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by modulating light at different channel frequencies. An optical
configuration for Interconnecting a network Technical Field
of terminals is disclosed in U.S. patent 4,457,581 is- sued to D.C. Johnson
et al. on July 3, 1984 and com- The present invention relates to an optical
back-   5   prises hybrid transmission-reflection star couplers plane
architecture and, more particularly, an optical  that are Interconnected by
their transmission ports backplane comprised of active and passive optical
with the terminals being connected to the reflection components
thatiprovide optical interconnects be-  ports of the hybrid couplers. In
addition, U.S. patent tween a plurality of circuit modules.
4,417,334 issued to R.O. Gunderson et al. on Novem- 10  ber 22,1983
describes a data processing system hav- Description of the  Prior Art
ing a plurality of stations grouped Into subsystems and interconnected by
two optical channels with each The number of computers being used in
society   channel including a star coupler. These references is
continuously expanding as more people acquire   are all directed to
point-to-point long distance and lo- computer expertise and the cost of
computer hard-  15  cal-area optical fiber networks. As optical fiber con-
ware declines. This expansion in the use of comput-  tinues to be the
technology of choice In the design of ers In the office and home has
decentralized comput-  these networks, and more and more nodes within er
resources and has created a need for improved in-  these networks are
interconnected using optical fiber, terconnects and networking between
computers. In   the problem of bandwidth limitations due to the elec-
addition to this decentralization, the speeds at which   20  trical
backplanes within each node will become even computers operate and
communicate with each other  more evident. The prior art appears to provide
novel and terminals have also Increased. This, in turn, is  approaches or
improvements to the design and topol- creating a demand upon networking and
backplane    ogy of networks. However, advances in the design of technology
to provide not only higher speed networks  the optical backplane has not
kept pace with improve- but higher speed nodes, or switching systems and
25   ments in the topology of networks. For example, Elec- computers,
within these networks.                  tronic Letters, Vol. 22, No. 23,
6th November 1986, For example networking technology has at-      pages
1218-1219, IEEE, Stevenage, GB; P.R. Prucal tempted to responded to the
demand caused by the  et al: TDMA Fibre-Optic Network With Optical Proc-
expansion and decentralization in computer use by  essing"; discloses one
approach in the design of an providing a number of networking systems
having rel-  30  optical backplane, in which each user station con- atively
high speeds. However, a problem that is com-  necting to the backplane is
assigned a time slot dur- mon among high speed switching systems is their
lim-  ing which the user can receive a bit of information. itation on
internal,or intranode, data rates due to their  The backplane employs delay
lines the number of electrical backplanes. Electrical backplanes currently
which is selected by a station that needs to transmit used to interconnect
the circuit modules within a   35  data to another station. That is, the
transmitting sta - switching node limit the data bandwidth through the
tion chooses a delay length corresponding to the slot switching node. The
bandwidth limitations of electri-  position of the intended receiving
station. If the receiv- cal backplanes result from the increase in their
sys-  ing station is assigned to the kth time slot, then the tem parasitics
at higher data rates and their suscep-  receiver has todelaythe system
clocksignal byk(tau) tibility to electromagnetic radiation. As the demand
40  to optically sample its assigned time slot, and adds for higherspeed
switching systems increases, electri-  the delay incoherently to the
incoming signal. This cal backplanes will be an even greater obstacle to
results in the correct signal riding on top of the clock providing higher
speed networks. Finding alternate  signal. approaches to designing and
constructing higher        Such a backplane is not only inefficient, but
also speed backplanes for switching systems is impera-  45  complex from
the standpoint that it requires a receiv- tive.
ing station to calculate a delay and add the delay to Fiber optic
technology has penetrated the long  the system clock signal so that the
receiver can sam- distance communications market as a point-to-point  ple
the system backplane bus at the appropriate time. transmission media and
has been implemented to     The prior art does not address the problems
assock provide higher speed communications between   50  ated with and
caused by the use of electrical back- nodes In local-area networks. U.S.
patent 4,654,889  planes within the nodes of a network. issued to H.B.
Shutterley on March 31, 1967 de-        The problem remaining in the prior
art is to pro- scribes a multi-star fiber optic communication net-  vide a
high speed backplane for interconnecting cir- work having subnnetworks of
terminals with access  cuit modules within the nodes of a network or within
control being locaised to each individual subnetwork,  55  any other
computer systems that require high band- and communication between
subnetworks being con-   width and data rates between circuit modules.
ducted over a bus via non-interfering optical channels  According to the
present invention there is provid- by using light sources having
differentwavelengths or  ed a backplane as defined in claim 1. 2    
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problem In the prior art has been  nector 14, on an associated
correspondingly num- solved in accordance with an embodimentof the pres-
bered module 11, when that module is present. Each ent invention which
relates to an optical backplane ar-  of the N possible multifiber ribbons
[err] compris- chitecture for a switching system or computer, where-  es a
plurality of optical fibers, each optical fiber of a in the optical
backplane  comprises active and passive   5   multifiber ribbon 12 being
used for propagating a optical components  that provide optical intecon-
separate optical information signal between switch nects between a
plurality of N circuit modules asso-  13 and the associated module 11,
being interconnect- ciated with the optical backplane. More particularly,
ed to backplane 10. the optical backplane comprises a switch that in-
Optical backplane 10, in its preferred form, is an cludes at least one
optical coupler for optically cou-  10  interfacing system used to
interconnect, In a closely pling a plurality of transmit ports on one of
the N mod-  coupled hardware configuration, a plurality of N mod- ules to a
plurality of receive portson alloftheN mod-  ules [err] witheach
separatemodule 11,providing ules connected to the backplane. There is
atleast one  an Interface between the optical backplane 10 and a coupler in
the backplane for each type of Information  separate associated user
circuit 26 (shown In FIG. 2). signal to be transmitted on the backplane.
