- 1- . METHOD AND APPARATUS FOR TRANSFERRI NG HEAT FROM A PCMITPS (FRF 3
This invention rel ates generally to PCMCI A cards and conputer s@sosmzusﬂng
such cards and nore particularly to techniques for renoving heat
generated by those cards when in use inside personal conputers. 5
Conput er expansi on cards conpliant with standards promul gated by the

Per sonal Conput er Menory Cards International Association are conmonly
known as PCMCI A cards. " PCMCI A cards are becomi ng increasingly popul ar
wi th personal conputer users since the 10 enabl e the personal conputer
users to effectively custom design theiT own conputer systens. These
cards i npl enent user sel ectabl e enhancenents such as nodens, expanded
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I npl enent a varl of nctigns which the user not ne
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because of gﬁﬁ?lso of those conput ers. Notebook conputers may

have one or two PCMCI A slots usually
5

Computer expansion cards compliant with standards promulgated by the Personal
Computer Memory Cards International Association are commonly known as PCMCIA cards.
PCMCIA cards are becoming increasingly popular with personal computer users since they
10 enable the personal computer users to effectively custom design their own computer systems.
These cards implement user selectable enhancements such as modems, expanded memories,
networks, facsimiles or other capabilities. Because a personal computer owner may purchase
only the desired cards to augment a basic computer, it is not necessary to buy hardware to

| implement a variety of general functions which the user may not need.

15 While PCMCIA cards may be used on other personal computers, they have found
particular applicability in notebook, laptop or subnotebook computers because of the small size
of those computers. Notebook computers may have one or two PCMCIA slots usually
positioned one above the other. A card may be positioned in a slot to provide an additional

capability for the computer.

20 The conventional PCMCIA card has a connector on one end which connects to a
printed circuit board within the card. That board may have a plurality of integrated circuit
comﬁonents mounted thereon. As with any electrical device, PCMCIA cards generate heat.
For a number of reasons, including reliability issues, it is desirable to prevent overheatxng of
these cards. However, the heat transfer charactensncs of conventional PCMCIA cards are

25 generally less than ideal. A thin housing traps a small airspace. This arrangement does not



positioned one above the other. A card may be positioned in a slot to
‘provi de an addi ti onal capability for the conmputer. 20 The
conventional PCMCI A card has a connector on one end which connects to a
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For instance, the cards need to be able to slide into and out of

computer is less than ideal. :

The removal of heat from PCMCIA cards is complicatgd by the operating

characteristics of these cards. For instance, the cards need to be able to slide into and out of

10 the computer. This complicates conductive transfer of heat from the card to a heat transfer
device. One tecﬁnique for removing heat from PCMCIA cards is disclosed in U.S. Patent
5,475,563 issued to Donahoe, et. al. This patent d'i-sc':loses inter alia the use of a fan system
inside the computer to blow air over a ﬁeat transfer plate in contact with the card. The plate is
spring biased against the PCMCIA card to enable conduction from the card to the plate. The

15 plate is then cooled by air flow over the plate. While ﬁs approach has many advantages, it
may involve more cost than somé computer users would prefer to incur and in some instances
it may involve special adaptation of the computer. This means either that the computer must
be so adapted at the factory or that subsequent adaptation must be made to facilitate the heat
transfer. Some users may not be wﬂling to bear the added cost, other users may not be

20 interested in having their computers adapted to this function, and still others may have

computers which are not amenable to such adaptation. '

Therefore, it would be highly desirable to have a technique for removing heat from the
PCMCIA cards w.hich does not necessitate any adaptation of the computer itself. In addition,
it would be desirable to have a system for removing the heat which is extremely flexible and

25 economical.



