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(54) Title: SOCKET LOCKING ASSEMBLY

FiIG. 2B

(57) Abstract: Embodiments of the present
invention provide a socket locking assembly
for a computing device. According to one ex-
ample, the assembly includes a printed cir-
cuit board card and a socket configured to re-
ceive the card. The socket includes a first
handle and second handle positioned at op-
posite ends for locking the card within the
socket. A first adapter is positioned adjacent
to the first handle, and a second adapter is
positioned adjacent to the second handle of
the socket. Furthermore, a securing band is
formed around the pair of adapters to main-
tain the first handle and second handle of the
socket in a locked position.
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SOCKET LOCKING ASSEMBLY

BACKGROUND

[0G01] Transportation of computers and similar equipment {0 some
regions of the world may subject such devices {o exiremely rough conditions
including extensive shock and vibrations. As a result, there lies a great potential
for damage or conneclivily issues for certain infernal processing components
associated with the computer, such as a motherboard or prinied circuit board
(PCR) for example, during extended transportation routes.

100027 One such processing compoenent includes a dual in-line
memory module (DIMM). More particularly, a DIMM socket connector provides
electrical connection between the motherboard of the compuling device and a
DIMM card. However, rough transportation conditions may exert enough force
on the DIMM socket connecior (o cause the DIMM card {o dislodge, thus creating
marginal or poor elecirical contact between the DIMM card and the sockel pins of
the DIMM sockel connector. Such a sifuation may cause the computer {o fail

either immediately upon first boot or soon thereafter.

BRIEF DESCRIPTION OF THE DRAWINGS

f00603] The features and advaniages of the inventions as well as
additional features and advantages thereof will be more clearly understood
herginafler as & result of a delailed description of particular embodimenis of the
invention when taken in conjunction with the following drawings in which:

10004] FIGS. 1A and 1B are three-dimensional perspective views of
a computing device implementing the socket locking assembly according o an
example of the present invention.

[0005] FIGS. 2A and 2B are three-dimensional perspeclive views of
the printed circuit board card and the receiving socket according {o an example of
the present invention.

f0006] FIGS., 3A and 3B are front views of the socket locking

assembly according to an example of the present invention.
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[00G07] FIGS. 44 — 4k are three-dimensional views illusirating
alternalive clamping adapier shapes according to an example of the present
invention.

[0008] FIGS. 5A and 5B are three-dimensional views illustrating a

alternative clamping adapter design in accordance with an example of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0G0Y] The foliowing discussion is directed o various embodiments,
Although one or more of these embodiments may be discussed in detail, the
embodiments disclosed should not be interpreted, or otherwise used, as limiting
the scope of the disclosure, including the claims. In addition, one skilled in the art
will undersiand that the following description has broad application, and the
discussion of any embodiment is meant only 10 be exemplary of that
embodiment, and nol intended o intimale that the scope of the disclosure,
including the claims, is limited o that embodiment.

[00010] The figures herein follow a numbering convention in which
the first digit or digits correspond to the drawing figure number and the remaining
digits identify an element or component in the drawing. Similar elemenis or
componenis between different figures may be identified by the user of similar
digits. For example, 143 may reference element “43” in Figure 1, and a similar
element may be referenced as 243 in Figure 2. Elemenis shown in the various
figures herein can be added, exchanged, and/or eliminated so as to provide a
number of additional examples of the present disclosure. In addition, the
proportion and the relative scale of the slements provided in the figures are
intended to diustrate the examples of the present disclosure, and should not be
taken in a limiting sense.

f00011] One solution for the aforementioned problem relies on a
snap and hold locking mechanism for the card socket. However, such a solution
still does not provide a strong enocugh locking feature between the card and
socket as extremely rough transportation condilions may still present conneclion
issues for internal components of the computer. This problem is particularly

prevalent in developing countries such as india and China for example, where the
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fransportation infrastructure is underdeveloped and potentially hostile.  Gther
solutions may include the use of an adhesive such as tape for exampie.
However, since the fape needs {0 be wide encugh to hold the both socket locking
handies in place, it also has the potential to undesirably block necessary air flow
to the DIMM components {e.g., memory modules),

[00012] Embodimenis of the present invention provide a socket
focking assembly for a printed circuit board card and an associated receiving
socket such as a DIMM card and a DIMM sockel.  In parlicular, the present
examples described herein help {o prevent the unintentional releass of the socket
handies, thereby preventing the PCB card from moving out of its sccket due to
board flex, shock and/or vibration — condilions that may occur during extended
transportation.

