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CAGE ASSEMBLY FOR OPTICAL MODULES

Background

[0GO1] Computing systems can include a system board with a number of socket
connectors to couple module boards to the system board. The module boards can be
hot-pluggable tfransceiver modules. The hot-pluggable transceiver modules, such as 1-
lane Small Form Factor Pluggable (SFP), 4-ane Quad Small Form Factor Pluggable
(QSFP}, and 12-Lane CXP, can be usaed for network data communications. The
fransceiver modules can be hot-pluggable to the system board, such as a printed circuit
board of a network interface controlier (NIC) installed in a server system. A system
board can be behind a faceplate where connectors for coupling communication cables

(e.q., fiber optic cables) to the transceiver modules are arranged.

Brief Description of the Drawinags

[6002] Figure 1 illustrates a diagram of an example of a system for a cage
assembly for an optical module consistent with the present disclosure.
[60G3] Figure 2 illustrates a diagram of an example of a system for a cage
assembly for an oplical module consistent with the present disclosure.
[6004] Figure 3 illustrates a diagram of an example of a system for a cage
assembly for an oplical module consistent with the present disclosure.
[C0G5] Figure 4 illustrates a diagram of an example of a system for a cage

assembly for an optical module consistent with the present disclosure.
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Detailed Description

[c0GE] A number of examples for a cage assembly for an optical module are
described herein. In one example, a system for a cage assembily for an optical module
includes a receptacle coupled to an interposer card, a number of rails coupled to the
interposer card to align an optical module with the receptacie, and a mezzanine card
coupled to the interposer card, wherein the optical module is utilized via the mezzanine
card. In some examples, the system for a cage assembly for an optical module can be
utilized to embed an optical fransceiver paddle card and electrical receptacie {o the
mezzanine card such that the optical transceiver paddie card acts as an embedded
optical module on the mezzanine card.

[0007] in some examples, the system can be utilized to couple PCle adapter
cards for stand-up cards and open source specifications mezzanine cards such as
Open Compute Project (OCP) mezzanine cards. In some examples, the system can
provide a user with a choice of an optical transceiver for each of a plurality of computing
devices (e.g., servers, mezzanine cards, system boards, efc.). For example, the system
can make the optical module serviceable {e.g., capable of being removed, replaced,
and/or upgraded, efc.). In addition, the system can include a lower financial cost
compared {0 systems with a custom embedded mid-board optical transceiver.

[0008] Figure 1 illustrates a diagram of an example of a system 100 for a cage
assembly for an optical module consisternt with the present disclosure. In some
examples, the system 100 can be utilized to embed an optical module 108 1o a
mezzanine card 102. As used herein, the mezzanine card 102 can include a PCI
mezzanine card (e.g., PMC, eic ) that can include a printed circuit board assembly.
[6009] As described herein, the optical module 108 can be an optical tfransceiver
paddie card. In some examples, the optical transceiver paddle card can be a generic
paddie card (e.g., "off the shelf’ paddie card, manufactured to be utilized on a plurality
of different platforms, etc.). As described herein, a generic paddle card can be less
axpensive compared to embeddead optical transceivers. In some examples, the optical
moduie 108 can be a standards compiiant optical module such as a multi-source

agreement (MSA) compliant optical module. As used herein, an MSA is an agreement
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hetween multiple manufacturers {0 make products which are compatible across
vendors, acting as de facto standards, establishing a competitive market for
interoperable products. Accordingly, the MSA specifies form factor, electrical interfaces,
operating characteristics and other properties for the products. Products that adhere to
MSAs (i.e., MSA compliant) include optical transceivers, fiber oplic cables, and other
networking devices. In some examples, the MSA optical module can include a quad
small form-factor pluggable (QSFP) optical module. As used herain, the optical module
108 can be a hot-pluggable transceiver used for telecommunication and/or data
communication applications.

