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SYSTEM TO IMPROVE AN IN-LINE 
MEMORY MODULE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional application claiming pri 
ority under 35 U.S.C. S 121 to U.S. patent application Ser. 
No. 13/452,848 filed Apr. 21, 2012, which claims priority to 
U.S. patent application Ser. No. 12/566,591 filed Sep. 24, 
2009, now U.S. Pat. No. 8.248,805 issued Aug. 21, 2012, the 
entire text of which is specifically incorporated by reference 
herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The invention relates to the field of computer systems, 

and, more particularly, to systems to improve an in-line 
memory module. 

Description of Background 
Generally, an in-line memory module is a printed circuit 

board that may carry random access memory (“RAM), 
application-specific integrated circuits (ASIC), surface 
mount components (“SMC), electrical contacts, and/or the 
like. The in-line memory module usually plugs into another 
printed circuit board carrying additional electronic compo 
nentS. 
A heat spreader is a component that may efficiently 

transfer heat from one area to another area. The heat 
spreader usually has high thermal conductivity. 

SUMMARY OF THE INVENTION 

According to one embodiment of the invention, a system 
to improve an in-line memory module may include an 
edging carried by the in-line memory module to stiffen, 
Support, protect, and/or aid in handling the in-line memory 
module. The system may also include a guide rib carried by 
the edging to facilitate positioning of the in-line memory 
module during installation. 
The edging may include a low profile design to reduce air 

flow impedance. The edging may also include flares that 
control the in-line memory modules installation. The edg 
ing may further include a mounting feature to join the edging 
to the in-line memory module. 

The edging may include a mounting guidance element to 
align the edging during joining to the in-line memory 
module. The edging may also include a retention feature 
which secures the in-line memory module after its installa 
tion. The in-line memory module may include a random 
access memory, application-specific integrated circuit, Sur 
face mount components, and/or heat sink. 

In one embodiment, the system includes a heat spreader 
to aid in cooling a plurality of heat sources carried by the 
in-line memory module. The system may further include a 
compliant member to regulate the heat spreader's position 
ing relative to the plurality of heat sources. 
The heat spreader may be shaped to contact the plurality 

of heat sources and to avoid a plurality of non-heat Sources. 
The heat spreader may also include fins, and relief sections 
without fins that mate with the compliant member. The relief 
sections without fins may position the compliant member 
during installation. The relief sections without fins may 
facilitate tighter pitch between the in-line memory module 
and another in-line memory module. 
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2 
The system may also include a fastener to connect the 

compliant member and the heat spreader. The fastener may 
control the compliant members ability to regulate position 
ing. The fastener may engage a mating Surface on the 
compliant member. The biasing member may provide Sub 
stantially continuous mechanical loading across the heat 
spreader. 
The heat spreader may include a plurality of heat spread 

ers, and the compliant member may include a plurality of 
compliant members. One of the plurality of compliant 
members may regulate one of the plurality of heat spreaders 
on one side of the in-line memory module, and another one 
of the plurality of compliant members may regulate another 
one of the plurality of heat spreaders on the other side of the 
in-line memory module. The system may also include a 
fastener to secure both compliant members and both heat 
spreaders. 

In one embodiment, the system may include an edging 
carried by the in-line memory module to stiffen, Support, 
protect, and/or aid in handling the in-line memory module. 
The system may also include guide ribs carried by the 
edging to facilitate positioning of the in-line memory mod 
ule during installation. The system may further include a 
heat spreader to aid in cooling a plurality of heat sources 
carried by the in-line memory module. The system may 
additionally include a compliant member to regulate the heat 
spreader's positioning relative to the plurality of heat 
SOUCS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view diagram of a system to 
improve an in-line memory module in accordance with the 
invention. 

FIG. 2 is a side view diagram of another embodiment of 
a system to improve an in-line memory module in accor 
dance with the invention. 

FIG. 3 is a top view illustrating the retainer in accordance 
with the invention. 

