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cludes a dock coupled to a system board, wherein the dock comprises an align-
ment feature to receive an optical connector module from a first direction and
align a dock transceiver with a lens of the optical connector module in a second
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BLIND-MATE OPTICAL CONNECTORS

Background

[0001] Computing systems can include a system board with a number of socket
connectors {o couple module boards to the system board. The module boards can be
hot-pluggable transceiver modules. The hot-pluggable transceiver modules, such as 1-
tane Small Form Facior Pluggable (SFP), 4-lane Quad Small Form Factor Pluggable
(QSFP), and 12-Lane CXP, can bea used for network data communications. The
fransceiver modules can be hot-pluggable o the system board, such as a printed circuit
board of a network interface controller (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 Drawings

[00G02] Figure 1 illustrates a diagram of an example of a system for a blind-mate
optical connector consistent with the present disclosure.
[6003] Figure 2 illustrates a diagram of an example of a system for a blind-mate
optical connector consistent with the present disclosure.
[0004] Figure 3 illustrates a diagram of an example of a system for a blind-mate
optical connector consistent with the present disclosure.
[0005] Figure 4 illustrates a diagram of an example of a system for a blind-mate

optical connector consistent with the present disclosure.
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Detailed Description

{0008} A number of examples for a blind-mate optical connector are described
herein. In one example, a system for a blind-mate optical connector includes a dock
coupled to a system board, where the dock comprises a mechanical alignment feature
to receive an optical connector module from a first direction and align a dock transceiver
with a lens of the optical connactor module in a second direction.

[6007] in another example, a system for a blind-mate optical connector, can
include: a plurality of vertical oplical transceivers coupled directly to a system board, a
dock coupled to the system board, where the dock encioses the plurality of vertical
optical transceivers, and an alignment feature coupled to the dock {o receive an optical
connector module through an opening of the dock, where the alignment feature aligns a
plurality of optical fibers within the optical connector module with the vertical optlical
transceivers.

[0008] In some exampiles, the plurality of optical fibers can be utilized to transfer
optical signals from the vertical optical transceivers 1o a different oplical waveguide
device. In some examples, the plurality of optical fibers can be bent to transfer the
optical signals in a direction that is perpendicular to the direction that the vertical optical
transceivers transfer the optical signal. For example, the vertical optical transceivers
can transfer optical signals in a vertical direction and the optical connector module can
transfer the optical signais in a horizontal direction.

{G003] in some examples, the blind-mate optical connector described herein can
include a dock that can enclose a number of optical transceivers that are coupled
directly t0 a system board. The blind-mate optical connector described herein can
provide optical connectivity to optical transceaivers with a relatively small lane-count
compared to previous systems by ulilizing a jumperless connection {(e.g., utilizing the
optical connector module as described herein). In some examples, the blind-mate
optical connector described herein can have a relatively lower cost, lower optical loss,
and a relatively lower profile compared {o previous systems and methods.

{60107 Figure 1 illustrates a diagram of an example of a system 100 for a blind-

mate optical connector consistent with the present disclosure. The system 100 can be
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utitized to provide optical communication between a system board 102 and a different
optical waveguide utilizing an optical connector module 1186, As used herein, the optical
connector module 116 can include an optical module fens 118, an optical transfer
device 120, and/or an optical path 122 to transmit optical communication signals. In
some examples, the optical connector module 116 can be coupled to a different optical
waveguide device or optical waveguide sysiem. In some examples, the optical
connector module 116 1s a passive device (e.q., includes no active devices, includes no
optical transceiver device, eic.).

60111 in some examples, the system board 102 can include a number of
components 104 {e.g., processor, memory, heat sinks, ete). For exampie, the system
board 102 can include a network controller and/or memory to perform data
communication functions. In some examples, the system 100 can be utilized to perform
data communication functions with a different device or system when the optical
connactor module 116 is coupled to the dock 106.

