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Blade Sub-Encloswre intermediate Conneclor

BACKGROUND
{001} A blade enclosure may inciude mustiple sub-enclosures.  The sub-
enclosures may enclose mudtipls line cards while allowing the line cards t© communicate
with the blade encloswre slectrinal backplang. The line cards may be, for exampls,

storage or compute min blades,

Bricr DESCRIPTION OF THE DRAWINGS

{00021  The drawings describe example embodiments. The {oliowing detailed
descrnption references the drawings, whersin:

Q0031 Figwre 1 8 a disgram Hlustrating one example of a blade system including
a blade sub-anclosure with an intermediate connacior.

[0004]  Figures 2A, 2B, 2C, and 2D are diagrams Hlustrating sxamples of
compecting 8 sysiam conneclor o & connector housing using an intermediaie
conngctor within a blade sub-enclosire.

Q008 Figure 3 is a diagram illustrating one example of communicating between

a system conneacior and line card connsclor via inlermediate conneclors.,

DETALED DESCRIPTION

00061 In one implementation, a blade enclusure includes a sub-enclosurs that
allows Yor flaxible modularity such that connections 1o the blade enclosure may be
adiusted by a customer after manufactning. A connector housing positionad at the
sub-enclosure  intermediate  bulkhead may accept a number of intermediate
connectors.  The connector housing intermediate connectars may connect 1o a ling
oard, and the intlermediale connectors may communicate with 3 system conneclor for
communicating with the blade encloswe.  The connector housing may accept
intermediate connectors of different types, such as where some intermediale

conneciors are electrical conneclors and some intermediale conneclors are oplical
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gonnectors.  The connector housing may include slots or other receptacles for the
intermediate connectors such that the number of intermediate connectors 18 variable,
The number or type of connections, such as electrical or oplical, between ling cards
and the blade enclosure backplane may be configured by a customer. A varving
number of elecirical and optical hamesses may be installed in a modular fashion to
gonnact o the intermediate connectors. The modularity may also allow for belter
flexibilily and easiar servicsability.

{00071 Figure 1 is a disgram illustrating one example of 8 blade system moluding
a blade sub-enclosure inlermediate connector. The blade enclosure 100 may house
multiple sub-anclosures, such as the blade sub-enclosure 101, The blade sub-
enclosure 101 may be any sutlable endlosure o house ling cards. The blade sub-
enclosurs 101 may be, for sxample, 3 metal or plastic enclosure. The blade sub-
anclosure 107 may include a rear bulkhead 107, an intermediate bulkhead 108, and
ing cards 102 and 103, The line cards 102 and 103 may be any suilablg ling cards,
such as compute or storage line cards. The iine cards 108 and 103 constitule line
card connectors 105 and 104, respeclively.  The rear budkhsad 107 and the
intermediate bulkhead 108 may be made from sheel melal or plastic forming a portion
of the blade sub-enciosurs 201,

{00081 The rear bulkhead 107 may include an abilily {o connect o the blade
snclosure 100, For example, a8 system connector 108 may be a connsclor for
comnecting the blade sub-encloswre 101 to the blade enclosure 100, The system
connector 108 may be, for example, a bind mate connecior. In one implamentation,
the system connector 108 i a foating cable-terminated receptacis to blind mate with
the biade enclosure 100 mid-plane using an alignment festure {(not shown). The
mounting surface of the system connector 108 may be perpendicuiar to the PR plane
of the line cards 102 and 1038 wherg the line card connectors 108 and 104 are
mounted. In one implamentation, the ling card connectars 105 and 104 are right-angle
PCB-mountad and include an alignment festure for 3 hlind mate spplication.

{00087 The comnector housings 108 and 110 may include infermediate
corpectars for comymunicating betwsen the line cards 102 and 108 o the sysiem

connector 108, For example, the connector housing 110 may allow for mulliple



WO 2016/133495 PCT/US2015/016162

ntermadiate conneclors, One intermediate connector 113 is shown on both sides of
the intermediate bulkhead 108, within the connector housing 110, Likewise, the
comsctor housing 108 may include a st of intermadiate connectors, although one
mtermediate connector s shown,  The conneclor housings 108 and 110 may be
configured such that an intermediate connecior is ussd {o both connect to a Hng card
gonneactor and a blade sub-enclosure system comnector.  in one implemantation, the
intermediate connectors areg mounted directly on the infermediate bulkhead 108. The
comnnector housings 108 and 110 may receive multiple intermediate connaclors such
that the number of infermediate connectors may be selected at install tme. In one
mplementation, the connector housings 108 and 110 are floaling cable lerminated
conpecters. The connector housings 108 and 110 may include an alignment feature o
allow for blind mate applications. The mounting sutface of the connector housings 108
and 110 may be paralled o a8 PCB plane where the line card connectors 104 and 105
are mounted, such as o create balter air flow.

