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(57) ABSTRACT 

A stacked printed circuit board memory module in Which a 
plurality of daughter circuit boards can be stacked onto a 

primary circuit board. The primary board and each of the 
plurality of daughter boards have electronic memory ICs 
mounted on the respective surfaces. The primary board and 
each of the daughter boards have mounted connectors so that 

the boards can be electronically and mechanically intercon 
nected With another board. 
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STACKED PRINTED CIRCUIT BOARD MEMORY 
MODULE AND METHOD OF AUGMENTING 

MEMORY THEREIN 

RELATED APPLICATIONS 

[0001] This application is a continuation of prior US. 
patent application Ser. No. 09/231,613, entitled “STACKED 
PRINTED CIRCUIT BOARD MEMORY MODULE” 
Which Was ?led on Jan. 14, 1999, and issued as US. Pat. No. 
6,324,071 on Nov. 27, 2001. 

FIELD OF THE INVENTION 

[0002] The invention relates to high density memory sys 
tems for high-speed computer and netWork systems, and 
more particularly to an improved high density memory 
module. 

DESCRIPTION OF THE RELATED ART 

[0003] With the introduction of netWork servers and Work 
stations that can utiliZe memory in the gigabyte range and 
can operate at speeds of 100 MhZ or higher, fast and high 
density memory modules are needed to reach these memory 
capacities and speeds. Present day computer systems typi 
cally include hundreds of discrete components mounted on 
printed circuit boards (PCBs) interconnected With Wiring on 
the board. The PCBs may also include sockets and connec 
tors for receiving additional components, component mod 
ules and multichip modules, and connectors to other PCBs. 

[0004] Computer memory often consists of one or more 
memory modules Which plug into connectors on main 
printed circuit boards in computers (motherboards). The 
PCB memory module connector sockets are interconnected 
by a common set of address, data and control lines. Gener 
ally, there are several memory module connectors and When 
the memory requirements increase, additional modules may 
be added onto the motherboards. HoWever, as computer 
system speeds and memory requirements have continued to 
increase and more integrated devices are incorporated onto 
PCBs, traditional memory packaging schemes have become 
inadequate. A constant goal in designing integrated circuit 
(IC) modules is to pack more integrated circuitry into the 
same or less space. This may be accomplished by physically 
scaling doWn the electrical components, such as decreasing 
transistor siZe at the substrate level, thereby increasing 
transistor density on semiconductor chips. Another possibil 
ity has been to increase the number of integrated circuits on 
the PCB. With present PCB technology, ICs may be 
mounted on both surfaces (front and back) of the PCB using 
surface mount techniques. HoWever, the PCBs generally 
cannot be increased in length or height due to space limi 
tations imposed by available areas on motherboards and 
Within computer housings thereby limiting the amount of 
PCB real estate available for additional memory ICs. 

[0005] As the density requirements of modules increase, 
solutions are needed to meet these requirements. There are 
currently three solutions to meet the requirements. First, the 
individual PCB can be made larger to accommodate more 
memory chips, this includes folding the PCB in half using a 
?ex circuit. HoWever, increasing the number of chips on 
individual boards consequently increases the length of the 
traces betWeen chips and other PCBs. The increase in the 
trace length has cause a deviation from standards Which 
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require certain lengths to be maintained in order to prevent 
skeW among clock, address, and data signals. Other trans 
mission line problems occur When these high speed signals 
are transmitted over traces that are too long. Such problems 
include re?ections, cross-talk, and electromagnetic induc 
tion. Therefore, placement of memory ICs on PCBs is 
critical to design considerations When trying to increase 
memory capacity and density. 

[0006] The second solution to increase memory density is 
to decrease semiconductor die siZe to ?t more memory in the 
same semiconductor package. HoWever, decreasing die siZe 
While increasing memory density leads to greater costs. The 
industry norm is a 64 Megabit die. There have been 
increases to a 128 Megabit and 256 Megabit die but With a 
corresponding increase in cost of approximately ?ve to siX 
times. 

[0007] The third solution to increasing memory density is 
to stack semiconductor die in the same package. While this 
solution increases the memory density, heat dissipation 
becomes a problem. Each of the individual ICs become hot 
and the heat cannot be properly dissipated from the PCB. 
The increased heat causes the performance of the memory 
module to decrease and often fail. As a result, the memory 
modules cannot be run at full performance. Often clock 
speeds and data transfers have to be decreased to reduce heat 
generated by the modules. Moreover, heat generation prob 
lems limit the number of memory modules that can be 
populated on a PCB, degenerating performance. Therefore, 
the number of memory ICs that can be placed on any given 
PCB memory module is limited due to heat dissipation and 
other considerations. 