All of the   15   Optical backplane 10 in FIG. 1 can have an exem- transmit
ports on the N modules corresponding to the  plary actual physical
embodiment of a conventional same type of Information signal are optically
connect-  card mounting frame commonly used to both mount ed to the input
side of a corresponding coupler in the  and electrically interconnect
circuit cards. However, switch and the output side of the coupler is
optically  in accordance with the present invention the circuit connected
to all of the receive ports on the N modules   20   cards ormodules [err]
are Interconnected optically corresponding to that type of Information
signal. Ad-  rather than electrically. ditionally, the switch Includes a
means for synchron-   In FIG. 2 a block diagram in perspective of an ex-
izing all of the N circuit modules.                 emplary module 11, is
shown, wherein module [err] comprises a multiflber connector 14, and a
backplane Brief Description of the Drawings              25  interface
logic block 21. Backplane Interface logic block 21 is shown as comprising a
plurality of K trans- FIG. 1 is a simplified block diagram in perspec  mit
ports [err] a plurality of K receive ports [err] tive of an optical
backplane in accordance with  [err] a timing port 25, and an optional
addressing the present invention;                          and/or
contention mechanism 22. Each of the trans- FIG. 2 is a block diagram in
perspective of amod-  30   mit ports [err] and receive ports [err] on mod-
ule shown In the optical backplane of FIG. 1;    ule [err] are optically
connected by the multifiber con- FIG. 3 is a block diagram in perspective
illustrat-  nector [err] to a separate preassigned optical fiber [err] ing
in greater detail a switch shown in the optical  37K and [err]
respectively, in multifiber ribbon [err] backplane of FIG. 1;
which terminates at the other end at switch 13. The FIG. 4 Is a block
diagram In perspective illustrat-  35  transmit ports [err] provide two
functions: (1) they Ing an alternative embodimentfor a switch shown
concurrently convert the associated electrical signals in the optical
backplane of FIG. 1; and          received from addressing and/or
contention mecha- FIG. 5 is a block diagram in perspective of a N-  nism 22
into optical signals, and (2) they transmit to-N active coupler.
these optical signals forming a transmission in paral- 40  lel through
their preassigned optical fibers [err] In Detailed Description
multifiber ribbon 12, to switch 13. The receive ports [err] do the converse
of the transmit ports 23, and FIG. 1 shows a simplified block diagram of a
pre-  receive the optical signals forming a transmission In ferred
embodiment of an optical backplane 10 in ac-  parallel from their
preassigned optical fibers [err] cordance with the present invention.
Optical back-  45   and concurrently convert these received parallel opt-
plane 10 comprises a switch 13 which functions to   Ical signals into
electrical signals. The electrical sig- permit interconnection thereto of
up to a plurality of N  nals from receive ports [err] are then sent to ad-
modules 111-11N which are to be associated with      dressing and/or
contention mechanism 22which then backplane 10. For purposes of explanation
herein-   sends them to an associated user circuit 26. after, it will be
coisidered that a full complime of N   50  The operation of timing port 25
Is similar to that modules [err] are present and associate  with   of
receive ports 24, In that timing port 25 receives an backplane 10, butt
should be understood that a less-  optical timing signal [err] from an
optiqal fiber 39, er amount of modules 11 could be associated with
preassigned to carry the optical timing signal [err] backplane 10 depnding
on the present need of the     in multifiber ribbon 12 and converts that
optical tim- system. Switch 13 includes a plurality of N exemplary  55  ing
signal [err] into an electrical timing signal [err] multifiber connectors
[err] with each multifiber  that is then electrically distributed to the
associated connector 14, being connected via an exemplary sep-  user
circuit 26 via contention mechanism 22 and a arate multifiber ribbon 12, to
a similar multifiber con-  timing signal line 29. The optical timing signal
[err] 3    
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switch 13 and distributed concurrently  25. For example, as shown in FIG. 2
by the dashed to each of the N modules 111-11 N to synchronize the   line
19, the contention circuit of mechanism 22 can be modules  [err] and insure
that each module 11 has  electrically interconnected to all other
contention cir- a timing signal which Is within several nanoseconds   cuits
of backplane 10. In addition, the functionality of of all of the other
modules.                     5   the user circuit 26 is not intended to be
a limitation or User circuit 26 is electrically connected to option    part
of the present invention. User circuit 26 is simply al addressing and/or
contention mechanism 2 by a      representative of a source and destination
for the plurality of K receive lines [err] a plurality of K  electrical
signals to and from backplane 10 and could transmit lines [err] and a
timing signal line 29   resideeitheronorexternaltomodule [err] User circult
[err] Mechanism 22 is transparent to user circuit 26   10  26 could
comprise data processing, data storage, when user circuit 26 is receiving
data from backplane   and/or peripheral control devices. 10 via the receive
lines [err] but notwhen user cir-      FIG. 3 Is a block diagram
illustrating switch 13 In cuit 26 attempts  transmit ontobackplane10.When
greater detail. Switch 13 is shown as comprising a the associated user
circuit 26, of a sending module   switching block 31, an exemplary timing
generation [err] needs to transmit through backplane 10 to a user  15
block 32, and a plurality of N multifiber connectors circuit26 on anotiter
module [err] the contention circuit  [er] Switch 13 is responsible for
receiving K par- of mechanism 22 of the sending module [err] determi-
allel optical signals from any sending module 11 dur- nes when its module
11, is allowed to access back-   ing a predetermined period of time and
then forward- plane 10. When the contention circuit of mechanism   ing
these K parallel optical signals to all of the N mod- 22 determines that
its module 11 is allowed to have   20   ules [err] connected thereto. Each
of the N multi- access to backplane 10, user circuit 26 then sends    fiber
connectors [err] connects both the set of K electrical data signals in
parallel over the transmit  optical fibers [err] and the set of K optical
fibers lines [err] to the backplane interface logic block 21  [err] from a
corresponding multifiber ribbon [err] of module [err] The addressing
circuit of mechanism    [err]  to one of N sets of internal receive optical
fibers 22 (1) when transmitting associates the electrical  25  [err] and
one of N sets of internal transmit optical data signal with a destination
user circuit 26 on one  fibers [err] respectively. The set of K optical
fib- or more modules 11 associated with backplane 10,      ers [err]
carries optical signals from a separate and (2) when receiving it
