WO 01/80465 PCT/1LOL/ 00343 1 Optical Transponder 5 Field of the Invention
The invention is in the field of optical transponders. Background of the

| nvent i onwlhifdatgscal ring networks include two optical fi hgfSLoons43
dedi cated for adding and droppi ng wonki ng channels and the other dedicated

for protection channels. Optical ring networks typically include one or
nore so called wunidirectional optical transponders for adding an opti cal
signal to a working channel or dropping one off therefrom so called 1X2
add direction optical 15 trans%)n]gliierlz'é‘%c Qr adﬂi ng identical optical signals
to the working channel and the “PPR ectASROPAShnel , and so called 2X1 drop
direction optical transponders for dropping an optical signal fromeither
t he wokki ng channel or the protection channel. 20 Sunmary of the Invention

In accord j sent invention, there is provided a dual E/ O
transm ttgﬁr;igﬁdngitﬁﬂeE %ﬂé&n@@ transponder conprising: (a) an O E receiver

nodul e capabl e e BRBNEOHA i tAB flMPbESHIIEH tra@RpbkddrsSi gnal from an opti cal
signal source to an electrical signal;” 25 (b) a pair of EfOtransmtter

nodul es connected in parallel and each capable of converting said
el ectrical_signal to an egressing optical signal; (c) a control device for
enabl i ng dprckgroyadpfghedngentiow tr ansnitter

10 Optical ring networks include two optical fibers, one dedicated for
adding and dropping working channels and the other dedicated for protection
channels. Optical ring networks typically include one or more so called
unidirectional optical transponders for adding an optical signal to a working
channel or dropping one off therefrom, so called 1X2 add direction optical

15 transponders for adding identical optical signals to the working channel and the
protection channel, and so called 2X1 drop direction optical transponders for
dropping an optical signal from either the working channel or the protection

channel.

20 Summary of the Invention
In accordance with the present invention, there is provided a dual E/O
transmitter module optical transponder comprising:
(a) an O/E receiver module capable of converting an ingressing
optical signal from an optical signal source to an electrical signal;
25 (b) a pair of E/O transmitter modules connected in parallel and each
capable of converting said electrical signal to an egressing optical
signal;
(c) a control device for enabling one of said pair of E/O transmitter
modules and disabling the other of said pair of E/O transmitter

30 modules; and



nodul es and disabling the other of said pair of EFOtransmtter 30

nodul es; and WD 01/ 80465 PCT/1L0OL/ 00343 2 (d) an optical coupler coupled
to said paigodisds/ O transmitter nodules for feeding sai dpggrnessrdg opti cal
signal fromsaid enabled EZO transm tter nodule to an optical signal

destination. The present .invention presents a novel soglutjion to the problem
of 5 cessatiorfddf @8t QP'{l?aan§ﬁ‘i1]%1§¥ o Ugh salde paveoli 54l tgRsmitEct i onal

d di ti ' der.. I.ng..onl i I t itter
modul 6/ i e eventnBHoRs ofopoRRRRRNRa AT buPab BaF Foff BRI ' ©
Drawings 10 1n or deresf|dines shifiliddh noduens bRBpADA dindRRshiidd. can be

carried out in practice, preferred enbodi nents now be descri bed, by

way of non-lirifHe pgesmnanphvestianipresents . hefel gohriono té he apwbiganyf ng
drawings, in which simlar parts are |ikew se nunbered, and in which: Fig.
1 is adscisaeation pkgpestansmissionothreughyal caaventipaals wniditsetimaduoe dros

i di ti |. opti t ; d, Fig. [ henat i .
Fepr esent AHGHOBIORHL AP e ARG DBl Aodle DI Sas Gt POl cal
transpo”d%?F%ﬁt%ﬁ&%?edﬁ?uﬁﬁghpfaiﬂﬁ?epf the Drawi ngs 20 Figure 1 shows a dual
er nodul e [

E/ O transm Irectional optical transponder 10 including an
optical to electrical (OE) receiver nodule 11 coupled to an optical
signal source (not shown); a field programmable gate array (FPGA) control
devi ce 12;Brinf Pesatiptionlof$hé Drtaswing8; an el ectrical sel ector

10 In order to understand the invention and to see how it can be carried out
in practice, preferred embodiments will now be described, by way of
non-limiting examples only, with reference to the accompanying drawings, in
which similar parts are likewise numbered, and in which:

Fig. 1 is a schematic representation of a dual E/O transmitter module

15  unidirectional optical transponder; and

Fig. 2 is a schematic representation of a dual E/O transmitter module

drop direction optical transponder.