SUMMARY OF THE INVENTION 

[0008] In an implementation of the invention, a memory 
module is provided that can stand alone as a primary board 
for insertion into a motherboard of a computer. The primary 
board has capability to receive additional daughter printed 
circuit boards on either surface. These additional daughter 
printed circuit boards provide additional memory to the 
computer Without taking up an additional memory module 
socket. Additional daughter boards may be inserted to the 
daughter boards already connected to the primary board, 
Without taking up any additional slots on the motherboard. 
The connectors betWeen the primary board and each addi 
tional daughter board provide the electronic coupling nec 
essary for the motherboard to send and receive data and 
address information. These connectors are placed so as to 
shorten the overall trace length of the memory module. Open 
air channels at the upper end of each of the primary and 
daughter boards aid in heat dissipation thereby increasing 
overall performance of the module. 

[0009] Other features and advantages Will be readily 
apparent from the folloWing detailed description, the accom 
panying draWings and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 
[0011] 
[0012] 
[0013] 

FIG. 1A is a front vieW of a primary circuit board. 

FIG. 1B is a rear vieW of a primary circuit board. 

FIG. 1C is a front vieW of a daughter circuit board. 

FIG. 1D is a rear vieW of a daughter circuit board. 
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[0014] FIG. 2 is a perspective vieW of the stacked printed 
circuit board memory module showing the primary board 
(center) and tWo daughter boards (front and back). 

[0015] FIG. 3A is a side vieW of a primary circuit board 
and three daughter circuit boards before insertion. 

[0016] FIG. 3B is a side vieW of tWo stacked printed 
circuit board memory modules having a primary board and 
tWo daughter boards, each module inserted into a mother 
board. 

[0017] FIG. 4A is a front vieW of a primary circuit board 
shoWing a female connector. 

[0018] FIG. 4B is a rear vieW of a primary circuit board 
having no connector. 

[0019] FIG. 4C is a front vieW of a daughter circuit board 
having a male connector. 

[0020] FIG. 4D is a rear vieW of a daughter circuit board 
having no connector. 

[0021] FIG. 4E is a side vieW of a stacked printed circuit 
board memory module including a primary board and a 
daughter board. 

[0022] FIG. 5A is a bottom vieW of a stacked printed 
circuit board memory module including a primary circuit 
board and three daughter circuit boards. 

[0023] FIG. 5B is a bottom vieW of a stacked printed 
circuit board memory module including a primary circuit 
board and a daughter circuit board. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0024] Referring to FIG. 1A, there is shoWn a front vieW 
of a primary circuit board 10 With the ?rst surface 1a facing 
forWard. Electronic components 2a are mounted on the ?rst 
surface 1a. Only four individual electronic components 2a 
are shoWn in the ?gure for the purpose of clarity. Additional 
components may be added in other implementations of the 
invention. In an implementation of the invention electronic 
components 2a may be Synchronous Dynamic Random 
Access Memory (SDRAM) ICs. Vias 6 are present on the 
surface 1a of the primary circuit board 10 in order to provide 
access to couple the electronic components 2a on the ?rst 
surface of the primary board 1a to the other side of the 
board. Only one via 6 is shoWn in the ?gure. Via conductors 
7 provide the electric coupling to components on the other 
side of the board. Only via conductor 7 is shoWn in the 
?gure. Primary connectors 3a are also mounted on ?rst 
surface 1a. In an implementation of the invention, female 
type primary connectors may be mounted on the ?rst surface 
1a. Only a feW conductive leads are shoWn for the purpose 
of clarity. Connectors 3a are adapted to receive connectors 
on a daughter circuit board. Conductive leads 4 de?ne 
control connectors of a control connector Which run along a 
connecting edge 8 of the primary board in order to electri 
cally couple With a motherboard. Conductive leads carry the 
signals from the control and address lines of a control 
motherboard. Connecting edge 8 is designed to be received 
by a motherboard for mechanical support. Conductive paths 
5a are mounted on the surface 1a in order to couple the 
electronic components 2a With the primary connectors 3a 
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and With the conductive leads 4. Only a couple of conductive 
paths 5a are shoWn in the ?gure. 