[0012] In some examples, the sysiem 100 can inciude a dock 106. In some
axamples, the dock 106 can include an enclosure that is coupled to the system board
102. In some examples, the dock 106 can be an enclosure to protect an optical
fransceiver 110 {(e.g., dock transceiver) and transceiver lens 108 from dust and/or other
elements that can damage the optical transceiver 110 and transceiver lens 108, In
some examples, the optical transceiver 110 and transceiver lens 108 can be a vertical
optical transceiver. As used herein, a vertical optical transceiver can inciude an optical
fransceiver that can transmit and receive an optical signal in a vertical direction
compared to the system board 102. For example, the vertical optical transceiver can
transmit and receive an optical signal in a direction that is substantially perpendicular to
the plane of the system board 102

[6013] in some exampiles, the dock 106 can include an aperture 114 for receiving
the optical connector module 116, In some examples, the dock 106 can include a door
112-1 and hinge 112-2 to allow the optical connector module 116 o be inserted into the
dock 108, and enciose the optical fransceiver 110 and transceiver lens 108 when the
optical connector module 116 is removed from the dock 106. In some examples, the

system 100 can utilize an optical connector module 116 that can transmit and receive
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data with the sysitem board 102 via an optical transceiver coupled to the optical
connector module 116, In some examples, the optical connector module 116 can be
coupled to a computing device such that the computing device can communicate with
the system board 102 when the optical connector module 116 is coupled to the dock
1086.

[0014] In some exampiles, the optical connector module 116 can include an
optical module lens 118, an optical transfer device 120, and/or an optical path 122, in
some examples, the optical moduie lens 118, optical transfer device 120, and the
optical path 122 can be utilized to receive optical signals from the optical transceiver
110 andfor transmit optical signals to the optical transceiver 110. In some examples, the
optical module lens 118 can be protectad by a lid 124 when the optical connector
module 116 is decoupled from the dock 108, In some examples, the lid 124 can be 3
sliding hd that can be moved from covering the optical module lens 118 when the optical
connactor module 116 is coupled to the dock 106, For example, the lid 124 can contact
a lip 126 when the optical connector module 116 is coupled o the dock 106. In this
axample, the lid 124 can slide away from the optical module lens 118 as the optical
connector module 116 is inserted into the aperture 114.

[6015] in some examples, the optical connector module 116 can include a locking
mechanism 128-1 that can couple 1o a receiving mechanism 128-2 attached to the dock
106. In some examples, the locking mechanism 128-1 can couple the optical connector
module 116 to the dock 106. In some examples, the locking mechanism 128-1 can lock
the optical connector module 116 in a position that aligns the lens 108 of the dock 106
with the optical module lens 118 of the optical connector module 116. That is, the
locking mechanism 128-1 and receiving mechanism 128-2 can be utilized as part of an
alignment feature. For example, the alignment feature can include a number of rails
coupled to the dock 106 to help guide the optical connecior module 116 into a position
that aligns the lens 108 of the dock 106 with the optical module lens 118 of the optical
connector module 116,

{0016] The system 100 can be utilized to provide optical communication between
the system board 102 and a different device coupled {o the optical connector module

116. The system 100 can lower cost, increase optical signal quality, and/or decrease a
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footprint of the optical transceiver 110 coupled to the system board 102, In addition, the
system 100 can provide an orthogonal coupling (e.g., parallel insertion with the system
board 102) of the optical connector module 116 into an aperture 114 of the dock 106.
Furthermore, the system 100 can provide a horizontal coupling with a vertical optical
transceiver that provides optical signais to the optical connector module 1186 coupled to
the dock 106. In this example, the optical connector module 116 can alter the direction
of the optical signals such that the oplical signals are transferraed horizontally (e.q.,
same direction as the coupling between the optical connector module 116 and the dock
108.

0017} Figure 2 illustrates a diagram of an example of a system 200 for a blind-
mate optical connector consistent with the present disclosure. In some examples, the
system 200 can include the same and/or similar elements as system 100 as referenced
in Figure 1. The system 200 can represent when an optical connector module 216 s
coupled to a dock 206 that s coupled to a system board 202.

[0018] in some examples, the system 200 can inciude a system board 202. The
system board 202 can include a number of components 204 (e.q., network controller,
processor, memory, heat sink, etc.). As described herein, the dock 206 can be utilized
to enclose and/or protect an optical fransceiver 210 and transceiver lens 208, As
described herein, the optical connector module 216 can be horizontally inserted (e.g.,
substantially at a right angle with the system board 202, etc.) into the dock 206 via the
aperture 214, In some examples, the optical connector module 216 can be inserted into
the dock 206 by depressing a door 212-1 coupled 10 a hinge 212-2. In some examples,
the hinge 212-2 can utilize a spring mechanism {0 remain closed when the optical
connector module 216 is removed from the dock 206.