{00101 The intermediate connector 113 may be any suilable commeclor, such as
an optical or slectical conneclor. For example, the inlermediate conneaclor 113 may
be an electrical blind mate connector. In one implementation, the connector housings
108 and 110 are configured 1o accept mulliple intermediate connectors such that the
intermediate connactors may of may not be inserled into the connaclor housing 110
For example, the connactor housings 108 and 110 may have the ability tv accept one,
two, of three intermediate connectors such that the connecior housing 110 may initially
include one intermediste comnnector and additional intermediate conneclors may be
added at & later poinl. As an example, the conheclor housings 109 and 110 may have
slots or recepiacies to allow Tor rows, columng, or arrays of intermediate connectors.

[0011]  The connector housings 110 and 100 may be configured such that t may
aocept an intermsdiate connector that is either an optical or electrical ntermediale
connector. In one implementation, different typss of intermediate connectors may be
used simultanecusly. For sxample, 8 first intermediate connector comectad o the
connectar housing 110 may be an optical comnnector, and & second intermediate
cormector connected to the connector housing may be an slectrical connacior. As an
example, the connector housing 110 may include a first row of electrical intarmediate
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gonnector stols and a second row of oplical intermediate connector slofs.

{00121  Corneclion mechanisms 111 and 112 may be used o connect the system
commgotor 108 to the intermediate connectors, such as the intermediate connhector
115, For sxample, the connection mechanisms 111 and 112 may be cabla wining
harnasses.

{00131 Figures 24, @B, 20, and 2D are diagrams Hlustrating examples of
cormecting @ system connecter fo a conneclor housing using an intermediale
connector within a blade sub-enclosure. Figures 2A, 28, 2C, and 20 dlustrate different
modular configuration oplions where an intepmediale connsctor may be used to
communicate belween a gystem connector and g line card connector. For axample,
different intermadiate connector configurations may be used depending on the number
of system connsclors fo connect to the ling card conneclors.  The number of
itermediate commectors in a connector housing may be determinad after the time of
manufacturg at install ime,

[0014]  Figure 2A shows line card connectors 200 and 208, system connector
207, connector housings 207 and 204, and intermeadiate connectors 202 and 205, The
intermediate connector 202 may be posilioned in the connecior housing 201, and the
infermediate connector 205 may be positioned in the connector housing 204, The
intermediate connsctor 202 may be used o connect the system connector 207 o the
fine card connector 200, and intermediate connector 2058 may connect the system
comngctor 207 to the fine card connector 208, The intermediate connectors 205 and
202 may be electrical connectors. I one implementation, they are eleclrical biind
mate conneclors.  The line card comnsctors 200 and 208 may b allached to
corresponding fine cards. The system conneclor 207 may be associated with a rear
bulkhead of a blade sub-anclosure, and the system connector 207 may connest o a
blade enclosure compriging the blade sub-enciosura.  The connection meacharjsms
203 and 206 may allow the syslem connector 207 o communicate with the
ntermediale connectors 202 and 206, The conneclion mechanisms 203 and 206 may
be, for example, wiring harnesses.

{00151 The conneclor housings 201 and 204 may removably receive a flexible
number of intermediale connactors 1o he used, such as where the connector housings

&
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201 and 204 include multiple receplacies in which intermediate connectors may be
inseded. In one implementation, the connector housings may include different
numbers of receptacies for intermediale connectors and may include different
numbers of intermediate connectors from one ancther. The line card connactors 200
and 208 may be configured such that they may receive different numbers of
intermediate conngctors and infermediate connectors of different types. For example,
the line card connectors 200 and 208 may include a plurality of recepiacies such that #
may receive mulliple numbers of intermediate conneclors.  As an example, the line
card connector 200 may receive one, two, or three intermediate connectors.

{00161 Figure 2B shows a blade sub-enciosure implementation where the
connector housings sach include two infermediate conneclors., Thers ars two sysiem
conmectons in communication with two ine card comnectors. For example, the blade
sub-enclosure may be configurad such that two receptacies in each of the conneckyr
housings include infermediate comnnegtors.  The conngctor housings may include
additional receptacies in which infermediate connectors are not atiached.