[0025] Referring noW to FIG. 1B, there is shoWn a rear 
vieW of primary circuit board 10. Additional electronic 
components 2b are mounted on the surface 1b. Via 6 gives 
access to the front surface 1a and electronic components 2a 
of the primary board 10. Via conductor 7 couples electronic 
components 2a, 2b. Primary connectors 3b are adapted to 
receive daughter connectors from a daughter circuit board. 
Conductive paths 5b couple electronic components 2b With 
primary connectors 3b and conductive leads 4. 

[0026] Referring noW to FIG. 1C, there is shoWn a front 
vieW of a daughter circuit board 11. Electronic components 
13a are mounted on the surface 12a. Via 16 alloWs electric 
coupling access to the other side of the daughter circuit 
board 11. Via conductor 17 alloWs electric coupling to 
electronic components on the other side of the daughter 
board 11. Daughter connectors 14a are mounted on the 
surface 12a. In an implementation of the invention, daughter 
connectors 14a may be male-type connectors. The make 
type connectors 14a are adapted to mechanically and elec 
trically couple With primary connectors 3a. Connectors 14a 
may also mechanically and electrically couple With primary 
connectors 3b. Conductive paths 15a electrically couple 
daughter connectors 14a With electronic components 13a. 

[0027] Referring noW to FIG. 1D, there is a rear vieW of 
daughter circuit board 11. Electronic components 13b are 
mounted on the surface 12b. Via 16 alloWs electrical access 
to the ?rst surface 12a of the daughter circuit board 11. Via 
conductor 17 alloWs electric coupling betWeen electronic 
components 13b and electronic components 13a. Daughter 
connectors 14b are mounted to the surface 12b. In an 
implementation of the invention, daughter connectors 14b 
are female-type connectors. Daughter connectors 14b are 
adapted to receive additional daughter connectors on addi 
tion daughter circuit boards. Conductive paths 15b electri 
cally couple electronic components 13b and daughter con 
nectors 14b. 

[0028] Although male/female-type connectors have been 
shoWn in the ?gures, other types of connectors to intercon 
nect the primary board 10 and daughter board 11 Would be 
suitable. For eXample, Zero Insertion Force (ZIF) connectors 
Would be suitable to interconnect the primary board 10 and 
the daughter board 11. 

[0029] Referring noW to FIG. 2, there is shoWn a perspec 
tive vieW of a primary circuit board 10, daughter circuit 
board 11, and daughter circuit board 20. Daughter circuit 
board 20 has corresponding elements as daughter board 11. 
In an implementation of the invention, the connectors 3a 
shoWn as female-type connectors on primary board 10 
receive the daughter connectors 14a on daughter board 20. 
In an implementation, the daughter connectors 14a on 
daughter board 20 are male-type connectors so as to couple 
With female-type primary connectors 3a. In the same imple 
mentation, male-type connectors 14a on daughter board 11 
may be coupled With female-type connectors 3b on primary 
board 10. 

[0030] Referring noW to FIG. 3A, there is shoWn a side 
vieW of primary board 10, daughter board 11, daughter 
board 38 and daughter board 30. In an implementation, the 
female-type connector 3a on primary board 10 may be 
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mechanically and electrically coupled With male-type con 
nector 14a on daughter board 38. The female primary 
connector 3b may be mechanically and electrically coupled 
With male-type connector 14a on daughter board 11. 
Female-type connector 14b on daughter board 38 may be 
coupled With male-type connector 14a on daughter board 
39. 

[0031] Referring noW to FIG. 3B, there is shoWn a side 
vieW of tWo stacked printed circuit board memory modules 
33a, 34a mounted on a motherboard 30. Module 33a is 
mounted on motherboard 30 by motherboard connector 31. 
Module 34a is mounted on motherboard 30 by motherboard 
connector 32. Module 33a includes a primary board 33c 
coupled With tWo daughter boards 33b and 33d. Module 34a 
includes a primary board 34c coupled With tWo daughter 
boards 34b and 34d. Female-type connector 14b on daughter 
board 33b may receive an additional male-type connector 
from an additional daughter circuit board. Female-type 
connector 14b on daughter board 34d may receive an 
additional male-type connector from an additional daughter 
circuit board. Upper air channels 35 run along the board 
betWeen electronic components 13a, 13b betWeen daughter 
circuit boards 33b, 33d, 34b, 34a', as Well as betWeen 
electronic components 2a, 2b on primary circuit board 33c, 
34c and electronic components 14a, 14b on daughter boards 
33b, 33d, 34b, 34d. Upper air channels 35 alloW for better 
heat dissipation from the memory modules 33a, 34a thereby 
increasing overall performance. 

