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(57) ABSTRACT 
A circuit card module to be received in a card chassis 
includes a host card assembly and a mezzanine card assem 
bly carried in spaced relation by the host card assembly. The 
host card assembly includes a host card heat sink having an 
end to connect to the card chassis to conduct heat thereto, 
and a host circuit card mounted on the host card heat sink. 
The meZZanine card assembly includes a meZZanine card 
heat sink, and a meZZanine circuit card mounted on the 
meZZanine card heat sink. The meZZanine card heat sink has 
an end to connect to the card chassis to conduct heat thereto 
in parallel With heat conducted from the host card heat sink 
to the card chassis. The meZZanine card heat sink may 
comprise a body adjacent the meZZanine circuit card, and a 
?exible strap extending outWardly therefrom to connect to 
the card chassis. 
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CIRCUIT CARD MODULE INCLUDING 
MEZZANINE CARD HEAT SINK AND RELATED 

METHODS 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of elec 
tronic circuits, and, more particularly, to circuit cards. 

BACKGROUND OF THE INVENTION 

[0002] The electronic components of computers and other 
modern electronic devices are frequently mounted on a 
printed Wiring board (PWB). The PWB and electronic 
components mounted thereon de?ne a circuit card that can 
be inserted into a chassis and electronically coupled to a 
backplane of the electronic device. One circuit card may 
serve as a host card to another circuit card electrically and 
physically connected thereto. The circuit card connected to 
the host circuit card is typically carried in piggyback fashion 
above and parallel to the host circuit card and is conven 
tionally referred to as a meZZanine circuit card. 

[0003] Commercial off-the-shelf meZZanine circuit cards 
are increasingly used for a variety of functions. Aperipheral 
component interconnect (PCI) meZZanine card, for example, 
provides an ef?cient netWork interface alloWing multiple 
computers and/or other electronic devices to electronically 
communicate and exchange data With one another. A par 
ticular example of such a meZZanine card is a ?ber channel 
(FC) netWork interface card (NIC) that is mounted to a host 
card that can be used, for example, in the avionics ?eld. 

[0004] As With electronic devices generally, operation of 
a circuit card can generate heat that, if not adequately 
controlled through some cooling mechanism, may cause 
damage to the electronic components carried on the circuit 
cards. One approach has been to use convection cooling 
techniques and devices. With convection cooling, the circuit 
cards may be mounted to a chassis in a Way that permits 
cooling air to How over the circuit cards. 

[0005] For proper convection cooling, an adequate How of 
cooling air should be generated. This may be done, for 
example, using a fan encased in the electronic device. The 
circuit cards, moreover, should be arranged so that a suf? 
cient amount of the circuit card’s surface area is exposed to 
the cooling air, and so that the cooling air ?oWs relatively 
freely Within the electronic device. Such arrangements may 
be incompatible, hoWever, With some uses of circuit cards 
Where electronic devices typically need to be quite small in 
siZe. Accordingly, there may not be space in such devices for 
a fan or to arrange the circuit cards so that air ?oWs freely 
over them. 

[0006] Accordingly, there is increasing demand for meZ 
Zanine and other circuit cards that can be conduction cooled. 
This increased demand is evinced, for example, by the 
Conduction Cooled PCI MeZZanine Card (CCPMC) Draft 
Standard VITA 20-200x (Draft 1.16) released in July of 2001 
by the VITA Standards OrganiZation. There is also a need to 
make conduction cooling more effective so that circuit cards 
can be used in environments subject to extreme temperature 
ranges, such as for military applications and in avionics. 

[0007] US. Pat. No. 6,212,075 to Habing et al. discloses 
a kit for adapting circuit cards to increase their cooling 
ef?ciency While alloWing them to remain compliant With 
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IEEE 1101.2 speci?cations. The kit includes an extended 
Width Wedgelock that connects a frame to the cold Wall of a 
card chassis. The frame, in turn, connects to a base card and 
a meZZanine card carried thereon. Heat is transferred via the 
frame from the cards and from a component-mounted ther 
mal heat sink to the cold Wall. The Wedgelock has an 
extended Width so as to increase the surface area contact 
betWeen the frame and the cold Wall. 