FIG. 4 is a side view diagram of a stack embodiment of 
a system to improve an in-line memory module in accor 
dance with the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The invention will now be described more fully herein 
after with reference to the accompanying drawings, in which 
preferred embodiments of the invention are shown. Like 
numbers refer to like elements throughout, like numbers 
with letter suffixes are used to identify similar parts in a 
single embodiment, letter Suffix lower case n indicates any 
unused letter, and prime notations are used to indicate 
similar elements in alternative embodiments. 
With reference now to FIGS. 1 and 2, a system 10 to 

improve an in-line memory module 12 is initially described. 
According to one embodiment of the invention, the system 
10 includes an edging 14 carried by the in-line memory 
module 12 to stiffen, Support, protect, and/or aid in handling 
the in-line memory module. For example, the edging 14 
stiffens across the major and/or minor axis of the in-line 
memory module 12. For instance, the edging 14 reduces 
buckling of the in-line memory module 12 during mating to 
its card edge connector, e.g. during integration to its next 
higher-level of assembly. 

In another embodiment, the edging 14 comprises portions 
15a-15n that are adjacent the major and/or minor axis of the 
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in-line memory module 12. In one embodiment, the portions 
15a-15n are adjacent three sides of the in-line memory 
module 12 thereby providing protection to much of the outer 
perimeter of the in-line memory module. In addition, Such 
aids in handling of the in-line memory module 12 by 
providing the robust Surfaces of the edging 14 for installa 
tion contact rather than the Surfaces of the in-line memory 
module 12. In another embodiment, the edging 14 provides 
Support during system-level fragility/mobility exposure. 

In one embodiment, the system 10 includes a guide rib 16 
carried by the edging 14 to interact with a card-edge 
connector System (not shown) to facilitate positioning of the 
in-line memory module 12 during installation. In another 
embodiment, the edging 14 includes a low profile design to 
reduce air flow impedance. 

In one embodiment, the edging 14 includes flares 18 that 
control the in-line memory modules installation. For 
instance, the flares 18 are sized and/or shaped to mate with 
a system-level comb assembly (not shown) for ease of 
integration to the next higher-level assembly (not shown). 

In one embodiment, the edging 14 includes a mounting 
feature 20a-20n to join the edging to the in-line memory 
module 12. For example, the mounting feature 20a-20n 
comprises holes through which a fastener passes, and 
together the hole/fastener are used to join the edging 14 to 
the in-line memory module 12. In another embodiment, a 
retention bar 19a–19n is used in conjunction with a respec 
tive mounting feature 20a-20n to join the edging 14 to the 
in-line memory module 12. 

In one embodiment, the edging 14 includes a mounting 
guidance element 22a-22n to align the edging during joining 
to the in-line memory module 12. For instance, the mounting 
guidance element 22a-22n comprises locator dowels which 
align the edging 14 with the in-line memory module 12. 

With additional reference to FIG. 3, in another embodi 
ment, the edging 14 includes a retainer 24 that secures the 
in-line memory module 12 after its installation. For 
example, the retainer 24 comprises a latching mechanism 
that engages the in-line memory module 12 in a locking 
manner. In one embodiment, the in-line memory module 12 
includes a random access memory, application-specific inte 
grated circuit, Surface mount components, and/or heat sink 
17. 

In another embodiment, the system 10 includes a heat 
spreader 26a-26n to aid in cooling a plurality of heat sources 
28a-28n carried by the in-line memory module 12. For 
instance, the plurality of heat Sources 28a-28in comprises 
random access memory, application-specific integrated cir 
cuits, Surface mount components, and/or the like. 

In one embodiment, the system 10 includes a compliant 
member 30a-30n to regulate a respective heat spreaders 
26a-26 n positioning relative to the plurality of heat sources 
28a-28n. For example, the compliant member 30a-30n 
comprises a spring washer. In another embodiment, the 
compliant member 30a-30n is substantially round and/or has 
sections removed to produce a series of arms in spaced 
relations. 