[00013] Referring now in more detall to the drawings in which like
numerals identify corresponding parts throughout the views, FIGS. 1A and 1B are
a three-dimensional perspective views of a computing device implementing the
socket locking assembly according {0 an example of the present invention. As
shown in FIG. 1A, the computing device 100 includes internal processing
components housed within a main casing 102 of the device 100, In one exampis,
a ceniral prinfed circuit board, or motherboard 107 is housed within the main
casing 102 and includes a pluralily of microchips or integrated circuits 104 formed
thereon. According to one embodiment, the motherboard 107 also includes a
plurality of connecling sockets 105a — 105¢. These sockets 105a - 105¢ are
formed as siots configured 1o receive a daughter printed circuit board (PCB) card
1158 — 115¢. Furthermore, when the PCB card is inseried, each socket 105a —
105c includes contacts for providing electrical conneclivity between the
motherboard 107 and the PCB cards 115a — 115¢. Still further, a plurality of
clamping adaplers 108a — 108c¢ are positioned adjaceni to a respective PCB card
115a — 115¢, while a securing band 112a — 112¢ is formed around each PCB
card 115a — 115¢. A more detailed description of the clamping adapters and
securing band will be described in greater detall with reference o FIGS. 2A and
28.

[00014] FiG. 1B depicts a notebook computer as the compuling

device 100. Like the previcus embodiment, the notebook computer 100 includes
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a main casing 102 and internal processing componenis formed therein. As
shown here, the computing device 100 may include an opening 103 for
accommodating the socket locking assembly 119. The socking locking apparatus
includes a PCB card 115 placed within or inserted into a receiving socket 105,
Moreover, an identical pair of clamping adapters 108 are positioned in close
proximity to the PCB card 115. As in the previous example of FiG. 1A, a
securing band 112 is formed around the pair of adapters 108 so as o provide a
secure and reliabie locking mechanism for the socket locking assembly 119,

[00015] FIGS. 2A and 28 are three-dimensional perspective views of
the printed circuit board card and the receiving socket according {o an example of
the present invention. As shown in the embodiment of FiG. 24, the sockset
locking assembly 200 includes a printed circuit board card 215 having a plurality
of memory modules 222 formed thereon. According to one example, the memory
modules 222 are formed on a both surface sides of the PCB card s0 as o
represent a dual in-line memory module (BIMM) card. The PCB card 215 also
includes an electrical contact area 216 formed on & lower area thereof. The
contact area 216 of the PCB card 215 is shaped {o correspond {o the confract
area 218 of the receiving socket 205, Thus, when the card 215 is inserted into
the socket 205, electrical connection and communication is provided between the
PCB card 215 and the receiving socket 205 — and indirectly between the PCB
card 215 and the central motherboard via the PCB socket 205 as mentioned
above. The PCB card 215 further includes notches or grooves 211a and 211b
formed on a front end 240 of the PCB card 215 and a back end 242 (opposite the
front end 240} of the PCB card 215 respectively. Similarly, the receiving socket
205 includes locking handles 221a and 221b formed on a front end 244 and back
end 246 {opposite the front end 246) respectively. The socket locking assembly
200 also includes a pair of clamping adapters 208a and 208b for holding the
locking handles 221a and 221b respectively, in a refiably fixed position.

[00016] FIG. 2B depicls an assembled PCB card and recsiving
socket according to an sxample of the present invention. As shown here, the
PCB card 215 as been inserted into the receiving socket 205, In ong example,
upon insertion of the card 215 into the socket 205, the locking handles 221a and

