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NEXT GENERATION FORM FACTOR (NGFF) CARRIER

Background

[0001] Connectors can be used to connect electronic components (e.g.,
server components, printed circuit boards, memory modules, etc.) within servers
in @ computing system or network to one another. Multiple portions (e.g.,
terminals) of the connector may be connected to an electronic component. The
connector can transmit information (e.g., a signal) between the electronic

components.

Brief Description of the Drawings

[0002] Figure 1 illustrates an example of an apparatus according to the
present disclosure.

[0003] Figure 2 illustrates an example of an apparatus according to the
present disclosure.

[0004] Figure 3 illustrates an example of an apparatus according to the
present disclosure.

[0005] Figure 4 illustrates an example of an enclosure apparatus

according to the present disclosure.
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Detailed Description

[0006] A Next Generation Form Factor (NGFF) carrier apparatus can
receive an NGFF module. The NGFF carrier can receive a number of types of
NGFF modules. For example, an NGFF module associated with a 2260 NGFF
configuration can be received by the NGFF carrier. An NGFF module
associated with a 2280 NGFF configuration can be received by the NGFF
carrier. NGFF modules of different types previously used different carriers. By
providing an NGFF carrier with a capability to receive a number of NGFF types,
a number of NGFF modules can be received by the same NGFF carrier. A
number of NGFF module types being receivable by the same NGFF carrier
allows for hot-plugging into an NGFF connector by an NGFF module.

[0007] An NGFF connector can include a plurality of upper signal pins
and a plurality of upper ground (GND) pins. The GND pins can be longer than
other upper pins. The NGFF connector can also include a plurality of lower
signal pins and a plurality of lower power (PWR) pins. The PWR pins can be
longer than other lower pins. Providing upper GND pins that are longer than
other upper pins and lower PWR pins that are longer than other lower pins
allows an NGFF module to be removably connected (e.g., hot-plugged) to the
NGFF connector without halting the function of the NGFF connector and/or an
associated computing device.

[0008] An NGFF module is a memory device that incorporates memory
and an edge connector (e.g., gold finger). The NGFF module can be coupled to
a NGFF connector by inserting the NGFF module into the NGFF connector.
Coupling the NGFF module to the NGFF connector can include coupling the
edge connector of the NGFF module to a number of lower and/or upper pins
that are part of the NGFF connector. Coupling the NGFF module to the NGFF
connector can give a computing device access to the memory that is associated
with the NGFF module.

[0009] As used herein, hot-plugging an NGFF module into the NGFF
connector is defined as establishing a connection between the NGFF connector
and the NGFF module without interrupting an operation of the NGFF connector
and/or the computing device. Establishing a connection between the NGFF
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connector and the NGFF module includes connecting a plurality of GND pins to
the NGFF module before connecting the plurality of PWR pins and the plurality
of signal pins to the NGFF module. Establishing the connection between the
NGFF connector and the NGFF module includes connecting the plurality of
PWR pins to the NGFF module before connecting the plurality of signal pins to
the NGFF module.

[0010] Figure 1 illustrates a diagram of an example of an apparatus
according to the present disclosure. The apparatus in Figure 1 can include an
NGFF carrier 111. The NGFF carrier 111, as used herein, includes a flat
component 113. The flat component 113 is a rectangular flat piece for receiving
an NGFF module on top of. The flat component 113 can be sized and/or
shaped in order to be received by an NGFF enclosure carrier (e.g., enclosure
carrier described in Figure 4). That is, the size and/or shape of the NGFF
carrier can be determined by a size and/or shape of an enclosure carrier. The
NGFF carrier 111 can include a number of components connected to the NGFF
carrier 111 (e.g., a bar 117 (shown floating above the NGFF carrier 111 for
illustrative purposes), a securing component 133 (shown alongside the NGFF
carrier 111 for illustrative purposes), etc.).

