium
Preferably, the fig &emh&msmgsﬂeaahé%it for formlage@ne’ \damiaped or

"Z"-shaped transverse section eatzink may include a

plurality of s@EacZtd is envisaged that a heatsink according to the
invention will be incorporated into an electrical/
electronic api:aratus to provide a means for
dissipating thermal energy generated by electrical/
electronic devices comprising the apparatus.

10 Heatsinks employed in - electrical/electronic
apparatuses are provided in many different forms and
sizes. However, such heatsinks can normally be
separated into two groups. A first group comprises
relatively small heatsinks. These are generally

15 formed by die cutting blanks from thin sheet metal
material and bending the edges of the blanks to form
fins, etc. Such heatsinks have 1limited heat
dissipating characteristics, but are inexpensive to
manufacture.

20 A second group comprises <relatively 1laxge
heatsinks designed to have optimum heat dissipating
characteristics. These are employed where space
considerations are critical and thus heat
dissipation efficiency must be optimised. Such

25 heatsinks are generally formed £from an extruded
metal member having integrally formed £fin members.
The fin members can be machined to provide heatsinks
with more complex arrangements of fins, ete. than

that possible with sheet metal heatsinks. However,



apart fin nenbers. The fin nenbers may be spaced apart on a sane

side of the base nenber. The fin nenbers may be fixed to the base
menber 10 by swaging or riveting the base portions thereof to t he
base nenber. The heatsi nk may include nmeans fornmed integrally

wi th the base nmember and/or a fin nmenber to enable It EE’J’W ted on
a printed ciwaﬂsg&[%ard (pcb) or 15 attached to an el ect r%‘%ll‘lc ev#'(g:e.

Al ternatively, the heatsink nmay be providedanm th detachabl e clip neans
whi ch attach to the base menber and/or a fin nmenber to enable the
heat sink to tire NooEt eolf othe gxtirudedantnibér doiternacebantsofioe a 20

devi ce. The clip nmeans may be fornmed of a sol derable mat eri al

which is a differ@hFeneterPEIPARFicRe of the fotad| cpstorfuet heatadnkrial of
t he heat si nk. mamleagﬂ?rgé‘%‘.% r{ﬁggg&ﬁ%ﬁ be formed by press-cutting 25

froma sheet materral or rmay conpr ~of f section of an extruded
menber . One object of the present invention is to

5 provide a method of forming inexpensive heatsinks.
Another object of the invention is to provide
heatsinks having good heat dissipating
characteristics.
A further object of the invention is to provide
10 heatsinks which are more easily'recyclable.
According to a first aspect of 'the present
invention, there is provided a heatsink assembled
from a generally planar base member and at least one
fin member, said fin member consisting of at least
15 one fin portion and a base portion exteanding at an
anéle therefrom, wherein said fin member is fixed by.
its base portion to said base member such that the
base portion is coplanar with the base member and
the fin portion extends generally outwardly
20 therefrom and the base.member and the fin member are
made of thermally conductive m;terial.
Preferably, the base member has a generally "L"-
shaped, "U"-ghaped or "Z"-shaped transverse section.
Preferably, the base member ‘and the -fin membexr
25 are made of the same thermally conductive material.
Preferably, the thermally conductive material is

a metallic material.
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4 The fin nenbers may be forned by press-cutting froma sheet
material or nmay conprise cut-off sections of an extruded nmenber.

At | east one fin nenber/portion nay conprise a 5 plurality of spaced
apart pin fin_portions. The pin fin portions may be ] lie
I n respe s(f@““fgi‘anes angled with respect to a plane in ;Hﬁ%:csg t he
fin menber/portion |ies. . The heatsinlg may be assenbl ed such that
10 corresponding pin fin portions of adjacent fin menber s/ portions

are aligned in a ansy e | rectkan. .. Al ternatively, the
corresponding pin Efﬁ%gr%ggrﬁ%ﬂ%gﬁ' aéjhgce‘ﬁ?t?phl?rm%&fyﬁgrtf‘ﬁns may
be 15 staggered. ajuminjumACcording to a second aspect of the present

i nvengion, there is provided a nethod of assenbling a heat si nk
conprising fixing at |Preferabty{i cheefihar membert ha® gepehakhylpl anar base
menber such that a base 20 portion of the fin nenber lies coplanar with
the - base nenbeghaned,a"Prnshapedotr otZ1tahaped hrapeyerse ssqtdioms

outvardl y from Lhe base MGl WoLS) "uidfuse o "BESAEIES o2 dpblga’ "

apart fin members.

