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(57) ABSTRACT 

Aheat sink assembly for use With edge connectors, e.g., card 
edge connectors, of cards or printed circuit boards. The heat 
sink assembly provides a relatively large heat transfer capac 
ity to control temperatures in contacts of the edge connectors 
Which increases the current rating of the connector by 
alloWing more current to pass through the connector. The 
heat sink assembly includes ?ns attached to the edge con 
nector poWer and ground leads by direct thermal connection, 
such as soldering, to traces in the board. The ?ns are 
connected to the poWer and ground leads in an alternating or 
interWeaved fashion. The ?ns are fabricated from thermal 
conducting material and heat is conducted to the ?ns Where 
it is removed by the relatively large surface area of the ?ns. 
Adjacent ?ns are electrically isolated such that poWer and 
ground ?ns do not contact. 
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HEAT SINK FOR EDGE CONNECTORS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates, in general, to sys 
tems and methods of dissipating heat from electronic com 
ponents, and more particularly, to a heat sink assembly for 
use With an edge connector, such as connectors used With PC 
cards, printed circuit boards, and the like, that includes a 
plurality of ?ns connected to poWer and ground traces to 
conduct heat aWay from the edge connector contacts. 

[0003] 2. Relevant Background 

[0004] In the computer industry, there is a continuing 
demand for improvements in electrical devices, such as 
poWer supplies, to enhance performance While also trying to 
reduce siZe of components. Many of these electrical devices 
are provided using integrated circuits or chips that are 
provided on printed circuit boards (PCBs). While decreasing 
in overall siZe, operating speeds, chip siZes, and numbers of 
transistors and other components on each printed circuit 
board is increasing. This leads to increased poWer consump 
tion, With many chips consuming 30 Watts or more of poWer, 
Which in turn signi?cantly increases the amount of heat 
generated by the components. Excessive heat can reduce 
capacity of the components and also reduce component life 
and reliability. As a result, many efforts have been made to 
control or limit heat generated during operation of the 
electrical components and to dissipate generated heat to 
reduce operating temperatures. 

[0005] More speci?cally, many printed circuit boards, PC 
cards, and other thin electrical components utiliZe edge 
connectors to alloW them to plugged into a socket of another 
circuit board to exchange electrical signals, such as poWer 
and data signals. Typically, edge connectors generally 
include connectors on the edge of boards or cards made of 
strips of copper, gold, or other conductive metals that 
provide the signal, poWer, and ground contacts. All connec 
tors, though, are limited in the amount of current that can be 
safely and effectively carried. Current ?oWing through the 
contact resistance generates heat and this raises the tem 
perature of the contact. The temperature of each contact 
must be controlled to establish operating temperatures that 
alloW reliable operation of the contact and to avoid heat 
damage to adjacent components. 

[0006] Edge connectors in particular are designed to pass 
loW level logic signals and not necessarily to pass higher 
levels of current. The current rating of edge connector 
contacts is typically further reduced as the ambient tempera 
ture near the connector increases. The ambient temperature 
is a concern in many existing edge connector designs that 
use a large number of parallel contacts to carry higher 
currents, such as in a poWer supply. The heat dissipating, by 
radiation and convection, from the contacts creates localiZed 
heating that further reduces the current that can be draWn 
through the edge connector. 

[0007] In an attempt to control temperatures of poWer and 
ground contacts, printed circuit boards have been manufac 
tured With continuous Wiring board etches or traces betWeen 
adjacent contacts. This increases the amount of surface area 
available to dissipate generated heat but has not been 
effective in meeting the continually increasing demands for 

Apr. 17, 2003 

higher current capacity for connectors. The demand for 
reduced siZes of electronic components, including edge 
connectors, increases the dif?culty of providing additional 
surface area for heat transfer. For example, structural integ 
rity is a challenge facing electronic component manufactur 
ers as most components are manufactured from electrically 
conductive material With loWer mechanical strengths and 
With very small dimensions, e.g., a feW millimeters or less 
in thickness. Vibration and shock can rapidly damage heat 
dissipation assemblies, such as metal ?ns, that are attached 
to printed circuit boards, and such assemblies are often 
dif?cult to install Without damage, e.g., bending that crimps 
?ns Which reduces surface areas and can cause electrical 
shorting of adjacent components. Alternatively, increasing 
the number of contacts can sometimes be used to control 
individual contact temperatures but typically is not a viable 
option as the number of contact pairs in a connector is 
usually ?xed. 

