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ADAPTER ASSEMBLIES

BACKGROUND

{0601} Computer systems, including server systems, can have main system boards.
System boards can include computer system components, including expansion connectors,
sometimes referred to as expansion slots. Computer expansion slots can interface and cngage
with various computer or cxpansion components that a user may want to connect o the computer
system in order to enhance the performance or capabilitics of the computer system. Some
cxXpansion components may cngage with an expansion slot of a computer system through a riser
board. Riser boards may include expansion slots to engage with expansion components. A riser
board may allow an expansion component to be engaged with the computer systen in a more

compact configuration.

BRIEF DESCRIPTION OF THE DRAWINGS

{60062} Fig. 1A is a perspective view of an example adapter assembly.
{80303} Fig. 1B is a perspective exploded view of an example adapter assembly,
{6004} Fig. 2A is a perspective view of an example adapter assembly, including cut lines

2B and 2C.

{8005] Fig. 2B is a front cross-sectional view of an example adapter assembly, taken
along cut linc 2B.

{0606] Fig. 2C is a top cross-scctional view of an cxample adapter asscmbly, taken along

cut Hne 2C.

{0667} Fig. 3A is a perspective view of a computer system including an example adapter
assembly.
[6008] Fig. 3B is a perspective exploded view of a computer system inchuding an

example adapter asserobly,

10009} Fig. 4A is a front cross-sectional view of an example adapter assembly,



WO 2016/171729 PCT/US2015/027592

2
18010} Fig. 48 is a perspective view of a computer system including an example adapter
assembly.
DETAILED DESCRIPTIORN
{6011} Computer systems, including server systems, may include main system boards

that engage with various computer components. The system board may engage with computer
components through the use of expansion connectors or slots on the system board. The computer
components may include edge connectors with multiple contacts, pads, or pins, e.g., gold finger
connectors, to interface with such expansion slots. Expansion slots can engage with computer
componcnts in order to enhance the performance or capabilitics of the computer system.
Expansion slots may use an expansion bus of the computer system to connect computer
componcnts to the main system bus of the computer system for the transfer of data. Expansion
slots may inciude Peripheral Component Interconnect {PCH) slots, Accelerated Graphics Port
{AGP) slots, Peripheral Component Interconncct Express (PCle) slots, or other computer bus
standard slots. In some situations, the computer componcnts may engage with the expansion
slots through riser boards.

10013} Riser boards may be used to engage coraputer components with expansion slots of
the coraputer system. A riser board may engage with an expansion slot using an edge connector,
which may insert into the slot in a manner that may be perpendicular to the system board. A
riser board may also include one or more expansion slots of its own such that one or more
compuicr components may engage with the riser board through the expansion slots, and, further,
insert in a manner that is perpendicular to the riser board. Riser boards may, therefore, allow
computer components to engage with expansion slots of the systern board while the expansion
components are disposed above the system board 1n a more compact configuration than if each
expansion component was insertably engaged with an expansion slot of the system board
directly.

{8013} Computer systems may also engage with storage drives for the storage of data.
The computer systems may engage with storage drives through the use of dedicated storage drive
bavs. Additionaily, the computer system may engage with such storage drives through
expansion slots, as described above. Such storage drives, in some situations, may be

supplementary storage drives for the backing-up of data, or for increasing the storage density of a
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computer system, including server systems. Further, such a storage drive may be used as a boot
drive for the configuration of the computer system. In some situations, such supplementary
storage drives may be an upgrade option for the computer system, and the computer system may
have a dedicated arca within it for the location of the storage drives of such an upgrade option.
In the cvent that the computer system is employed without the upgrade option installed, the
dedicated arca within the computer system may be left empty, effectively wasting that internal
volumetric space. It may be desirable in some computer systems, such as server systems, to
avoid wasting internal space within the system, vet to still offer an upgrade option that will allow
a user to incrcasc the storage capacity or density of the system for a varicty of reasons.