Tﬁe fin members may be spaced apart on a same
side of the base member.

The fin wembers may be fixed to the base member

10 by swaging or riveting the base portions thereof to
the base member.

The heatsink may include means formed integrally
with the base wmember and/or a fin member to enablé
it to be mounted on a printed circuit board (pcb)} oxr

1S attached to an elec;ron:‘.c device. _

Alternatively, the heatsink may be provided with
detachable ¢lip wmeans which attach to the base
member and/or a fin meuwber to enable the heatsink to
be mounted on a pcbhb or attached to an electronic

20 device.

The c¢lip means may be formed of a solderable
material 'whic_h is a different mwmaterial to the
thermally conductive material of the heatsink.

The base member may be formed by press-cutting

25 from a sheet material or may comprise a cut-off

section of an extruded member.



conductive material. 25 Preferably, the base nenber has a generally

n Ln _

shaped, "U'-shaped or "Z"-shaped transverse section.
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the nethod includes using a base menber and a fin nmenber

s‘ﬁg%?’ﬁr mal |y conductive material . CT&MHSD
t

d of assenbling a 5 heat si nk accordlng to the
i nvention correspend to dependent features of the

heat si nk according to the first aspect of the i nventi on.

According to a thirdmspetin ohehberpreernbe £oLmedvbyt piesstBeEEidgs

WO

provi ded an assenbly for formng a heatsink, said assenbly conprising
a generally
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extending at an &t
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Pramara basheetenpetenhal ator eamry ormewprisgender-ofhi d
of at | east on&efl n portion and a base portion
%+t he base menber and the fin

AQJ i@ét{m&ﬁé’ Qgﬂdﬂgﬁbgf/% '3 may comprise a

plurality of spaced apart pin fin portioms.

The pin fin portions may be twisted to lie in
respective planes angled with respect to a plane in
which the fin member/portion lies.

The heatsink may be assembled such that
corresponding pin fin portioms of adjacent £in
members/portions are aligned in a transverse

direction.

Alternatively, the corresponding pin fin.

portions of adjacent £in wmembers/portions may be

staggered.

According to a second aspect of the present

invention, there is provided a method of assembling
a heatsink comprising fixing at least one f£in member
to a generally planar base member such that a base
portion of the £fin member lies coplanar with the
base member and a £fin portion of the £fin member
extends outwardly from the base member, wherein the
base member and the fin member are made of thermally
conductive material.

Preferably, the base member has a generally "L"-
shaped, "U"-shaped or "2"-shaped transverse section.



Preferably, the base nmenber has a generally "L"- shaped, "U'-shaped or

"Z"-shaped transverse section. Preferably, the base nenber and the
fin menber 20 are nmade of the same thermally conductive material. .

Gt her features of the heatsink assenbl y according to the third
aspect of thegl | on correspond to dependent featur

heat si nk %ng ng to the first aspect of the inventi Oﬁfcﬂé?gﬂ?m The
foregoing and further features of the 5 present invention will be
nore readily understood from the following description of
preferred VEr@66289084 the method includes using a base

PCT/ (3B96/ 01159 enbodi nents, by way of exanple thereof, wth
reference to the aewmbepamndng dimiimepberofmads o the same Ehepmalllyis a
plan wiew of a first enbodi ment of a heatsink in accordance with the
i nvention; 5 congpghive matexiadaction on line A-A of figure 1;

o, 3i19 8 (ransVehpg 3o gl el e Bhe masnorS oS "HegHRALLAE ™ O 1 1E
enbodi ment of tHepER¥EPhkOiccording to the second aspect of the
invention correspond to dependent features of the
heatsink according to the first aspect of the
invention.
According to a third aspect of the present
10 invention, there is provided an assembly for forming
a heatsink, said assembly comprising a generally
planar base member and at least one fin member, said
fin member consisting of at least one £fin portiozi
and a base portion extending at an angle therefrom,
15 wherein the base member and the fin member are made
of thermally conductive material. -
Preferably, the base member has a generally "L"-
shaped, "U"-shapéd or "Z"-shaped transverse section.
Preferably, the base member and the fin member
20 are made of the same thermally conductive material.
Other features of the heatsink assembly
according to the third aspect of the invention
correspond to dependent features of the heatsink
according to the first aspect of the invention.
25 The foregoing and further features of the
3 present invention will be moxre readily understood