[0008] Hence, there remains a need for an improved 
method and apparatus for dissipating heat from edge con 
nectors. Preferably, such a method and apparatus Would be 
relatively inexpensive to manufacture, Would be structurally 
reliable, and Would increase the current rating and reliability 
of the edge connector. 

SUMMARY OF THE INVENTION 

[0009] The present invention addresses the above dis 
cussed and additional problems by providing a heat sink 
assembly for use With typical edge connectors, e.g., card 
edge connectors, of cards or printed circuit boards. The heat 
sink assembly is adapted to provide a relatively large heat 
transfer capacity to control temperatures in contacts. In 
effect, this increases the current rating of the connector by 
alloWing more current to pass through the connector While 
remaining beloW a preset maximum temperature. Signi? 
cantly, the heat sink assembly includes a plurality of ?ns that 
are attached to the edge connector leads, such as the poWer 
and ground leads, through direct thermal connection to 
traces in the board. In a preferred embodiment, the ?ns are 
connected to the poWer and ground con?guration in an 
alternating or interWeaved fashion, such as With a pair of 
poWer leads being connected to a ?rst ?n and a pair of 
ground leads being connected to a second ?n and so on 
across the edge connector. The ?ns are fabricated from 
thermal conducting material, such as copper, and heat is 
conducted to the ?ns Where it is removed by convection 
and/or radiation due to the relatively large surface area of the 
?ns. Since current is also conducted to the ?ns, adjacent ?ns 
are electrically isolated Within the heat sink assembly such 
that poWer and ground ?ns do not come in contact. 

[0010] More particularly, a printed circuit board With 
enhanced heat dissipation, and therefore, higher current 
rating is provided that includes a board With an edge 
connector. The edge connector is made up of a plurality of 
poWer leads and ground leads. Traces or conductor lines are 
provided in the board and are connected to the leads to pass 
current betWeen the leads and other devices on the board. A 
heat sink assembly is mounted on the board to dissipate the 
heat generated by the leads and is thermally connected to the 
traces to create a heat transfer path aWay from the poWer and 
ground leads. In one embodiment, the poWer leads are 
positioned in one layer or surface of the board and the 
ground leads are positioned in a second layer or surface of 
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the board. Slots are provided in the board for receiving 
contacts of the heat sink assembly, Which allows connection 
to traces in either of the tWo layers. In a preferred embodi 
ment, the heat sink assembly includes a plurality of ?ns and 
the ?ns are alternatively connected to poWer and ground 
leads. The heat sink assembly includes ?n holders With base 
members having slots for receiving tips of the ?ns and 
isolation members betWeen the slots for electrically isolating 
adjacent ?ns Which are oppositely charged by the traces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a partially exploded perspective vieW of 
a printed circuit board With edge connectors in thermal 
communication With heat sink assemblies according to the 
present invention; 

[0012] FIG. 2 is an elevation vieW of a heat transfer ?n 
used in the heat sink assemblies of FIG. 1; 

[0013] FIG. 3 is an elevation vieW of a ?n holder used in 
the heat sink assemblies of FIG. 1 to structurally support 
and position the ?ns and to electrically isolate adjacent ?ns; 

[0014] FIG. 4 is a side elevation vieW of the ?n holder of 
FIG. 3 illustrating features that facilitate assembly of the 
heat sink assemblies and installation on the board of FIG. 1; 
and 