10014} Additionally, such an upgrade option may require the disassernbly or opening of
the corputer system fo install, reroove, or troubleshoot the storage drive or drives therein. In
some situations, it may be desirable to eroploy such an upgrade option where the storage drives
are hot-pluggable, nstead. Here, hot-pluggable roay refer to the ability of the storage drives to
be inserted or removed from the computer systern without the need to shut the cormputer system
down and without risking a loss of data of the storage drives. Tn order to make the storage drive
or drives of such an upgrade option hot~-pluggable, it may be necessary to replace or redesign an
entire panel or side of the computer system for variations of the system that will inclade the hot-
pluggable upgrade option.

{6015} Further, expansion slots may be employed in a8 computer system to engage an
upgrade option with the computer system. In some situations, expansion components other than
storage drives may be available as such an upgrade option. In the event that the computer system
is cmployed without the upgrade option installed, the expansion slot may not be used, thercfore,
cffectively wasting the volumetric space within the computer system that is around the cxpansion
slot.

{6016} Implomentations of the present disclosure provide an adapter assembly that can
mount within an cxisting computer system and provide additional computer or expansion
components or storage drives for the system. The present disclosure may further provide an
adapter assembly that can enable hot-pluggable storage drives to be implemented within an
cxisting computer system without replacing or redesigning significant structural components of

the system. Further, the provided adapter assemblics may utilize unused space above or around
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cmpty expansion slots within the computer system to provide volumetric space for an upgrade
option for a user.

18017} Referring now to Fig. 1A, a perspective view of an cxample adapter assembly 100
is illustrated. The adapter assembly 100 may comprisc an adapter cage 102 and an adapter board
106 disposed on or within the adapter cage 102, The adapter cage 102 may be a rigid or semi-
rigid structural component that may engage with other structural components of a computer
system. In some implementations, the adapter cage 102 may comprise a rectangular gocometry or
cross-scction, In further implementations, the adapter cage 102 may comprise a different
geometry or cross-section. In some implementations, the adapter cage 102 may be constructed
sach that the cage 102 protects computer components disposed within the cage from static or
electrical interference, or from physical contact, shock, vibration, or other potentially damaging
occurrences. In some iroplementations, the adapter cage 102 may comprise a metallic material,
such as steel or aluminum, In further implementations, the adapter cage may comprise sheet
metal which may be formed by stamping, folding, pressing, or other manufacturing processes. In
vet further implementations, the adapier cage may comprise a polvmer material, such as molded
or machined plastic.

{6018} The adapter cage 102 may engage with one or more, or multiple computer
components 108 and a computer system such that the computer components 108 are removably
fixed within the computer system through their engagement with the adapter cage 102, In some
implementations, the computer components 108 may be partially or wholly disposed within the
adapter cage 102, In further implementations, the adapter cage 102 may removably receive the
computer components 0¥ within an opening in the adapter cage. In yet further
implementations, the adapter cage 102 may receive the computer components 108 in a stacked
fashion, or shidably receive the computer components 108 in a stacked fashion. A stacked
fashion may refer to the orientation of the computer components 108 relative to cach other and,
further, may mean that the computer components 108 are arranged substantially parallel to each
other. Morcover, the adapter cage 102 may receive the multiple computer components 108 in a
stacked fashion such that they are arranged substantially perpendicular to the adapter board 106
and a riser board of the computer system. The adapter cage 102 may, in some implementations,
removably receive cach of the one or more computer components 108 individually from cach

other. in other words, cach computer component 108 may be inscrted into or removed from the
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adapter cage 102 separately from any other computer component 108 that may be engaged with
the adapter cage 102.