{00171 The syslem connecior 221 communicates with the intermediate connector
212 i the comneclor housing 211 via the conneclion mechanism 214, and
cormmmunicates with the intermediate conneclor 218 in the connector housing 217 via
the connection mechanism 210, For example, the system connector 221 may be
disposed apart from the intermediate connectors such that a connection mechanism is
used fo comimunicale betwesn the sysiem connector 221 and the intermediale
connectors.  The system comneclor 222 communicales with the intermediate
connactor 213 i the connector housing €11 via the connection mechanism 215 and
communicates with the intermediate connector 218 in the connector housing 217 via
the connection mechanism 220, The connection mechanisms 214, 210, 215, and 220
may be, for example, cable wiring hamesses. The intermediate comneciorns 212 and
213 may removably attach o the line card connector 208, and the intermediate
conneciors 216 and 218 may removably attach (v the ling card comsctor 210

{0018 Figure 20 shows a blade sub-enclosure implementation where the
comnectar housings sach wclude three inlermediale connectors such that three

system conneclors are in communication with two line cards. For example, the system

1321
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may be configired such thal three receptacies in each of the comnector housings
include intermadiate connectors.  The connector housings may include addiional
raceptacies in which intermediate connectors are not aftached. The receplacies may
form a row o column in which to altach intermediate conneciors.

00191 The system connecior 238 communicates with intermediate connector 225
n connector housing 228 via connection machanism 2383, and cormsnunicates with
intermediate connector 230 in conneacior housing 428 via connection mechanism 236.
The system connector 240 communicates with intermediate connector 226 in
connector housing 228 via connection mechanism 234, and communicates with
mtermediate comnnector 231 in comnector housing 228 via connection mechanism 237.
The systern conneclor 241 communicates with infermediate conneclor €27 in
commnector housing 228 via connection mechanism €35, and communicates with
intermediate connector 232 in connector housing 228 via connsction mechanism 238,
The inlermediate conngctors in the connector housing 228 removably attach fo line
card connector 233, and the intermediate conneckus in the connector housing 229
removabdy attach to the ine card connactar 224,

(00201  Figure 2D shows a blade sub-enclosure system with a housing connector
that includes options for different types of intermediate connectars. For example, the
housing connector may include a Tirst row of receplacies for optical conneciors and a
second row of receptacles for electrical connectors.  The connector housing may
recsive mulliple optical and electrical intermadiate conneciors, and the connecior
housing may function with some of the receptacies not including an intermediate
connector.  For sxample, the connactor housing 247 includes gplical intermediate
connector 249 and electrical intermediate connecltors 250, 231, and 282, and the
connector housing 248 ncludes optical intermediale connactor 283 and electrical
intermediate connectors 254, 285, and 256, Similarly, a ling card conneclor may
removably receive both elactrical and optical intermediate connectors. For example,
ing card connecior 241 micludes optical intermediale conneclor area 242 and slectrioal
intermediate connestor area 243, and line card comnector 244 mcludes opticst
intermediate connector area 245 and slecincal intermediale conneclor area 246, Line
card connector 241 may mate with conneclor housing 247, and line ¢ard connector

&
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244 may mate with connector housing 248,

{00211 The system connectors may communicate with different fypes of
intermediate connectors. For example, the system conneclors 2685 and 267
communicate with optival intermediate conneckors, and system connectors 268, 268,
and 268 communicale with slectrical intermediate conneciors. The system connector
285 communicates vig connection mechanism 257 with optical intermediate connector
248, The sysiem connector 268 commuicates vig connection mechanism 258 with
glectrical intermediale comnector 250, and via conneclion mechanism 281 with
electrical intermediate conneactor 284, The system connecky 267 communicates via
connaction mechanism 262 with oplical indermediate comneclor 254, The system
gonnector 208 communicates via connection mechanism 208 with  electrical
intermediate connector 281, and via comnnsclion mechanism 263 with elecirical
intermediate connector 255, The system connector 288 communicates via connaction
mechanism 2060 with electrical imermediate conneclty 252, and via comnsction
mechanism 264 with elacirical intermediate conneacior 258,

{00231 Figwe 3 is a diagram dlustrating one example of cormmunicating belweean
& system conheclor and ling card connector via intermediate connectors. The system
connector 300 communicates with intermediate connectors 303 and 304 via
connection mechanisms 301 and 302, The conneclion mechanisms may be, for
example, cable wiring hamesses. The infermediate connectors 303 and 304 may be
mated with line card connectors 307 and 308, The line card connector 307 includes
alignment feature 309, and line card connector 308 includes alignment fealure 310
The alignment features 308 and 310 may be akgnmeant pins or other features that
aflow the line card comnectors 307 and 308 1o secwrely receive imermediate
connectars. The intermediate connactors are included in connector housings 306 and
308 that includs an alignment featurs 1o align with the alignment features 309 and 310.
For example, the alignment fealures 308 and 310 may be profrusions, and the
connector housings 305 and 306 may nclude siols 1o receive the protrusions, or vice
versa. The alignment feature may facilitate the mating of intermediate connectors in a
cornectar housing to a line card conneclor. A connector housing allowing for a

variable number of inflermediate connectors 1o connect a line card connentor 8 systam

e



WO 2016/133495 PCT/US2015/016162

sonnector may provide modularily after the time of manufacture,
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CLAS