from the following <description of preferred



10 Figure 5 is a transverse sectional view of a further enbodi nent

of the invention; Figure 6 is a partial view of a heatsink show ng
an integrally formed attachnent neans; Figure 7 is a partial view
of a heatsink show ng 15 a detachable clip neans; Figure 8 is a
| an view of a yet anot her enbodi nent of a heatsink ac | t he
ipnvention w M‘ng a pin fin arrangenent; Fi gu?‘gﬁ glggntgp
section on line B-B of figure 8; 20 Fisgure 10 is a yet further
enbodi nent of a heat si nk according to the invention show ng an

alternative pin fLgh@dimEYTEN LY O ;,Q?t 8k fL@hBS1d: thereof, Flgthe 11 is
a sectional viewon line CGC on I gure 10; 25 Figure 12 is a

pl an view of a fi pefierdirre Toowheg accompanyises drdwingsf | of séhigdi:ure; and
WD 96/ 36994 ‘ ] ] PCT/ GB96/ 01159
7 Fi gure 13 FiguresdctisomaPlancwiow of e fixstofembodimengued 12.

a heatsink in accordance with the invention;
5 Figure 2 is a section on line A-A of figure 1;

Figure 3 is a transverse sectional view of a
second embodiment of the invention;

Figure 4 1is a transverse sectional view of
another embodiment of the invention;

10 Figure 5 is a transverse sectional view of a
further embodiment of the invention;

Figure 6 is a partial view of a heatsink showing
an integrally formed attachment means; -

Figure 7 is a partial view of a heatsink showing

15 a detachable clip means;

Figure 8 is a plan view of a yet another
embodiment of a heatsink according to the invention
showing a pin fin arrangement;

Figure 2 is a section on line B-B of figure 8;

20 Figure 10 is a yet further embodiment of a
heatsink according to the invention showing an
alternative pin fin arrangement to that of figure 9;

Figure 11 is a sectional view on line C-C on
figure 10;

25 Figure 12 is a plan view of a fin member showing

a twisted pin fin structure; and



A first enbodi ment of a heatsink 1 according to the present invention
Is illustrated in figures 1 5 and 2. This conprises a base plate 10
made of a thermal |y conductive naterial to which are fixed a
plurality of "U'-shaped fin nenbers 12 al so nade of a thermally
conductive material. Each fin menber 12 conpri ses twWo GRidlEsgb1zks N
portions 12a Yﬂ?f@a"‘by a 10 base portion 12b. The fin nenbers 121!g’re
fixed to the base plate .10 by their base portions 12b. The fin
menbers 12 can be fixed to the base plate 10 by any suitabl e neans

I ncl udi ng swagi ng andpg_hégéi pr'fl[g3at %518 T, t&roggg_r r%ﬁgﬁls}%ef iﬁibn%f he fin

menbers 12 to 15 the I'S by neans "self-rirveting

wher eby, at predetﬁgﬁirged_zpoi nts al ong the base portion 12b of each
fin nenber 12, a punch t ool di spl aces a part of said base portion 12b
to extend i nt 0 aacdivetp@emtioddmdapr efsaoheatshnkelf acgerding (o
previously in the base plate 10. . . The_use of "U'-shaped fin nenbers
12 rather than  the |pregemfedisventionnipedliBgbEnteds dn Lighyes +s
advant ageous i ngofar, that i} .,mininses the punchin opersat i gns
required to fix'§’sﬁ"t‘j1 f$‘n r CAPRIFES fs%ﬁ%l ng‘ée i3t 8%?.% f%? % given
nunber of upwardly (R 1 kN RRELE QUS th2amidanaNRY . £4a heat si nk

1 may be asse g'&l sing "U'-shaped, "L"-shaped or
plurality of "U"-shaped fin members 12 also made of
a thermally conductive material. Each fin member 12
comprises two coplanar fin portions 12a joined by a
10 base portion 12b. The fin members 12 are fixed to
the base plate 10 by their base portions 12b. The
fin membexrs 12 can be fixed to the base plate 10 by
any suitable means including swaging and riveting.
The preferred means of fixing the fin members 12 to
15 the base plate 10 is by means of "self-riveting"
whereby, at predetermined points along the base
portion 12b of each fin member 12, a punch tool
displaces a part of said base portion 12b to extend
into a corresponding depression or hole formed
20 previously in the base plate 10.