10 the conputer. This conplicates conductive transfer of heat fromthe
‘card to a heat transfer devi ce. One technique for renoving heat from
PCMCI A cards is disclosed in U S Patent 5,475,563 issued to Donahoe,
et al. This patent discloses inter alia the use of a fan system

i nside the conputer to blow air over a heat transfer plate in contact with
the card. The plate is spring biased against the PCMCIA card to
enabl e conduction fromthe card to the plate. The 15 plate is then cooled
by air flow over the plate. Wile this approach has many advantages it

may i nvolve nore cost than sone conputer users would prefer to incur and in
sone instances It may involve special adaptation of the conputer.
This means either that the conputer mnust be so adapted at the factory
or that subsequent adaptation nust be nade to facilitate the heat

transfer. Sonme users may not be willing_to bear the added cost, other users
may not be 2 O interested in having their conputers adapted to this
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the card housing for electrical connection to the computer. A heat transfer device is

connectable to the outer end of the card to transfer heat from the card to the exterior of the

card and computer.

| In one embodiment of such a card, the heat transfer device is releasably pluggable into
10 the card and releasably unpluggable from the card. The heat transfer device may be adapted to
permit multiple cards to be plugged into multiple PCMCIA slots without interference between
the various heat transfer devices. In addition, the heat transfer devices may be adapted to

permit electrical connection through the heat transfer device.

In still other embodiments, heat transfer from the card to the exterior of the card and
15 the computer may be facilitated by providing a heat transfer path of low heat transfer
resistance. The heat transfer device may have an extension that plugs into the PCMCIA card
and contacts a heat sink inside the card. In this way, the low resistance heat path can conduct
heat from the interior of the card into the heat transfer device for dissipation to the

environment around the computer.

20 In other embodiments, the heat transfer device may be snap connectable to the
PCMCIA card for easy attachment and removal. For example, the user may purchase one

single heat transfer device which may be used on a variety of cards when needed.

In accordance with still another aspect of the present invention, a method for removing
heat from a PCMCIA card involves plugging a heat transfer device into a card. The heat

25 transfer device then extends to the exterior of the card and the computer. As a result, heat



- 3- The present invention relates to PCMCI A cards which are
‘conventional |y pluggabl e Into a personal conputer. These cards

i nclude a housing with an inner end that is inserted into 5 the conputer
.and an outer end opposed to the inner end. A printed circuit board is
nounted in the card housing for electrical connection to the
conputer. A heat transfer device is connectable to the outer end of
the card to transfer heat fromthe card to the exterior of the card
and.conput er. - I'n one enbodi nent of such a card, the heat
transfer device is’'releasably pluggable into 10 the card and rel easably
unpl uggable fromthe card. The heat tcransfer device may be adapted to

permt mJItlpIe cards to be pl.ugge |ntomJtJ le P slots witho
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the heat transfer devices nmay be adapted to - permt electrical
connectio ?ﬂ‘%’éﬂ'the heat transfer device. In still other
enbodi nents, heat transfer fromthe card to the exterior of the card and
15 the conputer may be facilitated by providing a heat transfer path of

| ow heat transfer resi stance. The heat transfer device may have an
extension that plugs into the PCMClI A card and contacts a heat sink
inside the card. In this way, the |ow resistance heat path can conduct
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pur chase one

Figure 2 is a cross-sectional view taken generally along the line 2-2 in Figure 1 but

showing the card inside a partially depicted computer;
Figure 3 is a cross-sectional view taken generally along the line 3-3 in Figure 2; and

10 Figure 4 is a side elevational view of a computer with two PCMCIA slots, each slot

holding a PCMCIA card with a heat transfer device attached.

Referring to the drawing wherein like reference characters are used for like parts
15 throughout the several views, a PCMCIA card 10, shown in Figure 1, includes a housing 12
and a heat transfer device 14. The housing 12 may include a connector 16 of conventional
design to permit electrical connection of the card 10 to an interiorly located connector 15 ofa .
personal computer 17, as shown in Figure 2. The housing has an inner end 18 punctuated by

the connector 16 and an outer end 20 connectable to the heat transfer device 14.