[0032] The interconnection of the primary connectors 3a, 
3b and the daughter connectors 14a, 14b, as Well as the 
interconnection betWeen daughter connectors 14a, 14b 
alloWs the daughter circuit boards 33b, 33a', 34b, 34a', and 
primary boards 33c, 34c to be electrically and mechanically 
coupled in a substantially spaced and parallel relation. The 
orientation of the daughter boards 33b, 33d, 34b, 34a' and 
primary boards 33c, 34c is such that all daughter connectors 
14a, 14b and all primary connectors 31, 3b are aligned in a 
straight line that runs perpendicular to daughter boards 33b, 
33a', 34b, 34a' and primary boards 33c, 34c. 

[0033] The linear interconnection betWeen daughter con 
nectors 14a, 14b and primary connectors 3a, 3b at a loWer 
end of the modules 33a, 34a, close to motherboard connec 
tors 31 and 32 alloW a decrease in the conductive path (trace 
length) that address, control and data signals must travel 
from motherboard 30 to modules 33a, 34a. This decrease in 
the trace length decreases skeW among clock, control and 
data signals, as Well as other transmission line problems 
such as re?ections, cross-talk, and electromagnetic induc 
tion. 

[0034] In an implementation of the invention, primary 
board 33c may be connected to motherboard connector 31 
and primary board 34c may be connected to motherboard 
connector 32 as standalone memory modules. In other 
implementations, daughter circuit boards 33b, 33d, 34b, 34a' 
may be stacked on primary boards 33c, 34c. In further 
implementations, additional daughter circuit boards (not 
shoWn) may be stacked onto daughter boards 33b, 34a' 
through daughter connectors 14a, 14b. 

[0035] Referring noW to FIG. 4A, there is shoWn a front 
vieW of an implementation of a primary circuit board 40. 
Electronic components 42a are mounted on surface 41a. 
Primary connectors 43 are mounted to the surface 41a. In an 
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implementation of the invention, only surface 41a of the 
primary circuit board has primary connectors 43. Conduc 
tive leads 44a run along connecting edge 44b at an edge of 
primary circuit board 40. Conductive paths 440 electrically 
couple electronic components 42a, primary connectors 43 
and conductive leads 44a. Vias 400 provide electrical access 
to the other side of primary circuit board 40. Via conductors 
410 provide electrical coupling to electronic components on 
the other side of primary circuit board 40. 

[0036] Referring noW to FIG. 4B, there is shoWn a rear 
vieW of primary circuit board 40. Electronic components 
42b are mounted to the surface 41b. Vias 400 provide 
electrical access to the front side of the primary circuit board 
40. Via conductors provide electrical coupling betWeen 
electronic components 42a and 42b. In an implementation of 
the invention, the rear surface 41b has no primary conduc 
tors mounted on it. 

[0037] Referring noW to FIG. 4C, there is shoWn a front 
vieW of a daughter circuit board 45. Electronic components 
47a are mounted on surface 46a. Vias 420 provide electrical 
access to the other side of the daughter circuit board. Via 
conductor 430 provides electrical coupling to electronic 
components on the other side of the daughter circuit board 
45. Daughter connectors 48 are mounted on the surface 46a. 
In an implementation of the invention, daughter connectors 
48 are mounted only on the front surface 46a. Conductive 
paths 450 electrically couple electronic components 47a and 
daughter connectors 48. 

[0038] Referring noW to FIG. 4D, there is shoWn a rear 
vieW of daughter circuit board 45. Electronic components 
47b are mounted to the surface 46b. Via 420 alloWs elec 
trical access to the front side of the daughter board 45. In an 
implementation of the invention, no daughter connectors are 
mounted to surface 46b. 

[0039] Referring noW to FIG. 4E, there is shoWn a side 
vieW of a stacked printed circuit board memory module 49. 
In an implementation of the invention, a primary connector 
43 on a primary board is electrically and mechanically 
coupled to a daughter connector 48 on a daughter circuit 
board 45. There are no other connectors on either the 
primary or daughter circuit board. Upper air channel 460 
runs along the top of the stacked printed circuit board 
memory module 49 and provides air?oW betWeen electronic 
components 42a on the primary board 40 and the electronic 
components 47a on the daughter board 45. Improved air?oW 
in this manner improves overall performance of the module 
49. 