221b are pushed inward — either manually or auiomatically — so that a profrusion
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portion of each locking handle fits within at least one notch on both sides 240 and
242 of the PCB card 215. Thereafler, clamping adapters 208a and 208b are
placed on a back end (i.e., end oppuosite protrusion portion end) of the respective
ocking handle 221a and 221b. Furthermore, a securing band 212 is formed
tightly around both clamping adaplers 208a and 208b and the PCB card 215.
According to one example, the PCB card regpresents a DIMM card, while the
receiving sockel represents a DIMM sockel for receiving the DIMM card. The
securing band may comprise of a tie wrap, a tensile band that twists for tighiening
{e.g. twist tie for securing the plastic bag around a loaf of bread), an elastic band
that stretches {e.g. rubber band) over the clamping adapters 208a and 208b and
tocking handles 221a and 221b, or a shrinkable band or other malleable material
that is shrinkable via heat or some other exchange mechanism so as o tighten
and secure {i.e. prevent lateral and verlical slippage) the clamping adaplers 208a
and 208b around the locking handies 221a and 221b.  In an alternale
embodiment, the shrinkable band or material may be ulilized without the
clamping adaplers 208a and 208b as the shrinkable band/material is configured
io conform around the locking handies 221a and 221b in a manner that prevenis
the shrinkable band/material from moving horizontally or vertically so as to
securely retain the locking handles 221a and 221b in a locked or latched position.

[00017] FIGS. 3A and 3B are fronl views of the socket locking
assembly according o an example of the present invention. As shown in the
example of the FIG. 3A, the socket locking assembly includes a PCB card 315
and a receiving socket 305. More specifically, the PCB card 315 includes
notches 311a and 311b formed on opposite ends thereof, while the receiving
socket 305 includes locking handies 321a and 321b formed on corresponding
opposite ends.  Furthermors, each locking handle 321a and 321b includes
respective protruding portions 333a and 333b, in addition o respeciive tab
portions 335za and 335b. The protruding portions 333a and 333b of each locking
handie 321a and 321b are configured to fit within the corresponding notches
311a and 311b of the PCB card 315 when the locking handles 321a and 321b
are in a locked or upright posilion as shown in FIG. 3A. Accordingly, the locking
handies 321a and 321b provide a simple locking mechanism for maintaining the

PCB card 305 within the receiving socket 305, Still further, a pair of adapiers
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308a and 308b are positioned adjacent t¢ the locking handle 321a and 321b
respectively, so as o provide additional stabilization for the locking handies.
More particularly, an inner groove area 337a and 337b of each adapter 308a and
308b is formed {o substantially correspond fo the shape and size of the tab
portions 335a and 335b of the locking handles 321a and 321b. In the present
exampie, each adapter 308a and 308b is also formed o have a longer upper
portion and shorler lower portion. Because of this formation, the adaplers 308a
and 308 — when positioned adjacent {0 the respective locking handle — are able
fo firmly engage and grip the {ab portions 335a and 335b of the locking handies
321a and 321b, respectively.

§08018] FiG. 3B depicts a fully assembly socket locking assembily
300, As shown in this example, the PCB card 315 is fully inserted with the
receiving socket 305, The locking handles 321a and 321b are in an upright and
locked positioned, and the clamping adapters 308a and 308b are positioned
adiacent fo and engaged with respective locking handles 321a and 321b.
Furthermore, a securing band 312 wraps around both clamping adaplers 308a
and 308b, and more specifically, the securing band 312 rests within outer groove
areas 33%9a and 338b (shown in FIG. 3A) of the clamping adapters 308a and
308b. As shown, the securing band 312 is formed to wrap around the entire
sockel locking assembly 300. In one example, the securing band is tie wrap strip
that is tied with a cable lie gun for establishing the appropriate locking tension,
which is the strength that holds the clamping adapters 308a and 308b in a fixed
position so as o prevent the locking handles 321a and 321b from opening during
fransportation sitresses. As a resull, the socket locking assembly of the present
invention provides a more secure and reliable locking mechanism for the PCB
card 315 and receiving socket 305,

[00019] FIGS. 48 — 4E are fhres-dimensional views illlustrating
alternative clamping adapter shapes according o an example of the present
invention. As shown in FIGS. 4A, clamping adapter 400 includes an elongated
upper portion 419 and a shorter lower portion 417, Here, the clamping adapter is
formed to have a longer width (W) in order o secure more than one DIMM card
and socket. FIG. 4B includes a clamping adapter that has a semi-closed outer