[0011] The flat component 113 can receive an NGFF module (e.g., NGFF
module 351 as illustrated in Figure 3). The flat component 113 can be
perpendicularly connected to flat side components including lower portions 115-
1 and 115-2 and higher portions 115-3 and 115-4 (e.g., lower portions are lower
in relation to distance from the flat component 113, and higher portions extend
higher (longer distance from) the flat component 113). The flat component 113
can be connected to the flat side components to each form an L-shape. That is,
the flat component 113 and the lower portions 115-1 and 115-2 and higher
portions 115-3 and 115-4 of the flat side components form a U-shaped bay to
receive the NGFF module within.

[0012] Tabs 127-1, 127-2, and 127-3 along the lower portion 115-2 (and
tabs, not pictures, of lower portion 115-1) of the flat side components hold an
NGFF module (not shown in Figure 1) into the NGFF carrier 111. The tabs 127-
1,127-2, and 127-3 can protrude slightly from the lower portion 115-2 to provide
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a secure hold on the NGFF module once it is secured into place. The NGFF
module can be positioned between the tabs 127-1, 127-2, and 127-3 and the
flat component 113. To remove the NGFF module, the NGFF module can be
lifted away from the flat component 113 and around the tabs 127-1, 127-2, and
127-3 and/or the lower portions 115-1 and 115-2 can be pushed away from
each other to bend the flat side components slightly outward to provide a space
to lift the NGFF module out of the NGFF carrier 111.

[0013] The flat component 113 can include a number of holes 129. The
number of holes 129 can be positioned along an interior of the flat component
113. The position of the number of holes 129 can be determined based on a
size and/or length of the NGFF module to be received. For example, the longer
an NGFF module, the more proximal (e.g., towards the proximal end 123) the
hole can be to accommodate a particular length of the NGFF module. The
number of holes 129 can receive a fastener 139 to secure a received NGFF
module. The fastener 139 can be a screw. The screw can be screwed into
threads in a hole of the number of holes 129. The screw can secure an NGFF
module to the flat component 113.

[0014] The flat component 113 can include a raised portion 131 to
connect with a gold finger of the NGFF module. The raised portion 131 can be
a number of different lengths, heights, sizes, etc. to accommodate a number of
different gold fingers of NGFF modules. For example, an NGFF module with a
wider gold finger can use a wider raised portion (e.g., longer longitudinally with
respect to the flat component 113) to hold the gold finger in place. An NGFF
module with a gold finger of the NGFF module that is further away from the flat
component 113 when inserted into the NGFF carrier would use a raised portion
that is higher (e.g., extends further up) from the flat component 113 to rest on.
The raised portion 131 can have a number of thicknesses depending on how
much support of the gold finger is provided. For example, the thicker the raised
portion, the more support along the gold finger and the more likely that the gold
finger would stay in place and not bend and/or break.

[0015] A securing component 133 can include a U-shaped portion and a
number of tabs 135. The number of tabs 135 can form an L-shaped portion with
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the upper portion of the U-shape of the securing component 133. The number
of tabs 135 of the securing component 133 can be received by an opening 137
to secure the securing component 133 to the lower portions 115-1 and 115-2 of
the flat side components. The tabs 135 can be slid into the opening 137. The
tabs 135 of the securing component 133 can secure an NGFF module and/or
gold finger of the NGFF module into the NGFF carrier 111. For example, the
tabs 135 can prevent the distal end of an NGFF module from sliding out of the
NGFF carrier.

[0016] The bar 117 can be rotatably connected (as shown in Figure 2 at
241) to the higher portions 115-3 and 115-4 of the flat side components. The
bar 117 can rotate such that the bar can rest on the flat side components toward
a proximal end 123 of the NGFF carrier 111, toward a middle of the NGFF
carrier 111, or toward a distal end of the NGFF carrier. A first position of the bar
117 can include the bar resting next to the higher portions 115-3 and 115-4 at
the proximal end 123 of the NGFF carrier. A second position of the bar 117 can
include the bar resting next to the higher portions 115-3 and 115-4 at the distal
end of the NGFF carrier.