In one embodiment, each heat spreader 26a-26n is shaped 
to contact a portion of the plurality of heat sources 28a-28n 
and to avoid a plurality of non-heat sources 27, e.g. other 
components carried by the in-line memory module 12. In 
another embodiment, the heat spreader 26a-26n includes 
fins 25, e.g. cooling fins. In one embodiment, the system 10 
optimizes fin 25 count to balance surface area to air-flow 
resistance versus heat spreader 26a-26 in structural deflec 
tion. In another embodiment, the heat spreader 26a-26n 
includes respective relief sections without fins 32a-32n that 
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4 
mate with a respective compliant member 30a-30n. In one 
embodiment, the heat spreader 26a-26n comprises a repeat 
ing design configuration, e.g. the same shape is used two 
times or more, on the in-line memory module 12. 

With additional reference to FIG. 4, in one embodiment, 
the relief sections without fins 32a-32n position a respective 
compliant member 30a-30n during installation. In another 
embodiment, the relief sections without fins 32a-32n facili 
tate tighter pitch between the in-line memory module 12 and 
another in-line memory module 34. In one embodiment, the 
relief sections without fins 32a-32n limits each respective 
compliant member 30a-30n during the assembly of the 
system 10. 

In one embodiment, the system 10 includes a fastener 
36a-36n to connect a respective compliant member 30a-30n 
and a respective heat spreader 26a-26 n. For example, the 
fastener 36a-36n comprises a screw and/or the like. In 
another embodiment, the fastener 36a-36n controls a respec 
tive compliant members 30a-30m ability to regulate posi 
tioning, e.g. by setting the load delivered by the compliant 
member. 

In one embodiment, the fastener 36a-36n engages a 
respective mating surface 38a–38m, e.g. a threaded nut, fixed 
on a respective compliant member 30a-30n. In another 
embodiment, each mating surface 38a–38n is a standalone 
threaded nut. In one embodiment, the biasing member 
30a-30n provides substantially continuous mechanical load 
ing across a respective heat spreader 26a-26m. 

In one embodiment, one of the plurality of compliant 
members 30a-30n regulates one of the plurality of heat 
spreaders 26a-26n on one side of the in-line memory module 
12, and another one of the plurality of compliant members 
regulates another one of the plurality of heat spreaders on the 
other side of the in-line memory module. In one embodi 
ment, the system 10 includes a single fastener 36a-36n to 
secure both compliant members 30a-30n and both heat 
spreaders 26a-26m in the preceding embodiment. 

In one embodiment, the system 10 includes an edging 14 
carried by the in-line memory module 12 to stiffen, support, 
protect, and/or aid in handling the in-line memory module. 
The system 10 also includes a guide rib 16 carried by the 
edging 14 to facilitate positioning of the in-line memory 
module 12 during installation. The system 10 further include 
a heat spreader 26a-26n to aid in cooling a plurality of heat 
sources 28a-28n carried by the in-line memory module 12. 
The system 10 additionally includes a compliant member 
30a-30n to regulate a respective heat spreader's 26a-26n 
positioning relative to a respective plurality of heat sources 
28a-28n. 

In view of the foregoing, the system 10 provides a 
mechanical and/or thermal package for the in-line memory 
module 12, for example. In one embodiment, the system 10 
provides a low-profile solution to reduce impedance to 
air-flow around the in-line memory module 12. In another 
embodiment, the system 10 provides the ability to establish 
an “interleaved' design to flatten the in-line memory module 
12 to reduce adverse card bowing effects relative to its 
mating connector. 

In one embodiment, the system 10 applies sufficient load 
in a Substantially uniform manner across the heat spreader 
26a-26n to ensure adequate thermal interface material 
(“TIM) coverage and thickness resides across substantially 
all plurality of heat source 28a-28n sites. In another embodi 
ment, the system 10 substantially fills TIM gaps, both large 
and Small, without unique or customized hardware for each 
of the plurality of heat sources 28a-28n. In one embodiment, 
the system 10 provides Substantially continuous mechanical 
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loading with varying TIM properties, e.g. pre- and post 
reflow of phase change materials. In one embodiment, the 
TIM comprises thermal grease, silicone gels, curable mate 
rials, and/or the like. 