20 The heat transfer device 14 may take a variety of conventional forms. The device 14 is

| advantageously a heat sink of the smallest feasible size and implements the highest feasible rate
of heat transfer. In the embodiment illustrated in Figure 1, the heat transfer device 14 includes
a plurality of fins 22 which increase the heat transfer area and thereby augment the rate of heat
transfer. The device 14 is advantageously made of a lightweight material with a high heat



single heat transfer device which may be used on a variety of cards when
needed. In accordance with still another aspect of the
present invention, a nmethod for renoving heat froma PCMCI A card
invol ves plugging a heat transfer device into a card. The heat 2 5
transfer device then extends to the exterior of the card and the conputer.
As a result, heat

-4 - transfer proceeds fromthe card to the heat transfer device to

t he -anbi ent envi ronnment out si de t he conputer. 5 Figure 1
is.a perspective view of one enbodi nent of a PCMCIA card with a heat
transfer device detached fromthe cardg- Figure 2 Is a

cross-sectional view taken generally along the line 2-2 in ure 1 but
showi ng thmémoq:fﬁsneafe S'éF“pﬁéraiW‘am é@me&remd@mmeml heattran er device nEyqur e
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The heat transfer device 14 may be releasably pluggable into the housing 12 for use and
5 unplugged from the housing 12 when not in use. This enables the heat transfer device 14 to be
used with a variety of housings 12 without requiring the user to purchase heat transfer devices

14 for each PCMCIA card the user may own.

The housing 12 may include an upper cover 24 and a lower cover 26 connected by an
edge cover 28, as shown in Figure 2. While conventionally the upper and lower covers 24 and
10 26 are made of a very thin metallic material, the inventors of the present invention appreciated
that it would be advantageous to make the covers 26 and 28 as thick as possible so that they act
as heat transfer sinks for efficient removgl_of heat-from housing 12. In addition, it would be
" desirable to minimize the airspace inside the housing 12. Therefore, in addition to making the
upper and lower covers 24 and 26 as thick as possible, the remaining interior space can be
15 filled with a filler 30 which displaces additional air and improves heat transfer. The filler 30
may be constructed of a metal plate slotted to receive the electrical components 32 which are
mounted on the printed circuit board 34. Other techniques for providing the filler 30 include
incorporating a potting material; however, it is advantageous to use a mateﬁal such as
aluminum which has a good rate of heat transfer. The upper and lower covers 26 and 28 may
20 touch the top of the electrical components 32 which can be, for example, integrated circuits

which are electrically connected to the printed circuit board 34.

The printed circuit board 34 electrically connects to the connector 16 to provide for
eventual electrical connection to a mating connector 15 inside a personal computer 17. The
housing 12 may also have a connector 36 on its outer end 20 for electrical connection to other

25 components on the exterior of the computer. For example, in a PCMCIA card 10 adapted for



Referring to the draw ng wherein |ike reference characters are used for

| i ke parts 15 throughout the several views, a PCMCIA card 10, shown in
Figure 1, includes a housing 12 and a heat transfer device 14. The
housing 12 may i nclude a connector 16 of conventional design to
permt electrical connection of the card 10 to an interiorly | ocated
connector 15 of a personal conputer 17, as shown in Figure 2. The
housi ng has an inner end 18 punctuated by t he connector 16 and an
outer end 20 connectable to the heat transfer device 14. 20 The
heat transfer device 14 nay take a variety of conventional fornms. The
device 14 is advant ageously a heat sink of the smallest feasible size
and i npl ements the highest feasible rate of heat transfer. In the
enmbodi nentusé bs &fodeh il may beidesifablelto nidke cordpitiontoan txteristaslestond fing. nThigdes
a plurality of fins 22 which increase the heat transfer area and thereby
augnent t hnayrb;:t accmhpliwed by plugging thereehmector 36 énial e miating tehnectordd/modragrinsidé y
made of a I| twei ght material with a high heat
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heat transfer devi ce may liz cQnne on wi th the present
i nventi on. eqcmcaheﬂnpmnWﬁéowr%#Jam nﬂﬁagl 8%8’&4“ swaytheconnec r 40

5 acts as a connector through the heat transfer device to the exterior device.

