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MULTI PLEXI NG PASSI VE OPTI CAL NETWORK SYSTEM FI ELD OF THE | NVENTI ON 5The
present invention relates to the field of conmmuni cations technol ogies, and
in particular, to a self-injection optical transceiver nodule and a

wavel engt h di vision multiplexing passive optical network (Wavel ength

Di vision Miltiplexing Passive Optical Network, WDM PON) system based on the
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Among fiber access networks, passive optical networks (PONs) are especially
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corrpared 1ta fiber access networks which use TDM (Ti ne Divi sion

Mul ti p?% r% SFEBY t echnol ogi es such as art EPON and a GPON, where the
excessive cost of a light source is an inportant factor causing the
excessi ve cost of the entire WDM PON system The VDM PON uses an AWG
(Arrayed Wavegui de G ati NnBAGKGROGUNDOEJHE INVEND)ONr a \ VCR (Wavegui de
Grating Router, waveguide grating router) at the user end, wavel engths on

AWG ports or V\GR parts connected to user. end ON Us e dlfferen and
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competitive for next-generation broadband access networks. Among fiber access networks, passive
optical networks (PONs) are especially competitive. Generally, a specific structure of a passive
optical network system may be referred to FIG. 1, the passive optical network system includes an

15 OLT (Optical Line Terminal, optical line terminal) located at a central office, an ODN (Optical
Distribution ~ Network, optical distribution network) for  branching/coupling or
multiplexing/demultiplexing, and multiple ONUs (Optical Network Unit, optical network unit)
located at user ends. The PONs may be categorize into different types according to different
implementations, where WDM-PON systems using the WDM technology gain much attention

20 owing to advantages such as large bandwidth capacity, and information security of
quasi-point-to-point communication. However, the WDM-PON has high cost compared with fiber
access networks which use TDM (Time Division Multiplexing, TDM) technologies such as an
EPON and a GPON, where the excessive cost of a light source is an important factor causing the
excessive cost of the entire WDM-PON system.

25 The WDM-PON uses an AWG (Arrayed Waveguide Grating, arrayed waveguide grating) or a
WGR (Waveguide Grating Router, waveguide grating router) at the user end, wavelengths on AWG
ports or WGR ports connected to user end ONUs are different, and therefore, different ONUSs need

to use optical transceiver module with different wavelengths, which are named as colored optical
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respectively. One of the common ports of the AWG at the central office functions as a signal sending

port at the central office, and the other one of the common ports of the AWG at the central office

30 functions as a signal receiving port at the central office. Bandwidth of the signal sending port at the
central office is less than that of the signal receiving port at the central office.

It may be known from the foregoing technical solutions that the AWG of the self-injection

optical transceiver module provided in embodiments of the present invention has two common ports,
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FIG | is a schematic structural diagram of a passive optical network
system FIG 2 is a schematic structural diagramof a WM PON system
FIG 3 is a schematic structural diagramof a self-injection optical
transcei ver nodul e according to n. enbodi ment of the present invention;
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embodiments of the present invention is improved.

10 BRIEF DESCRIPTION OF THE DRAWINGS

To illustrate the technical solutions according to the embodiments of the present invention or in
the prior art more clearly, the accompanying drawings for describing the embodiments or the prior
art are introduced briefly in the following. Apparently, the accompanying drawings in the following
description are some embodiments of the present invention, and persons skilled in the art may

15  derive other drawings from the accompanying drawings without creative efforts.

FIG. 1 is a schematic structural diagram of a passive optical network system;

FIG. 2 is a schematic structural diagram of a WDM-PON system,

FIG. 3 is a schematic structural diagram of a self-injection optical transceiver module according
to an embodiment of the present invention;

20 FIG. 4 is a schematic structural diagram of a WDM-PON system according to an embodiment
of the present invention;

FIG. 5 is a schematic structural diagram of a WDM-PON system according to another
embodiment of the present invention;

FIG. 6 is a schematic structural diagram of a WDM-PON system according to yet another

25 embodiment of the present invention;

FIG. 7 is a schematic structural diagram of a WDM-PON system according to yet another
embodiment of the present invention; and

FIG. 8 is a schematic structural diagram of a WDM-PON system according to yet another

embodiment of the present invention.