identifies whether the elec-  one of modules [err] to switch 13 and the set
of K trical data signal s destined for its associated user  optical fibers
381-38K carries optical signals from circuit 26. The plurality of transmit
ports [err]  with-  30  switch 13 to a separate one of modules [err]. Each
in backplane interface  ace logic block 21 then convert the  set of
internal receive optical fibers [err] comprises a received parallel
electrical signals to optical signals  plurality of K individual optical
fibers, with each opti- and transmit these optical signals in parallel via
the  cal fiber corresponding to one of the K optical fibers K optical
fibers [err] in multlfiber ribbon [err] to  [err] in multifiber ribbon
[err] Similarly, each set of backplane 10. The parallel optical signals are
distrib-  35  internal transmit optical fibers [err] comprises a plural-
uted by backplane 10 via multifiber ribbons [err]   ity of K individual
optical fibers, with each optical fiber to each module [err] connected to
backplane 10.     corresponding to one of the K optical fibers [err] In
eachofthe modules  [err] the parallel optical sig-  in multifiber ribbon
[err] The other end of both sets of nals are received bn the K optical
fibers [err] by a  internal optical fibers, [err] and [err] are connected
to plurality of receive ports [err] The receive ports  40   opposite sides
of a plurality of K passive optical star [err] In each module [err]
concurrently (1) con-  couplers [err] within switching block 31. vert the
parallel received optical signals to electrical  Switching block 31
comprises a plurality of K pas- signals, and (2) transmit the parallel
electrical signals  sive optical star couplers [err] a separate passive to
their associated user circuit 26 via addressing    optical coupler [err]
for each of the plurality of K optical and/or contention mechanism 22 and
receive lines  45  information signals in either one of the sets of
internal [err] When the functions of the optional address   optical fibers,
[err] and [err] Switching block 31 receives and contention circuits in
mechanism 22 are placed    a plurality of K parallel optical signals from
one of the alternatively in user circuit 26, the above described  N sets of
the internal receive optical fibers [err] functions of these circuits will
be performed in user  and couples these K parallel optical signals via cou-
circuit 26.                                      50   piers [err] to each
of the N sets of the Internal It is to be understood that module [err] as
shown  transmit optical fibers [err] going to each of the in FIG. 2, Is for
puposes of illustration and notforpur-  multifiber connectors [err] Each of
the passive poses of limitation, and that module 11, could include  optical
couplers [err] includes N input ports and N out- (1) any conventio al means
for providing a suitable   put ports for coupling an optical signal
received on contention mechinism 22 with the above character-  55   any of
the N input ports to all of the N output ports. istics, and (2) any
suitable and commonly available   Each of the N input ports of each optical
coupler 36 optical devices to Implement the functions of the     is
connected to a separate correspondingly num- transmit ports 23, receive
ports 24, and timing port  bered optical fiber within each set of Internal
receive 4    
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[err] coming from each of the N mul-  [err] may have one or up to K optical
fibers de- tifiber connectors [err] and each of the N output   pendent on
the type of signal being received or trans- ports of each optical coupler
36 is connected to a sep-  mitted respectively over that internal optical
fiber. It arate correspondingly numbered optical fiber within   is to be
further understood that the number of L input each setof internal transmit
optical fibers [err] go-   5   ports and the number of M output ports of
each cou- ing to each of the N multifiber connectors [err]    pler [err]
can be different for each coupler 36 de- It is to be undrstood that the
present backplane  pendent on the signals received from the associated
could also operate with modules [err] that may only re-  one or more
internal optical fibers [err] and trans- quire to transmit information to
other modules [err] and  mitted to internal optical fibers [err] For
example, not receive information  from other modules [err]   as   10   a
signal from module [err] can comprise a video signal may be found for
modules that provide broadcast        requiring K optical fibers whereas a
signal from mod- messages on the backplane. Alternatively, the pres-    ule
112 can comprise a voice signal requiring only one ent backplane could also
operate with modules [err]     optical fiber. that may only require to
receive information from         The exemplary timing generation block 32,
other modules [err] and not transmit information to   15  shown in both
FIG. 3 and FIG. 4, provides an optical other modules [err] as may be found
for modules func-  timing signal [err] to optical backplane 10 to syn-
tioning as monitors on the backplane Under such      chronize all of the
associated N modules [err] and conditions, when using the exemplary optical
cou-    the user circuits 26 connected thereto. Timing gener- plers [err]
with an equal number of N input ports   ation block 32 includes an
exemplary single crystal and N output ports, a transmit only module would
only   20   oscillator 33 for generating an electrical timing signal use
optical fibers [err] in multifiber ribbon 12, to  [err] an optical transmit
port 34 for converting the transmit information to backplane 10; and a
receive   electrical timing signal [err] into an optical timing sig- only
module 11  would only use optical fibers [err]  nal [err] and a 1-to-N
optical splitter 35 to split the in multifiber ribbon [err] to receive
information from  optcal timing signal [err] for distribution to each of
backplane 10. It isto be understood, however, that the   25  the N modules
[err]. Each of the associated N opt- exemplary use in FIG. 3 of optical
star couplers [err]  ical outputs from optical splitter 35 is connected via
36K with an equal number of N input ports and [err] out-  the N multifiber
connectors 141-14N to the corre- put ports is not to be a limitation on the
present inven-  sponding optical fiber 39, assigned to carry the optical
tion. Any suitable optical coupler with the above de-  timing signal [err]
in each of the N multifiber ribbons scribed characteri tics could be used
and still remain   30   [err] to the separate one of the associated mod-
within the spirit and scope of the present invention.  ules 11 1-11N
connected to the other end of each mul- FIG. 4 shows an alternative
embodiment of         tifiber ribbon [err] Alternatively, it is to be
under- switch 13 that includes a plurality of K optical star cou-  stood,
the timing signal can be distributed electrically piers [err] with L input
ports and M output ports,  to each module or broadcast by free-space
electro- where L and M are equal to or less than N and where   35
magnetic radiation to each module. L can be equal to or different from M.