[0017] Figure 2 illustrates an example of an apparatus according to the
present disclosure. Figure 2 illustrates a bar 217 rotatably connected
(illustrated by 241) to higher portions 215-3 and 215-4 of flat side components
of an NGFF carrier 212 by insertion of pegs 219-1 and 219-2 into holes 221-1
(not shown) and 221-2. The higher portions 215-3 and 215-4, along with the
lower portions 215-1 and 215-2, are connected to a flat component 213. The
lower portions 215-1 and 215-2 include a number of tabs 227-1, 227-2 and 227-
3. The lower portions 215-1 and 215-2 can be connected to a distal component
233 through an opening 237 in the lower portions 215-1 and 215-2. The flat
component can include a number of holes 229 to receive a fastener (e.g.,
fastener 239).

[0018] The higher portion 215-3 and 215-4 can include holes 221-1 and
221-2 to receive a bar 217 by inserting pegs 219-1 and 219-2 into the holes
221-1 and 221-2. The bar 217 can be a flexible bar to flex outside the holes
221-1 (not shown here but shown as 121-1 in Figure 1) and 221-2 of the higher
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portions 215-3 and 215-4 when inserting the bar. The bar 217 can return to its
non-flexed position once the pegs 219-1 and 219-2 are inside the holes 221-1
(not shown here but shown as 121-1 in Figure 1) and 221-2 in order to hold the
bar 217 in place. The bar 217 can rotate in a half-spherical arc toward the
proximal end 223 of the NGFF carrier 211 and rest on a proximal side of the
higher portions 215-3 and 215-4 when in a first position. For example, the bar
217 can rotate in a half-spherical arc toward the lower portions 215-1 and 215-2
and rest on a distal side of the higher portions 215-3 and 215-4 when in a
second position.

[0019] A fastener (e.g., fastener 239 in Figure 2) can be received in a
hole based on a type of the NGFF module received by the NGFF carrier. For
example, an NGFF module associated with a 2260 NGFF configuration (e.g., an
NGFF connector that is 22 mm long and 60 mm wide) can have a shorter width
and therefore receive a fastener in a hole further from the proximal end (e.g.,
proximal end 223 in Figure 2) to secure the 2260 NGFF module. In addition, an
NGFF module associated with a 2280 (e.g., an NGFF connector that is 22 mm
long and 80 mm wide) NGFF configuration can be wider and therefore a
fastener in a hole closer to the proximal end (e.g., proximal end 223) can secure
the 2280 NGFF module. The number of holes can accommodate a number of
NGFF module types based on the size and/or length of the NGFF modules for
each type.

[0020] Figure 3 illustrates an example of an apparatus according to the
present disclosure. An example apparatus can include an NGFF carrier 314.
The NGFF carrier 314 can include a bar 317 rotatably connected (e.g., 241 at
Figure 2) to higher portions 315-3 and 315-4 of flat side components. The bar
317 can be in a first position when inserting an NGFF module 351. The first
position can include when the bar 317 is rotated toward a proximal end 323 of
the NGFF carrier 314. An NGFF module can be inserted into an NGFF carrier
314 by placing the NGFF module 351 between the higher portions 315-3 and
315-4 and lower portions 315-1 and 315-2 and pushing the NGFF module 351
down past tabs of the lower portions 315-1 and 315-2 (e.g., tabs 227-1, 227-2,
and 227-3 in Figure 2). An inserted NGFF module 351 can be secured in the
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NGFF carrier by a fastener 339. For example, the fastener 339 can be inserted
into a hole (e.g., hole 239 in Figure 2) to secure the NGFF module 351 into the
NGFF carrier 314. A gold finger 353 of the NGFF module 351 can be held in
place by a raised portion (e.g., raised portion 131 in Figure 1 and 231 in Figure
2).