Detailed Description of the Drawings

20 Figure 1 shows a dual E/O transmitter module unidirectional optical
transponder 10 including an optical to electrical (O/E) receiver module 11
coupled to an optical signal source (not shown); a field programmable gate
array (FPGA) control device 12; an electrical splitter 13; an electrical selector
14 (constituting a switching element); a main path 16 extending between the

25  splitter 13 and the selector 14 and having a Clock and Data Recovery (CDR)
unit 17, a demultiplexer 18, a Forward Error Correction (FEC) and
Performance Monitoring (PM) unit 19, and a multiplexer 21; a bypass path 22
(constituted by an electrical shunt) extending between the splitter 13 and the
selector 14; a second electrical splitter 23; a pair of E/O transmitter modules 24

30 and 26 connected in parallel, and an optical coupler 27 coupled to an optical

signal destination (not shown).



14 (constituting a swtching elenent); a main path 16 extendi ng between the
25 splitter 13 and the selector 14 and having a C ock and Data Recovery
(CDR)  unio o4Ro4¢d del nul tipl exer 18, a Forward Error Corr ggii@n/4iiC) and
Performance Mnitoring (PM unit 19, and a nultiplexer 21; a bypass path 22
(constituted by_an ectrical shunt) extendi ng between the splitter 13 and
the selector 1Hhe Q%ééﬁm%qu élucogﬁﬁm garngrgssigg ppticabsigpalyo an

coupt or 27 EOOH PRl ACPNA SERBRET bt R MRS Sl 18 b
01/ 80465 W@A!—@E{tﬁﬁ?&é%ic@li b 62 By&RABAYRS oppiekl ﬁgﬁ%infg%‘f@&é& tikteat.

I ngressing optical signal to an electrical signal, provi des an opti cal

Loss of Si'Hrabpl{tte®d)3 splgnahn dlecttibal sigpRdATomnthedd/Rigsdeder kodule tiHeingy ent
that ng optical signal is detected thereat. The splitter 13 splits an
el ect r Pcaltve) ifleatical signalsewlyah auscisspestiviehyl fed ta the mainspathol 6 aedttheal

22" "The CORTHR POy 230r 107 1Ry BER LaneRarie e ang Gif reovsreai beal &
ontrol P HERZaRE pioviBRSe i BRLL S (ORYRlerkf b B FPOA

consecut i i@nzel git li1Sindft evbeckhbhes data sidivd 1REE saRamPiM cosbodiBradPaibor ms
forward error correction 10 and performance nonitoring on an el ectrical

si gnal , aris dpteotdddthsreat.ddtha HESS andPM Singnk) péif@Rs Sorgmad errar comsciidn Fr amaI
(LOF) .signal, a_Signal Fail (SF) sigpal, _and a Signal_ Degrade_(SD) signa
Lot héOFPERdRsEBIANge FMYHiornEan an Gleckinal signal, pnd prevides grdata L eanof eed

o hen, 1SRG 8 953 LLAOR PRl OB s B TPl RS

control deydce Benalh®eppadd (OD)23igthl | {05 thOCFPGRCIEdtR device 12 as
appropriate. The selector 14 can feed either an electrical signal from one of the
main path 16 or the bypass path 22 to the splitter 23 as determined by an SX
15  signal from the FPGA control device 12. The splitter 23 splits the electrical
signal to two identical signals which are respectively fed to the E/O transmitter
modules 24 and 26. The E/O transmitter modules 24 and 26 are capable of
being independently enabled by an TX EN signal from the FPGA control
device 12 and can each convert an electrical signal to an egressing optical
20  signal which is fed to the optical coupler 27. The E/O transmitter modules 24
and 26 provide TX LOS signals to the FPGA control device 12 in the event

that they are enabled but no optical signal is detected thereat.
In the default mode of operation of the optical transponder 10, the FPGA
control unit 12 switches the selector 23 to feed electrical signals from the main
25 path 16 to the E/O transmitter module 24, and disables the E/O transmitter
module 26. In the case of an TX LOS 1 signal from the E/O transmitter
module 24, it is disabled and the E/O transmitter module 26 is enabled. The
protection against equipment failure of the E/O transmitter module 24 by the
E/O transmitter module 26 is unaffected by the position selection of the