[0008] With conventional conduction cooling techniques 
and devices for host and meZZanine circuit cards, heat is 
conducted from both the host circuit card and the meZZanine 
circuit card carried thereon to a single heat sink. Thus heat 
is conducted additively from both circuit cards to the single 
heat sink, Which, in turn, may connect to the cold Wall of the 
chassis to conduct the combined heat in serial fashion to the 
cold Wall. 

[0009] Attempts to provide better cooling of circuit card 
devices have not been Wholly satisfactory. For example, 
thermoelectric cooling may require a relatively large amount 
of poWer, While another technique—that of conducting heat 
via heatpipes—does do not appear suited for robust envi 
ronments such as those associated With military avionics. 
Moreover, standards such as the Conduction Cooled PCI 
MeZZanine Card (CCPMC) Draft Standard may be difficult 
to conform to using such conventional approaches. 

BRIEF SUMMARY OF THE FIGURES 

[0010] FIG. 1 is a perspective vieW of a circuit card 
module and chassis portion according to the present inven 
tion. 

[0011] FIG. 2 is another perspective vieW of the circuit 
card module in FIG. 1. 

[0012] FIG. 3 is a greatly enlarged side elevation vieW of 
the circuit card module and chassis in FIG. 1. 

[0013] FIG. 4 is a greatly enlarged side elevation vieW of 
another embodiment of the circuit card module and chassis 
in FIG. 1. 

[0014] FIG. 5 is a greatly enlarged side elevation vieW of 
yet another embodiment of the circuit card module and 
chassis in FIG. 1. 

SUMMARY OF THE INVENTION 

[0015] In vieW of the foregoing background, it is therefore 
an object of the present invention to provide a more ef? 
ciently cooled circuit card module. 

[0016] This and other objects, features, and advantages in 
accordance With the present invention are provided by a 
circuit card module that includes both a host card assembly 
and a meZZanine card assembly carried thereon, both the 
assemblies having respective heat sinks that may conduct 
heat in parallel to a card chassis. The parallel heat conduc 
tion contrasts sharply With conventional cooling techniques 
and devices in Which heat is transferred to a common heat 
sink and then conducted to the card chassis. Instead, the heat 
paths from the respective assemblies in accordance With the 
invention are decoupled so that the conduction of each of the 
respective heat sinks is more thermally ef?cient. The 
enhanced thermal ef?ciency is achieved easily and Without 
having to reduce the number or poWer of heat dissipating 
electrical components that may be carried on the respective 
card assemblies. 
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[0017] The host card assembly of the circuit card module 
may include a host card heat sink, Which has an end that 
connects to the card chassis to conduct heat thereto. The host 
card assembly also may include a host circuit card mounted 
on the host card heat sink. 

[0018] The meZZanine card assembly may be carried on 
the host card assembly in a spaced relation therefrom. The 
meZZanine card assembly may include a meZZanine card 
heat sink, Which has an end that connects to the card chassis 
to conduct heat thereto in parallel With heat conducted from 
the host card heat sink to the card chassis. The meZZanine 
card assembly also may include a meZZanine circuit card 
connected to the meZZanine card heat sink. 

[0019] The meZZanine card heat sink may comprise a body 
adjacent the meZZanine circuit card, and a ?exible strap 
extending outWardly from the body and connecting to the 
card chassis. The body and ?exible strap may be integrally 
formed as a monolithic unit. The body, moreover, can be 
formed or reinforced to provide added rigidity to the meZ 
Zanine card assembly for use in harsh dynamic environ 
ments. The meZZanine card heat sink may comprise a 
material having a relatively high thermal conductivity, such 
as copper or aluminum. An end of the meZZanine card heat 
sink may connect to an end of the host card heat sink at the 
card chassis. The ?exibility of the strap aids in installation. 

[0020] The host card assembly may comprise a card 
retainer for connecting to the card chassis. The card retainer 
may overlie the ends of the meZZanine card heat sink and the 
host card heat sink Where they connect at the card chassis. 
Alternately, the card retainer may overlie the end of the 
meZZanine card heat sink and an end of a heat sink of a host 
card assembly different than the one on Which the meZZanine 
card assembly is mounted, the card retainer overlying the 
respective ends Where they connect at the card chassis. 