[G010] in some examples, the systermn 100 can include an interposer card 103
that is coupled to the mezzanine card 102. In some exampiles, the interposer card 103
can be coupled to the mezzanine card 102 via a converter module (e.g., press-fil pin
converter, eic.). In some examples, the interposer card can include an electrical
interface between a number of cards and/or modules. For exampie, the interposer card
103 can be an interface between the mezzanine card 102 and the optical module 108,
in some examplas, the system 100 can include a network controller 107, In some
examples, the network controller 107 on the mezzanine card 102 can be elecirically
coupled to the optical module 108 on the interposer card 103 via a converter module.
{60111 In some examples, the systemn 100 can include a receptacle 104 coupled
to the interposer card 103. In some examples, the receptacle 104 can be utilized to
receive the optical module 108. In some examples, the receptacle 104 can provide an
glectrical interface between the optical module 108 and the interposer card 103, For
example, the receptacie 104 can be utilized to transfer a number of signals between the
optical module 108 and the interposer card 103. In some examples, the receptacie 104
can be a multi-source agreement (MSA) receptacie. In some exampies, the MSA
receptacle can include a guad small form-factor pluggable (QSFP) receptacie.

[6012] in some examples, the system 100 can include a number of rails 106-1,
106-2 that are coupled to the interposer card 103 and/or the receptacle 104. in some
axamples, the number of rails 106-1, 106-2 can be utilized o receive the optical module
108. In some exampies, the number of rails 106-1, 106-2 can be utilized to align the

optical module 108 with the recepiacle 104, For example, the number of rails 106-1,
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108-2 can be utilized to guide conneciors (e.q., electrical connectors, pin connectors,
etc.) of the optical module 108 with the receptacle 104 when coupling the optical
moduie 108 to the receptacle 104,

[6013] in some examples, the number of rails 106-1, 106-2 can include a
retention mechanism 107. In some examples, the retention mechanism 107 can lock the
optical module 108 in a particular position when the connectors of the optical module
108 are coupled o the receptacie 104, In some exampiles, the retention mechanism 107
can be a spring lcaded mechanism that can lock the optical module 108 to the
receptaclie 104 and number of rails 108-1, 108-2. For example, the retention mechanism
107 can lock the optical module 108 when the optical module 108 is elecirically coupled
to the receptacle.

[c014] In some examples, the optical module 108 can be coupled to an optical
connector 114 via a number of jumper fibers 113. In some examples, the jumper fibers
113 can be utilized to transfer signals between the optical module 108 and a different
device {e.g., different computing device, different computing module, system board,
gtc.). In some examples, the system 100 can include a cable manager 112 coupled to
the interposer card 103 to couple jumper fibers 113 of the optical module 108 to the
interposer card 103, In some examples, the cable manager 112 can prevent movement
of the jumper fibers 113. In some examples, the connector 114 can be a biind-mate
optical connector that can be utilized to couple the optical module 108 to a system
board.

[6015] in some examples, the system 100 can inciude a heat sink 110
mechanically coupled to the optical module 108. In some examples, the heat sink 110
can be coupled to the optical module 108 via a retention mechanism {not shown). In
some examples, the heat sink 110 can be coupled to the optical module 108 when the
retention mechanism is coupied to the number of rails 106-1, 106-2.

[06016] in some examples, the system 100 can inciude a connector 105 (e.g.,
system connector) coupled to the mezzanine card 102, in some examples, the
connector 105 can be utilized to couple the mezzanine card 102 {c a system board
(e.g., motherboard, ete.). In some examples, the connector 105 can electrically couple

the mezzanine card 102 to the system board. In some exampies, the connector 105 can
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be utilized to transfer peripheral component interconnect express (PCle) signals
between the mezzanine card 102 and the system board. in some examples, the system
connector 105 can be utilized to transfer power and management signals between the
mezzaning card 102 and the sysiem board. In some axamples, the system board can
utilize the optical module 108 as an embedded optical module via the mezzaning card
102 and interposer card 103.

[8G17] As described herein, the system 100 can be utilized 1o integrate an optical
module 108 to a system board utilizing a receptacle 104 coupled to an interposer card
103 that is coupled {0 a mezzanine card 102. In some examples, the system 100 can be
utilized to provide an optical module 108 that can act as an embedded optical module.
in addition, the optical module 108 can be a serviceable optical module (e.¢., capable of
being removed, replaced, and/or upgraded, elc.).

