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(57) ABSTRACT 

An apparatus for removing heat (118) from a component 
(102) located on a surface (104) of an electronics module 
(100). The apparatus includes a heat removal device (108) 
mounted to electronics module (100) a radial distance (110) 
aWay from component (102) and a heat conductor (112) 
having a ?rst portion (115) coupled to component (102) and 
a second portion (117) coupled to heat removal device (108). 
A method for removing heat (118) from a component (102) 
on a surface (104) of an electronics module (100) includes 
generating heat (118), conveying the heat from the compo 
nent (102) by Way of a heat conductor (112) and depositing 
the heat (118) to a heat removal device mounted to the 
electronics module (100) 
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CONFIGURING HEAT REMOVAL DEVICE r502 

A COMPONENT GENERATING HEAT r504 

CONVEYING HEAT FROM COMPONENT |'-506 

DEPOSITING HEAT TO HEAT REMOVAL DEVICE ‘"508 

OPTIONALLY REMOVING HEAT FROM HEAT REMOVAL 
DEVICE UTILIZING HEAT REJECTION DEVICE 
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METHOD AND APPARATUS FOR REMOVING 
HEAT FROM A COMPONENT 

BACKGROUND OF THE INVENTION 

[0001] The heat generated by electronic components/as 
semblies during operation must be removed to prevent 
overheating and failure. Many methods exist to achieve this 
such as conduction, natural convection, forced convection, 
and radiation. Heat removal devices used speci?cally for 
electronic cooling include fans, heat sinks, thermo-electric 
coolers, phase change materials, liquids, etc. TWo opposing 
trends are making the cooling problem more dif?cult. First, 
the increase in performance of electronics components/ 
assemblies has resulted in an increase in the amount of heat 
generated. Second, the demand for additional electronic 
functionality in either the same physical siZe or a smaller 
siZe has resulted in less available space for heat removal 
devices. 

[0002] One common cooling scheme consists of a heat 
sink located Within an electronics enclosure, mounted sepa 
rately from any particular electronics board, that conducts 
heat aWay from a series of components or electronics 
modules, usually With the assistance of one or more fans. 
Another common scheme is placing a heat sink directly on 
top of an electronic component. These common cooling 
schemes require a larger electronic assembly in order to 
accommodate additional heat transfer devices. In cases 
Where heat removal is not directed at a speci?c component, 
the cooling capacity of the overall system must be increased, 
thereby increasing the cost and decreasing the ef?ciency of 
the cooling system. 

[0003] Accordingly, there is a signi?cant need for an 
apparatus and method of providing cooling to electronic 
components that overcome the de?ciencies of the prior art 
outlined above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] Referring to the draWing: 

[0005] FIG. 1 is an isometric of an electronic module; 

[0006] FIG. 2 is an isometric of an electronics module 
according to an embodiment of the invention; 

[0007] FIG. 3 is an isometric of an electronics module 
according to another embodiment of the invention; 

[0008] FIG. 4 is an isometric of an electronics module 
according to a further embodiment of the invention; and 

[0009] FIG. 5 is a How chart of an embodiment of the 
invention. 

[0010] It Will be appreciated that for simplicity and clarity 
of illustration, elements shoWn in the draWing have not 
necessarily been draWn to scale. For example, the dimen 
sions of some of the elements are exaggerated relative to 
each other. Further, Where considered appropriate, reference 
numerals have been repeated among the Figures to indicate 
corresponding elements. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0011] In the folloWing detailed description of exemplary 
embodiments of the invention, reference is made to the 
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accompanying draWings (Where like numbers represent like 
elements), Which form a part hereof, and in Which is shoWn 
by Way of illustration speci?c exemplary embodiments in 
Which the invention may be practiced. These embodiments 
are described in sufficient detail to enable those skilled in the 
art to practice the invention, but other embodiments may be 
utiliZed and logical, mechanical, electrical and other changes 
may be made Without departing from the scope of the 
present invention. The folloWing detailed description is, 
therefore, not to be taken in a limiting sense, and the scope 
of the present invention is de?ned only by the appended 
claims. 

[0012] In the folloWing description, numerous speci?c 
details are set forth to provide a thorough understanding of 
the invention. HoWever, it is understood that the invention 
may be practiced Without these speci?c details. In other 
instances, Well-knoWn circuits, structures and techniques 
have not been shoWn in detail in order not to obscure the 
invention. 