5enbodi ments obtained by persons skilled in the art based on the

enbodi nents of the present invention without creative efforts shall fall
within the protection scope of the present invention. As descri bed
above, in a WDM PON system shown in FIG 2, an AWD undertakes the fUnctions
of formng an tntrap@uinED DESHRIFANTON OFIEN EMBUDEIENTE! a
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branch port 22, 10so that the optical signal is received by the
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reflection mrror y sposed
gain medium 11 to a trunk fiber 4. The receiver of the optical transceiver module includes a

photoelectric converter 21 and an AWG 2. The AWG 2 is connected to the photoelectric converter
21 through the branch port 22; and the AWG 2 may be further disposed with a signal receiving port
23 configured to receive the optical signal from the trunk fiber 4.

25 In the embodiment, the transmitter and the receiver may share the AWG 2, for example, the
AWG 2 may function as a filter of the transmitter in one aspect, configured to limit a wavelength of
the optical signal transmitted by the transmitter to the working wavelength of the optical transceiver
module, and may function as a demultiplexer of the receiver in another aspect, configured to
demultiplex the optical signal received from the trunk fiber 4 to the corresponding branch port 22,

30 so that the optical signal is received by the photoelectric converter 21.

In a specific embodiment, the optical transceiver module may further include a circulator 1.
The signal sending port 13 and the signal receiving port 23 of the AWG 2 may be connected to the

trunk fiber 4 through the circulator 1. Moreover, the partial reflection mirror 12 may be disposed
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bet ween the signal sending port 13 and the circulator 1. The circulator 1
may provide the optical signal fromthe signal sending port 13 to the trunk
fiber 4, and provide the optical signal fromthe trunk fiber 4 to the
signal receiving port 23. In other alternative enbodi nents, the circul ator
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bandwidth of the signal receiving port 23 is relatively wide, that is, the pass band wavelength of the

signal receiving port 23 has a small transmissivity variation in a wide range, so that the
self-injection optical transceiver module has a good receiving performance when receiving the
30 uplink optical signal. Specifically, the signal receiving port 23 may be a flat-type port having wide
3dB bandwidth. It should be understood that, the "wide 3dB bandwidth" and the "narrow 3dB
bandwidth" are relative terms, and specific bandwidth may be configured according to the number
of the wavelength channels of the AWG 2. In order to ensure the performance of the optical

transceiver module, in the embodiment of the present invention, the 3dB bandwidth of the signal
6



Specifically, in an enbodi nent of the present invention, a transmtter may
include the gain 5 nediumll, the AW 2, and the partial reflection mrror
12, A branch port 22 connected to the gain nmedium 11 and a signal sending
port 13 connected to the partial reflection mrror 12 are disposed in the
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30 thereby effectively improving the performance of signal transmission.

Subsequently, in an embodiment of the present invention, a receiver may include the
photoelectric converter 21 and an AWG 2. The branch port 22 connected to the photoelectric
converter 21 and a signal receiving port 23 are further disposed in the AWG 2. The signal receiving

port 23 is connected to a circulator 1 or a wavelength division multiplexer, and the circulator 1 or
7



10 enter the flat-type signal receiving port 23 wth 3dB bandwi dth that is
relatively wide, be denultiplexed by the AWG 2 to the correspondi ng branch
port 22, and then provided by a wavel ength division nmultiplexer to the

phot oel ectric converter 21. As in the enbodi nent of the present invention,
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optical anplifier). I n an enbodi nent of the present invention, the
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Speci f i cal | e- wa ma added before the parti al
reflec tlthSHalﬁ}'Pfgw 5i p‘fe8?lv¥ﬁ ?‘gﬁgﬂg’?‘&% gt‘%’f)dm rror (FRM Faraday Rotator
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transceiver module is ensured. Accordingly, in the embodiment of the present invention, bandwidth
25  optimization designs can be seperately performed on the signal receiving port and the signal sending
port of the self-injection optical transceiver module, which significantly improves the performance
of the self-injection optical transceiver module.
Preferably, in an embodiment of the present invention, the gain medium in the receiver may
specifically include an IL FP-LD (Injection-Locked Fabry-Perot Laser Diode, injection-locked
30 Fabry-Perot laser diode) or an RSOA (Reflective Semiconductor Optical Amplifier, reflective
semiconductor optical amplifier).
In an embodiment of the present invention, the partial reflection mirror may further be a