[0021] In other embodiments, the ends of the host card 
heat sink and meZZanine card heat sink may connect to the 
card chassis in a spaced relation from one another. The host 
card assembly and the meZZanine card assembly, accord 
ingly, may each comprise a card retainer for connecting to 
the card chassis. 

[0022] The host card heat sink and meZZanine card heat 
sink also may each include respective mating electrical 
connector portions. The meZZanine card assembly further 
may include a plurality of support posts that extend out 
Wardly to engage the host card assembly. 

[0023] The host circuit card may have a host substrate on 
Which a plurality of electronic components may be carried, 
and the meZZanine circuit card may have a meZZanine 
substrate on Which a plurality of electronic components may 
be carried. The plurality of electronic components may be 
carried on the meZZanine substrate so that they face the 
electronic components of said host circuit card. 

[0024] The meZZanine circuit card may comprise a periph 
eral component interface (PCI) card. Additionally, the meZ 
Zanine card assembly may be con?gured to conform to at 
least one of the IEEE Standard for a Common MeZZanine 
Card (CMC) Family and the Conduction Cooled PCI MeZ 
Zanine Card (CCPMC) Draft Standard, VITA 20-200x. 

[0025] An additional aspect of the invention relates to a 
method for conduction cooling of a meZZanine circuit card 
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assembly. The method may include mounting the meZZanine 
circuit card assembly to a host circuit card assembly in 
spaced relation therefrom, Wherein the meZZanine card 
assembly includes a meZZanine card heat sink and a meZ 
Zanine circuit card connected to the meZZanine card heat 
sink, and Wherein the meZZanine card heat sink, in turn, 
includes a body adjacent a strap extending outWardly from 
the body. The method also may include connecting the strap 
of the meZZanine card heat sink to a card chassis receiving 
the host circuit card assembly. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] The present invention Will noW be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein. Rather, these embodiments 
are provided so that this disclosure Will be thorough and 
complete, and Will fully convey the scope of the invention 
to those skilled in the art. Like numbers refer to like 
elements throughout, and prime and multiple prime notation 
are used to indicate similar elements in alternate embodi 
ments. 

[0027] Referring initially to FIGS. 1 and 2, a circuit card 
module 20 according to the present invention is described. 
The circuit card module 20 illustratively includes a host card 
assembly 22 and a meZZanine card assembly 24, the meZ 
Zanine card assembly being carried by the host card assem 
bly in a spaced relation therefrom. The circuit card module 
20 is received in a circuit card chassis 26 that illustratively 
includes a plurality of slots 28, at least one of Which may 
receive the circuit card module 20 as shoWn. 

[0028] The host card assembly 22 illustratively includes a 
host card heat sink 30, Which has an end that connects to the 
card chassis 26 to conduct heat thereto. The host card 
assembly 22 also illustratively includes a host circuit card 32 
mounted on the host card heat sink 30. The host circuit card 
32 illustratively comprises a host substrate 31 that carries a 
plurality of electronic components 33. The host circuit card 
32 is illustratively mounted on the host card heat sink 30. 

[0029] The meZZanine card assembly 24 illustratively 
includes a meZZanine card heat sink 34 that has an end that 
connects to the card chassis 26 to conduct heat thereto. The 
heat is conducted by the meZZanine card heat sink 34 in 
parallel With heat conducted from the host card heat sink 30 
to the card chassis. The meZZanine card assembly 24 also 
illustratively includes a meZZanine circuit card 36 connected 
to the meZZanine card heat sink 34. The meZZanine circuit 
card 36 illustratively includes a meZZanine substrate 29 on 
Which a plurality of electronic components 35 is carried. 
Support posts 21 illustratively extend outWardly from the 
meZZanine card assembly 24 to engage the host card assem 
bly 22 With the meZZanine card assembly in a spaced relation 
thereto. 