[0021] Figure 4 illustrates an example of an enclosure apparatus
according to the present disclosure. An enclosure apparatus can include an
enclosure carrier. The enclosure carrier can include a flat surface 463 to
receive an NGFF module (e.g., NGFF module 351 in Figure 3). An NGFF
module in an NGFF carrier can be received onto the flat surface 463 of the
enclosure carrier. That is, the NGFF carrier in Figures 1, 2, and 3 can be
flipped upside down from the position/layout illustrated in Figures 1, 2, 3 and slid
into the enclosure carrier such that a gold finger (e.g., gold finger 353 in Figure
3) connects into an NGFF connector 461 and an NGFF module (e.g., NGFF
module 351 in Figure 3) is slid onto the flat surface 463 of the enclosure carrier.
[0022] The enclosure apparatus can include flat side components 469
and 471 to receive flat side components (e.g., lower portions 215-1 and 215-2
and higher portions 215-3 and 215-4 of side components in Figure 2) of an
NGFF carrier (e.g., NGFF carrier 314 in Figure 3 if flipped upside down when
inserted into the enclosure carrier in Figure 4). That is, a first lower portion
(e.g., lower portion 315-1 in Figure 3) of the NGFF carrier is slid along a first flat
side component (e.g., flat side component 469) and a second lower portion
(e.g., lower portion 315-2) is slide along a second flat side component (e.g., flat
side component 469).

[0023] The NGFF module can be inserted into the enclosure carrier such
that a bar (e.g., bar 317) is in contact with a resistance mechanism 465-1 to
provide resistance to the NGFF module being inserted. For example, a spring
and/or a flexible piece of bent metal can be used to provide pressure and/or
resistance back against an inserted NGFF module. For example, the NGFF
carrier can be slid into the enclosure carrier such that a bar of the NGFF module
comes in contact with the resistance mechanism 465-1 in order to resistively
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secure the NGFF carrier in place. A second NGFF carrier can be inserted to
contact with a resistance mechanism 465-2.

[0024] The inserted NGFF module can be locked into place in the
enclosure carrier by a corner mechanism 467. The corner mechanism 467 can
include a moveable tab and/or locking piece that holds a corner of the NGFF
carrier. The corner mechanism 467 can contact with an edge of a distal end
(e.g., distal end 323 in Figure 3) of an NGFF carrier such that the NGFF carrier
is locked into position. The corner mechanism can slide out of the way (e.g., by
the distal end 323 in Figure 3 pushing it to slide and/or by a user sliding it out of
the way) when the NGFF carrier is inserted into the enclosure carrier. When the
NGFF carrier is received by the enclosure carrier (e.g., the bar is pressing
against the resistance mechanism), the corner mechanism 467 can slide back
into a locked position and hold the edge of the distal end of the NGFF carrier.
The corner mechanism 467 holds the NGFF carrier from sliding out of the
enclosure carrier. The resistance mechanism 465-1 can provide resistance to
the inserted NGFF carrier to allow removal of the NGFF carrier without pulling it
out of the enclosure carrier. That is, the resistance mechanism 465-1 provides
resistance such that when the corner mechanism 467 is slid out of place
allowing the NGFF carrier to slide out of the enclosure carrier, the resistance
mechanism 465-1 pushes the NGFF carrier out without pulling the NGFF carrier
out.

[0025] A gold finger extension (e.g., gold finger 353 in Figure 3) of an
NGFF module held by an NGFF carrier (e.g., NGFF carrier 111 in Figure 1) can
be inserted into an NGFF connector 461. The NGFF module can be coupled to
an NGFF connector by inserting the NGFF module into the NGFF connector.
Coupling the NGFF module to the NGFF connector can include coupling the
edge connector of the NGFF module to a number of lower and/or upper pins
that are part of the NGFF connector. Coupling the NGFF module to the NGFF
connector can give a computing device access to the memory that is associated
with the NGFF module.