0019} Referring additionally to Fig. 1B, a perspective exploded view of an example
adapter assembly 100 is iHustrated. The adapter cage 102 may engage with a computer system
by mechanically engaging with a structural component of the computer system, suich as an
cxterior panel, case, rack, enclosure, or interior bay or support. Further, the adapter cage 102
may also mechanically engage with a non-structural component of the computer system, such as
a system: board or a riscr board 104 of the computer system that may be engaged with the system
board. The riser board 104 may be engaged with an expansion slot on the system board of the
computer system. In some implementations, the adapter cage 102 may removably engage with
an cxisting riser board 104 disposed within the computer systern. In further implementations, the
adapter cage 102 may removably fix the computer components 108 relative to the computer
system, the riser board 104 therein, or any stractural components of the computer system that the
adapter cage 102 may be engaged with,

16028} The example adapier assembly 100 may further comprise an adapter board 106
disposed on the adapter cage 102, The adapter board 106 may structurally support and
clectrically connect multiple electronic components. The adapter board 106 may, in some
implementations, connect multiple electronic components with conductive pathways, which, in
further implementations, may include copper. In yet further implementations, the adapter board
106 may be made, at least partially, out of a non-conductive substrate with copper pathways
ctched ounto the substrate. In some implementations, the non~conductive substrate may include
sificone. In further implementations, the adapter board 106 might comprise a single-layer
printed circuit board (PCB}, or a multi-layer PCB in other implementations.,

10021} The adapter board 106 may be disposed on or within the adapter cage 102, in
some implementations, such that the adapter cage 102 fixes the adapter board 106 in position
within the computer system. In this context, disposed on or within the adapter cage may refer to
the adapter board 106 being positioned on the outside or partially or wholly within the adapter
cage 102, The adapter board 106 may further be fixed by the adapter cage 102 relative to the
computer systom, the riser board 104 therein, or any structural components of the computer
system that the adapter cage 102 may be engaged with, In some implemoentations, the adapter

board 106 may opcrably cngage with the onc or more, or multiple computer components 108, In
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some implementations, the adapter board 106 may operably engage with the computer
components 108 through clectrical connectors 109, which may be disposed on the adapter board
106. The adapter cage 102 may align the computer components 108 with the adapter board 106
such that they may engage with the adapter board 106 through the clectrical connectors 109,
Further, the computer components 108 may engage with and electrically communicate with the
computer system through the adapter board 106. The adapter board 106 may facilitate elecirical
communication between the computer components 108 and the computer system through cabling
or other connectors from the adapter board 106 to the computer system. In some
implementations, the computer componeunts 108 only electrically communicate with the
computer system through the adapter board 106. The adapter board 106 may also provide power
to the computer components 188, To accomplish this, the adapter board 106 may receive power
from the computer system through the riser board 104, Tn some implementations, the adapter
board 106 may receive power from the computer system from a different riser board or another
portion of the computer system. The riser board 106 may then provide the received power to the
computer components [08 through the electrical connectors 109,

[00322] The electrical connectors 109 may be disposed on the adapter board 106 such that
they are engaged with the conductive pathways of the adapter board 106, The ¢lectrical
connectors 109 may cach be clectrical interfaces to engage with a complementary electrical
connector or edge connector. In some implementations, the clectrical connectors 109 may each
engage with a complementary electrical connector comprising multiple pins. In some
implementations, the electrical connectors 139 may comprise sockets, or female connectors 1o
cach engage with a complementary male connector. In further implementations, the electrical
connectors 109 may cach be an electrical interface to removably engage with a complementary
storage drive interface in a hot-pluggable fashion. In yet further implementations, the electrical
connectors 109 may cach be a Scrial Attached Small Computer System Interface (SAS)
connector. In further implementations, the clectrical connectors 109 may cach be 29-pin SAS
connectors.

{0023} The onc or more computer components 138 may be components that increasc the
performance or capabilitics of the computer system. In some implementations, the computer
componcnts may be expansion components that may engage with an expansion bus of the

computer system. In further implementations, the computer components 108 may be storage
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drives for storing data of the computer system. In further implementations, the one or more, or
multiple computer components 108 may be two storage drives of the same form factor. In vet
further implementations, the storage drives may be hard disk drives (HDDs). In somc
implementations the storage drives may be solid state drives (SSD’s). In further
implementations, the storage drives may be optical storage drives, or comprise flash memory. In
some implementations, the storage drives may be Small Form Factor (SFF) storage drives, and in
further implementations, the storage drives may be 7 millimeter (mm} SFF storage drives.