groove area 425. That is, the opening of the cuter groove area 425 transitions
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from a narrow opening to a larger opening as the ouler groove area 425 opens
from ouler surface. Such a construction helps to mainiain the securing band
within a fixed position when placed inside the outer groove area 425 of the
clamping adapter. FIG. 40 includes vel ancther example of an allernative
clamping adapter 400, As shown in this exampie, the clamping adapter 400
includes a closed ouler groove area 425, As a result of this type of formation,
there no issue of a securing band possibly sliding out of the outer groove area
425 of the clamping adapter 400, FIG. 4D is another example of an alternative
clamping adapter. In this example, the clamping adapter 400 further includes an
additional engaging strap 433 conifigured o wrap around the tab portion {i.e.
elements 335a and 335b shown in FIG. 3A) of the locking handle when the
clamping adapter is adjacent o and engaged with (i.e. locked position) the
tocking handie as described above.

100020 Furthermore, each adapler shown in FIGS. 4A —~ 4D is
configured such that the upper poriion 419 has a length (L), which is the
perpendicular extension/protrusion from the inner groove area 423 of the
clamping adapter, that is greater than the length (L) of the lower portion 417.
FIG. 4E is yet another example of an alternate configuration of the clamping
adapter 400. As shown here, the clamping adapter 400 includes retention areas
42%a and 428b that correspond with ouiside edges of the locking handle. As a
result, the retention areas 428a and 429b help {o provide additional security by
further preventing lateral movement of the clamping adapter when in a locked
position with the locking handie. Unlike the previous alternate configurations
shown in FIGS. 4A — 40, the lower portion 417 and the upper portion of the
clamping adapter shown in FIG. 4E are formed to have substantially the same
lengths (L), or perpendicular extensions from the inner groove area 423,

[00021] FIGS. 5A and 5B are three-dimensional views illustrating a
alternative clamping adapter design in accordance with an example of the
present invention.  In this example, the clamping adapter and lie wrap are
gssentially molded fogether to form a secondary adapter 506, More particularly
and as shown in FIG. 84, the secondary adapter 506 includes wrapping porlions
517a and 517b and a reclanguiar opening 514 that corresponds substantially to

the size and shape of the tab portion 535 of the locking handle. When in a
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locked position, the opening 514 is positioned to sit over the tab portion 535 of
the locking handle 521 so as o firmly engage and grip the tab portion 535 of the
tocking handle in 2 manner similar {o the adapter of the previous examples. The
wrapping portions 517a and 517b may then wrap around {(as indicated by the
dirgctional arrows) the locking handie 521 and couple with wrapping portions of
an opposite secondary adapter or may even be tied with each other. Moreover,
the opening 514 can be sized to accommodate multiple adjacent locking handles
- gither through inclusion of a single opening 514 or via a secondary adapter 506
having mulliple integrated and adjacent openings. Sl further, a plurality of
secondary adaplers 506 may be grouped fogether {0 accommodate multiple
sockets and groups of locking handies.

[00022] Examples of the present invention provide a socket locking
assembly for a computing device by utilizing two identically formed clamping
adapters and a securing band. According o one example, each adapter is
placed on opposing sides of a receiving socket, and particularly, over the locking
handles associaled with the socket. The two clamping adapters guide and
reliably hold a tie wrap strip, which wraps around the entire socket locking
assembly. Exampies of the present invention offers an significant advantage
over prior solution by reliably securing the latching mechanism of the socketin a
locked position so as {o prevent computer failures due {o PCB card movement in
rough transportation conditions.

[06023] Furthermore, while the invention has been described with
respect to exemplary embodiments, one skilled in the art will recognize that
numerous maodifications are possible.  For example, although exemplary
embodiments depict a desktop and notebook computer as the computing devics,
the invention is not limited thereto. For example, the socket locking assembly of
the present invention may be implemenied in a computing device such as a
netbook, a tablet personal compuler, a cell phone, or any other computing device
having a central motherboard and daughter printed circuit boards.

[06024] Furthermore, the clamping adapter may be constructed as a
separale piece which is added to an individual securing band (e.g. lie wrap).
Also, the adapter, securing band and locking handies may all be molded {ogether

into one assembly. According to one example, the socket locking assemblies
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S0

could include locking handles of a single receiving socket that are formed 1o latch
onto and lock multiple PCB cards depending on the width of the clamping
adapters and locking handles. Thus, although the invention has been described
with respect {0 exemplary embodiments, it will be appreciated that the invention
is intended o cover all modifications and equivalenis within the scope of the

following claims.
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WHAT IS CLAIMED IS:

1. A socket locking assembly for a computing device, the assembiy
comprising:

a printed circuit board card;

a socket configured to receive the card, wherein the socket includes a first
handle and second handle posilioned at opposite ends thereof and configured {o
lock the card in the socket;

a first adapter positioned adjacent o the first handle, and a second
adapter positioned adjacent o the second handle of the socket; and

a securing band formed around the pair of adapters (o secure the first

handle and second handle of the socket in a locked position.