The use of "U"-ghaped fin members 12 rather than
*I,*-shaped or "Z'-shaped members, for example, is
advantageous insofar that it minimises the punching
operations required to fix said fin members 12 to

25 said base plate 10 for a given number of upwardly
extending fin portions 12a. However, the heatsink 1

may be assembled using "U"-shaped, "L"-shaped or
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8 "Z"-shaped fin nenbers 12 (not shown), or any conbi nati on
of t hese, thus enabling a heatsink 1 havi ng an odd nunber of fin
portions 12a to be f or med. 5 PreLerany, ht he l:aase plate 10
and the fi nbers 12 are nmade of the sane therma ve

mat eri al . va‘%’get he base plate 10 and the fin nen%g?@%(ﬁ% t he
sanme thermally conductive . material, fo® exanple alum nium a heatsink
1 is 10 provided which exhibits an enhanced thermal energy

di ssi pating perszhﬁhaped)vém I mleabeyg| y12 snthdt showi gt sopksafny known

constructions. This is, in due to the better thernal
conductivity of tF@‘“b’-nat‘&ﬂrthﬁl drheSen ndiifor snablingt ag) heatriak ol t he good

15 thermal conta ween th f| nber 2_and the ase plate 10
bei ng of the sarrecﬁngf';ql %@ er of ‘l'l RS llgﬁcl'f CasP®his is

nore readily SEngd abl e si nce there IS no requirement to
di sassenble the fin nenbers 12 fromthe base plate
5 Preferably, the base plate 10 and the £fin

members 12 are made of the same thermally conductive
material. By making the base plate 10 and the fin
members 12 of the same thermally conductive
material, for example aluminium, a heatsink 1 is
10 provided which exhibits an enhanced thermal energy
dissipating performance .over —relatively small
heatsinks of known constructions. This ie, in part,
due to the better thermal conductivity of the
aluminium £in members 12, ‘but also due to the good

15 thermal contact between the fin members 12 and the
base plate 10 being of the same metallic material. -

A heatsink 1 such as this is more readily
recyclable since there is no requirement to
disassemble the fin members 12 from the base plate

20 10. This is a particular advantage in countries
where legislation exists requiring products of this
type to be capable of recycling. Where the base
plate 10 and the fin members 12 are not made of the
same thermally conductive material, it-is necessary

25 to disassemble the fin members 12 from the base

plate 10. This requires labour and is expensive.



20 10. This is a particular advantage in countries where | egi sl ation

exi sts requiring products of this type to be capable of recycling.
Wher e the .base plate 10 and the fin menbers 12 are not nmade of the
same thermally conductive material, it is necessary 25 to disassenble the

f.in menbers 1&0%8&99 he base plate 10. This requires Ia.p‘c}“&nmqlgys

expensi ve. 96/ 36994

PCT/ GB96/ 01159 . 9 9 The | abour cost may
be greater than the value of the recovered material . - it
Surprisingly, howegygr . r slhst i oty ad have,fo t he
formati on of the heat slla%%()l&% Frggﬁwﬁﬁﬂrge%g??aﬁtgﬁdvﬁl‘bﬁs Pp Fe 10 of
t he sane et dlecovreratichhtérial.The heatsink 1 has greater

corrosion resistance over a heatsink utilising different netals, for

exanpl e steel and al uSiwpwisingly, Adusvdrgr avherpdisednetivaarageagss t he
elimnation of 1Q bi-netallic bending on heating of the heatsink

whi chs in a heat st eutﬁqlilﬂ“ﬁ_g &her foxmatienalof then heatsinks @ tExomr educed
thermal cont aCtSbweﬂeégeersflgz and a base plate 10 of the same

metallic waterial. The heatsink 1 has greater
corrosion resistance over a heatsink utilising
different metals, for example steel and aluminium.
A further unexpected advantage is the elimination of

10 bi-metallic bending on heating of the heatsink
which, in a heatsink utilising different metals, can
result in reduced thermal contact between the fin
members and the base plate and even parting of- thé
fin member from said base plate.

15 In the following description of other
embodiments, like numerals are used to denote like
parts,

Figures 3 to 5 show a number of other
embodiments of a heatsink 1 according to the present

20 invention which are each characterised in that the
base plate 10 respectively has an "L"-shaped, a "U"-
shaped and a "Z"-shaped transverse cross-section.
The form of the base plate 10 is such that it
provides at least one additional fin portion 12d

25 which is integral with the base plate 10. The
additional fin portion 12d is provided without the

penalty of an additional thermal Jjoint and provides



nmenbers and the base plate and even parting of the fin nmenber f
said base plate. 15 I n t he fol |l ow ng description of ot
enbodi ments, like nunmerals are used to denote like parts.