" Advantageously, the heat transfer device 14 is releasably and pluggably connectable to
and disconnectable from the housing 14. One embodiment for implementing this type of
connection, shown in Figures 1 and 3, includes a spring catch 42 which extends outwardly
from the each side face 43 of the heat transfer device 14. In the illustrated embodiment, a pair

10 of leaf spring catches 42 extend outwardly from opposed side faces 43 and engage the edge
cover 28. Each catch 42 may include a mating portion 41 that snaps over and is heldona .
knob 48 formed on each edge cover 28. In this way, the heat transfer device 14 may be - |

' plugged onto the housing 12 and latched to the housing 12 so that it may be releasably
unplugged from the housing 12 when desired. In the situation where connectors 38 and 40 are
'15 used, the heat transfer device 14 similarly unplugs from the connector 38 in the same

operation.

Any conventional technique may be used to secure the device 14 to the housing 14.
For example, a variety of latches or detents may be used, including frictional securement

means.

20 A variety of techniques may be utilized to transfer heat from the housing 12 to the heat
transfer device 14. For example, through the provision of thicker uppér and lower covers 24
and 26 and filler 30, heat may be transferred by conduction to the heat transfer device 14. In
this way, the covers 24 and 26 and filler 30 act as intermediate heat sinks to collect the heat

and transfer it out of the computer.

25



_may include a fan to augnent the heat transfer. The heat

" transfer device 14 may be releasably pluggable into the housing 12 for use
and 5 unplugged fromthe housing 12 when not in use. This enables the

: heat transfer device 14 to be used with a variety of housings 12

Wi thout requiring the user to purchase heat transfer devices 14 for
each PCMCI A card the user nmay own. The housing 12 may i ncl ude
an upper cover 24 and a |ower cover 26 connected by an edge cover 28,
as -shown in Figure 2. Wile conventionally the upper and | ower covers 24
and 10 26 are made of a very thin netallic material, the inventors of the
present invention appreciated tMat it woul d be advant ageous to make
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Therefore, in addition to naking the upper and | ower covers 24 and 26
as thick gnovapisFipire.l. tTise RIBTOMRDTI At eslésoopicaflp pluggable info midng diots78d wi t h
a filler 30 which displaces additional air and I nproves heat transfer. The
filler 30 contained imathe bdgecomart28u cThedrails 70band2 ahayieformesl| aftatmeaterial of kighiheat t he
el ectrical conponents 32 which are nmounted on the printed circuit
board 3%. tiansfer charsstenistinge S'he gailsF0cnd d2 mpy chrtadtiand egndger hepidfrorn ¢he covers 24

I ncor porat i n% gg(i)otti ng_material; however, it is advantageous to use a
mat eri al @0¢R6 gad the filler 30 to.the heat fansder dexige d4-good rate of heat transfer. The
upper and | ower covers 26 and 28 may 20 touch the top of the-electrical

conponent s 32 @he iterivannf ke, raill 070 axddi2phay, inclodecayhigh efficieneycheat sransfer systerhi ch
are electrically connected to the printed circuit board 34.

The pri nt euchcasrtheiheat pipa74. Eaclkeheat pipe 74 extpnds dhrough the rail Ther Pomdeonrects1s t o
provi de for . eventual electrical connection to a_mating connector 15
i nsi de a [Pdieading PAHAR ddainside thehpat transfer dexige dfn dhus: eaghyheat pipe i may o

connector 36_on its oute nd fo | ectrical conngctio o ot her
10 conduct heat ﬁ-xroug tl[x gipe 72 ?rom t&e ?nten%r ol’ gxe hous?ng into (Ee%nter?or o?‘ the

heat transfer device 14. For example, each heat pipe 74 may extend through the base portion
76 of the heat transfer device 14, shown in Figure 3, and thereby distribute the heat to the

various fins 22.