2. The assembly of claim 1, wherein both the first handle and second
handle of the socket includes an profruding portion and a tab portion formed
opposite the protruding portion, and

wherein the PCB card includes al least one groove portion for receiving

the protruding portion of the first handie and second handle.

3. The assembly of claim 2, wherein both the first adapter and the
second adapier include an inner groove area and an cuter groove area, wherein
the inner groove area of each adapter corresponds substaniiaily 1o a shape of the

tab portion of the first handie and second handie.

4. The assembly of claim 3, wherein when the card is in a locked
position with the socket, the inner groove area of the first adapler engages the
tab portion of the first handle and the second adapter engages the ab portion of
the second handle of the socket and the securing band engages the outer groove

area of both the first adapter and the second adapter.

. The assembly of claim 1, wherein the PCB card is a dual in-line
memory module (DIMM).
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6. The assembly of claim 1, wherein the securing band is & tie wrap,
flexible band, or malleable malerial that wraps around the pair of adapters and
the PCB card.

7. The assembly of claim 1, wherein each adapler includes a upper
portion and a lower portion, and
whersin the upper portion of the adapters exiends perpendicularly from the

inner groove area further than the lower portion of the adapters.

8. The assembly of claim 1, wherein both the first adapter and second
adapter are configured to engage a plurality of locking handies asscciated with

plurality of PCB cards.

8. A method for providing a socket locking assembly comprising:

nserting a printed circuit board card inlo a socket, wherein the socket
includes locking a pair of locking handles thal engage with the card upon
insertion;

positioning a first adapter and a second adapter adjacent to the locking
handies of the socket;

fixing a secwring band around both the first adapter and the second

adapter so as {0 secure the pair of locking handles of the sockst.

10.  The method of claim 9, wherein both the first handie and second
handle of the socket includes an profruding portion and a {ab portion formed
opposite the protruding portion, and

wherein the PCB card includes at least one groove portion for receiving

the protruding portion of the first handie and second handls.

11. The method of ciaim 8, wherein the pair of adapters include an
inner groove area and an outer groove area, wherein the inner groove area of
each adapter corresponds (o a shape of the {ab portion of the first handle and

second handie.
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12.  The method of claim 11, wherein when the card is in & locked
position within the sockel, the inner groove area of the first adapter engages the
tab portion of the first handle and the second adapier engages the tab portion of
the second handle of the socket and the securing band engages the ouler groove

area of both the first adapter and the second adapler,

13. The method of claim 9, wherein the PCB card is a dual in-line
memory module (DIMM), and
whergin the securing band is a lie wrap, flexible band, or malieable

material that wraps around the pair of adapters and the PCB card.

14, Amodule connecting device comprising:

a printed circuit board card;

a socket configured o receive the card, wherein the socketl includes a first
handle and second handle positioned at opposite ends thereof and configured to
tock the card in the socket;

a first adapler positioned adjacent fo the first handle, and a second
adapter posilioned adjacent to the second handle of the socket; and

a securing band formed arcund the pair of adaplers 1o secure the first
handle and second handle of the socket in a locked position

wherein both the first handie and second handle of the socket includes an
protruding portion and a tab portion formed opposite the protruding portion, and

wherein the PCB card includes at least one groove portion for receiving
the profruding portion of the first handle and second handle, and

wherein both the first adapter and the second adapter include an inner
groove area and an ouler groove area, wherein the inner groove area of each
adapter corresponds substantially to a shape of the {ab portion of the first handle

and second handle.

15. The module connecling device of claim 14, wherein when the card
is in a locked position with the socket, the inner groove area of the first adapter

engages the tab portion of the first handle and the second adapter engagses the
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4 tab portion of the second handie of the socket and the securing band engages

5 ihe outer groove area of both the first adapter and the second adapler.
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