Figures 3 to 5 show a nunber of other enbodi ments of a heatsink

according to %{he%%%ent 20 invention which are each charachepici&ish
S

t he base

0 respectively has an "L"-shaped, a "U'-

and a "Z"-shaped transverse cross-section. 319 The formof the base

10 i s such that

it provi des at | east one additional fin portion

25 which is integral gyihis e b 0 ddjsty
portion 124 15 provi Sap v Theh SFb T Cof (rin, HGbers 230ier iae

joint and provi degplate 10. \/\OMéGQ.%ortant%, the at least one

PCT/ GB96/ 01159

asinplified as

rom
her

1
'E@ t hat
aped
pl at e
12d

in
er mal

senbl y

of fin menbers 12 istdgrdadsefin poptiom 126. impvorves ithpomtigidiyy ofie at

| east one

integral fin portion_12d inproves the rigidity of
heatsink 1 so for nef h%'és#’iﬁl hefPeformednyy The §i@orﬂﬁ"%§€5" 122 P
members or "Z '§h6}.po%%r(¥s'e a§L'-shaped members or "Z"-shaped or, as

10

is

20

25

shown in the figures, "U"-shaped members.

In these embodiments, the base plate 10 and
assembled fin members 12 are preferably made of the
same metallic material (aluminium) to provide the
advantages hereinbefore described with respect to
the first embodiment (figures 1 and 2). However,
for some' applications, it may be sufficient that the
base plate 10 is formed of aluminium and the.
assembled fin members 12 formed of 1less expensive
steel. _

The heatsink 1 may be adapted for mounting on a
pch (not  shown) or for attachment to an
electrical/electronic device (not shown}. ~ The
heatsink 1 may include means to enable it to form a
friction £it with a pcb. PFigure 6 shows a partial
view of a heatsink 1 including a tag or pin 14
formed integrally with a fin member 12 to enable the
heatsink to be mounted on a pcb. The pin 14 makes a
friction fit with an aperture in the pcb and thus
the heatsink can be readily recovered for recycling.

Alternatively, the heatsink can be mounted by

soldering the pin 14 in the aperture in the pcb. It

t he
ed



shown in the figures, "U' -shaped nenbers. In these enbodi nents,

t he base plate 10 and assenbled fin nenbers 12 are preferably nade of

t he same netallic material (alumnium to provide the 10 advant ages
her ei nbef ore described with respect to the first enbodi nent (figures 1
and 2). However for sone applications, it may be suffigcj at

t he ) base %’P&f’é"% Is fornmed of alum nium and the as@%ﬁ%@l#?n
menbers 12 formed of | ess expensive 15 steels The heatsink 1 may
be adapted for nounting on a pcb (not  shown) or for at t achnment

to an el'ect rj;qal /4 eabhPBEEar &V St (ag h Qlﬁr?.ctmlagn-r Bye oo o

heatsink 1 may include neans to enable It to forma
pch. Figure 6 shmurea tisadi @ne pinvilaw féra mmtingk dnd nehudi nen@ tag or
pin 14 formed integrally with a fin nenber 12 to enable the

heat si nk to be moPitdg)omay bebfomned pimtagraldiyewith the fincumembefst with
an aperture in the _pcbh 7nd t hus ﬁ%the heat si nk can be readily recovered
for recycling. aF 1 R382,(PIANK8 1Q-he heatsink can be nounted by

sol dering the pin 14 L t ap, r e 0.t heype . : 96/ 36994
PCT/ GB96/ 01159 5 o) @ﬁe cfgéé’ %hele' ERE %tj.etr:.al of nMQ P:.n

members 12 and/or base plate 10 are not solderable,
it is still possible to mount the heatsink 1 on a
pcb by soldering. This can be achieved by means of
a clip member 16 which engages with a fin mewber 12
10 and/or the base plate. Figure 7 shows a partial
view of a heatsink in which a clip' member 16 is
inserted into a slot 18 formed in an edge 10a of the
base plate 10. Thus the heatsink 1 can be detacheé
from the clip wmember 16. This arrangement also
15 allows the heatsink 1 to be readily recovered for_
recycling. It will be appreciated that the clip
member 16 must be made of a solderable material. It
will also be appreciated that the clip member 10 can
be adapted to be engageable with a fin member 12 for
20 mounting the heatsink 10.