In use the user grasps the opposite side faces 43 of the heat transfer device 14 and the
‘ 15 housing 12 and simply plugs the heat transfer device 14 into the housing 12. As shownin .
Figure 1, this single movement causes the heat transfer device 14 to be latched to the housing
12 through the engagement of the leaf spring catches 42 with the knobs 48. At the same time,
the rails 70 and 72 may be plugged into the slots 73 in the housing 12 to make conductive
contact with the upper and lower covers 24 and 26 and the filler 30.

20 - The user may then insert the PCMCIA card 10 into a slot 78 in the computer 17 by
holding the face 43 of the heat transfer device 14 and conventionally sliding the card 10 into
the slot 78 until it catches inside the computer and makes electrical connection to the connector
15.

When it is desired to remove the card, a conventional actuator (not shown) may be

25 operated to release the card 10. The card may be coﬁeﬁmﬂy removed from the computer by



25 conponents on the exterior of the conmputer. For exanple, in a PCMCIA
‘card 10 adapted for

- 6- use as a nodem it may be desirable to make connection to an
.exterior tel ephone line. This may be acconplished by plugging the
connector 36 into a mating connector 40 nounted inside t he heat
transfer device 14. The connector 40 inside the heat transfer device 14

t heh makes el.ectrical connection to a connector 38 of conventi onal
design. In this way the connector 40 5 acts as a connector through the
heat transfer device to the exterior ddice. Advant ageousl vy,
the heat tgrassi ' el RS i :
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this type f connection, shown in Figures 1 and 3, includes a spring
catch 42 whi ch extends outwardly fromthe each side face 43 of the
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housing 12 and'latched to the housing : o that 1t nay be
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73).

Heat generated by the electrical components may be conducted to the upper and lower
covers 24 and 26 and the filler 30. From the upper and lower covers 24 and-26 and filler 30
10 (which act as temporary heat sinks), heat may be conducted through the rails 70 and 72 to the
heat transfer device 14. From the heat transfer device 14, heat is transferred to the

surrounding environment by convection in an efficient fashion.

If heat pipes 74 are utilized, heat transferred through the rails 70 and 72 may be highly
efficient. The fluid contained in the inner end 76 of each heat pipe 74 is heated. Heat is
15 transferred to portions of the heat pipes which extend through the flat face 44 of the heat

transfer device 14 for eventual heat transfer to the fins 22.

Thus efficient transfer of heat from the PCMCIA card to the exterior environment is
possible without significant increase in cost. Moreover, the operation of the heat transfer
device can facilitate the insertion and removal of the PCMCIA card. Therefore, the present

20 invention provides an advantageous solution to the problem of removing heat from PCMCIA

cards operated inside personal computers.

A computer- 80 may include a pair of PCMCIA slots 78, one mounted above the other,
as shown in Figure 4. In such cases it is advantageous to have the heat transfer device 14
extend in only one direction. In the embodiment shown in Figure 2, for example, only the
| 25 portion 14a may be implemented so that, through the elimination of the portion 14b, no



15 wused, the heat transfer device 14 simlarly unplugs fromthe connector
38 in the sane oper ati on. Any conventional technique may
be used to secure the device 14 to the housing 14. For exanple, a
.variety of latches or detents nmay be used, including frictional securenent
means. 2 0 A variety of techniques may be utilized to transfer heat
fromthe housing 12 to the heat transfer device 14. For exanpl e,

t hrough the provisi.on of thicker upper and | ower covers 24 and 26 and
fill.er 30, heat may be transferred by conduction to the heat transfer
device 14. In this way, the covers 24 and 26 and filler 30 act as
intermedi ate heat sinks to collect the_beat and transfer it out of
the conputer. 25 i . )
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These rails,, 70 d 72 are tel escopica l.uggabl ,nto mating slots 73
cont ai ned 140 1Afg e@u\j&?&ﬁ@?“&%@?ﬁ@?ﬁ#&?ﬁ@%‘“ggj%ay be formed of a
materi al of high heat 5 transfer characteristics. The rails 70 and 72 may
contact and cornFhecforégoing detailed désoriptioneis by vay of illustration and example only. The