[0015] FIG. 5 is a top vieW of the ?n holder of FIG. 3 
illustrating ?n receiving slots in the base of the holder and 
electrical isolation cross members betWeen the slots. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0016] FIG. 1 illustrates a printed circuit board or card 10 
utiliZing edge connector heat transfer features of the present 
invention. As Will become clear, the heat transfer features 
are particularly suited for use With edge connectors having 
data, poWer, and ground leads along a board edge or other 
edge (e.g., the ?at strips along an edge used in standard card 
edge connectors in Which mating contacts are sometimes 
called leafs). HoWever, the invention is not limited to such 
connectors, and the breadth of the folloWing description is 
intended to cover other connectors that use contacts to 
transfer poWer betWeen electrical components and for Which 
heat generation is a concern in obtaining a desired current 
rating. 
[0017] As shoWn in FIG. 1, the printed circuit board 10 
includes a board 12 having top and bottom surfaces 14 and 
16, respectfully. To alloW the board 12 to be electrically 
connected With other components of an electrical device, 
such as a computing device, the board 12 includes edge 
connectors 20 that are adapted to alloW data and poWer to be 
passed to a connecting device or board. For example, the 
edge connectors 20 or edge may be inserted into a female 
edge connector or socket Which in turn is plugged or 
otherWise connected to a mating component to supply poWer 
and/or to enable data transfer. In this regard, the edge 
connectors 20 include a plurality of leads 24 fabricated of an 
electrically conductive material, such as copper, gold, and 
the like. The number and speci?c arrangement of the leads 
24 can be Widely varied to practice the invention. 

[0018] As shoWn, the leads 24 are used for poWer and 
ground but in many embodiments data leads are included 
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Without connection to the heat sink members (such as by 
running data traces betWeen ?ns or heat transfer connec 
tions). Further, in the speci?c embodiment shoWn, the 
contacts or leads 24 are paired to carry currents that exceed 
the rating of a single contact but the invention is also useful 
With connectors in Which each lead 24 has a dedicated trace. 
Referring again to FIG. 1, the leads 24 in the top surface 14 
are typically all poWer or ground leads With the leads (not 
shoWn) in the bottom surface 16 being the opposite leads 
(i.e., ground leads if the leads 24 in the top surface 14 are 
poWer leads). 

[0019] According to an important aspect of the invention, 
the leads or contacts 24 are placed in direct contact With heat 
transfer elements, e.g., ?ns, active heat transfer sinks, and 
the like such that excess heat is transferred rapidly from the 
leads 24 to control the operating temperatures. In this regard, 
the board 12 includes slots 30 for receiving the heat transfer 
elements. The leads 24 are connected to the slots 30 With 
electrically conductive traces 26 in the top surface 14 and 
With traces 28 in the bottom surface 16. Hence, in a preferred 
embodiment, the slots 30 extend through both the top and 
bottom surfaces 14, 16 to place the heat transfer elements in 
direct contact With the traces 26, 28 Which generally extend 
(not shoWn) past the slots 30 to other devices (not shoWn) on 
the board 12. As Will be explained in more detail, the thermal 
(and electrical) contact is typically achieved by soldering the 
heat transfer elements to the traces 26, 28 but other suitable 
connection techniques may be used, such as Well-knoWn 
mechanical fastening methods including press ?tting. 

[0020] Temperature control is provided by the inclusion of 
a heat sink assembly 40 Which is placed in heat conducting 
contact With the board 12 and more importantly, With the 
traces 26, 28 extending from the edge connectors 20. As 
shoWn, a heat sink assembly 40 is provided for each edge 
connector 20 but in some embodiments, it is useful to 
provide a single larger heat sink. To assist in positioning the 
heat sink assembly 40, a hole 32 is provided in the board 12 
to mate With a post 64 on the assembly 40. The heat sink 
assembly 40 is con?gured to provide a relatively large 
surface area for convective heat transfer With surrounding 
air. To this end, the heat sink assembly 40 includes a number 
of ?ns 44 that are thermally connected to the traces 26, 28 
upon installation on the board 12. The ?ns 44 may be 
fabricated from numerous materials, such as metals, With 
high thermal conductivities, and preferably, from a metal 
that is suitable for contact and bonding With the traces 26, 
28(such as by soldering). 

[0021] The heat sink assembly 40 is preferably con?gured 
to provide structural integrity While also providing electrical 
isolation betWeen electrically conductive ?ns 44. Structural 
integrity is a concern due to the siZe of the individual 
components. Upon installation, the ?ns 44 Will conduct 
electricity from the traces 26, 28 and must not be alloWed to 
be crimped or bent into contact. In one embodiment, struc 
tural integrity is enhanced by providing a number of ?ns 44 
that are positioned Within the heat sink assembly 40 by an 
upper ?n holder 46 and a loWer ?n holder 48. 