Figures 8 and 9 show a further- embodiment of a
heatsink 1 in accordance with the invention in which
the fin portions 12a of the fin members 12 -each
comprise a plurality of spaced apart pin fin

25 portions 1i2c. These are formed by removing sections
from each fin portion l1l2a. Where the fin members 12

are formed from press-cut blanks of sheet material,



wi |l be appreciated that the heatsink 1 may have nore than one pin 14

for nmounting and that the pin(s) may be fornmed integrally with the fin
menber s 12 and/or base plate 10. 5 In the case where the
material of the fin © nmenbers 12 and/or base plate 10 are not

sol der abl e, s still possible to mount the heatsink pcb
by sol deri ng. w?ﬁfi@é%?in be achi eved by neans of aclip mg‘?\hl

engages with a fin nmenber 12. 10 and/or tha2base plate. Figure 7 shovvs a
parti al view of a heatsink in which a clip nenber 16 is I nserted

into a slot 18 fotked pih afiRdgRrEQ8ne! 1bbE are f@ﬁﬁe'a p&@t Ez%%%ﬂ%ks t he
heat sink 1 can be detached fromthe clip nenber I S arrangerrent

also 15 all ows cubthsgt séb&gd. to u‘hiseaprdavida:owe&-yd vide desigmcycling.
It will be appreciated that the clip menber 16 nust be made of a
sol derabl e mat er i &Feefpm in aﬁﬁmm&h%papﬁpw af-eymrﬁxn tportdons nenber

12 f 20
muriTng e AL Al SRR 8 L AR Bl
enbodi nent of & heatBeRkS! Egnlbie” gﬁ%gng,gtﬁn th ptilﬁe f:.@xv g“%‘:ﬁf’ﬁr\gﬂ tct;

the fin portions 12a of theflnrre conpri's
of spaced apart pwhléhnoptfﬁ;mttw&xeh%c diBaapatahg ERAFREDY sEgRYI NY

sections

of a heatsink for a given application. This design
freedom is achieved at little extra cost contrary to
the situation encountered: with known heatsink
10 designs. 1In the embodiment illustrated in figures 8
and 9 the pin fin portions 12c¢ are arranged in

alignment across the width of the heatsink 1.
Figures 9 and 10 show a further embodiment of a-
heatsink 1 according to the invention in which
15 adjacent rows of pin fin portions 12c are staggered
across the width of the heatsink 1. .
A fin member 12 for forming yet another
embodiment | of the invention is illustrated in
figures 12 and 13. The pin fin portions 12c are
20 twisted such that they lie in planes at an angle to
a plane along a central axis of the fin member 12.
Whilst the pin fin portions 12c shown in figures 12
and 13 are shown spaced apart having been formed by
removal of material from the fin portions 12a of the
25 fin members 12, it will be appreciated that said pin
fin portions 12c can be formed by making spaced

apart cuts in the fin portions 12a and then twisting



fromeach fin portion 12a. Were the fin nenbers 12 are formed from
press-cut bl anks of sheet material, WO 96/ 36994

PCT/ GB96/ 01159 12 the pin fin portions
12c are forned at the bl ank cutting stage. This provi.des very w de

desi gn freedom in arranging the pattern of pin fin port,k_qt&%,ons, 12¢ .
across the w%&ﬁ&yfm{ he heatsink 1. Thus, 5 heat si nks can be desi gned

with a pin fin formation . which optinms@8 the heat dissipadting
characteristics of a heatsink for a given application. This design

freedomis achi eveleatpint tfify epbreicomst 126ntdar Yoked.  Thessidlsi i on
encountered with known heatsink 10 designs. In the enbodinment illustrated
in figures 8 iddusgrahespithef iwideordesign I12xeedom aavailpdde with

al i gnrent across the width of the heatsink 1. Figures 9 and 10 show
a further enbodi n&fif BFegent imgeptdqde 1 according to the invention in

the wi dih of the heat Pty Proseat' MRARELBHT chly BpbnTBAOH Megtotdt 00
anot her enbgdingRihgOfa MSIdMER Q18 |erfdriiinca! dnilar to that
of the large size expensive heatsinks machined from
extruded wmembers, but at a cost not substantially
greater than the inexpensive small size sheet

material heatsinks.



figures 12 and 13. The pin fin portions 12c are 20 tw sted such that they
lie in planes at an angle to a plane along a central axis of the fin

menber 12. Whilst the pin fin ﬂ [ infigures 12 and
13 are shown spaced apart having thI Hlmr mﬂ [Nnr enoval of materi al
' eys 12, i '

fromthe fin i 12a of the 25 fintne it will i at ed
S Jm?i}i - P@ﬁg@ﬂh‘%&

that said pin rtions 12c can be fornmed by nmaki ng spac apart
cuts in the fin portions 12a.and then tw stiiag WD 96/ 36994

PCT/ GB96/ 01159 13 the pin fin portions
12c so forned. Hriagms! SO illustrates the wide design freedom
available with the present invention. The present invention
thus provides a heatsink AS heatsinla Sssembled apfoperi org@algiym lar to
t hat of the large size expensive heatsinks machi ned from ext ruded
menbers, but at aRi@Sarpbaseupembexiand \at leasyr eneecfinhmembidwr, iseddpensi ve

smal | size sheet R mat eri al heat si nks.
. fin member consisting of at least one £fin portion

5 and a base portion extending at an angle therefrom,
wherein said fin member is fixed by its base portion
to said base member such that the base portion is
coplanar with the base member and the fin portion
extends generally outwardly therefrom and the base

10 member and the fin member are made of thermally
conductive material.