[0013] In the folloWing description and claims, the terms 
“coupled” and “connected,” along With their derivatives, 
may be used. It should be understood that these terms are not 
intended as synonyms for each other. Rather, in particular 
embodiments, “connected” may be used to indicate that tWo 
or more elements are in direct physical or electrical contact. 

HoWever, “coupled” may also mean that tWo or more 
elements are not in direct contact With each other, but yet 
still co-operate or interact With each other. 

[0014] Acommon feature in electronic modules is to have 
con?gurable Input/Output (IO) modules Where a user can 
add or remove functionality to the module by the choice of 
the IO module. Examples include add on cards for a com 
puters, etc. In certain situations Where the amount of heat 
generated by the electronics exceeds the electronics mod 
ule’s capabilities to remove the heat, additional heat removal 
relief can be obtained by using an IO module designed 
speci?cally to remove a portion of the heat, Without increas 
ing the overall siZe of the electronic module. 

[0015] FIG. 1 is an isometric of an electronics module 
100. As shoWn in FIG. 1, electronics module 100 can 
include a board 103, such as a motherboard, removable 
circuit board, and the like, Which couples to and operates 
With a computer or other electronic device (not shoWn for 
clarity). Included on electronics module 100 are one or more 

components 102. In an embodiment of the invention, com 
ponent 102 can be a processor, application speci?c inte 
grated circuit (ASIC) random access memory (RAM), and 
the like. Component 102, like other electrical devices, 
consume electrical poWer and dissipate much of the poWer 
as heat. Higher circuit densities and higher operating speeds 
cause component 102 to consume greater amounts of poWer 
and dissipate greater amounts of heat. 

[0016] In the embodiment shoWn in FIG. 1, electronics 
module 100 includes a host board 103 having a front panel 
130 and a surface 104. One or more components 102 are 
located on surface 104 of electronics module 100. Although 
the invention is applicable to one or more components, only 
one component 102 Will be used as an exemplary embodi 
ment of the invention. Electronics module 100 may also 
include one or more meZZanine cards 106 and meZZanine 
card sites 107. In general, meZZanine cards are deployed on 
a variety of electronics modules 100 to provide front panel 



US 2003/0058616 A1 

input/output (I/O), additional functionality, and the like. 
Although any type of mezzanine card 106 and meZZanine 
card site 107 is Within the scope of the invention, an 
exemplary embodiment may be a common meZZanine card 
(CMC) and CMC site as speci?ed and set forth in the 
Institute of Electrical and Electronics Engineers (IEEE) 
standard P1386, Which is herein incorporated herein by 
reference. A particular example of an embodiment is a 
peripheral component interconnect (PCI) meZZanine card, 
also knoWn as a PMC. The meZZanine card, Which ?ts into 
the PMC site, is knoWn as a PMC module. The parameters 
and speci?cations of a PMC module and a PMC module site, 
including physical dimensions, number of connectors, loca 
tion of connectors, electrical speci?cations, and the like, are 
also speci?ed in IEEE standard P1386. 

[0017] FIG. 2 is an isometric of an electronics module 100 
according to an embodiment of the invention. As shoWn in 
FIG. 2, a heat removal device 108 is mounted to electronics 
module 100. Heat removal device 108 is mounted to elec 
tronics module 100 at radial distance 110 from component 
102 and substantially in the same plane as component 102. 
In an exemplary embodiment of the invention, heat removal 
device 108 is con?gured to (1) fasten to meZZanine card 106 
of electronics module 100, (2) fasten to a meZZanine card 
site 107, or (3) occupy the physical space envelope of the 
meZZanine card. In a preferred embodiment meZZanine card 
site 107 is a CMC site, in Which a CMC module is designed 
to occupy as de?ned by IEEE standard P1386. 