[0026] The ability of the NGFF carrier to receive a number of sizes, types,
and/or configurations of NGFF modules allows for hot-plugging of NGFF
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modules into NGFF connectors without using a different NGFF carrier for each
size, type, and/or configuration of NGFF module. In this way, an NGFF module
can be replaced and/or “swapped” out in order to upgrade the computing
system using a newer NGFF module inserted into the NGFF carrier and

therefore into the computing system.
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What is claimed:

1. A Next Generation Form Factor (NGFF) carrier comprising:

a flat component perpendicularly connected to two flat side components
to receive an NGFF module;

a bar rotatably connected to the two flat side components, wherein the
NGFF module is insertable in relation to the flat component when the bar is
rotated to a first position and fixed on the flat component when the bar is rotated
to a second position; and

a number of holes along an interior of the flat component to receive a

fastener.

2. The NGFF carrier of claim 1, wherein:

the two flat side components comprise a higher portion raised higher
than a lower portion in relation to the flat component; and

the higher portion is within a space of rotation of the bar and the lower

portion is outside the space of rotation of the bar.

3. The NGFF carrier of claim 2, wherein the bar rests against the lower
portion of the two flat side components in close proximity to the higher portion in
the first position and the second position.

4. The NGFF carrier of claim 1, wherein a first hole of the number of holes
receives the fastener when the NGFF module is a first type of NGFF module
and a second hole of the number of holes receives the fastener when the NGFF

module is a second type of NGFF module.

5. The NGFF carrier of claim 5, wherein each of the two flat side

components comprise a number of tabs to connect with the NGFF module.

6. An Next Generation Form Factor (NGFF) system, comprising:
an NGFF carrier, comprising:
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a flat component to receive an NGFF module, wherein the flat
component comprises:
two side components perpendicularly attached to the flat
component, wherein the side components include a number of tabs to secure
the NGFF module;
an end component perpendicularly attached to the flat
component at a distal end;
a number of holes to receive a fastener to secure the NGFF
module to the flat component; and
a bar rotatably connected to the flat component;
wherein the NGFF module is held in the NGFF carrier by the bar, the

fastener, and the number of tabs.

7. The NGFF carrier of claim 6, wherein the NGFF module is received such
that the end component holds a gold finger extension of the NGFF module.

8. The NGFF carrier of claim 6, wherein the bar rotates to a first position to
secure the NGFF module to the NGFF carrier and to a second position to
remove the NGFF module from the NGFF carrier.

9. The NGFF carrier of claim 6, wherein the fastener is a screw that screws
into threads on the flat component of the NGFF carrier.

10. The NGFF carrier of claim 9, wherein the screw is screwed into a first
hole of the number of holes to receive an NGFF module of a first type and a
second hole of the number of holes to receive an NGFF module of a second

type.

11.  An Next Generation Form Factor (NGFF) system, comprising:
an NGFF carrier, comprising:
a flat component to receive an NGFF module, wherein the flat

component comprises:
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two side components perpendicularly attached to the flat
component, wherein the side components include a number of tabs to secure
the NGFF module; and

a number of holes to receive a fastener to secure the NGFF
module to the flat component; and

a bar rotatably connected to the flat component; and
an enclosure carrier with an opening at a proximal end to receive the

NGFF carrier and an NGFF connector at a distal end to receive a golden finger
of the NGFF module.

12.  The NGFF system of claim 11, wherein the proximal end of the enclosure
carrier comprises a latch to secure a corner of the NGFF module in the

enclosure carrier.

13.  The NGFF system of claim 11, wherein a flat portion of the enclosure
carrier that the NGFF module slides on top of to be received by the enclosure
carrier comprises a mechanism that provides resistance to the NGFF module

being inserted into the enclosure carrier.

14.  The NGFF system of claim 13, wherein the proximal end comprises a
latch that holds the NGFF module into the enclosure carrier by providing tension

against the mechanism of the enclosure carrier.

15.  The NGFF system of claim 11, wherein the fastener is received by a first
hole of the number of holes when the NGFF module is a 2260 NGFF module
and a second hole of the number of holes when the NGFF module is a 2280
NGFF module.
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