In FIG. 4, mul-    Other suitable variations and modifications could
tifiber ribbon [err] is connected to multifiber connec-  be made to either
one or all of optical backplane 10 tor [err]  and atthe distant end to a
transmit only mod-  in FIG. 1, module 11, In FIG. 2, orswitch 13 in FIG. 3
ule [err]  Multifiber connector [err]  only connects  and FIG. 4. For
example, an alternative to using the (1) the K optical fibers [err] from
multifiber ribbon   40   K passive optical couplers [err] shown in FIG. 3,
[err] to switching block 31 via the set of internal re-  is to implement
the switching block using one or up to ceive optical fibers [err] and (2)
the timing generation  K active couplers. More particularly, the N-to-N
pas- block 32 to optical timing fiber [err]  . Optical fibers  sive optical
couplers [err] would be replaced with [err] in multifiber ribbon [err]
are not connected  an N-to-N active coupler 50 like that shown in FIG. 5.
to switching block 31 since they are not required by   45   Such exemplary
N-to-N active coupler 50 can com- the distant transmit only module [err]. A
similar ar-  prise an N-to-1 passive coupler 51, followed by an rangement
is obtained when connecting a distant re-   optical-to-electrical receiving
means 54, an electri- ceive only module 11N to multifiber connector [err]
on  cal-to-optical transmitting means 55, and then a 1-to- switch 13 via
multif ber ribbon [err] However, with this  N passive optical splitter 53.
arrangement, multifiber connector 14N only connects  50 (1) switching block
31 to the K optical fibers [err] in multifiber ribbon 12N via a set of
internal transmit  Claims optical fibers [err] and (2) timing generation
block 32 to optical timing fiber [err] Optical fibers [err] in  1.
Abackplane(10)forinterconnectingapluralityof multifiber ribbon [err]  are
not connected to switching   55  N associated user circuits comprising
block 31 since they are not required by the distant re-       means (32)
for transmitting a timing signal ceive only module [err] It is to be
understood that in     concurrentlyto each of N associated user circuits
FIG. 4 each of the internal optical fibers [err] and   for synchronizing
the N user circuits, and 5    
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[err] coming from each of the N mul-  [err] may have one or up to K optical
fibers de- tiflber connectors [err] and each of the N output  pendent on
the type of signal being received or trans- ports of each optical coupler
36 is connected to a sep-  mitted respectively over that internal optical
fiber. It arate correspondingly numbered optical fiber within  is to be
further understood that the number of L Input each set of Internal transmit
optical fibers [err] go-   5   ports and the number of M output ports of
each cou- ing to each of the N multifiber connectors [err]  pier [err] can
be different for each coupler 36 de- it is to be understood that the
present backplane  pendant on the signals received from the associated
could also operate with modules [err] that may only re-  one or more
internal optical fibers [err] and trans- quire to transmit information to
other modules [err] and  mitted to internal optical fibers [err] For
example, not receive Information from other modules [err] as   10   a
signal from module [err] can comprise a video signal may be found for
modules that provide broadcast      requiring K optical fibers whereas a
signal from mod- messages on the backplane. Alternatively, the pres-  ule
[err] can comprise a voice signal requiring only one ent backplane could
also operate with modules [err]    optical fiber. that may only require to
receive information from        The exemplary timing generation block 32,
other modules [err] and not transmit information to   15  shown In both
FIG. 3 and FIG. 4, provides an optical other modules [err] as may be found
for modules func-  timing signal [err] to optical backplane 10 to syn-
tioning as monitors on the backplane. Under such     chronize all of the
associated N modules [err] and conditions, when using the exemplary optical
cou-    the user circuits 26 connected thereto. Timing gener- plers [err]
with an equal number of N input ports  ation block 32 includes an exemplary
single crystal and N output ports, a transmit only module would only  20
oscillator 33 for generating an electrical timing signal use optical fibers
[err] in multifiber ribbon 12, to  [err] an optical transmit port 34 for
converting the transmit information to backplane 10; and a receive
electrical timing signal [err] into an optical timing sig- only module
[err] would only use optical fibers [err]  nal [err] and a 1-to-N optical
splitter 35 to split the in multifiber ribbon [err] to receive information
from  optical timing signal [err] for distribution to each of backplane 10.