[G018] Figure 2 illustrates a diagram of an example of a system 200 for a cage
assembly for an optical module consistent with the present disclosure. The system 200
can illustrate an exploded view of system 100 as referenced in Figure 1. For example,
the system 200 can include a mezzanine card 202, an interposer card 203, a receptacle
204, a number of rails 206-1, 206-2, an optical module 208, jumper fibers 213, an
optical connector 214 (e.q., bliind-mate optical connector, efc.}, a cable manager 212, a
heat sink 210, and a heatsink retention mechanism 218,

[6019] The system 200 can include a connection interface 216 for coupling the
mezzanine card 202 and the interposer card 203. As described herein, the connection
interface 216 can inciude a converier {0 allow signals {0 be sent between the mezzanine
card 202 and the interposer card 203. For example, the connection interface 216 can
include a press-fit pin converter to couple the mezzanine card 202 to the interposer card
203. In some exampies, the system 200 can include a network controller 207, In some
examples, the network controller 207 on the mezzanine card 202 can be elecirically
coupled to the optical module 208 on the interposer card 203 via a converter module. In
some examples, the system 200 can include a locking mechanism to couple the
mezzanine card 202 to the interposer card 203. For example, a screw can be utilized

physically couple the mezzanine card 202 to the interposer card 203.
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[G020] As described herein, the system 200 can be utilized to integrate an optical
moduie 208 to a mezzanine card 202 utilizing a receptacie 204 coupled to an interposer
card 203 that is coupled o a mezzanine card 202 by the connection interface 216. In
some examples, the system 200 can be utilized to provide an optical module 208 that
can act as an embedded optical module. In addition, the optical module 208 canbe &
serviceable optical module (e.g., capable of being removed, replaced, andfor upgraded,
atc.).

[6021] Figure 3 illustrates a diagram of an example of a system 330 for a cage
assembily for an optical module consistent with the present disclosure. In some
examples, the system 330 can illustrate an example of how an interposer card 303 can
be coupled to a mezzanine card 302 and how the mezzanine card 302 can be coupled
to a system board 332. In some examples, the system 330 can be utilized to embed an
optical module 308 16 the mezzanine card 302. In some aexamples, the optical module
308 can be electrically coupled to the network controller 307 on the mezzanine card 302
via the receptacle 304 and the connection interface 316. The network controller 307
glectrically couples to the system board 332 via the system connector 305 and
mezzanine connector 309.

[6022] in some examples, the system 330 can inciude a mezzanine card 302 with
a sysiem connector 305. As described herein, the system connector 305 can be utilized
to electrically couple the mezzanine card 302 1o the system board 332 via the
mezzanine connecior 309. In some examples, the system 330 can include an interposer
card 303. As described herein, the interposer card 303 can be coupied to the
mezzanine card 302 by a connection interface 316.

[6023] in some examples, the interposer card 303 can include a receptacle 304,
As described herein, the receptacle 304 can be utilized to electrically couple an optical
module 308 to the interposer card 303. For example, the receptacle 304 can enable
signal transfers between the optical module 308 on the interposer card 303 and the
network controller 307 on the mezzanine card 302, In some examples, the optical
madule 308 can incilude a number of jumper cables 313 {0 couple the optical module
308 to an coptical connector 314, In some examples, the optical connector 314 can be

physically coupled to the interposer card 303 via a connector retainer 333. In some
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examples, the optical connector 314 can be coupled to an optical connector 334 of the
system board 33Z. In some examples, the connector 334 includes an optical cable 335
to optically couple to a different system board. In some examples, the optical connector
314 can be a blind-mate connector that can be utilized 1o couple the optical module 308
to the system board 332. As used herein, a blind-mate comnector can be utilized to
couple multiple devices without having to visually align the coupling. For example, the
blind-mate connector can enable a user 10 coupie the mezzanine card 302 (o the
system board 332 when the user is unable to visually see the optical connector 314
couple to the optical connector 334. In some examples, the optical module 308 can be
utilized to send signals between the mezzanine card 302 and a different system board.
[0024] in some examples, the system 330 can include a number of rails 306 that
can be utilized to physically couple the optical module 308 to the interposer card 303. In
some examples, the number of rails 306 can be coupled to the interposer card 303
and/or coupled to the receptacle 304. In some examples, the number of rails 306 can be
utilized to guide the optical module 308 into the receptacle such that the connectors of
the optical module 308 are aligned with the connactors of the receptacie 304, As
described herein, the receptacie 304 can be ulilized to elecirically couple the optical
moduie 308 to the interposer card 303.

[G025] In some examples, the systemn 330 can include a cable manager 312
coupled to the interposer card 303 to couple jumper fibers 313 of the optical module 308
to the interposer card 303, In some examples, the system 330 can include a heat sink
310 that can be coupled to the optical module 308 when a retention mechanism 316 is
coupled to the number of rails 306. For example, the retention mechanism 316 can be
clip that can lock into the number of rails 306 to physically couple the heat sink 310 to
the optical module 308.