[0022] he ?ns 44 may be fabricated With a variety of 
shapes and siZes that suit space constraints of a particular 
printed circuit board 10 or edge connector 20 design. For 
example, the ?ns 44 may have numerous cross-sections 
including planar, S-shaped, W-shaped, and the like. The 
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materials used for the ?ns 44 preferably are selected to have 
a relatively high thermal conductivity While also allowing 
easy assembly of the printed circuit board 10 and connection 
With the traces 26, 28. For example, in one embodiment, the 
?ns 44 are fabricated from copper, gold, and other materials 
used for traces 26, 28, and more preferably from copper that 
is pre-plated With tin electroplate to facilitate soldering to 
the traces 26, 28. 

[0023] FIG. 2 illustrates a preferred planar ?n 44 design 
in Which the ?n 44 includes a contact tip 50 for providing a 
bonding surface to the traces 26, 28 and a thermal path to the 
rest of the ?n 44 surfaces. Adjacent to the contact tip 50 is 
the heat transfer portion 52 of the ?n 44, Which is typically 
fully eXposed to ambient air to provide a large convective 
heat transfer surface. To facilitate insertion and mating With 
the upper and loWer ?n holders 46, 48, the ?n 44 includes 
shoulders 54 for extending beyond the slots 70 in the holders 
46, 48 and the tips 50 typically may have rounded corners 
56 to account for manufacturing tolerances and ease assem 
bly. The speci?c dimensions of the ?n 44 may be varied 
Widely to practice the invention. The tip 50 preferably 
eXtends outWard from the heat transfer portion 52 to alloW 
thermal contact With the traces 28 in the bottom surface 16 
of the board 12 (e.g., about the thickness of the board 12 plus 
the thickness of the loWer ?n holder 48). 

[0024] To illustrate the dif?culty in maintaining structural 
integrity of the heat sink assembly 40, one embodiment of 
the ?n 44 calls for the overall length, L1, to be betWeen 1 and 
2 inches, the heat transfer length, L2, to be less than 1 inch, 
the overall Width, W1, to be less than 0.5 inches, the tip 
Width, W2, to be less than about 0.4 inches, and the thickness 
to be less than about 0.05 inches (i.e., less than 2 millime 
ters). While providing a large eXtended heat transfer area, 
Without structural support, these ?ns 44 may readily become 
deformed during fabrication or even vibrate during opera 
tion to an eXtent that could cause shorting. 

[0025] To provide structural support and electrical isola 
tion of the ?ns 44, the heat sink assembly 40 includes the 
upper and loWer ?n holders 46, 48 as shoWn in FIGS. 3-5. 
To reduce the cost of fabrication and later assembly, the 
upper and loWer ?n holders 46, 48 have identical manufac 
turing dimensions in a preferred embodiment and, similarly, 
the ?ns 44 are symmetrically designed. HoWever, it Will be 
understood that the invention is not limited to the illustrated 
arrangement and numerous shapes and arrangements of ?ns 
44 and structural supports may be utiliZed to provide desired 
structural and electrical characteristics. 

[0026] As shoWn, the holders 46, 48 include a base 
member 60 and a side member 62 that are positioned 
substantially perpendicular to the base member 60 (and 
parallel to the installed ?ns 44). The base member 60 has a 
length, LH, that is generally at least the length of the edge 
connector 20 (such as less than about 2 inches) and a Width, 
WH, that is at least as large as the ?n Width, W1, (such as less 
than about 0.5 inches) shoWn in FIG. 2. The side member 62 
has a height, HH, that is slightly larger than the length of the 
?n heat transfer portion, L2, (such as about 1 inch or less) 
and more speci?cally, is selected such that When assembled 
the shoulders 54 of the ?ns 44 contact the base members 60 
of the upper and loWer ?n holders 46, 48. To enable the 
upper and loWer ?n holders 46, 48 to be interconnected, a 
tongue or tip 66 is provided on the end of the base member 

Apr. 17, 2003 

60 and a groove or hole 68 is provided in the side member 
62. Apost 64 is provided on the base member 60 to facilitate 
placement and bonding of the assembly 40 to the board 12, 
and during assembly of the printed circuit board 10, the post 
64 mates With hole 32 in the board 12. 