It is to be understood, however, that the   25  the N modules [err] Each of
the associated N opt- exemplary use in FIG. 3 of optical star couplers
[err]  ical outputs from optical splitter 35 is connected via 36K with an
equal umber of N input ports and N out-  the N multifiber connectors [err]
to the corre- put ports is not to be a limitation on the present inven-
sponding optical fiber [err] assigned to carry the optical tion. Any
suitable optical coupler with the above de-  timing signal [err] in each of
the N multiflber ribbons scribed characteristics could be used and still
remain  30   [err] to the separate one of the associated mod- within the
spirit and scope of the present invention.  ules [err] connected to the
other end of each mul- FIG. 4 shows an alternative embodiment of
tifiber ribbon [err] Alternatively, it is to be under- switch 13 that
includes a plurality of K optical star cou-  stood, the timing signal can
be distributed electrically piers [err] with L Input ports and M output
ports,  to each module or broadcast by free-space electro- where L and M
are equal to or less than N and where   35   magnetic radiation to each
module. L can be equal to or different from M. In FIG. 4 mul-
Othersultable variations and modifications could tifiber ribbon [err]   is
connected to multifiber connec-  be made to either one or all of optical
backplane 10 tor [err] and at the distant end to a transmit only mod-  in
FIG. 1, module [err] in FIG. 2, or switch 13 in FIG. 3 ule [err] .
Multifiber connector [err]  only connects  and FIG. 4. For example, an
alternative to using the (1) the K optical fibers [err] from multifiber
ribbon   40   K passive optical couplers [err] shown in FIG. 3, [err] to
switching block 31 via the set of internal re-  Is to implement the
switching block using one or up to ceive optical fibers [err] and (2) the
timing generation  K active couplers. More particularly, the N-to-N pas-
block 32 to optical timing fiber [err]. Optical fibers  sive optical
couplers [err] would be replaced with [err] in multifiber ribbon [err]  are
not connected  an N-to-N active coupler 50 like that shown in FIG. 5. to
switching block 31 since they are not required by   45   Such exemplary
N-to-N active coupler 50 can com- the distant transmit only module [err] .
A similar ar-  prise an N-to-1 passive coupler 51, followed by an rangement
is obtained when connecting a distant re-  optical-to-electrical receiving
means 54, an electri- ceive only module [err] to multifiber connector 14N
on  cal-to-optical transmitting means 55, and then a 1-to- switch 13 via
multifiber ribbon [err] However, with this  N passive optical splitter 53.
arrangement, multifiber connector 14N only connects  50 (1) switching block
31 to the K optical fibers [err] in multifiber ribbon 12N via a set of
internal transmit  Claims optical fibers [err] and (2) timing generation
block 32 to optical timing fiber [err] Optical fibers [err] in  1.
Abackplane(10)forinterconnectingapluralityof multifiber ribbon 12N are not
connected to switching   55  N associated user circuits comprising block 31
since they are not required by the distant re-        means (32) for
transmitting a timing signal ceive only module [err] It is to be understood
that in    concurrently to each of N associated usercircuits FIG. 4 each of
the internal optical fibers [err] and   for synchronizing the N user
circuits, and 5    



CHARACTERIZED IN THAT                         ical transmit port being
responsible for sending a the backplane comprises a switch (13) in-
separate one of K parallel signals to the associ- cluding:
ated corresponding one of the L Input ports of the a plurality of K optical
couplers (36), where  plurality of K optical couplers associated with K>1
and each of the optical couplers includes a   5  said transmitted signals,
and a plurality of K opt- plurality of L input ports and a pluralityofM
utput  ical receive ports (24), each optical receive port ports, where 1) a
signal received at any one of     being responsible for receiving a
separate one of the L input ports is distributed to each of e M    the K
parallel signals from the associated corre- output ports, 2) L is different
from M, and (3) L  sponding one of the M output ports ofthe plurality and M
can b equal to or less than N, and each   10  of K optical couplers
associated with said re- of the corresponding   ones of the L input ports
of  ceived signals. the plurality of K optical couplers being both as-
sociated with  separate one of the N associated  5. A backplane according
to claim 4 user circuits nd capable of receiving a separate
CHARACTERIZED IN THAT one of K parallel signals forming a transmission   15
each of the N modules includes a timing signal from the associated user
circuit, and each  port for converting the timing signal, received of the
corresponding ones of the M output ports    from the timing signal
transmitting means, Into of the plurality of K optical couplers being both
an electrical timing signal that is distributed to the associated with a
separate one of the N assorci-    user circuit connected to each module.
ated user circuits (26) and capable of transmit-  20 ting a separate one of
K parallel signals forming  6. A backplane according to claim 5 a
transmission signal to the associated user cir-        CHARACTERIZED IN
THAT cuit.                                                    each of the N
modules Includes a conten- tion circuit (22) for determining an instant in
time 2. A backplane according to claim 1           25       when the
associated module will be permitted to CHARACTERIZED IN THAT
transmit the plurality of K parallel signals from its the timing signal
transmitting means con-    plurality of K optical transmit ports. prises:
an optical timing source (33,34) for gener-  7. A backplane according to
claim 4 ating an optical timing signal; and        30
CHARACTERIZED IN THAT a 1-to-N   optical splitter (35) including a
each of the N modules includes a conten- single input port and a plurality
of N output ports,  tion circuitfor determining an instant in time when
said Input port being connected to the optical tim-  the associated module
will be permitted to trans- ing source for receiving the optical timing
signal  mit the plurality of K parallel signals from its plur- and each of
the N output ports being arranged for  35  ality of K optical transmit
ports. optical connetion to a separate one of the N user circuits for
distributing the optical timing signal to  8. A backplane according to
claim 5 each of the N user circuits.