[0018] In the embodiment shoWn in FIG. 2, heat removal 
device 108 is receives heat (Q) 118 from component 102 via 
heat conductor 112. A?rst portion 115 of heat conductor 112 
is coupled to component 102 While a second portion 117 of 
heat conductor 112 is coupled to heat removal device 108. 
First portion 115 of heat conductor 112 comprises any 
surface area of heat conductor 112 proximate to the actual 
?rst end 114 of heat conductor 112. Second portion 117 of 
heat conductor 112 comprises any surface area of heat 
conductor 112 proximate to the actual second end 116 of 
heat conductor 112. The actual amount of ?rst portion 115 
and second portion 117 that must be coupled to or connected 
to component 102 and heat removal device 108, respec 
tively, depends on the amount of heat (Q) 118 to be removed 
and can be readily determined by one of ordinary skill in the 
art. In the exemplary embodiment depicted in FIG. 2, heat 
conductor has an approximately square cross-section and is 
connected to component only along one side of heat con 
ductor 112. Any cross-section, shape, siZe and dimension of 
heat conductor 112 is Within the scope of the invention. The 
heat conductor 112 depicted in FIG. 2 is only an example 
and not meant to be limiting of the invention. Heat conduc 
tor 112 may comprise any means, material, apparatus, 
device, and the like, that conducts heat (Q) 118. An exem 
plary heat conductor 112 may be made of aluminum, copper, 
or other conventional heat conducting material. In another 
embodiment, heat conductor 112 can be a heat pipe, for 
example, a holloW structure With liquid, such as Water, 
?oWing through the structure in order to transfer heat (Q) 
118. 

[0019] Heat removal device 108 is depicted in FIG. 2 as 
a heat sink, Which is not meant to be limiting of the 
invention. For example, heat removal device 108 may be 
any means, material, apparatus, device, and the like that is 
capable of receiving heat from component 102. In an exem 
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plary embodiment of the invention, heat removal device 108 
may be a standard heat sink made of a heat conducting 
material, for example, copper, aluminum, and the like. In 
another embodiment, heat removal device 108 may be one 
or more fans, a heat chimney, and the like. In still another 
embodiment, heat removal device 108 may be a thermo 
electric cooler (TEC), Which may include one or more 
solid-state heat pumps that utiliZe the Peltier effect. During 
operation, DC current ?oWs through the TEC causing heat to 
be transferred from one side of the TEC to the other, creating 
a cold and hot side. 

[0020] FIG. 3 is an isometric of an electronics module 100 
according to another embodiment of the invention. As 
shoWn in FIG. 3, a second heat removal device 120 is 
coupled to component 102 (not shoWn). In the present 
embodiment, second heat removal device 120 can be the 
same or a different type of heat removal device as discussed 
above. Aportion of heat 118 can be removed by second heat 
removal device 120, With the remainder of heat 118 being 
received by heat removal device 108 via heat conductor 112. 
In another embodiment, second heat removal device 120 can 
act as heat conductor 112 With heat 118 being conducted by 
second heat removal device 120 to heat removal device 108. 

[0021] FIG. 4 is an isometric of an electronics module 100 
according to a further embodiment of the invention. As 
shoWn in FIG. 4, a heat rejection device 122 may optionally 
be coupled to heat removal device 108. In this embodiment, 
heat from component 102 is received by heat removal device 
108 With a portion of heat (Q) 126 dissipated by heat 
rejection device 122. In another embodiment, all of heat 118 
or a portion of heat is rejected by heat rejection device 122 
after passing through heat removal device 108. In the present 
embodiment, heat rejection device 122 may be one or more 
fans, a heat sink, heat pipe, heat chimney, pieZoelectric 
cooler, and the like. Heat rejection device 122 is shoWn 
coupled to heat removal device 108, and such assembly is 
mounted on meZZanine card 106, fastened in a meZZanine 
card site 107 or con?gured to occupy the physical space 
envelope of meZZanine card 106. 

[0022] FIG. 5 is a How chart 500 of an embodiment of the 
invention. In step 502, heat removal device 108 is con?g 
ured to fasten to meZZanine card 106 on electronics module 
100, fasten to meZZanine card site 107 or is con?gured to 
occupy to the physical space envelope of meZZanine card 
106. In a preferred embodiment, heat removal device 108 is 
con?gured to fasten to a CMC site or occupy CMC physical 
space envelope, and in a particularly preferred embodiment, 
heat removal device is con?gured to fasten to a PMC module 
site on electronics module 100. 

[0023] In step 504, component 102 generates heat. In step 
506, heat 118 is conveyed from component 102 to heat 
removal device 108. In one embodiment, heat 118 is con 
veyed via heat conductor 112. In step 508, heat 118 is 
deposited to heat removal device 108 mounted to electronics 
module 100. In an embodiment, heat 118 is received by heat 
removal device 108. In step 510, an optional heat rejection 
device 122 removes heat from heat removal device 108. In 
one embodiment, heat rejection device 122 removes a por 
tion of heat 126. In another embodiment, heat rejection 
device 122 removes all of heat 118. The method of the 
invention is repeated per the return arroW in FIG. 5. 