1 A blade sub-anclosure, comprising:

a firat system connector;

a first connector housing disposed apart from the system conneacior, the first
connector housing o removably receive a first set of intermediate connectors, whersin
a first line card connector of a first line card removably couples with the first set of
intermediate conneciors;

a second connector housing disposed apart from the first system connector and
the first connector housing 1o removably recaive a second set of intermediale
connectors, wherein a second line card connactor of 8 second ling card removabdy
couples with the second setf of inlermediate conneciors; and

wherein a first one of each of the first set of intermediate conneciars and the
sacond st of intermediale connedtors is in communication with the first system

COTNacior.

2. The blade sub-enclosure of claim 1, further comprising:

a second system comnector; and

wherain a second one of sach of the first set of intermediale connectors and the
secand sei of intermediate connectors is in communication with the second system

connactor.

3. The blade sub-enclosurs of claim 1, wherein tha first sef of intermediate
connectors and the second set of intermediate conneciors are 3t least one of optical

connectors or alectrical conneclors.

4, The blade sub-enclosure of claim 1, wherein the first system connector

includes a blind mate connector.

5, The blade sub-encloswre of claim 1, wherein the first set of intermediate

ponnectors includes an electrical connector and an oplicat connector.
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8. The blade sub-enclosure of claim 1, wherein the first connecior hausing
includes a first housing ahignment member 1o engage &8 first line card aligiment mamber
of the first card conneclor and the sacond connector housing includes a second housing
alignment member 1o engage 3 second card glignment member of the second ling card

connactor.

7. The blade sub-enclosure of claim §, wherein the first housing alignment
member and the second housing alignment member are protrusions and the first card
alignment member and the second card glignment member are siotls to receive the

respeclive profrusions.

8. The blade sub-enclosure of claim 1, further comprising
a first wiring hamess {o connect the first system comnneior o a first one of gach
of the first set of infermediate connectors and the second set of intermediate

connectors.

8. A blade gystem, comprising:

a blade enclosure including a pluralily of blade sub-enclosures {o receive a
plurality of tine cards, each blade sub-enclosure including & rear bulkhead and an
intermediate bulkhesd disposed across from the rear bulkhead;

a first system connector at the rear bulkkhead;

a sonnector housing at the intermediate bulkhaad to remavably receive a first set
of infermediate connectors, wherein a first line card connector of a first line ¢ard
remavably couplas with the first set of intermediate conneactors;

a second connsclor housing at the intermediate bulkhead to removably recsive a
second set of infermediate conneciors, wharein a sscond line card conneddor of a
second line card removably couples with the second set of intermediate conneciors,;

and

10
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wherein a first one of each of the first sel of infermediate connectors and the
secand set of intermediate conneciors is in communication with the first system

connactor,

180 The blade system of claim 9, further compriaing:

a seoond system connector; and

wherein a second one of each of the first set of intermediale connectors and the
second set of intermediate conneclors is in communication with the second system

sonnector.

11. The blade system of claim 8, wherein the first sat of intermediate sonnectors

mncludes an slectrical connector and an optical connector.

12, The blade system of claim 8, wherein the first connector housing ingludes
a first housing alignment member {0 engage a first card alignment mamber of the first
card connaciar and the second caonnecioy housing includes a second hausing alignment

member 10 engage a second card alighment member of the second card connector.

13, The blade system of claim 8, further comprising

a first wiring hamess to connect the first system connector to a first one of each
of the first set of intermediate conneciors and the sscond sst of intermediate
connentors; and

a second wiring harmess to connect the sscond system connsctor to a secand
one of each of the first set of intermediate conneciors and the second set of

intermediate connectors.

14. A blade sub-enclosure, comprising:

a connactor housing o removably receive a sel of inlermediale
connectos,

wharein each of the intermediate conneclors is iIn communication with a
fine card connector and g systam connegctor,

11
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wherein the ine card connector s in communication with a line card and
wharain the system connector is in communication with a blade enclosure

backplana,

15, The blade sub-enclosure of olaim 14, wherein the zetl of intermediagte
connectors includes gn elactical infermeadiate connector and an optical intermediale

connacior.
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