2. A heatsink as claimed in claim 1, wherein
the base member has a generally "L"-shaped, "U"—.
shaped or "Z"-shaped transverse section.

15 3. A heatsink as claimed in claim 1 or claim.
2, wherein the base member and the fin member are
made of the same thermally conductive material.

4. A heatsink as claimed in claim 3, wherein
the thermally conductive material is a metallic

20 mate-rial.

5. A heatsink as claimed in claim 4, wherein
the metallic material is aluminium.

6. A heatsink as claimed in any preceding
claim, wherein the fin member has a generally "L"-

25 shaped, "U"-shaped or "Z"-shaped transverse section.
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14 CLAI V5 1. A heatsink assenbled from a generally
pl anar base menber and at |east on r'm fin menber
consisting of at |east one fin porﬁ’ml!c”m :ymﬂm e portion extending at
an angl e ther‘féréiﬁn wherein sai'd i ntnmetbet i% fixed b

¥ base

portion menber such that the base portion’i

coplanar with the base nmenber and the fin pastion extends general ly
outwardly therefromand the base 10 nenber and the fin nenber are nade of
thernal |y _conduct]ve mRt felagkink as claZmed ﬁ[rr'eﬁhy %‘&%&ﬁk@ med in
claim1, wherein t he base nenber has a general ape "U -
shaped or "Z"-shapkains andrerede sixct iaeluddd a pﬁ;rali‘kweafswﬂﬁc%a clai med
inclaiml or claim 2, wherein the base nenber and the fin nenber are

made of the sane R iy ‘ive material . 4. A heatsink as
metaltic 20 mterial B heatsfil s i 3% Kat 1 Herwing,
wher ei n 5 the fin members are spaced apart on a same side of

the base member.

9. A heatsink as claimed in claim 7 or claim
8, wherein the fin members are fixed to the base
member by swaging or riveting the base portions

10 thereof to the base member.

i0. A heatsink as claimed in any preceding
claim, wherein it includes means formed integrally
with the base member and/or a fin member to enable
it to be mounted on a printed circuit board (pcb) or

15 attached to an electronic device.

1. A heatsink as claimed in any one of claims.
1 to 9, wherein the heatsink is provided with
detachable clip means which attach to the base
member and/or a fin member to enable the heatsink to

20 be mounted on a pcb or attached to an electronic
device.

12, A heatsink as claimed in claim 11, wherein
the clip means is formed of a solderable material
which is a different material to the thermally

25 conductive material of the heatsink.
13. A heatsink as claimed in any preceding

claim, wherein the base member is formed by press-

is Sheet Has Been Reﬁaced
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the netallic material is alum nidm : A heatsink as clainmed in

any preceding claim whereint a generally "L"- 25
shaped, "U'-shaped or "Z"-shaped tl Hmﬂﬁ Egl WO 96/ 36994

PCT/ GB96/ 01159 A heatsi nk as
clainmed in any recedi ng cl ai m \/\herel n It includes a pl[l,%@],g doi18f
spaced 8 PoPM nenvers. 8. A heatsink as clained 1n claim
7, wherein 5 the fin nenbers are spaced apart on a sane side of t he
base nenber. 9. A heatsink as clained in claim7 or claim

8, wherein the finchEtiaRy Frtinf o isHRdt! QatBLidASHr compriBEleh ButS¥LgI ng or
riveting the base portions 10 thereof to the base nenber. A

heat si nk as cl ai nesecticmpframc esttrgded menbexi.m wherein it includes means
formed integrally wi th the base nenber and/or a fin nmenber to enable
it to be nounted on a ¥ nt & heatednk paastaimadh)irpany ongt pcRrdaing an

el ectroni ¢ devi ce.
7 to 12, wherein the f£fin ~members are £formed by

5 press-cutting fz;om a sheet material or comprise cut-
off sections of an extruded member.

15. A heatsink as claimed in any one of claims
7 to 14, wherein at least one fin member/portion
comprises a plurality of spaced apart pin £fin

10 portions.

16. A heatsink as claimed in claim 15, wherein
the pin £fin portions are twisted to 1lie in
respective planes angled with respect to a plane in.
which the fin member/portion lies.