CHARACTERIZED IN THAT each of the N modules includes an ad- 3. A backplane
according to claim 2             40      dressing circuit (22) for (1)
associating the plural- CHARACTERIZED IN THAT                         ity
of K parallel signals being transmitted from the the optical timing source
comprises:          associated module with a destination user circult means
(33) for generating an electrical       on another module, and (2)
identifying whether timing signal; and                                 the
plurality of K parallel signals being received an optical transmit port
(34) for converting   45  by the associated module are destined for its as-
the electrical timing signal into the optical timing  sociated user
circuit. signal. 9. A backplane according to claim 4 4. A backplane
according to claim 1 or 2                    CHARACTERIZED IN THAT CHA
RIZED IN THAT              50            each of the N modules includes an
ad- the backlane further comprising                dressing circuit for (1)
associating the plurality of a plurality of N modules (11) for interfacing
K parallel signals being transmitted from the as- each of the N user
circuits to the plurality of K opt-  soclated module with a destination
user circuit on ical couplers each of the N modules being con-     another
module, and (2) identifying whether the nected to a s parate user circuit
on one side and  55  plurality of K parallel signals being received by to
the plurality of K optical couplers on          the associated module are
destined for its asso- side, wherein each of the N modules inclues a
ciated user circuit. plurality of K optical transmit ports (23), each opt-
6    11                  EP 0 323 000 B1                 12 



10. A backplane according to claim 1               2. Rickwandebene nach
Anspruch 1, CHARACTERIZED IN THAT                         dadurch
gekennzeichnet, each of the optical couplers comprises:       daP die
Zeltsteuerungssignal-Obertragungsein- an N-to-1 optical coupler (51)
including a    richtung aufweist plurality of N input ports and a single
output port   5  elne optische Zeitsteuerungsquelle (33, 34) zur for
coupling optical signals received on the! N In-  Erzeugung eines optischen
Zeitsteuerungssi- put ports to the output port;                     gnals
und receiving means (54) for convertinig the      einen optischen
1-Auf-N-Strahiteiler (35) mit el- optical signal received from the output
port of the  nem einzigen Elngangsport und einer Vielzahl N N-to-1
opticalcoupler into a representative elec-  10  von Ausgangsports, wobel
der Elngangsport mit trical output signal;
der optischen Zeitsteuerungsquelle zur Aufnah- transmitting means (55)
forconverti g the      me des optlechen Zeitsteuerungssignals verbun-
representative electrical output signal from the  den ist und Jeder der N
Ausgangsports fOr elne receiving means into a representative optical out-
optische Verbindung zu einer getrennten Benut- put signal; and
15      zerschaltung der N Benutzerschaltung vorgese- a 1-to-N optical
splitter (53) including a    hen ist, um das optischeZeitsteuerungssignal
an single input port and a plurality of N output ports  jede der N
Benutzerschaltungen zu verteilen. for distributing the representative
optical output signal from the transmitting means to each of the  3.
ROckwandebene nach Anspruch 2, N output ports.
20      dadurch gekennzeichnet, dal die optische Zeitsteuerungsquelle
umfafit eine Elnrichtung (33) zur Erzeugung sines elek- PatentansprOche
trischen Zeitsteuerungssignals und elnen optischen Sendeport (34) zur
Umwandlung I. ROckwandebene (10) zur Verbindung elner Viel-  25   des
elektrischen Zeitsteuerungssignals in das zahl N von zugeordneten
Benutzerschaltungen        optische Zeitsteuerungssignal. mit einer
Einricht-ung (32) zur Obertragung eines   4. Rfickwandebene nach Anspruch 1
oder 2, Zeitsteuerunjssignals gleichzeltig an jeden der    dadurch
gekennzeichnet, N zugeordnelsn Benutzerschaltungen zu cieren   3o  daft die
ROckwandebene ferner aufweist: Synchronisieirung,
eine Vieizahl N von Modulen (11) zur Schnittstel- dadurch gekehnzelchnet,
lenanschaltung jeder der N Benutzerschaltun- daol die Ruckiandebene sine
Koppeleinrichtung      gen an die Vieizahl K von optischen Kopplern. (13)
mit einer Vielzahl K von optischen Ko Tplern  wobei jades der N Module auf
einer Seite mit ei- (36) enthalt, obei K > I undjeder optische iopp-  35
ner getrennten Benutzerschaltung und auf der ler elne Vieizphl L von
Elngangsports und sine     anderen Seite mit der Vieizahl K von optischen
Vielizahl M von Ausgangsports enthilt,             Kopplern verbunden ist,
(1) ein an einem der L Eingangsports empfan-    jades der N Module esne
Vieizahl K von optischen genes Sigplal an jeden der M Ausgangsports
Sendeports (23) enthalt, verteiltwird                            40
jederoptieche Sendeport fOr die Aussendung el- (2) L versqhieden von M ist,
nes getrennten Signals von K parallelen Signalen (3) L und M glelch oder
kieiner als N sein kon-  zu dem zugeordneten Eingangsport der L Ein- nen,
jeder der entsprechenden L Eingang-        gangsport fOr die Vieizahl von K
optischen Kopp- sports der Vieizahl K von optischen Kopplern     lern
verantwortlich ist, die den ausgesendeten einer getrannten
Benutzerschaltung der N   45   Slgnalen zugeordnet sind, und zugeordneten
Benutzerschaltungen zuge-          eine Vleizahl K von optischen
Empfangsports wiesen fst und sin getrenntes Signal von K      (24). wobei
jeder optische Empfangsport fur den parallelen Signalen empfangen kann, die
sin     Empfang sines getrennten Signals der K paralle- Obertragungssignal
der zugeordneten Benut-      len Signale von dem zugeordneten Ausgangsport
zerschaltung bilden, und jeder der sntspre-  so  der M Ausgangsports fOr
die Vleizahl K von opti- chenden i Ausgangsports der Vlelzahl y op-
schen Kopplern verantwortlich ist, die den emp- tischer Ko pler einer
getrennten Benmtzer-      fangenen Signalen zugeordnet sind. schaltung  6)
der N zugeordneten Benutzer- schaltung n zugewiesen ist und sin getrenn-.