Faraday rotator mirror. Specifically, a 45° one-way Faraday cup may be added before the partial

reflection mirror, to form a faraday rotator mirror (FRM, Faraday Rotator Mirror). In this manner,
8



10 structure of the self-injection optical transceiver nodule is simlar to
that of the self-injection optical transceiver nodule at the central

office, The difference only lies in that, for the self-injection optical
transcei ver nodule in the user end ONG the receiver is configured to
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In the embodiment shown in FIG. 3, in order to ensure the 3dB bandwidth of the signal sending

20  port 13 less than the 3dB bandwidth of the signal receiving port 23, specifically, a waveguide at a

signal sending end of the AWG 2 is designed to have an inverted conical structure, that is, a

waveguide close to a Roland circle of the AWG 2 is narrow, and a waveguide at an output end is

wide, so that the 3dB bandwidth of the signal sending port is narrow. In addition, in the embodiment

shown in FIG. 3, the bandwidth of the signal sending port 13 less than that of the signal receiving

25  port 23 may be achieved through some other manners, for example, the 3dB bandwidth of the signal

receiving port may be increased by disposing a conical waveguide structure, a Mach-Zehnder

interferometer structure, or a multimode coupler at the signal receiving port 23, or by cascading
multiple AWGs.

In addition, in the embodiment of the present invention, the signal sending port and the signal

30  receiving port having different bandwidths may also be achieved by use of two AWGs with different

3dB bandwidth. That is, the two AWGs with different 3dB bandwidth respectively function as a

signal receiving AWG and a signal sending AWG. Specifically, a common port of the AWG with

3dB bandwidth that is relatively narrow functions as the signal receiving port, and the AWG is

referred to as the signal receiving AWG. A common port of the AWG with 3dB bandwidth that is
9



relative!) wde functions as the signal sending port, and the AWG i s
referred to as the signal sendi ng AWG In addition, in an enbodi nent of
the present invention, the signal sending port and the signal receiving
port having different bandw dths may al so be achi eved by use of two AWGs
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nodul es of the ON-Us. Each optical transceiver nodule of the 20 O.T
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operation wavel ength of the optical transceiver.. f is. .t
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the GNthe optioRefhfidesidbd Ynoduldsepfdvidbdl d Rh& #bové hens@liments] @ay i b vegd iagathe
transcei ver nodule at the central office may include an AWG 102 and a
palrt i adelfriafdction | apticali transceivep mathdesAWs tho xehtrell offics and tthe| selfsigieptiem omtical
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Each ofribdfalharedpoRQr &t ak 24 T, 3né ﬁﬁg%ﬁ&féntag opti@RitAnsRAied Moldliles @A €heOLT. The
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The AWGavidéhgiinof thdespticuil trirptavdrmodiie pbétiesOREds thwosanmnarotihapof the, coasponding
and 5 il Rl g pEEoLISoT BEANGT the branch ports 222 1 bonnect ad

to a gai ngREdk UM, 2 ke g @ PROUONL L bfection optical transceiver module at the central
office may include an AWG 102 and a partial reflection mirror 112. The AWG 102 includes multiple
25  branch ports 122 and two common ports, the two common ports are respectively configured as a
signal receiving port 123 and a signal sending port 113. Each of the branch port 122 is connected to
a gain medium 111 and a photoelectric converter 121 through a wavelength division multiplexer.
The signal sending port 113 has a Gaussian-type or semi-Gaussian-type filtering curve, and has 3dB
bandwidth that is relatively narrow. The signal receiving port 123 has a flat-type filtering curve, and

30  has 3dB bandwidth that is relatively wide.
The self-injection optical transceiver module at the user end includes an AWG 202 and a partial
reflection mirror 212. The AWG 102 includes multiple branch ports and two common ports, and the
two common ports are respectively configured as a signal sending port 213 and a signal receiving

port 223. Each of the branch ports 222 is connected to a gain medium 211 and a photoelectric
10



converter 221 through a wavel ength division nultiplexer, The signal sending
port 213 has a Gaussi an-type or sem -Gaussian-type filtering curve, and has
3dB bandwi dth that is relatively narrow, The signal receiving port 223 has
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FIG. 5 is a schematic structural diagram of another embodiment of a WDM-PON system based
on a self-injection optical transceiver module of the present invention. In this embodiment, an AWG