15 17. A heatsink as claimed in claim 15, wherein
the heatsink is assembléd such that corresponding'
pin fin portions of adjacent fin members/portions
are aligned in a transverse direction.

18. A heatsink as claimed in claim 16, wherein

20 the corresponding pin f£in portions of adjacent £in
members/portions are staggered.

19. A method of assembling a heatsink
comprising fixing at 1least one fin member to a
generally planar base member such that a base

25 portion of the fin member lies coplanar with the
base member and a fin portion of the £fin member

extends outwardly from the base member, wherein the

—_———
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11. A heatsink as clained in any one of claims --—1to 9, wherein the

heatsink is provided with rreans whi ch attach to the
base menber and/or a fin marrb ,m eat5| nk to 20 be
ect

nounted on a pcb or attached to an evi ce. 12. A
heat si nk as cl in claim21l, wherein the cllp mean d‘ft"’ ]]{ HESFOf a
sol der abl e rra‘P’@PfWﬁ“ which is a different nmateri al tot?e g?'[’na y 25
conductive material of the heatsink. 1713. A heatsink as clained in
any precedi ng claim wherein the base nenber is formed by press-

WD 96/ 36994 RO 0115
16 cutting from am?'ueet natdertlhgl f'%zr1 %%“r‘r%erfsgegse aocut J& ?‘hemal].%ct I on

of an extruded nmerdmiductive mated4alA heatsink as clai med in any one of

cl ai ms 7 to 12, wherein the fin nmenbers are formed by 5
press-cutting froma et #atmatlxd as colgdmeske nutelaim 16f f wherdiwns of
an extruded nenber. 15. A heatsink as cl al med in any one of clains
7 to 44, wherein dtb8 chafeoMenksT nadbep/ [FHANSTALLY "L"-shaped, "UT-

5 shaped or "Z"-shaped transverse section.

21. A method as claimed in claim 1% or claim
20, wherein the method includes using a base member
and a fin wmember made ©of the same thermally
conductive material.

10 22. An assembly for forming a heatsink, said
assembly comprising a generally planar base member
and at least one fin wmember, said £fin member
consisting of at least one fin portion and a bas;-':
portion extending at an angle therefrom, wherein the

15 base member and the fin member are made of themally
conductive material.

23. An assembly as claimed in claim 22,
wherein the base member has a generally "L"-shaped,
"U"-shaped or "Z"-shaped transverse section.

20 24. An assembly as claimed in c¢laim 22 or
claim 23, wherein the base member and the fin member

are made of the same thermally conductive material.
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conprises a plurality of spaced apart pin fin 10 portions. 16. A

heatsink as clainmed in claim15, wherein . the pin fin portions are
twisted to lie in respective planes angled with respect to a pl ane
i'n which the fin nmenber/portion lies.. 15 17. A heatsink as
¢clainmed in cl &3&% wherein t he heatsink is assenbl ed &@v%ﬁgk
correspondindﬁ in fin portions of adjacent fin nenbersf%g

are aligned in a transverse direction. 18. A heatsink as clainmed

in claim16, wherein 20 the correspondqvggpin fin portions of adjacent fin
menber s/ portions are staggered. . A nethod of assenbling
a heat si nk ﬁ | S fixAang at | east one fin nenber to a
generally pl anar Quch that a base 25 portion of the fin
fin
a

menber |ies copl angr base nenber fTand a fin portion of the
menber exte c} [ he base nenber, wherein the VO

96/ 36994 PCT. 011
-
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base nmenber and the fin nmenber are nade of thermally conductive

mat eri al . 20. A nethod as clained in claim16, wherein t he
base nmenber has a generally "L"-shaped, "U'- 5 shaped or "Z"-shaped
transverse section. 21. A nethod as clainmed in claim19 or claim
20, wherein the od includes using a base nenber a ' mber
made of the M&#e}r mal | y conductive material . 10 Rer; Bé‘.m’@/in
assenbly for formng a heatsink, said assenbly conprising a generally
pl anar base nenber and at | east one fin menber, said fin nenber
consisting of at |least one fin portion a base ortion extendi ng at
an angl e therefrom wherei §2ghe 15 base nenber and t fin menber are
made of thermally congyctive material . An assenbly as
claiqed in claim 22, paetZzin the base nenber s a.gtperally
"L"-shaped, "U' -sha or "Z"-shaped transvers ectio‘r? 20 24.
An assenbly as clained i im 22 or claim2 [ elij0d@e base .
menber and the fin nmenber ire made of the sane aIIXBConductive
mat eri al . !
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