{0624] Referring now to Figs. 2A and 2B, a perspective view of an example adapter
assembly 200 is tHustrated, as well as a front cross-sectional view of the example adapter
assernbly. Adapter assembly 200 may be similar to adapter assembly 100, Forther, the similarly
named clements of adapter assembly 200 may be similar in function and/or structure to the
clements of adapter asserobly 100, as they are described above. Adapter assembly 200 may
include an adapter cage 202 to receive one or more compuier coraponents 208, and an adapier
board 206 to engage with the computer components 208, The example adapter assembly 200
may further comprise a riser board 204 to cogage with a computer system. The riser board 204
may be an existing riser board within the compuier svstem. The riser board 204 may structarally
support and electrically connect multiple electronic components. The riser board 204 may, in
some implementations, connect multiple electronic components with conductive pathways,
which, in further implementations, may include copper. In yet further implementations, the riser
board 204 may be made, at least partially, out of a non-conductive substrate with copper
pathhways etched onto the substrate. In some implementations, the non-conductive substrate may
include silicone. In further implementations, the riser board 102 might comprise a single-layer
printed circuit board (PCB}, or a multi-layer PCB in other implementations.,

{0025} The riser board 204 may include an edge connector, which may include multiple
pins, including signal pins, power pins, and ground pins. The multiple pins may be operably
engaged with the conductive pathways of the riser board 204, The multiple pins may be to
engage with complementary receptacie pins in an expansion slot 212 of the computer system
such that the riscr board 204 i3 operably engaged with such an expansion slot 212 and, thus, the
computer systom iiself. In some implementations, the cxpansion slot 212 may be disposed on
the system board of the computer system. The edge connector may engage with the expansion

slot 212 by being inserted into the slot from a dircction parallel to the slot opening and, therefore,
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substantially perpendicular to the system board. The edge connector may facilitate clectrical
communication via ong or more signal paths between the riser board 204 and the cxpansion slot
and, thus, an cxpansion bus and main system bus of the computer system. In some
implementations, the expansion slot may be a Peripheral Component Interconncct (PCH slot, or a
PCY Express (PCle) cxpansion slot.

[8026] In some tmplementations, the riser board 204 may, at least partially, structurally
engage the adapter assembly 200 with the computer system. This may be accomplished by the
adapter cage 202 removably mounting to the riser board 204, In further implementations, the
adapter assembly 200 may be further structurally engaged with the computer system through
attachment to other coroponents of the computer system, such as a portion of a panel, case, or
support. In some implementations, the adapter assembly 200 may removably mount or attach to
the riser board 204 through mechanical fasteners such as the example mechanical fastener 211,
The riser board 200 may be an existing riser board of the computer system, and, as sach, the riser
board 204 may comprise an expansion slot 210 disposed on the riser board 204, Expansion slot
210 may be similar in function and/or structure to expansion slot 212, in some implementations,
and the riser board 204 may electrically engage the expansion slot 210 with the expansion slot
212. The expansion slot 210 may be to receive and engage with an expansion component of the
computer system and engage the expansion component with the computer system.

16627} In some implementations, when ¢ngaged with the expansion slot 218, an
expansion component of the computer system may oceupy part of or the whole volumetric arca
of the computer system that the adapter assembly 200 would occupy if the adapter assembly 200
was engaged with the computer system through the riser board 204, Therefore, the cxpansion
stot 212 may be unable to receive and engage with the expansion component while the adapter
cage 202 is mounted fo the riser board 204. In further implementations, the riser board 204 may
be abie to engage the adapter assembly 200 with the computer system in a first layout, while the
expansion slot 210 of the riser board 204 may be able to reccive and cngage with an expansion
component of the computer system in a second layout. In vet further implementations, the riser
board 204 may not be able to be in the first layout and the second layout at the same time. In
other words, the riser board 204 may not be able to structurally engage the adapter assembly 200
with the computer system if the cxpansion slot 210 of the riser board 204 is currcutly engaged

with an expansion component of the computer system, and vice versa. In further
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implementations, the riser board 204 may still be able to structurally engage the adapter
assembly 200 with the computer system when the expansion slot 210 of the riser board 204 is
currently cngaged with an expansion componcent that has a relatively low profile. In yot further
implementations, the computer components 208 do not electrically cngage with the expansion
slot 210,