[0030] The host card assembly 22 and the meZZanine card 
assembly 24 illustratively include respective mating electri 
cal connector portions 37, 39. The electrical connector 
portions 37, 39 serve to electrically link the electrical 
components 33, 35 carried respectively by the host substrate 
31 and meZZanine substrate 29. Additionally, an electrical 
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connector 41 illustratively connects to the host circuit card 
32 to electrically connect the circuit card module 20 to a 
backplane (not shoWn) of a computer or electronic device as 
Will also be readily understood by those skilled in the art. 

[0031] As Will be readily understood by those skilled in 
the art, the meZZanine card heat sink 34 conducts heat 
generated by the electrical components 35 carried on the 
meZZanine substrate 29. Because the meZZanine card heat 
sink 34 conducts the heat to the card chassis 26 rather than 
directly to the host card heat sink 30, the heat is conducted 
in parallel rather than being added to the host card heat sink 
30, Which conducts heat generated by the electrical compo 
nents 33 carried by the host substrate 31. Parallel conduction 
lessens the amount of heat that must be conducted by the 
host card heat sink 30 and accordingly enhances the thermal 
conduction of both the host card heat sink 30 and the 
meZZanine card heat sink 34. 

[0032] Referring additionally noW to FIG. 3, the meZZa 
nine card heat sink 34 illustratively comprises a body 38 
adjacent the meZZanine circuit card 36, and a strap 40 that 
extends outWardly from the body to connect to the card 
chassis 26. The body 38 and the strap 40 may be integrally 
formed as a monolithic unit. One skilled in the art Will 
readily appreciate, hoWever, that the body 38 and the strap 
40 may alternately comprise discrete, non-integrally formed 
elements that are in thermal communication With one 
another. 

[0033] The strap 40 is illustratively ?exible. One skilled in 
the art Will appreciate from the ensuing description, hoW 
ever, that a relatively rigid strap may be adequate in some 
arrangements for conducting heat from the meZZanine cir 
cuit card 36 to the card chassis 26 in parallel With heat 
connected thereto by the host card heat sink 30. Flexibility 
of the strap 40, though, provides a number of distinct 
advantages. For example, the connection of the strip 40 to 
the card chassis 26 is more easily made if the strap 40 is 
?exible. Flexibility can also accommodate tolerance buildup 
through the meZZanine and host circuit card assemblies 24, 
22 as Will be readily understood by those skilled in the art. 

[0034] To e?iciently conduct heat, the meZZanine card 
heat sink 34 may comprise a material that has a high thermal 
conductivity as Will be readily understood by those skilled in 
the art. For example, the meZZanine card heat sink 34 may 
comprise copper. Accordingly, as illustrated, the body 38 
and strap 40 comprise a thin strip of 30 mil copper thermal 
?ex that extends outWardly from the meZZanine circuit card 
36. As Will be readily understood by those skilled in the art, 
other thermally conductive materials of different thickness 
may alternately be used in accordance With the particular 
application and environment. 

[0035] Further by Way of illustration, a ?rst 15 mil ther 
mally conductive adhesive layer 42 connects the body 38 of 
the meZZanine card heat sink 34 to a surface of the meZZa 
nine circuit card opposite the surface on Which electrical 
components may be carried, and a second 15 mil thermally 
conductive adhesive layer 44 illustratively connects a rigid 
layer 46 (e. g., aluminum) to the body 38 of the heat sink. The 
illustrated construction provides particular advantages in, 
for example, a robust environment such as ones associated 
With military avionics, but, again, as Will be readily appre 
ciated by those skilled in the art, layers of different thickness 
may alternately be used. Those skilled in the art Will further 
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appreciate that the meZZanine heat sink 34 and the meZZa 
nine circuit card 36 may be thermally connected using other 
techniques and/or devices as Well. 

[0036] Similarly, While the rigid layer 46 provides added 
structural integrity, the rigid layer 46 need not be included 
depending on the particular application and use environ 
ment. Moreover, although the meZZanine card heat sink 34 
is illustratively mounted above the meZZanine circuit card 
36, it Will be readily appreciated by those skilled in the art 
that alternately the meZZanine card heat sink 34 may instead 
be laminated Within the meZZanine circuit card. This can be 
accomplished, for example, With a meZZanine circuit card 36 
that comprises a standard Wiring board and by using rigid 
?ex construction techniques knoWn to those skilled in the 
art. 