5. Rfckwandebene nach Anspruch 4, tes Signal von K parallelen Signalen
Obbprtra-  55  dadurch gekennzeichnet, gen kann. die sin Obertragungssignal
frir die   dall jedes der N Module einen Zeitsteuerungsport zugeordneb
Benutzerschaltung bilden.)           zur Umwandlung des von der
Zeitsteuerungssi- gnal-Sendeeinrichtung empfangenen Zeitsteue- 7,    13
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* C   L  M   S* rungssignals In sin elektrisches Zeitsteuerungs-
reprasentatives elektrisches Ausgangssignal, @-'   signal enthilt, das an
die mit Jedem Modul ver-    eine Sendeeinrichtung (55) zur Umwandlung des
bundene Benutzerschaltung verteilt wird.           reprssentativen
elektrischen Ausgangssignals von der Empfangseinrichtung In ein
reprasentati- 6. Rfckwandebene nach Anspruch 5,                     ves
optisches Ausgangssignal und dadurch gekernnzelchnet,
einen optischen 1-auf-N-Strahteliler (53) mit el- dag jedes det N Module
sine Konkurrenzchal-        nein einzigen Eingangsport und einer Visizahl N
tung zur Bestlmmungn sines Zeitpunktes eithilt,    von Ausgangsports
zurVerteilung des reprasen- zu dsm dam zugeordneten Modul die Aussen-
tativen optischen Ausgangssignals yon der Sen- dung der VisIzah K von
parallelen Signalen von   1o  deeinrichtung an Jeden der N Ausgangsports.
seiner Vislzabl K von optischen Sendepor+s ge- stattet wird. Revendlcations
7. ROckwandebene nach Anspruch 4, dadurch gekennzelchnet,
15  1. Fond de panier (10) pour Interconnecter une plu- dal jedes der N
Module sine Konkurrenzschal-      ralWtU de N circuits d'utillsateur
assoclis compre- tung zur Festlegung elnes Zeitpunktes enthilt      nant zu
dem das zugeordnete Modul zur Obertragung            un moyen (32) pour
transmettre un signal der Visizahl K paralleler Signals von seiner Viel-
de synchronisation simultanhment A chacun des zahl K optischer Sendeports
zugelassen wird.    20  N circuits d'utilisatur associes pour synchroni-
ser les N circuits d'utilisatur, et 8. Ruckwandebene nach Anspruch 5,
CARACTERiSE EN CE QUE dadurch gekennzeichnet,
le fond de panier comprend un commuta- daa jedes der N Module eine
Adressierachaltung     teur (13) comportant: (22) enthalt, die
25            une pluralite de K coupleurs optiques (36), (1) die Vieizahl
K von parallelen Signalen, die  K 6tantsuperieurA I etchacun des coupleurs
op- von dem zugeordneten Modul ausgesendet         tiques comportant une
pluralite de L ports d'en- warden, einer Bestimmungsbenutzerschal-
tr6e et une pluralit6 de M ports de sortie, dans la- tung eines anderen
Moduls zuordnet, u,?d        quelle (1) un signal recu A l'un quelconque
des L (2) identif~iert, ob die Vielizahl K von p alle-  30  ports d'entree
est distribue A chacun des M ports len Signaien, die das zugeordnete iodul
de sortie, (2) L est different de M, et (3) L et M empfingtjfur seine
zugeordnete Benutzer-       peuvent etre egaux ou inf6rleurs A N, et chacun
schaltung bestimmt sind.                        des ports correspondants
des L ports d'entree de la pluralit6 de K coupleurs optiques 6tant A la 9.
Rulckwandebene nach Anspruch 4,            35      fois associe A un
circuit sbpare des N circuits dadurch gekepnzeichnet,
d'utilisateur assocles et capable de recevoir un dal.Jedes der N Module
sine Adressierschaltung     signal separe des K signaux parallbles formant
enthilt, die                                       un signal de
transmission provenant du circuit (1) die isezahl K von parallelen
Signalen, die  d'utillsatour associe, et chacun des circuits von dem
zugeordnetbn Modul ausgesendet  40      correspondants des M ports de
sortie de la plu- werden, einer Bestimmungsbenutzerschal-         ralit6 de
K coupleurs optiques 6tant A la fols as- tung elnes anderen Moduls
zuordnet, und         socle a un circuit separe des N circuits d'utillsa-
(2) identiflziert, ob die VieIzahl K von paralle-  tour associes (26) et
capable de transmettre un len Signalen, die das zugeordnete Modul
signal s~par6 des K signaux paralleles formant empfangt fMr seine
zugeordnste Bsnutzer-  45    un signal de transmission vers Is circuit
d'utillsa- schaltung bestimmt sind.                       teur associb. 10.