{0019] As described herein, the optical connector module 216 can include a lid
224, In some examples, the lid 224 can be a sliding lid that can slide away from the
optical module lens 218 of the optical connector module 216 when the optical conneclor
module 216 is coupled to the dock 206. As described herein, the optical connector
module 216 can include a locking mechanism 228-1 that can be coupled {0 a receiving
mechanism 228-2 when the optical connector module 216 is coupled to the dock 206. In

some examples, the locking mechanism 228-1 is coupled o the receiving mechanism
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228-2 when an optical transceiver 210 and fransceiver lens 208 are aligned to an optical
module lens 218 of the optical connector module 216.

{00201 As described herein, the optical transceiver 210 can transmit and receive
optical signals with the oplical connector module 216 when the optical connector
module 216 is coupled to the dock 206. in one example, the optical transceiver 210 can
transmit an optical signal through the lens 208. In this example, the optical signal can be
received at the optical moduie lens 218 of the optical connector module 216. In this
gxample, the optical signal can be directed from the optical module lens 218 {o an
optical path 222 by an optical transfer device 220 {&.¢., mirrored device, device capable
of changing a direction of an optical signal, etc.). In some examples, a fiber optic or
other optical waveguide device can be utilized to capture the received optical signal
from the lens and alter the direction of the optical signal. For example, the optical signal
can pe received at a first direction (e.q., substantially vertical direction, perpendicular
direction compared to the service board 202, stc.) and altered {0 a second direction
{e.q., substantially horizontal direction, parailel direction compared to the service board
202, etc.).

[6021] Figure 3 illustrates a diagram of an example of a system 300 for a blind-
mate optical connector consistent with the present disclosure. In some examples, the
systemn 300 can include the same and/or similar elements as system 100 as referenced
in Figure 1 and system 200 as referenced in Figure 2. For example, the system 300 can
include a system board 302-1, 302-2, 302-3 with a dock 306-1, 306-2, 306-3 to enclose
an optical transceiver 310-1, 310-2, 310-3 and transceiver lens 308-1, 308-2, 308-3. As
described herein, the dock 306-1, 306-2, 306-3 can be utilized to protect the oplical
transceiver 310-1, 310-2, 310-3 and transceiver lens 308-1, 308-2, 308-3 from dust and
other elements.

[6022] in one example, the system 300 can include an optical connector module
316-1 that is decoupied from the dock 306-1. In this example, the optical connector
module 316-1 is removed from the dock 306-1 and is unable {o communicate with the
optical transceiver 310-1. As described herein, the dock 306-1 can include a door that

can be closed when the optical connector module is decoupled from the dock 306-1. in
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addition, the optical connector module 316~1 can include a lid that can enclose or cover
a lens of the optical connector module 316-1.

[0023] in another example, the system 300 can include an optical connector
moduie 316-2 that is partially coupled to the dock 306-2. As described herein, a portion
of the optical connector module 316-2 can be inserted into the dock 306-2 via an
aperture/door of the dock 306-2. In some examples, a lid of the optical connector
module 316-2 can be depressed or moved away from the lens of the optical connector
module 316-2. In this example, the optical connector module 316-2 may not be fully
coupled to the dock 306-2 and thus the optical connector module 316-2 may not be able
to receive signals from the optical transceiver 310-2.

{0024 Furthermore, in another example, the system 300 can include an optical
connector module 316-3 that is coupled to the dock 306-3. In this example, a locking
mechanism of the oplical connector module 316-3 can be coupled {0 a receiving
mechanism as described herein. In this example, a lens of the optical connector module
316-3 can be aligned with the lens 308-3 and optical transceiver 310-3. The system
board 302-3 can communicate with a device coupled to the oplical connector module
316-3 via optical communication when the optical connector module 316-3 is alighed
with the lens 308-3 and optical transceiver 310-3.