[0037] The strap 40 and the host card heat sink 30 illus 
tratively connect together at a point Where they also connect 
to the card chassis 26, Within a slot 28 of the card chassis. 
As illustrated, a card retainer 48 overlies the ends of the 
meZZanine card heat sink 34 and the host card heat sink 30. 
The card retainer 48 as further illustrated is expandable, so 
that that it can be expanded vertically by a desired amount 
AL Within the slot 28 of the card chassis 26. The card 
retainer 48 accordingly serves to more securely connect the 
meZZanine card heat sink 34 and the host card heat sink 30 
to the card chassis 26. The card retainer 48 also conducts 
heat ?oW (indicated by the direction of the ?oW arroWs in 
FIG. 3) from the meZZanine card heat sink 34 to the card 
chassis 26, Which further enhances the thermal e?iciency of 
the circuit card module 20. 

[0038] In an alternate embodiment of the circuit card 
module 20‘ illustrated in FIG. 4, the strap 40‘ of the 
meZZanine card heat sink 34‘ connects to the card chassis 26‘ 
in a spaced relation from the host card heat sink 30‘. The 
meZZanine card heat sink 34‘ and the host card heat sink 30‘ 
accordingly connect to the card chassis 26‘ in respective 
slots 28A‘, 28B‘ of the card chassis. 

[0039] Respective card retainers 48A‘, 48B‘ illustratively 
overlie respective ends of each of the meZZanine card heat 
sink 34‘ and the host card heat sink 30‘. Illustratively, the 
respective card retainers 48A‘, 48B‘ adjustably expand ver 
tically by a desired amounts AD, AD‘ to force the respective 
ends more tightly against the card chassis 26‘. Again, this 
improves the thermal connection of the host card and 
meZZanine card heat sinks 30‘, 34‘ to the card chassis 26‘, 
thereby further enhancing their thermal conduction. 

[0040] In another embodiment illustrated in FIG. 5, the 
strap 40“ of the meZZanine card heat sink 34“ connects to the 
card chassis 26“ in a spaced relation from the host card heat 
sink 30A“ of the host card assembly 22“ on Which the 
meZZanine card assembly 24“ is mounted. As shoWn, an end 
of the strap 40“ connects to the end of a host card heat sink 
30B“ of a second host card assembly 22B“, the ends 
connecting to the card chassis 26“ in a slot 28B“ of the card 
chassis. 

[0041] Aside from the cooling e?iciency provided by 
conducting heat via the meZZanine card heat sink 34 in 
parallel With heat conducted from the host card heat sink 30 
to the card chassis 26, the circuit card module 20 provides 
other advantages. Among these is the fact that the parallel 
heat conduction can be achieved Without having to reduce 
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the number or power of heat dissipating electrical compo 
nents that may be carried upon the substrates of either the 
host circuit card 32 or the meZZanine circuit card 36. Yet a 
further advantage is that, because the meZZanine card heat 
sink 34 may comprise a ?exible strap 40 for connecting to 
the card chassis 26, the circuit card module 20 may be more 
easily connected along With the host card assembly 22 at the 
card chassis 26. 

[0042] Another distinct advantage is that the circuit card 
module 20, 20‘, 20“ may be made to conform to various 
standards as Well as made for custom applications in differ 
ent environments. For example, the meZZanine card assem 
bly 24, 24‘, 24“ may be made to mount to different types of 
host cards, including those conforming to the IEEE-1101 
family of standards. The meZZanine card assembly 24, 24‘, 
24“ also may be made to mount to non-standard host cards 
that include a meZZanine card interface conforming to the 
Common MeZZanine Card (CMC) IEEE 1386 standards and 
extensions such as the 1386.1 and P1386.2 extensions. 
Likewise, the meZZanine card assembly 24, 24‘, 24“ may be 
made to mount to non-standard host cards that include a 
meZZanine card interface conforming to the Conduction 
Cooled PCI MeZZanine Card (CCPMC) VITA 20-200X 
standard. Accordingly, the meZZanine circuit card 24, 24‘, 
24“ may comprise, for example, a peripheral component 
interface (PCI) that conforms to at least one these standards. 