[6026] Figure 4 illustrates a diagram of an example of a system 430 for a cage
assembly for an optical module consistent with the present disclosure. In some
examples, the system 430 can ilustrate system 330 as referenced in Figure 3 when the
elements of system 330 are coupled together. For example, the system 430 can
Hustrate: when the optical module 408 is coupled {o the receptacle 404, when the

connecior 414 is coupled to the connector 434, when the connecior 414 is coupled {0 a
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connector retainer 433, and/or when the heat sink 410 is coupled to the optical module
408.

[6027] in some examples, the system 430 can inciude a mezzanine card 402
coupled to a system board via a connector 405, In some examples, the system 430 can
include an air baffle 438 coupled to the system board 432, In some examples, the air
baffle 438 can be utilized to direct airflow between the mezzanine card 402 and the
system board 432. For example, the air baffle 438 can be utilized receive and direct
cool air in the direction of arrow 436. In some examples, the air baffle 438 can be
utilized to direct cool air across the heat sink 410 coupled to the optical module 408 via
the retention mechanism 4186. In some examples, the cool air direction 436 is isolated
from the hot air direction 43%9 (e.q., air that is relatively warmer than the cool air) that
passes over the network controller 407. In some examples, the hot air direction 439
may he air that is downstream from other processors of the system 430.

[0028] As used herein, “a” or "a number of’ something can refer to one or more
such things. For example, "a number of widgets” can refer to one or more widgets. The
above specification, examples and data provide a description of the method and
applications, and use of the system and method of the present disclosure. Since many
examples can be made without departing from the spirit and scope of the system and
method of the present disclosure, this specification merely sets forth some of the many

possible example configurations and implementations.
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Vihat is claimed:

1. A system for a cage assembly for an optical module, comprising:

a receptacle coupled to an interposer card;

a number of rails coupled to the interposer card o align an optical module
with the receptacle; and

a mezzanine card coupled to the interposer card, wherein the oplical

maodule is utilized via the mezzanine card.

2. The system of claim 1, wherein the optical module is an optical transceiver
paddie card.
3. The sysiem of claim 1, comprising a retention mechanism to couple the optical

moduie to the interposer card.

4. The system of claim 3, wherein the retention mechanism is coupled to a heat
sink.
5. The system of claim 1, comprising a cable manager coupled to the interposer

card to couple jumper fibers of the optical module {o the interposer card.

8. The sysiem of claim 1, comprising an air baffle coupled between the mezzanine

card and a system board.

7. The system of claim 1, comprising a connection interface to couple the interposer

card to the mezzanine card.

8. A cage assembly for an optical module, comprising:
a receptacle coupled to a number of raiis to receive an optical module,

wherein the number of rails align the optical module with the recepiacie;
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a retention mechanism coupled to the number of rails (o couple g heat
sink to the optical module; and

a blind-mate connector coupled to the optical module via jumper fibers.

Q. The cage assembly of claim 8, comprising a cable manager coupled to the

jumper fibers of the optical module.

10.  The cage assembly of claim 8, wherein the receptacle is coupled to an interposer

card.

11.  The cage assembly of claim &, wherein the number of rails include a retention

mechanism to lock the optical module {o the receptacle.

12. A system for a cage assembily for an optical module, comprising:

a receptacle coupled to an interposer card to couple a MSA paddie card
optical module to the interposer card,

a number of rails coupled to the interposer card to align the MSA paddle
card optical module with the receptacie;

a retention clip coupled to the number of rails to couple a heat sink o the
MSA paddie card optical moduie; and

a blind-mate optical connector coupled to the paddle card optical module,

wherein the blind-mate optical connector coupies the interposer card (o a system board.

13.  The system of claim 12, wherein the receptacie includes a standards compliant
receptacie and wherein the paddie card optical module includes a standards compliant
paddie card optical module, and wherein the paddie card optical module is coupled to

the blind-mate optical connector via a number of jumper fibers.

14.  The system of claim 13, wherein the number of jumper fibers are coupled ic the

interposer card via a cable manager.
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15.  The system of claim 12, comprising a connsector to electrically couple the

interposer card to a system board.
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Fig. 2
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