[0025] Figure 4 illustrates a diagram of an example of a system 400 for a blind-
mate optical connector consistent with the present disclosure. The system 400 can
nclude the same and/or similar elements as system 100 as referenced in Figure 1,
system 200 as referenced in Figure 2, or system 300 as referenced in Figure 3. For
example, the system 400 can include a system board 402-1, 402-2, a dock 406-1, 406-
2, and/or an optical connector module 416,

[0026] The system 400 can represent a dock 406-1, 406-2 with a plurality of
optical transceivers 410-1, 410-2 and transceiver lenses {e.g., lens 408, elc.). For
example, the dock 406-1, 406-2 can include four optical transceivers 410-1, 410-2. In
some examples, the optical transceivers 410-1, 410-2 can be vertical optical
transceivers. As described herein, utilizing vertical optical transceivers can take up less
space on the system board 402-1, 402-2 (e.g., relatively small lane count) and include a

relatively lower height compared to non-vertical optical transceivers. In addition, as
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described herein, the system 400 can utilize optical transceivers 410-1, 410-2 such that
there is a jumperless connection between the optical transceivers 410-1, 410-2 and a
different optical waveguide device.

[G027] in some examples, the optical connector module 416 can include a
number of divided portions {o enclose transceiver lenses for each of the optical
transceivers 410-2. For example, each optical transceiver 410-1, 410-2 can include a
designated transmitting and receiving portion. In this exampile, the optical connector
module can include a similar designated transmitling and receiving portion for each of
the plurality of optical transceivers 410-1, 410-2. In some examples, the optical
connector module 416 can include a separate optical path for each of the plurality of
optical transceivers 410-1, 410-2. For exampile, the optical connector module 416 can
include a first lens and a first optical path {e.g., bent optical path) for a first optical
fransceiver and a second lens and a second optical path for a second optical
transceiver. In this example, each separate path can be separated by a physical barrier
to prevent the optical signals from interrupting other optical signals from a different
optical transceiver {e.¢., neighboring optical transceiver, eic.). In some exampleas, the
optical path of the optical connector module 416 can include a plurality of optical fibers
that are bent to transfer optical signals from gach of the corresponding optical
transceivers 410-1, 410-2.

{0028] 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 exampies 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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What is claimed:

1. A system for a blind-mate optical connector, comprising:
a dock coupled to a system board, wherein the dock comprises an
alignment feature {o receive an optical connector module from a first direction and align

a dock transceiver with a lens of the oplical connector module in a second direction.

2. The system of claim 1, wherein the first direction is substantially parailel with the
system board and the second direction is substantially perpendicular with the system

board.

3. The system of claim 1, wherein the optical connector module includes a locking
mechanism o couple the optical connector module 10 the dock when the dock

fransceiver is aligned with the lens of the optical connector module.

4. The system of claim 1, wherein dock transceiver is a vertical optical transceiver.

5. The system of claim 1, wherein the optical connector module includes a shiding
lid positioned over the lens of the optical connecior module when the optical connector

moduie is decoupled from the dock.

8. The system of claim 5, wherein the shiding lid is positioned away from the lens of

the optical connector module when the optical connector module is coupled to the dock.

7. The system of claim 1, wherein the dock comprises an enclosure with a door to

receive the optical connector module.

8. A blind-mate optical connector dock, comprising:
a vertical optical transceiver coupled to a system board;
an enclosure coupled o the system board around the vertical optical

transceiver;
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an opening of the enclosure to receive an optical connector module; and
an alignment feature coupled to the enclosure to align a lens of the oplical

connector module with a lens of the vertical optical transceiver,

9. The blind-mate optical connector dock of claim 8, wherein the opening is coupled
to a hinged door to enclose the vertical optical transceiver when the optical connector

module is decoupled from the enclosure.

10, The blind-mate optical connactor dock of claim 8, wherein the vertical optical
transceiver utilizes a jumperless connection when the optical connector module is

coupled to the enclosure.

11.  The blind-mate optical connector dock of claim 8, wherein the vertical optical

transceiver is diractly coupled to the system board.

12. A system for a blind-mate optical connector, comprising:

a plurality of vertical optical transceivers coupled directly to a system
board:

a dock coupled to the system board, wherein the dock encloses the
plurality of vertical optical fransceivers; and

an alignment feature coupled to the dock to receive an optical connector
moduie through an opening of the dock, wherein the alignment feature aligns a plurality

of optical fibers within the optical connector module with the vertical optical transceivers.

13. The system of claim 12, wherain the plurality of vertical optical transceivers are

directly coupled to the system board without electrical connectors.

14, The system of claim 12, wherein the alignment feature receives the optical

connector module substantially parallel to the system board.
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15, The sysiem of claim 12, wherein the plurality of vertical optical transceivers each
direct an optical signal in a direction that is substantially perpendicular {o the system

board.
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