[0040] Referring noW to FIG. 5A, there is shoWn a bottom 
vieW of a stacked printed circuit board memory module 50 
including a primary board 10 and three daughter boards 11, 
38, 39. ShoWn are various daughter connectors 14a, 14b and 
primary connectors 3a, 3b. The bottom vieW of the stacked 
printed circuit board memory module 50 shoWs that loWer 
air channels 51 are created When the primary connectors 3a, 
3b interconnect With the daughter connectors 14a, 14b. 
LoWer air channels 51 alloW air to How to and from loWer 
air channels 51 to upper air channels 35. This air?oW alloWs 
for improved heat dissipation in the memory module thereby 
increasing overall performance. 

[0041] Referring noW to FIG. 5B, there is shoWn a bottom 
vieW of an implementation of the stacked printed circuit 
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board memory module 55. A primary board 40 and a 
daughter circuit board 45 are connected by daughter con 
nectors 48 and primary connectors 43. A loWer air channel 
52 is created When daughter connectors 48 and primary 
connectors 43 are interconnected. The loWer air channel 52 
alloWs for air?oW to and from loWer air channel 52 and 
upper air channel 460. This air?oW alloWs for improved heat 
dissipation in the memory module thereby increasing overall 
performance. 
[0042] Other implementations are Within the scope of the 
folloWing claims. 

What is claimed is: 
1. Method of augmenting memory in a stacked memory 

module, the method comprising: 

providing a primary circuit board having a ?rst and 
second surface adapted for mounting electronic com 
ponents, Wherein at least the ?rst surface of the primary 
board has at least one primary connector and at least 
one electronic component; 

providing a daughter circuit board having a ?rst and 
second surface adapted for mounting electronic com 
ponents, Wherein at least the ?rst surface of the daugh 
ter board has at least one electronic component and at 
least one daughter connector; 

removeably coupling at least one primary connector to at 
least one daughter connector so as to de?ne an electri 

cal connection and to form a con?guration such that the 
?rst surface of the primary board and the ?rst surface 
of the daughter board face each other and such that the 
primary and daughter connectors and the electronic 
components on said ?rst side of the primary and 
daughter boards de?ne at least one channel that is free 
of said connector and components and Which eXtends 
betWeen tWo edges of said primary and daughter boards 
so as to conduct heat from said electronic components 
aWay from said primary and daughter boards via said at 
least one channel; 

connecting a control connector to a port on a supporting 

structure; and 

connecting the control connector to an end of the primary 
board. 

2. The method of claim 1 further comprising: 

aligning the primary and daughter connectors With each 
other so that a conductive path is minimiZed betWeen 
said primary and daughter boards. 

3. The method of claim 2, Wherein the act of aligning 
comprises spacing the primary and daughter connectors such 
that said channel is created. 

4. The method of claim 1, Wherein the act of connecting 
further comprises connecting said primary and daughter 
boards such that the primary board and the daughter boards 
are con?gured in a spaced and substantially parallel relation. 

5. The method of claim 1, Wherein the primary and 
daughter connectors and the electronic components are 
con?gured on their respective primary and daughter boards 
such that the at least one channel de?ned thereby eXtends 
betWeen said primary and daughter boards from a ?rst edge 
of each of said primary and daughter boards and betWeen at 
least tWo adjacent connectors on said primary and daughter 
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boards and adjacent said electronic components to at least a 
second edge of said primary and daughter boards. 

6. Amethod of augmenting memory in a stacked memory 
module, the method comprising: 

providing a primary circuit board having a ?rst and 
second surface adapted for mounting electronic com 
ponents, Wherein the ?rst and second surfaces of the 
primary circuit board each have a primary connector 
located therein and the ?rst surface has at least one 
electronic component; 

providing a plurality of daughter boards, each daughter 
board having a ?rst and second surface adapted for 
mounting electronic components and at least one of the 
?rst and second surfaces of the daughter board includ 
ing at least one daughter connector; 

connecting a daughter connector of a ?rst daughter board 
to a primary connector such that the ?rst surface of the 
primary board and the ?rst surface of the ?rst daughter 
board face each other; 

connecting a daughter connector of a second daughter 
board to a daughter connector of the ?rst daughter 
board such that the second surface of the ?rst daughter 
board and the ?rst surface of the second daughter board 
face each other; 

Wherein the primary and daughter connectors and the 
electronic components are con?gured on their respec 
tive boards such that at least one channel is de?ned 
betWeen facing surfaces of adjacent boards, and such 
that said at least one channel is free of said connectors 
and components and eXtends betWeen tWo edges of said 
adjacent boards so as to conduct heat from said com 
ponents aWay from said boards via said at least one 
channel; and 

providing a control connector at an end of the primary 
board, the control connector being adapted to engage 
With a connecting port on a supporting structure. 