{0028} In some implementations, the second layout may represent a regular or default
version of the computer system, while the first layvout may represent the computer system being
equipped with an upgrade option, wherein the adapter assembly 200 is the upgrade. In further
implementations, the first layout may be able to be employed without a significant change to the
computer system, other than the removal or absence of the expansion component that would
normally be engaged with expansion slot 210, In this context, significant change to the computer
systern may inclade changes such as using a different riser board to engage with the adapter
assembly 200, modifying or changing an exterior panel or case of the coroputer system, or
changes to the system board specifically to employ the adapter assembly 200.

{16029} Reforring still to Fig. 2B, and additionally to Fig. 2C, front and top cross-sectional
views of an example adapter asserably 200 are illustrated. The adapter board 206 may be
attached to or disposed on the adapter cage 202 such that the adapter board 206 18 located in front
of the expansion slot 210 when the adapter cage 202 1s mounted to the riser board 204, as
flustrated in Fig. 2B, In this context, the adapter board 206 located in frout of the expansion slot
218 may refer to the adapter board 206 being disposed in front of or over the portion of the slot
210 that 1s to engage with the edge connector of an expansion component. In some
implementations, the adapter board 206 may be located along the expansion slot 210 of the riser
board 204 when the adapter cage 202 is mounted to the riser board 204, as illustrated in Fig. 2C.
Thercfore, the adapter board 206 may, in some implementations, prevent the edge connector of
an ¢xpansion component from being inserted and engaged with the expansion slot 210.

15834} In further implementations, the adapter board 206 may comprise one or more
clectrical connectors 209 to engage with the computer components 208, The cloctrical
connectors 209 may be disposed on the adapter board 206 and the adapter cage 202 may receive
the computer components 208 such that, when engaged with the adapter cage 202 and the
electrical connectors 209, the computer components 208 are located in front of the expansion slot

210, as iHustrated in Fig. 2B, and/or along the cxpansion slot 210, as itlustrated 1n Fig. 2C.
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Thercfore, in some implementations, when engaged with the one or more electrical connectors
2019, the computer components 208 may prevent the edge connector of an cxpansion component
from being inscrted into and cngaged with the cxpansion slot 210, In further implementations,
the computer components 208, when cngaged with the clectrical connectors 209, may occupy at
icast part of the volumetric arca that would otherwise be occupicd by an expansion component,
should the expansion slot 210 be engaged with such an cxpansion component.

18031} Referring now to Fig. 3A, a perspective view of a computer system 301
comprising an cxample adapter assembly 300 is tllustrated. Adapter assembly 300 may be
similar to adapter assembly 100 or 200. Further, the similarly named clements of adapter
assermnbly 300 may be similar in function and/or structure to the elements of adapier assembly
100 or 200, as they are described above. Adapter assembly 300 may be disposed within the
computer system 301, In some froplementations, the computer system 301 may be a server
system to engage with a server rack or enclosure. In some implementations, the server system
may be to engage with a 19-inch or a 23~inch server rack. In further implementations, the height
320 of the computer system 301 roay be inincrements of standard rack unit (U) heights. In vet
further implementations, the computer systern 301 may be a 1U height server system to engage
with a server rack or enclosure, and the adapter assembly 300 is to it within the 1U height
server. In other words, the computer system may have a height 320 that is sufficiently sized to
allow the computer system to be engaged with a server enclosure that can receive a TU height
server system.