5 spirit and scope of the present invention is limited solely by the appended claims.



and 26 and the filler 30 to the heat transfer device 14. The
interior of the rails 70 and 72 may include a high efficiency heat transfer

system such—as the heat pipe 74. Each heat pipe 74 extends through
the rail 70 or 72 and connects to a heat pipe portion 74a inside the
heat tra iﬂﬂ!”@\“ﬂﬁ!’ﬂj’u hus, each heat pipe 74 may 10 conduct heat

t hrough t he interior of the housing 12 into the interior
of the ‘hedt frahsfer device 14. For exanpl e, each heat pipe 74 may
extend t hrough the base portion 76 of the heat transfer device 14,
shown in Figure 3, and thereby distribute the heat to the vari ous
fins 22. . In use the user grasps the opposite side faces 43 of
the heat transfer device 14 and the 151phousing 12 and sinply plugs the
heat transfer device 14 into the housing 12. As shown in Figure 1,

this si nglwﬁwi causes the heat transfer device 14 to be |atched to

t he housi ng 2 through the engagerrent of the leaf spring catches 42
W th the knobs 48. At the sane the rails, 70 and 72 may be
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contact with the upper and | ower covers 24 and 26 and the filler 30. 20
The usez may then i ngRéusirgteavitghdnlifnet 2hd inkertdbld intossakl Wmpbteriand b GueP St er
17 by hol ding the face 43 of the heat transfer device 14 and
convent3onal | y sliding t heppositecsaidlinhertend; the slot 78 until it catches
i nside the conputer and nekes el ectrical connection to the connector
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may be gonveniently rennv&thju[é;,rrﬁdhe conput er by

6 a heat transfer device connectable to said outer end of said housing to transfer
7 heat from said housing to the exterior of said card and the exterior of
8 said computer.

1 -2 The card of claim 1 wherein said heat transfer device is pluggable into said housing and

2 is releasably unpluggable from said housing.
1 3 The card of claim 1 wherein said heat transfer device has an opening to permit
2 electrical connection through said heat transfer device.

1 4. The card of claim 1 wherein said heat transfer device is arranged to extend transversely
from said housing in only one direction so that two PCMCIA cards may be inserted
into vertically spaced slots 4t the same time without interference between the heat
transfer devices. '

W N



grasping the faces 43 of the heat transfer device 14 and pulling the card

10 out of the ¢ The user then nmay di sengage
t he heat ransfer deV| fron1the housing 12. In the illustrated
enbodlnent ved by pulling the housing 12 and heat transfer
devi ce |rect|ons Thi s overconmes the connection between
t he | eaf sprwng ca ches 42 and knobs 48 (as well as the frictional
connection between the rails 70 and 72 and their slots 73).

Heat "generated by the electrical conponents may be conducted to the upper
and | ower covers 24 and 26 and th f|IIer 30. Fromthe upper and

| oner covers 24 and 26 and filler 30 1 (V\/m ch act as tenporary heat
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heat pipes which extend through the flat face 44 of t he heat transfer
device 14 for eventual heat transfer to the fins 22. Thus
efficient transfer of heat fromthe PCMCIA card to the exterior environnent
i's 1 P@si blfhewatdofdlaifi §whédeivsaid memberdaciudes an dtérnai\iarpipe whichiextends
operation of the heat transfer

2 through said member and through at least a pomon of said heat transfer dev:ce

Y The card of claim 2 wherein said heat transfer device includes a pair of catches which

2 releasably engage said housing.

1 8. The card of claim 7 wherein said catches are releasable so that said heat transfer device

2 may be separated from said housing by pulling said heat transfer device away from

3 said housing.