[0027] Assembly of the heat sink ?n assembly 40 simply 
involves placing each of the ?ns 44 Within the slots 30 of the 
loWer ?n holder 48. Assembly is completed by placing the 
upper contact tip 50 of the ?ns 44 into the slots 30 of the 
upper ?n holder 46 and snapping the tongues 66 of the upper 
and loWer ?n holders 46, 48 into the grooves 68 of the loWer 
and upper ?n holders 48 and 46, respectively. When 
assembled, the heat sink assembly 40 provides structural 
support for the readily deformed ?ns 44 at both ends of the 
heat transfer portion 52 of the ?ns 44 (i.e., by encasing at 
least a portion of the upper and loWer contact tips 50). As 
Will be appreciated, the assembled heat sink assembly 40 can 
be manufactured and distributed as a standalone part that can 
later be inserted and thermally connected to the edge con 
nector of a board or other electronic device. 

[0028] According to a signi?cant feature of the invention, 
the heat sink assembly 40 is adapted to electrically isolate 
adjacent ?ns 44 Within the assembly 40. As discussed above, 
in a preferred embodiment, the ?ns 44 in the assembly 40 are 
alternatively connected to ground and poWer traces 26, 28 
(i.e., poWer ?n 44, ground ?n 44, poWer ?n 44, and so on). 
Clearly, it is important that adjacent ?ns 44 do not come into 
contact to prevent electrical shorting or at least signi?cantly 
reduce the likelihood of such shorting. In some embodi 
ments, the ?ns 44 themselves may be con?gured With 
electrical isolators or insulators integrally provided such as 
at the tips 50 or other surfaces for Which contact With 
adjacent ?ns 44 is a concern. In more preferred embodi 
ments, such as the assembly 40 shoWn, the ?n holders 46, 48 
are adapted to provide the desired electrical isolation of 
adjacent ?ns 44. 

[0029] As illustrated in FIGS. 1 and 5, the bases 60 of 
each holder 46, 48 include electrical isolation members or 
electrical insulators 72. These members 72 are positioned as 
cross members betWeen each slot 70 to provide structural 
support to the ?ns 44 and provide an isolation distance 
betWeen adjacent ?ns 44. The distance, i.e., the thickness of 
each member 72, is preferably selected to be large enough to 
alloW air to readily ?oW betWeen the ?ns 44 and across the 
heat transfer portions 52 While being small enough to limit 
the overall siZe of the heat sink assembly 40. For eXample, 
in preferred embodiments, the overall length of the holders, 
LH, is about the length of the edge connector 20 or slightly 
longer so as to position the ?ns 44 substantially adjacent the 
leads 24 to minimiZe the required lengths of the traces 26, 
28 needed to provide thermal connection With the slots 30 
and ?ns 44. The thickness of each member 72 is also 
selected to minimiZe the risk of arcing betWeen adjacent ?ns 
44 and may depend on the poWer and/or current levels in the 
leads 24. For illustration purposes, but not as a limitation, 
the thickness of the members 72 Will typically be less than 
about Vs inch to provide adequate electrical isolation and 
adequate separation to provide a channel or pathWay for air 
to How to obtain adequate convective heat transfer from the 
heat transfer portion 52 of the ?ns 44. 

[0030] The holders 46, 48 may be manufactured from a 
variety of materials according to the invention. In one 
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preferred embodiment, manufacturing costs are reduced by 
fabricating the holders 46, 48 as a single piece from a 
material that is selected based on its electrical insulation 
properties, resistance to heat, and structural strength. Many 
readily available plastics may be utiliZed to provide these 
desired properties, such as plastic resins reinforced With 
glass or other materials. The holders 46, 48 may also be 
manufactured as assemblies of one or more parts With the 
bases 60 being fabricated from an electrical insulator mate 
rial. 

[0031] Note, for electrical isolation, a single ?n holder 
(such as loWer ?n holder 48) or even a single base (such as 
base 60 of loWer ?n holder 48) may be utiliZed to isolate 
adjacent ?ns 44. For eXample, in some embodiments, the 
upper ?n holder 46 may be eliminated (and even the side 
member 62 of loWer ?n holder 48) to practice the invention. 
In this embodiment, structural integrity may be enhanced by 
selecting ?ns 44 having a shorter heat transfer portion 
length, L2, and/or by increasing the thickness of the ?ns 44. 
This alternative embodiment may further include electrical 
isolators (not shoWn) at upper portions of the ?ns 44 that 
encase or Wrap around the upper contact tips 44 or, as 
discussed previously, the ?ns 44 themselves may include 
electrical isolation members that contact each other on 
adjacent ?ns. 