[0043] More generally, the meZZanine card assembly 24 
may be made to ?t other host applications. Accordingly, the 
meZZanine card assembly 24 may advantageously have 
different siZes. Likewise, the meZZanine card heat sink 34 
connected to the meZZanine circuit card 36 may have 
different constructions. For example, the meZZanine card 
heat sink 34 may comprise more than one ?exible strap. 
Each of the ?exible straps, moreover, may extend outWardly 
in a different direction. The meZZanine heat sink 34, more 
over, may mount differently to a thermal interface (e.g., card 
chassis 26 or cold rail). For example, the meZZanine heat 
sink 34 may be bolted to the thermal interface. Alternately 
the meZZanine heat sink 34 may be bonded to the thermal 
interface. 

[0044] An additional aspect of the present invention 
relates to a method for conduction cooling of a meZZanine 
circuit card assembly 24. The method includes mounting the 
meZZanine circuit card assembly 24 to a host circuit card 
assembly 22 in spaced relation therefrom, the meZZanine 
card assembly comprising a meZZanine card heat sink 34 and 
a meZZanine circuit card 36 connected to the meZZanine card 
heat sink, and the meZZanine card heat sink comprising a 
body 38 adjacent the meZZanine circuit card and a strap 40 
extending outWardly from the body. The method also 
includes connecting the strap 40 of the meZZanine card heat 
sink 34 to a card chassis 26 that receives the host circuit card 
assembly 22, Which includes a host card heat sink 30. 

[0045] The method illustratively further includes connect 
ing the end of the host card heat sink 30 to the card chassis 
26 together With the end of the strap 40 of the meZZanine 
card heat sink 34. Alternately, the method entails connecting 
the end of the host card heat sink 30‘ to the card chassis 26‘ 
in spaced relation from the end of the strap 40‘ of the 
meZZanine card heat sink 34‘. 

[0046] Many modi?cations and other embodiments of the 
invention Will come to the mind of one skilled in the art 
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having the bene?t of the teachings presented in the forego 
ing descriptions and the associated draWings. Therefore, it is 
to be understood that the invention is not to be limited to the 
speci?c embodiments disclosed, and that other modi?ca 
tions and embodiments are intended to be included Within 
the scope of the appended claims. 

That Which is claimed is: 
1. A circuit card module to be received in a card chassis, 

the circuit card module comprising: 

a host card assembly comprising 

a host card heat sink having an end to connect to the 
card chassis to conduct heat thereto, and 

a host circuit card mounted on said host card heat sink; 
and 

a meZZanine card assembly carried by said host card 
assembly in spaced relation therefrom and comprising 

a meZZanine card heat sink having an end to connect to 
the card chassis to conduct heat thereto and in 
parallel With heat conducted from said host card heat 
sink to the card chassis, and 

a meZZanine circuit card connected to said meZZanine 
card heat sink. 

2. Acircuit card module according to claim 1 Wherein said 
meZZanine card heat sink comprises a body adjacent said 
meZZanine circuit card, and a ?exible strap extending out 
Wardly from said body to connect to the card chassis. 

3. Acircuit card module according to claim 2 Wherein said 
body and said ?exible strap are integrally formed as a 
monolithic unit. 

4. Acircuit card module according to claim 1 Wherein said 
meZZanine card heat sink comprises copper. 

5. Acircuit card module according to claim 1 Wherein the 
ends of said host card heat sink and meZZanine card heat sink 
are to be connected together at the card chassis. 

6. Acircuit card module according to claim 1 Wherein said 
host card assembly further comprises a card retainer for 
connecting to the card chassis. 

7. Acircuit card module according to claim 6 Wherein said 
card retainer overlies the ends of said meZZanine card heat 
sink and said host card heat sink. 

8. Acircuit card module according to claim 1 Wherein the 
ends of said host card heat sink and meZZanine card heat sink 
are to be connected in spaced relation at the card chassis. 

9. Acircuit card module according to claim 1 Wherein said 
host card assembly and said meZZanine card assembly each 
comprises respective mating electrical connector portions. 

10. A circuit card module according to claim 1 Wherein 
said meZZanine card assembly further comprises a plurality 
of support posts extending outWardly to engage said host 
card assembly. 