1 9.  The card of claim 7 wherein said heat transfer device includes an electrical connector

2 which pluggably connects to a connector contained inside said housing on one side of

3 said heat transfer device and which pluggably connects to an electrical connector on the

4 other side of said heat transfer device.

1 10. The card of claim 1 wherein said housing inciudes upper and lower surfaces which are

2 formed of metal of sufficient thickness such that said covers act as heat sinks.

1 11. The card of claim 10 includirig a filler contained between said covers.



device can facilitate the insertion and renoval of the PCMC A card.
Ther ef oWi nventi on provi des an advant ageous solution to
t he problem of renovin at from PCMCI A cards operated inside

per sonal mmmmﬂ)ﬁ A conputer 80 may include a pair of PCMCI A
slots 78, m e the other, as shown in Figure 4. In such
cases it i & advahta eous to have the heat transfer device 14 ext end

in only one directign. In the enbodi nrent shown in Figure 2, for exanple,
only 'the 25 portion 14a nay be inplenented so that, through the
elimnation of the portion 14b, no I nterference occurs
with the card 10 in a lower slot 78. A card 10 in a |ower slot 78 could
then have only the heat transfer portiamaldb so that neither of the heat
transfer devices 14a or 14b interfere with the separate renoval of the
cards 10a and | b. The foregoing detail ed description is by way
of ill ustrdad2i onAamethed formtransferring heihfroma REMCIA camdchluggahle inth atpeesopalesent
invention is limted solely by the appended cl ai ns.

2 computer, said method comprising the steps of:

3 inserting 2 PCMCIA card into an appropriate slot in a computer;

4 transferring heat from the interior of said card to a heat transfer device located
5 : exteriorly of said computer; and

6 transferring heat from said heat transfer device to the surrounding ambient.

1 " 13.  The method of claim 12 including the step of plugging said heat transfer device into

2 said card prior to inserting said card into said computer.

1 14. The method of claim 13 including the step of unplugging said heat transfer device

2 from said card.

1 15.- The method of claim 14 wherein said heat transfer device is removed from said card

2 by simply pulling the card and heat transfer device away from one another.

1 16. The method of claim 13 wherein said plugging step is accomplished by simply pushmg
2 said card and said heat transfer device together.

1 17. The method of claim 13 including the step of plugging a device into said card



-10- VE CLAIM 1 1. A PCMCI A card pluggable into a personal
conputer, said card conprising: 2 a housi ng having an

i nner- end insertable into-satd conputer and an outer end 3

‘opposite said inner end; 4 - a printed circuit board nounted

l:gmiﬁltgrhoz;““m“\““m\mmwal cognﬁg; O?r;gsfsgirdde\?i ce connectable to said

outer end of ssard housing to transfer 7 heat from
said housing to the exterior of said card and the exterior of 8

~ said. conmput er. 1 2. The card of claim1 wherein said heat transfer
device is pluggable into said housing and 2 Is rel easably
unpl uggabl e from sai d housi ng. 1 33~ The card of claim1l1l wherein
said heat transfer device has an opening to permt 2 el ectrica
connecta on t hr otigdughahid lestrankfendediey. devi ce. 1 4. The card of
claim1 wherein said heat transfer device is arranged to extend
transversely 2 fromsaid housing in only one direction so that

two PCMCI A cards nmay be inserted

1 18.  The method of claim 13 including the step of plugging an extension from said heat

2 transfer device into said card to transfer heat from the interior of said card to said heat

3 transfer device.

1 19. The method of claim 16 wherein the step of plugging said heat transfer device into said

2 card includes the step of releasably latching said card and said heat transfer device.

1. 20. A computer system comprising:

2 ’ a computer having a PCMCIA slot;

3 a PCMCIA card insertable into said PCMCIA slot for electrical connection to
T4 said computer, said card having a pair of opposed first and second ends,
5 said first end being electrically connectable to said computer; and '
6 heat transfer device located outside of said computer and being connectable to

7 said second end of said (_:ard.