7. The method of claim 6, further comprising: 

connecting the control connector to a receiver that is 
connected to a mother board so that the primary board 
is connected via the control connector to said mother 
board. 

8. The method of claim 6 further comprising: 

aligning the primary and daughter connectors With each 
other so that a conductive path is minimiZed betWeen 
said primary and daughter boards. 

9. The method of claim 8, Wherein the act of aligning 
comprises spacing the primary and daughter connectors such 
that said channel is created. 

10. The method of claim 6, Wherein the act of connecting 
further comprises connecting said primary and daughter 
boards such that the primary board and each of the daughter 
boards are con?gured in a spaced and substantially parallel 
relation. 

11. The method of claim 6, Wherein the primary connec 
tors are con?gured to removeably receive and electrically 
couple With the daughter connectors. 

12. The method of claim 6, Wherein the primary and 
daughter connectors and the electronic components are 
con?gured on their respective primary and daughter boards 
such that the at least one channel de?ned thereby extends 
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between said primary and daughter boards from a ?rst edge 
of each of said primary and daughter boards and betWeen at 
least tWo adjacent connectors on said primary and daughter 
boards and adjacent said electronic components to at least a 
second edge of said primary and daughter boards. 

13. A stacked memory module comprising: 

means for providing a primary circuit board having a ?rst 
and second surface adapted for mounting electronic 
components, Wherein at least the ?rst surface of the 
primary circuit board has at least one primary connec 
tor and at least one electronic component; 

means for providing a daughter board having a ?rst and 
second surface adapted for mounting electronic com 
ponents, Wherein at least the ?rst surface of the daugh 
ter board has at least one electronic component and at 
least one daughter connector; 

means for removeably coupling at least one of the primary 
connector to at least one daughter connector so as to 
de?ne an electrical connection and to form a con?gu 
ration such that the ?rst surface of the primary board 
and the ?rst surface of the daughter board face each 
other and such that the primary and daughter connec 
tors and the electronic components on said ?rst side of 
the primary and daughter boards de?ne at least one 
channel that is free of said connector and components 
and Which eXtends betWeen tWo edges of said primary 
and daughter boards so as to conduct heat from said 
electronic components aWay from said primary and 
daughter boards via said at least one channel; 

means for connecting a control connector to a port on a 

supporting structure; and 

means for connecting the control connector to an end of 
the primary board. 

14. A stacked memory module comprising: 

means for providing a primary circuit board having a ?rst 
and second surface adapted for mounting electronic 
components, Wherein the ?rst and second surfaces of 
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the primary circuit board each have a primary connec 
tor located therein and the ?rst surface has at least one 
electronic component; 

means for providing a plurality of daughter boards, each 
daughter board having a ?rst and second surface 
adapted for mounting electronic components and at 
least one of the ?rst and second surfaces of the daughter 
board including at least one daughter connector; 

means for connecting a daughter connector of a ?rst 
daughter board to a primary connector such that the 
?rst surface of the primary board and the ?rst surface 
of the ?rst daughter board face each other; 

means for connecting a daughter connector of a second 
daughter board to a daughter connector of the ?rst 
daughter board such that the second surface of the ?rst 
daughter board and the ?rst surface of the second 
daughter board face each other; 

Wherein the primary and daughter connectors and the 
electronic components are con?gured on their respec 
tive boards such that at least one channel is de?ned 
betWeen facing surfaces of adjacent boards, and such 
that said at least one channel is free of said connectors 
and components and eXtends betWeen tWo edges of said 
adjacent boards so as to conduct heat from said com 
ponents aWay from said boards via said at least one 
channel; and 

means for providing a control connector at an end of the 
primary board, the control connector being adapted to 
engage With a connecting port on a supporting struc 
ture. 

15. A stacked memory module as de?ned in claim 14, 
further comprising: 

means for connecting the control connector to a receiver 
that is connected to a mother board so that the primary 
board is connected via the control connector to said 
mother board. 