16032} The adapter assembly 300 may, in some implementations, be disposed against an
opening 318 of panel 314 of the computer system 301, The panel 314 may be a structural
component of the computer system 301, in some implomentations. In further implementations,
the panel 314 may be an exterior panel, case, or wall of the computer system. In this context,
exterior panel may refer to a panel that is on the exterior of the discreet computer system 301,
and not necessarily on the exterior of any supplemental enclosure, rack, or system that the
computer system 301 may be engaged with or inserted into. The exterior panci may, actually, be
on the interior of any such supplemental system when the computer system 301 is engaged with
or inserted into the supplemental system. The panel 314 of the computer system 301 may have
an opening ot bay 318 against which the adapter assembly 300 is disposcd. An adapter cage 302

of the adapter assembly 300, in some implomentations, may reccive one or more computer



WO 2016/171729 PCT/US2015/027592
11

components 308 such that they are aligned with and engage with an adapter board 306. The
adapter cage 302 may reccive the computer components 308 through the opening or bay 318 in
the panel 314 of the computer system 301, The adapter cage 302 may be disposcd against the
cxterior panel’s opening or bay 318 such that cach computer componcent 308 may be individually
inserted or removed from the adapter cage 302, and, thus, the adapter assembly 300, Further,
cach computer component 308, in some implementations, may be hot-plugged, or inserted and
removed in a hot-pluggable fashion, into the computer system 301 through the opening or bay
318,

{0033} Referring additionally to Fig. 3B, a perspective exploded view of a computer
systern 301 comprising an example adapter assembly 300 is tllustrated. The computer system
301 may comprise a system board 316 within the computer systern 301, and the example adapter
assermnbly 300 may, in some implementations, operably engage with the computer system 301 by
engaging with the system board 316, Further, the system hoard 316 may comprise an expansion
slot 312, The expansion slot 312, in some implementations, may be similar in structure and/or
function to expansion slots 210 or 212, The example adapter assembly 300 may include a riser
board 304 having an edge connector. The adapter assembly 300 may, therefore, engage with the
expansion slot 312 of the system board 316 by the edge connector of the riser board 304
engaging with the expansion slot 312 of the system board 316.

16634} Referring now to Fig. 4A, a front cross-sectional view of an example adapter
assembly 400 15 illustrated. Adapter assembly 400 may be similar to adapter assembly 100, 200
or 300, Further, the similarly named clements of adapter assembly 400 may be similar in
function and/or structure to the elements of the above-described adapter assemblics, as they are
described above. The adapter assembly 400 may include a riser board 404, The riser board 404
may inclade a first expansion slot 410, In some implementations, the cxpansion slot 410 may be
similar to expansion slots 218, 212, or 312, or any above-described expansion slot. Additionally,
adapter assembly 400 may comprise a second expansion slot 420, Expansion slot 420 may also
be similar to any of the above-described expansion slots. The first and sccond cxpansion slots
410 and 4290, respectively, may be disposed on the riser board 404 such that they are operably
engaged with the riser board 404, In other words, the first and sccond riser boards 410 and 420
may be engaged with clectrically conductive pathways of the riser board 404 which, in turn, may

be engaged with an edge connector of the riser board 404, In some implomentations, the first
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gxpansion slot 410 may be disposed on a first side of the riser board 404, In further
implementations, the sccond riser board 428 may be disposed on a second side of the riser board
404, In yet further implementations, the first side and the second side of the riser board may be
opposing sides of the riser board 404,

{10035} Referring still to Fig, 4A, the adapter assembly 400 may further include an
adapter cage 402 to receive onc or more compitter components 408, The adapter cage 402 may
reccive the computer components 408 and align them such that they may engage with an adapter
board 406 of the adapter assembly. The adapter cage 402 may mechanically engage with the
riser board 404, In some implementations, the adapter cage 402 may receive the computer
components 408 such that the computer componenis 408 are disposed on the same side of the
riser board 402 as one of the expansion slots 410 or 420, Tn some implementations, the computer
components 408 may be disposed on the same side of the riser board 404 such that the corputer
components 408 prevent the expansion slot on that side of the riser board 404 from engaging
with an expansion component.  Tn other words, for example, the computer components 408 may
be disposed on the sarue side of the riser board 404 as the first expansion slot 410 such that the
expansion slot 410 cannot engage with an expansion component. Tn further oplementations, the
computer components 408 may be disposed on the opposite side of the riser board 4034 as the
second expansion stot 420, such that neither the adapter cage 402, nor the adapter board 406 or
computer components 408 impede or prevent the second expansion slot 428 from engaging with
an expansion component,