[0032] Assembly of the printed circuit board 10 includes 
?rst assembling the heat sink assembly 40 and fabricating a 
board 12 With poWer traces 26 and ground traces 28 con 
tacting edges of ?n receiving slots 30. The number of traces 
26, 28 thermally linked to each slot may vary from less than 
one per slot 30 to a plurality of traces 26, 28 to each slot 30. 
The assembled heat sink assembly 40 is then inserted into 
the board 12 as shoWn in FIG. 1 With plug 64 inserted into 
hole 32 and loWer contact tips 50 of the ?ns 44 inserted into 
slots 30. Thermal connection may be achieved simply With 
the physical insertion of the tips 50 into a tightly ?t or loW 
tolerance slot 30 to tip 50 design. In this arrangement, 
mechanical fasteners, such as screWs and the like, (not 
shoWn) can be used to rigidly connect the assembly 40 to the 
board 10. More preferably, the contact tips 50 are bonded to 
the traces 26, 28 by soldering (e.g., Wave soldering) or other 
Well-knoWn techniques to produce a more ef?cient thermal 
connection point and heat transfer pathWay betWeen the 
leads 20 and the heat transfer portions 52 of the ?ns 44. To 
enhance the solderability of the ?ns 44, the ?ns 44 may be 
plated, such as With tin electroplate, in a secondary plating 
step after stamping the ?ns 44 from copper, aluminum, or 
other metallic sheets. The ?ns 44 may also be stamped or cut 
from pre-plated material. 

[0033] In the above manner, the heat sink assemblies 40 
increase the current rating of the edge connectors 20 of the 
printed circuit board 10. This is achieved by decreasing the 
siZe of the temperature rise experienced during operation of 
the printed circuit board 10 When current is ?oWing through 
the leads 24. For eXample, in a poWer supply implementa 
tion of the invention, the use of the heat sink assemblies 40 
shoWn in FIG. 1 alloWed the total current through the 
parallel leads 24 to be raised from 20 amps (Which is typical 
of many conventional edge connectors) to 30 amps. This 50 
percent increase Was achieved With a smaller temperature 
rise than When 20 amps Were delivered Without the instal 
lation of the heat sink assemblies 40 and Was achieved 
Without the need for increasing the number of leads 24. 
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[0034] Although the invention has been described and 
illustrated With a certain degree of particularity, it is under 
stood that the present disclosure has been made only by Way 
of eXample and that numerous changes in the combination 
and arrangement of parts can be resorted to by those skilled 
in the art Without departing from the spirit and scope of the 
invention, as hereinafter claimed. For eXample, some elec 
trical devices may be con?gured to alloW ?ns to eXtend 
outWard from both sides of the board 12. In these devices, 
an alternative embodiment for printed circuit board 10 may 
include having a heat sink thermally connected to each side 
of the board 12 to the differing leads. Hence, electrical 
isolation is achieved by connecting poWer traces 26 to one 
heat sink and ground traces 28 to a heat sink on the opposite 
side of the board 12. In this embodiment, the heat sink may 
be fabricated entirely of a thermal conductive metal Without 
concern for electrical isolation or With electrical isolators to 
reduce risk of shorting to nearby components (such as With 
edge and tip guards fabricated of rubber or plastic). 

[0035] Numerous heat sink assemblies may be used to 
provide the desired heat transfer aWay from the edge con 
nector leads 24. The invention includes devices that vary 
from the heat sink assembly 40 but are thermally, and 
electrically, connected to the leads 24, via traces 26, 28 or 
otherWise. For eXample, a fan may be provided to increase 
convection from the ?ns 44. The ?ns 44 may be replaced 
With active heat transfer or heat sink devices or With passive 
devices that provide enlarged heat transfer surfaces. 

We claim: 

1. A heat sink for use With a printed circuit board having 
poWer and ground traces for transferring current, compris 
ing: 

means for conducting heat from the poWer traces, the 
poWer traces heat conducting means being connected to 
the poWer traces to create a heat transfer pathWay aWay 
from the poWer traces; 

means for conducting heat from the ground traces, the 
ground traces heat conducting means being connected 
to the ground traces to create a heat transfer pathWay 
aWay from the ground traces; and 

means for dissipating heat in thermal communication With 
the heat transfer pathWays from the poWer and ground 
traces. 