11. A circuit card module according to claim 1 Wherein 
said host circuit card comprises a host substrate and a 
plurality of electronic components carried thereby; and 
Wherein said meZZanine circuit card comprises a meZZanine 
substrate and a plurality of electronic components carried 
thereby and facing the electronic components of said host 
circuit card. 

12. A circuit card module according to claim 1 Wherein 
said meZZanine circuit card comprises a peripheral compo 
nent interface (PCI) card. 
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13. A circuit card module according to claim 1 wherein 
said mezzanine card assembly is con?gured to conform to at 
least one of the IEEE Standard for a Common MeZZanine 
Card (CMC) Family and the Conduction Cooled PCI MeZ 
Zanine Card (CCPMC) Draft Standard, VITA 20-200x stan 
dards. 

14. Acircuit card module to be received in a card chassis, 
the circuit card module comprising: 

a host card assembly comprising 

a host card heat sink having an end to connect to the 
card chassis to conduct heat thereto, and 

a host circuit card mounted on said host card heat sink; 
and 

a meZZanine card assembly carried by said host card 
assembly in spaced relation therefrom and comprising 

a meZZanine card heat sink having an end to connect to 
the card chassis to conduct heat thereto and in 
parallel With heat conducted from said host card heat 
sink to the card chassis, and 

a meZZanine circuit card connected to said meZZanine 
card heat sink, 

said meZZanine card heat sink comprising a body 
adjacent said meZZanine circuit card, and a ?exible 
strap extending outWardly from said body to connect 
to the card chassis; 

the ends of said host card heat sink and meZZanine card 
heat sink to be connected together at the card chassis. 

15. A circuit card module according to claim 14 Wherein 
said body and said ?exible strap are integrally formed as a 
monolithic unit. 

16. A circuit card module according to claim 14 Wherein 
said meZZanine card heat sink comprises copper. 

17. A circuit card module according to claim 14 Wherein 
said host card assembly further comprises a card retainer for 
connecting to the card chassis; and Wherein said card 
retainer overlies the ends of said meZZanine card heat sink 
and said host card heat sink. 

18. A circuit card module according to claim 14 Wherein 
said host card assembly and said meZZanine card assembly 
each comprises respective mating electrical connector por 
tions. 

19. A circuit card module according to claim 14 Wherein 
said meZZanine card assembly further comprises a plurality 
of support posts extending outWardly to engage said host 
card assembly. 

20. A circuit card module according to claim 14 Wherein 
said host circuit card comprises a host substrate and a 
plurality of electronic components carried thereby; and 
Wherein said meZZanine circuit card comprises a meZZanine 
substrate and a plurality of electronic components carried 
thereby and facing the electronic components of said host 
circuit card. 

21. A circuit card module according to claim 14 Wherein 
said meZZanine circuit card comprises a peripheral compo 
nent interface (PCI) card. 

22. A circuit card module according to claim 14 Wherein 
said meZZanine card assembly is con?gured to conform to at 
least one the IEEE Standard for a Common MeZZanine Card 
(CMC) Family and the Conduction Cooled PCI MeZZanine 
Card (CCPMC) Draft Standard, VITA 20-200x standards. 
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23. A circuit card module to be received in a card chassis, 
the circuit card module comprising: 

a host card assembly comprising a host circuit card; and 

a meZZanine card assembly carried by said host card 
assembly in spaced relation therefrom and comprising 

a meZZanine card heat sink, and 

a meZZanine circuit card connected to said meZZanine 
card heat sink, 

said meZZanine card heat sink comprising a body 
adjacent said meZZanine circuit card, and a ?exible 
strap extending outWardly from said body and hav 
ing an end to connect to the card chassis to conduct 
heat thereto. 

24. A circuit card module according to claim 23 Wherein 
said body and said ?exible strap are integrally formed as a 
monolithic unit. 

25. A circuit card module according to claim 23 Wherein 
said meZZanine card heat sink comprises copper. 

26. A circuit card module according to claim 23 Wherein 
said host card assembly and said meZZanine card assembly 
each comprises respective mating electrical connector por 
tions. 

27. A circuit card module according to claim 23 Wherein 
said meZZanine card assembly further comprises a plurality 
of support posts extending outWardly to engage said host 
card assembly. 