3 into vertically spaced slots at the sane tine w thout

interference between the heat 4 transfer devices.

5. The card of claim 1l wherein said heat transfer device includes a
henber which extends 2 outwardly away from said heat transfer
device.and is releasably pluggable into said 3 housing to
transfer heat fromsaid housing to said heat transfer device. 1 6.
The card of claimb5.wherein said nmenber includes an internal heat pipe
whi ch extends 2 t hrough said nmenber and through at |east a
portion of said heat transfer device. 1 7. The card of claim 2
wherein said heat transfer device includes a pair of catches which 2
rel easably engage sai d housing. 1 8. The card of claim7 wherein

sai d catches are rel easable so that said heat transfer device 2
may be separated from said housing by pulling said heat transfer device

away from 3 sai d housing. -14-
- METHOD AND APPARATUS FOR TRANSFERRING
' HEAT FROM A PCMCIA CARD
. ABSTRACT
5 A method and apparatus for transferring heat from a PCMCIA card involves the use of

an external heat transfer device for transferring heat from the PCMCIA card located inside a
computer to the environment surrounding the computer housing. Heat may be transferred
from the interior of the PCMCIA card to temporary heat sinks inside the card. An external
heat transfer device may be connectable for heat transfer to the exterior. The heat transfer

10 device may be releasably pluggable onto and unpluggable from the PCMCIA card.
. (Fig. 1)



: 1_ﬁ 9. The card of claim7 wherein said heat transfer device includes an

‘el ectrical connector 2 ‘whi ch pluggably connects to a connector
cont ai ned inside said housing on one side of 3 sai d heat
.transfer device and which pluggably connects to an electrical connector on
the 4 ot her side of said heat transfer. device. 1 10. The
card .of claim 1l wherein said housing includes upper and | ower surfaces
which are 2 fornmed of netall?@;sufficient t hi ckness such t hat
sai d covers act as heat sinks. The card of clain110 i ncl udi ng

a filler contained between said covers.
-12- 1 12. A nethod for transferring heat froma PCMClI A card pluggable

into a personal 2 conput er, said nmethod conprising the steps of:
3 inserting a PCMCI A card ijnto an appropriate slot in a
conputer; 4 transferri at fromthe interior of said:

card to a heat transfer device | ocated
exteriorly of said computer; and
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6. transferring heat fromsaid heat transfer device to the
‘surroundlng anbi ent . 1 13. The method of claim 12 i ncl uding the step
of plugging said heat transfer device into 2 said card prior to
‘inserting said card into said conputer. 1 14. The met hod of claim 13
i ncluding the step of unplugging said heat transfer .device 2 from
said card. 1 15. The nethod of claim 14 wherein said heat transfer-:
device is renoved fromsaid card 2 Eygs by sinply pulling the card and
heat transfer device away from one ano : 1 16. The net hod of
claim 13 wherein said plugging step is acconplished by sinply pushing 2
said card and said heat transfer device together. 1 17. The et hod
of claim 13 including the step of plugging a device into said card
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-13- 2 t hrough said heat transfer device. . 1 18. The nmet hod
“of claim13 including the step of plugging an extension fromsaid heat 2
-transfer device into said card to transfer heat fromthe interior of said
“card to said heat 3 transfer device. 1 19. The net hod of
claim 16 wherein the step of plugging said heat transfer device into said

2 card includes the step of releasably latching said card and said
heat transfer device. 1 20. A céb%ﬁter system conprising: 2

a conmputer having a PCMCI A slot; 3 ' a PCMCI A card
insertable into said PCMCI A slot for electrical connection to 4

said conputer, said card having a pair of opposed first and second ends, 5
said first end being electrically connectable to said conputer; and 6

heat transfer deV|ce | ocat ed outside of said conputer and being connectabl e
to 7 . said second end of said card.