ROckwandebene nach Anspruch 1,                 2. Fond de panier selon la
revendication I dadurch gekennzeichnet.
CARACTEPISE EN CE QUE dal Jeder optische Koppler aufweist       so
le moyen de transmission du signal de oinen optisc 'n N-auf-1-Koppler (51)
mit jiner    synchronisation comprend: VilIzahl N vcI Elngangsports und
einem pinzi-           une source de synchronisation optique gen Ausgang
portzur Obertragung von an den N       (33,34) pour generer un signal de
synchronisa- Eingangsporti empfangenen optischen Signalen      tion
optique; et an den Ausgaigsport,                      ss            un
repartitbur optique I en N (35) compor- eine Empfangtseinrichtung (54) zur
Umwanolung      tant un port d'entr6e unique et une pluralite de N des
optischeqSignals, das vom Ausgang des op-      ports de sorties, ledit port
d'entree etant connec- tischen N-aufti-Kopplers empfangen wird, In ein   te
A la source de synchronisation optique pour ro- 4 5    
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11111 ll ll cevoir Is signal de synchronisation optique et  7. Fond de
panier selon la revendication 4 v,    chacun des N ports de sortie btant
dispose pour           CARACTERISE EN CE QUE une connexion optique vers un
circuit sbpare des         chacun des N modules comporte un circuit N
circuits d'utilisateur pour distribuer le signal de  de contention pour
debtrminer un Instant dans le synchronisation optique A chacun des N
circuits   5  temps ou le module associ6 sera autoris6 A emet-
d'utilleateur.i'                                   tre la pluralite de K
signaux paralleles a partir de sa-piuralite de K ports de transmission
optiques. 3. Fond de panler solon la revendication 2L CAR  TERISE EN CE QUE
8. Fond de panier solon la revendication 5 la soikce de synchronisation
optique   to          CARACTERISE EN CE QUE comprend: I
chacun des N modules comporte un circuit un moyen (33) pour ginhrer un
sigrial de      d'adressage (22) pour (1) assocler la pluralite de
synchronisatipn electrique; et                     K signaux parallbles
transmis a partir du module un port de transmission optique (34) pour
associb A un circuit d'utilisateur destinataire sur convertir le signal de
synchronisation 6lectrique   is  un autre modulej et (2) Identifiersi la
pluralitb de en le signal de synchronisation optique.           K signaux
parallbles regus par le module associb sont destines A son circuit
d'utilisateur associe. 4. Fond de panier solon Ia revendication I ou 2
CARACTERISE EN CE QUE                     9. Fond de panier solon la
revendlcation 4 le fond de panier comprend en outre  20
CARACTERISE EN CE QUE une pluralitb de N modules (11) pour Inter-
chacun des N modules comporte un circuit facer chacun des N circuits
d'utilisateur avec la  d'adressage pour (1) assocler la pluralite de K si-
pluralite de K coupleurs optiques, chacun des N    gnaux paralleles
transmis a partir du module as- modules etant connecte A un circuit
d'utilisateur  socib A un circuit d'utillsateur destinataire sur un separe
d'un c6te et a la pluralite de K coupleurs  25  autre module, et (2)
Identifier si la pluralitb de K optiques de I'autre c6te, dans laquelle
chacun     signaux paralleles regus par le module associe des N modules
comport. une pluralite de K ports    sont destines A son circuit
d'utilisateur associ6. de transmission optiques (23), chaque port de
transmission lptique etant charge d'envoyer un  10. Fond de panier solon la
revendication I signal 96parj des K signaux paralleles au' port  3o
CARACTERISE EN CE QUE correspondar t associe des L ports d'entrAe;de la
chacun des coupleurs optiques comprend: pluralitb de K coupleurs optiques
associes aux-          un coupleur optique de N en 1 (51) dits signaux t
anemis, et une pluralite de K ports  comportant une pluralitb de N ports
d'entree et de rdception qptiques (24), chaque port de r cep-  un port de
sortie unique pour coupler les signaux tion optique +tant charge de
recevoir un signal  35  optiques regus sur les N ports d'entrde au port de
separe des K signaux paralleles provenagnt du      sortie; port
correspondant associe des M ports de sortie         un moyen de receptlon
(54) pour convertir de la pluralite de K coupleurs optiques assoclis   le
signal optique requ A partir du port de sortie du auxdits signaux rogue.
coupleuroptique de N en 1 en un signal de sortie 40      electrique
representatif; 5. Fond de panier selon la revendication 4
un moyen de transmission (55) pour CARA6TERISE EN CE QUE
convertir le signal de sortie electrique represen- chacun des N modules
comporte un port        tatif provenant du moyen de reception en un si- de
synchronisation pour convertir le signal de     gnal optique representatif;
et synchronisation, requ A partir du moyen de trans-  45    un repartiteur
optique de I en N (53) mission de signal de synchronisation, en un si-
comportant un port d'entree unique et une plura- gnal de synchronisation
6lectrique qui est distri-  lite de N ports de sortie pour distribuer Is
signal bue au circuit dutilisatbur connecte A chaque      de sortie optlque
representatif provenant du module.
moyen de transmission a chacun des N ports de 50      sortie. 6. Fond de
panier solon la revendication 5 CARAPTERISE EN CE QUE chacur des N modules
comporto un qircuit de contentioti (22) pour determiner un Instant dans le
tempsioO le module associd sere autorise  55 A transmettrela pluralite de K
signaux paralleles a partir de sa pluralite de K ports de transm sion
optiques. r.~~~~~~~    