28. A circuit card module according to claim 23 Wherein 
said host circuit card comprises a host substrate and a 
plurality of electronic components carried thereby; and 
Wherein said meZZanine circuit card comprises a meZZanine 
substrate and a plurality of electronic components carried 
thereby and facing the electronic components of said host 
circuit card. 

29. A circuit card module according to claim 23 Wherein 
said meZZanine circuit card comprises a peripheral compo 
nent interface (PCI) card. 

30. A circuit card module according to claim 23 Wherein 
said meZZanine card assembly is con?gured to conform to at 
least one of the IEEE Standard for a Common MeZZanine 
Card (CMC) Family and the Conduction Cooled PCI MeZ 
Zanine Card (CCPMC) Draft Standard, VITA 20-200x stan 
dards. 

31. A meZZanine card assembly to be carried by a host 
card assembly in spaced relation therefrom and to conduct 
heat to a card chassis receiving the host card assembly, the 
meZZanine card assembly comprising: 

a meZZanine card heat sink; and 

a meZZanine circuit card connected to said meZZanine 
card heat sink; 

said meZZanine card heat sink comprising a body adjacent 
said meZZanine circuit card, and a ?exible strap extend 
ing outWardly from said body and having an end to 
connect to the card chassis to conduct heat thereto. 

32. A meZZanine card assembly according to claim 31 
Wherein said body and said ?exible strap are integrally 
formed as a monolithic unit. 

33. A meZZanine card assembly according to claim 31 
Wherein said meZZanine card heat sink comprises copper. 
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34. A mezzanine card assembly according to claim 31 
further comprising an electrical connector portion carried by 
said meZZanine circuit card for mating With the host circuit 
card assembly. 

35. A meZZanine card assembly according to claim 31 
further comprising a plurality of support posts eXtending 
outWardly from said meZZanine circuit card to engage the 
host card assembly. 

36. A meZZanine card assembly according to claim 31 
Wherein said meZZanine circuit card comprises a peripheral 
component interface (PCI) card. 

37. A meZZanine card assembly according to claim 31 
Wherein said meZZanine card is con?gured to conform to at 
least one of the IEEE Standard for a Common MeZZanine 
Card (CMC) Family and the Conduction Cooled PCI MeZ 
Zanine Card (CCPMC) Draft Standard, VITA 20-200X stan 
dards. 

38. A method for conduction cooling of a meZZanine 
circuit card assembly comprising: 

mounting the meZZanine circuit card assembly to a host 
circuit card assembly in spaced relation therefrom, the 
meZZanine card assembly comprising a meZZanine card 
heat sink and a meZZanine circuit card connected to the 
meZZanine card heat sink, the meZZanine card heat sink 
comprising a body adjacent the meZZanine circuit card, 
and a strap eXtending outWardly from the body; and 

connecting the strap of the meZZanine card heat sink to a 
card chassis receiving the host circuit card assembly. 
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39. A method according to claim 38 Wherein the strap is 
?exible. 

40. Amethod according to claim 38 Wherein the body and 
the ?exible strap are integrally formed as a monolithic unit. 

41. Amethod according to claim 38 Wherein the host card 
assembly comprises a host card heat sink having an end, and 
a host circuit card mounted on the host card heat sink; and 
further comprising connecting the end of the host card heat 
sink to the card chassis together With the end of the strap of 
the meZZanine card heat sink. 

42. Amethod according to claim 38 Wherein the host card 
assembly comprises a host card heat sink having an end, and 
a host circuit card mounted on the host card heat sink; and 
further comprising connecting the end of the host card heat 
sink to the card chassis in spaced relation from the end of the 
strap of the meZZanine card heat sink. 

43. A method according to claim 38 Wherein the meZZa 
nine circuit card comprises a peripheral component interface 
(PCI) card. 

44. A method according to claim 38 Wherein the meZZa 
nine card assembly is con?gured to conform to at least one 
of the IEEE Standard for a Common MeZZanine Card 
(CMC) Family and the Conduction Cooled PCI MeZZanine 
Card (CCPMC) Draft Standard, VITA 20-200X standards. 