{0036} Referring additionally to Fig. 4B, the adapter assembly 400 may engage with a
computer system 401, The computer system 401 may reccive the adapter assembly 400 such that
the adapter cage 402, and any engaged computer components 40K are disposed within the
computer system 431, 1n some implementations, the adapter cage 402 may be engaged with the
riscr board 404 such that the computer components 408 are disposed on the same side as the first
expansion slot 410, In further implementations, the adapter cage 402 and the computer
components 408 may be disposed on the opposite side as the second expansion slot 420, In such
an implomentation, the second expansion slot 420 may be to cngage with an cxpansion
component 422 of the computer system 401 within the computer system 401, The expansion
componcnt 422 may be able to engage with the sceond cxpansion slot 420 while the adapter cage

402 15 engaged with one or more computer components 408,
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CLAIMS

What is claimed is:

i. An adapter assembly, comprising:
an adapter cage to removably mount to a riser board of a computer system; and
an adapter board disposed on the adapter cage,
wherein the adapter cage s to receive multiple computer components, and the

adapter board is to engage with the multiple computer components,

2. The adapter assembly of claim |, wherein the adapter cage is to receive the maltiple
computcr components and align them with the adapter board such that they may engage with the

adapter board.

3. The adapter assembly of claim 2, wherein the adapter cage is to receive the maltiple
computcr components in a stacked fashion such that the computer components are substantially

perpendicuiar to the riser board and the adapter board.

4. The adapter assembly of ¢laim 2, wherein the adapter board 1s to engage with multiple

storage drives.

S. The adapter assembly of claivn 4, wherein the adapter board and the adapter cage are to
allow the storage drives to be inserted and removed from the computer systern in a hot-pluggable

fashion.

6. The adapter assembly of claimn 5, wherein the storage drives are 7 mullimeter small form

factor (SFF} storage drives.

7. The adapter assembly of ¢laim 1, wherein the computer system is a 11 height server and

the adapter assembly is to fit within the server.

3. An adapter assembly, comprising:
a riser board to engage with a computer systeny,

an adapter cage to removably mount to the riser board; and
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an adapter board disposed on the adapter cage,

wherein the adapter board is to engage with multiple computer components,

O The adapter assembly of ¢laim 8, wherein the adapter cage is to mount to the riser board
o > ferd

on a same side as an expansion slot disposed on the riser board.

10.  The adapter assembly of claim 9, wherein the adapter cage is to receive the computer
components such that, while engaged with the adapter board, the computer componcnts are

disposcd in front of the expansion slot.

11, The adapter assembly of claim 10, whercin the adapter cage is to receive two storage
drives in a stacked fashion, such that the storage drives arc arranged substantially perpendicular

to the adapter board and the riser board.

12. A computer system, comprising:
a system board disposcd within the computer system, wherein the system board
includes an expansion slot;
a riser board to engage with the expansion slot of the system board;
an adapter cage to removably mount to the riser board; and
an adapter board disposed on the adapter cage,
wherein the adapter cage is to receive multiple storage drives, and the adaptier

hoard is to engage with the multiple storage drives.

{3. The computer system of claim 12, wherein the niser board inclades a first expansion slot
and a second expansion slot disposed on opposite sides of the riser board,

wherein the storage drives are located in front of the first expansion slot on the riser
board, and the second expansion slot is to engage with an expansion component of the computer

system.

4. The computer system of elaim 13, wherein the storage drives only clectrically

communicate with the computer system through the adapter board.
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{5, The computer system of elaim 14, wherein the computer system is a U height server.
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