In another embodiment, the system 10 is completed by 
adding the edging 14 and the heat spreaders 26a-26m with 
applied TIM. In one embodiment, when applying a phase 
change TIM, final assembly is completed when the in-line 
memory module 12 is heated, thereby allowing the material 
to reflow. Subsequent to this action, the compliant members 
30a–30m provide a substantially continuous load on the heat 
spreaders 26a-26m during follow-on thermal excursions. 

In one embodiment, the system 10 limits buckling of the 
in-line memory module 12 during system-level mating to its 
card-edge connector, thereby minimizing potential damag 
ing strains/stresses to the in-line memory module's 12 
RAMs, ASIC(s), and other surface mount components, e.g. 
resistors, capacitors, power regulators, and/or the like. In 
another embodiment, the system 10 provides a means to 
guide and integrate the in-line memory module 12 to the 
System-level package. In one embodiment, the system 10 
provides a reliable thermal solution that spans across a 
plurality of RAM sites while addressing in-plane variations 
associated with overall RAM soldered height co-planarity, 
in-line memory module 12 card flatness, and/or RAM heat 
spreader 26 flatness and deflection. 
The terminology used herein is for the purpose of describ 

ing particular embodiments only and is not intended to be 
limiting of the invention. As used herein, the singular forms 
“a”, “an” and "the" are intended to include the plural forms 
as well, unless the context clearly indicates otherwise. It will 
be further understood that the terms “comprises” and/or 
“comprising,” when used in this specification, specify the 
presence of stated features, integers, steps, operations, ele 
ments, and/or components, but do not preclude the presence 
or addition of one or more other features, integers, steps, 
operations, elements, components, and/or groups thereof. 

The corresponding structures, materials, acts, and equiva 
lents of all means or step plus function elements in the 
claims below are intended to include any structure, material, 
or act for performing the function in combination with other 
claimed elements as specifically claimed. The description of 
the present invention has been presented for purposes of 
illustration and description, but is not intended to be exhaus 
tive or limited to the invention in the form disclosed. Many 
modifications and variations will be apparent to those of 
ordinary skill in the art without departing from the scope and 
spirit of the invention. The embodiment was chosen and 
described in order to best explain the principles of the 
invention and the practical application, and to enable others 
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of ordinary skill in the art to understand the invention for 
Various embodiments with various modifications as are 
suited to the particular use contemplated. 
While the preferred embodiment to the invention has been 

described, it will be understood that those skilled in the art, 
both now and in the future, may make various improvements 
and enhancements which fall within the scope of the claims 
which follow. These claims should be construed to maintain 
the proper protection for the invention first described. 
What is claimed is: 
1. A system comprising: 
an in-line memory module including a printed circuit 

board and a plurality of heat sources, the printed circuit 
board including a plurality of through holes; 

an edging carried by the in-line memory module along 
three edges of the in-line memory module, the edging 
including mounting features at opposing sides of the 
edging, the mounting features positioned to join the 
edging to the in-line memory module at the through 
holes, the edging configured to at least one of stiffen, 
Support, protect, and aid in handling the in-line memory 
module; 

retention bars secured to the in-line memory module at the 
through holes; 

locator dowels aligning the edging and the retention bars 
with the in-line memory module at the through holes 
Such that the retention bars are secured to a back 
Surface of the in-line memory module and the edging is 
secured to a front surface of in-line memory module 
opposite the back surface; and 

a guide rib carried by said edging to facilitate positioning 
of the in-line memory module during installation. 

2. The system of claim 1 wherein said edging comprises 
a low profile design to reduce air flow impedance. 

3. The system of claim 1 wherein said edging comprises 
flares that control the in-line memory modules installation. 

4. The system of claim 1 wherein said edging comprises 
a mounting feature to join said edging to the in-line memory 
module. 

5. The system of claim 1 wherein said edging comprises 
a mounting guidance element to align said edging during 
joining to the in-line memory module. 

6. The system of claim 1 wherein said edging comprises 
a retainer that secures the in-line memory module after its 
installation. 

7. The system of claim 1 wherein the in-line memory 
module comprises at least one of random access memory, 
application-specific integrated circuit, surface mount com 
ponents, and heat sink. 
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