30 selector 23.



signal to two identical signals which are respectively fed to the E/O
transmtter nodules 24 and 26. The E/Otransmtter nodul es 24 and 26 are
capabl e ofvo Aoy | ndependently enabl ed by an TX EN si gnalpdimem/iéfigs FPGA
control device 12 and can each convent an electrical signal to an
egressing optical .20 signal, which is fed,to the optical coupler 27. The E/ O
transmtter nodihds the imvgagiopdasheen describadogitlirgihact tq @(fméeém@nb%m r ol
device 12 in the,.event . t t hey ar.e,anabl ed bu o _opti€cal signal,is

ot ect ed (HarSTUEKAR, jviTbs PBYeslite BRR S ity RS Hokifipi e
transppndedthéioagf)n@atf&rﬁ%fqaeti&l%nﬁ&htca%Zbéwntaase@ithﬁﬁ tRE! KOpOro23nd 0 feed
electrical signals fromthe main 25 path 16 to the E#FO transmtter nodul e
24, and diappbhésd tdhaints. O Forarsamipler theoduble E26. tdansmiteercaseludd apicak LOS_1
signal fromthe EFOtransm tter nodule 24, it is disabled and the E/O

t ransnPt t dranspedes 56 preiaely ayitalriee forp impleapeniation asna t disguiiseetion f ai | ure
of the RIO Lra?ﬁnitter ngﬁflelg4 by.the E/ Otransmtter nodule 26 is

unaf f ect e®RbiFat HaNSRODALT & (368 FIEMSA) of the 30 sel ector 23. WD 01/ 80465
PCT/ 1 LOL/ 00343 4 Wiile the invention has been described with respect to a
limted nunber of enbodinents, it will be appreciated that many
variations, nodifications, and other applications of the invention can be
made within the scope of the appended clains. For exanple, the dual E/ O
transmtter nodule optical 5 transponder is particularly suitable for

i npl enentation as a drop direction optical transponder 30 (see Figure 2).
WD 01/ 80465 PCT/ | LOL/ 00343 5




Clains 1. Adual EFOtransmtter nodul e optical transponder conprising:
(a) an O E receiver nodul e capable of converting an ingressing 5 optical

signal frowmamogati cal signal source to an el ectrical signdriLo{éyssf pair
of EfOtransmtter nodul es connected isn parallel and each capable of
converting said electrical signal to an egressing optical signal; (c) a
control devi ce €lgimsap] ng one of said pair of EFOtransmtter 10 nodul es
and disabling the other of said pair of EFOtransmtter nodules; and (d)
an optical coupler coupled to said pair of EfOtransmtter nodules for

feeding sa d i 5@% : ' : E/O transmtter
nodul e toalénA%targg?@%ngﬁ%ﬁt egtaill%a i%&{ﬁﬁﬁ}s@%&ﬂe&ﬁgﬁﬂ@%&mder accordi ng
to claim1l and (hyrt heO/Eowrpeivet bdaleeqabit ofddnveritd mtn%reggﬁhga for
converting a second optical signal to a second electrical signal, and a
swi t chbng el enent f apteal sighahfyooran ofticehisignabi@ute teah ekictmed] sigmal;sai d

enabled E/O trapsmtte dule. 20, 25 35
______________ a{%) . a pagr of B/O transmitter mod:‘lxﬁes connected in parallel and each

capable of converting said electrical signal to an egressing optical
signal;
(c¢) acontrol device for enabling one of said pair of E/O transmitter
10 modules and disabling the other of said pair of E/O transmitter
modules; and
(d) an optical coupler coupled to said pair of E/O transmitter
modules for feeding said egressing optical signal from said

enabled E/O transmitter module to an optical signal destination.

15
2. The transponder according to claim 1 and further comprising a second
O/E receiver module for converting a second optical signal to a second
electrical signal, and a switching element for switching one of said
electrical signals to said enabled E/O transmitter module.
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