2. The heat sink of claim 1, Wherein the heat dissipation 
means comprises a number of heat transfer elements and 
Wherein the heat transfer elements in communication With 
the heat transfer pathWay aWay from the poWer traces are 
electrically isolated from the heat transfer elements in com 
munication With the heat transfer pathWay aWay from the 
ground traces. 

3. The heat sink of claim 2, Wherein the heat transfer 
elements comprise ?ns arranged side by side and further 
Wherein adjacent ones of the ?ns are in thermal communi 
cation With differing ones of the heat transfer pathWays. 

4. The system of claim 3, Wherein the heat dissipation 
means includes isolation members adapted for providing the 
electrical isolation at each end of the ?ns. 

5. An apparatus for dissipating heat generated by ground 
and poWer leads of an edge connector, comprising: 
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a ?rst heat dissipation assembly adapted for dissipating 
heat and including contacts for thermal connection to 
the poWer leads; and 

a second heat dissipation assembly adapted for dissipating 
heat and including contacts for thermal connection to 
the ground leads. 

6. The apparatus of claim 5, Wherein the ?rst and second 
heat dissipation assemblies comprise a plurality of ?ns each 
having a heat transfer portion. 

7. The apparatus of claim 6, Wherein the ?ns include a 
contact tip for bonding With an electrical trace connected to 
one of the leads. 

8. The apparatus of claim 7, Wherein adjacent ones of the 
?ns are connected to the poWer and the ground leads, and 
further including a plurality of isolation members positioned 
betWeen the adjacent ones of the ?ns to electrically isolate 
each pair of adjacent ?ns. 

9. The apparatus of claim 7, Wherein the bonding com 
prises soldering. 

10. The apparatus of claim 6, further including a loWer ?n 
holder having a base With slots con?gured to receive ?rst 
ends of the ?ns and an upper ?n holder having a base With 
slots con?gured to receive second ends of the ?ns. 

11. The apparatus of claim 10, Wherein the bases include 
isolation members betWeen the slots comprising an electrical 
insulator material. 

12. The apparatus of claim 6, Wherein the ?ns comprise 
copper With tin electroplating. 

13. Aprinted circuit board With enhanced heat dissipation, 
comprising: 

a board; 

an edge connector on the board comprising a plurality of 
poWer leads and a plurality of ground leads; 

electrically conducting traces on the board connected to 
the leads for passing current to or from the poWer and 
ground leads; and 

a heat sink assembly mounted on the board con?gured to 
dissipate heat, Wherein the heat sink assembly is ther 
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mally and electrically connected to at least a portion of 
the traces to create a path for conducting heat from the 
poWer and ground leads to the heat sink assembly. 

14. The printed circuit board of claim 13, Wherein the heat 
sink assembly includes contacts for bonding to the traces 
and Wherein the board includes slots for receiving the 
contacts, the traces being arranged on the board to contact an 
edge of the slots. 

15. The printed circuit board of claim 14, Wherein the 
board includes a ?rst layer containing the poWer leads and 
corresponding ones of the traces and a second layer con 
taining the ground leads and corresponding ones of the 
traces, the slots extending through the ?rst and second 
layers. 

16. The printed circuit board of claim 13, Wherein the heat 
sink assembly further includes a plurality of ?ns alternately 
connected to the poWer and ground leads and includes 
isolation members betWeen the ?ns comprising an electrical 
insulator material. 

17. The printed circuit board of claim 16, Wherein each of 
the ?ns is connected to tWo of the poWer leads or to tWo of 
the ground leads. 

18. The printed circuit board of claim 16, Wherein the heat 
sink assembly further includes a loWer ?n holder With a base 
for supporting the isolation members and With slots for 
alloWing a contact tip of each of the ?ns to pass through the 
base to contact the traces. 

19. The printed circuit board of claim 18, Wherein the heat 
sink assembly further includes an upper ?n holder With a 
base for supporting additional ones of the isolation members 
and With slots for alloWing an end of the ?ns opposite the 
contact tip to pass through the base to structurally support 
the ?ns. 

20. The printed circuit board of claim 18, Wherein the ?ns 
are fabricated from copper and plated With tin and Wherein 
each of the contact tips is soldered to at least one of the 
traces. 