[0024] The apparatus and method of the invention have 
the advantage of alloWing additional heat removal means 
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Within the con?nes of an electronics enclosure that is 
directed speci?cally at one or more components. The inven 
tion also has the advantage of being con?gured to fasten 
Within an eXisting meZZanine card physical space envelope. 
Yet another advantage of the invention is the ability to 
reduce the main cooling system in an electronics enclosure 
thereby increasing efficiency and reducing overall cooling 
costs. 

[0025] While We have shoWn and described speci?c 
embodiments of the present invention, further modi?cations 
and improvements Will occur to those skilled in the art. It is 
therefore, to be understood that appended claims are 
intended to cover all such modi?cations and changes as fall 
Within the true spirit and scope of the invention. 

1. In an electronics module, an apparatus for removing 
heat from a component located on a surface of said elec 
tronics module, comprising: 

a heat removal device mounted to the electronics module, 
Wherein the component is located a radial distance from 
the heat removal device; and 

a heat conductor having a ?rst portion coupled to the 
component and having a second portion coupled to the 
heat removal device. 

2. The apparatus of claim 1, Wherein the heat removal 
device is con?gured to fasten to a meZZanine card site on the 
electronics module. 

3. The apparatus of claim 1, Wherein the heat removal 
device is con?gured to fasten to a meZZanine card on the 
electronics module. 

4. The apparatus of claim 1, Wherein the heat removal 
device is con?gured to occupy a physical space envelope of 
a meZZanine card. 

5. The apparatus of claim 1, Wherein the heat removal 
device is con?gured to fasten to a CMC card site on the 
electronics module. 

6. The apparatus of claim 1, Wherein the heat removal 
device is con?gured to fasten to a PMC module site on the 
electronics module. 

7. The apparatus of claim 1, Wherein the heat removal 
device receives heat from the component. 

8. The apparatus of claim 1, further comprising a heat 
rejection device coupled to the heat removal device. 

9. A electronic device, comprising: 

an electronics module having a component located on a 
surface of said electronics module; 

a heat removal device mounted to the electronics module, 
Wherein the component is located a radial distance from 
the heat removal device; and 

a heat conductor having a ?rst end coupled to the com 
ponent and having a second end coupled to the heat 
removal device. 
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10. The electronic device of claim 9, Wherein the heat 
removal device is con?gured to fasten to a meZZanine card 
site on the electronics module. 

11. The electronic device of claim 9, Wherein the heat 
removal device is con?gured to fasten to a meZZanine card 
on the electronics module. 

12. The electronic device of claim 9, Wherein the heat 
removal device is con?gured to occupy a physical space 
envelope of a meZZanine card. 

13. The electronic device of claim 9, Wherein the heat 
removal device is con?gured to fasten to a CMC card site on 
the electronics module. 

14. The electronic device of claim 9, Wherein the heat 
removal device is con?gured to fasten to a PMC module site 
on the electronics module. 

15. The electronic device of claim 9, Wherein the heat 
removal device receives heat from the component. 

16. The electronic device of claim 9, further comprising 
a heat rejection device coupled to the heat removal device. 

17. In an electronics module, a method for removing heat 
from a component located on a surface of said electronics 
module, comprising: 

the component generating heat; 

conveying the heat from the component by Way of a heat 
conductor; and 

depositing the heat to a heat removal device mounted to 
the electronics module. 

18. The method of claim 17, further comprising con?g 
uring the heat removal device to fasten to a meZZanine card 
site on the electronics module. 

19. The method of claim 17, further comprising con?g 
uring the heat removal device to fasten to a meZZanine card 
on the electronics module. 

20. The method of claim 17, further comprising con?g 
uring the heat removal device to occupy a physical space 
envelope of a meZZanine card. 

21. The method of claim 17, further comprising con?g 
uring the heat removal device to fasten to a CMC card site 
on the electronics module. 

22. The method of claim 17, further comprising con?g 
uring the heat removal device to fasten to a PMC module site 
on the electronics module. 

23. The method of claim 17, Wherein depositing the heat 
comprises the heat removal device receiving heat from the 
component. 

24. The method of claim 17, further comprising removing 
heat from the heat removal device utiliZing a heat rejection 
device. 