employed in the self-injection optical transceiver module is a non-wavelength 0-hop AWG. It is
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10 Roland circle of the AW5 302 are respectively corresponding to the first
to 32'd branch ports of the AWG 402 on the Roland circle of the AWG 402.
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optical transceiver module at the central office on the Roland circle of the AWG 302 is

corresponding to the location of the first port of the AWG 402 in the self-injection optical
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20 connected to the fourth branch port of the AW: 302, and connection of
the remai ning gain nedia and branch. ports of the AW 302 can be deduced by
anal ogy. Wth this configuration, ihe self-injection optical transceiver
nmodul e at the user end may use a 32-channel AWG to form 32 receivers and

U1 anSI sl or PARWRYRthe i RO ok ARSI QY PAEBl0R anscel ver module at
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branch port in an AWG 502. Connection manners of other gal n medi uns _are
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gain mediumin the self-injection optical transceiver nodule at the central
of fi ce3Redus example, tlonfiet tgeth tmedivne of ithes selbirgecgionpentical transveivan@ ok, ay the

t hi th hot oel ectri t 621 int f-injection. ti.cal.
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central o A secon o}

I ce. toelectric converter in the self-injection
opt i cadndt bansic giovterofimtiduAB/ Gt 3(I2hearc dat deallucaf biy canalagyc dYitke chie dconbigutatiof,i thet

b h port of the AWG 302, t i I ti i | .
sent DpTORIECRyT SPOGATTHOMERELARILE HeheoPL PR BEFi R Sopt-FEae| ANy Qdaiioep 32
rodul ere@éivér?%n&'%%ﬁsxﬁﬂgrs HRReGt %r?ﬁler@mﬁj’eétiﬂ{ Bﬁﬁ&?rtﬁaﬂg&i\%?lnﬂﬁfuqé &t the central

converters are simlar to tha the secon ot oel ectric converter,
exceptoffibg ak itlies32nalinelkéithr heds anvecdnaected td the 3dei branctj pat obhihe dPV GcHI2, the
transcei ver nodule at 20 the central office. Specifically, a

third

pRSt 0eh W BP% of thevselftiiectign enticakbprsceinprompdya ab piei eairal s resds é‘l? E’?n?lti‘ﬁf’%‘?dat
th ' t : b h t inth
e, SoUH 168k SRR, 1R PBLEE IR B BmmagReadabr anch port n the

convert er Referfihie t& @G- b,njreahdthdr @abididknt bAHKCpicvar invehtioa, ah AWE agt byla
of fice needs to be connected to a last branch port in the AWG 502, In
anot heW IBYHRSIN weviem sfan dheo sy ewaynlenghly 6AOPSYGtwo AWGs with different 3dB

bandw dt hsgge{ﬁcally, the embodiment shown in FIG. 6 is similar to the embodiment corresponding to
30 FIG. 5. The difference lies in that the AWG of a self-injection optical transceiver module in the
embodiment shown in FIG. 6 is wavelength 0-hop AWG. Assuming the wavelength 0-hop AWG has

N branch ports in total, as the ports of the wavelength 0-hop AWG has a circulating characteristic,

that is, a k™ wavelength and a (k+N)™ wavelength may occur at the same port, a wavelength next to

that of an N™ channel of the AWG may reoccur at a first channel, and then the circulation continues.
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n- z.D be conbi ned, where a comon port of the AWC1 with 3dB bandw dth t hat
is relatively narrow serves as a signal sending port, and a common port
with 34.1B bandwidth that is relatively wi de serves as a signal receiving
port. In this way, a partial reflector is connected to the sigfial sending
port of tkend tH“ats}élfglﬁj%(]:t'f’o@@?tM HaRsdel@F noRluledtat batlal offRl! £ %ﬂ{%cti_on
recei ved signal 1s connected to the signal receiving port of the .AWswth
3dB basmlivhdirinstdiadr medulehtat iseetnd ampley theGBpe cvalveleagth W hapeA Wik iand) twocdEnBon 7,
a self-injection optical transceiver nodule at .a central affice include
an_ AVET olitbe AW G 9, adiasantc ShanaelD IAGEET Frared d devaniahordens stidabRpuide by
respect invgl ¥,; d” I hRC LI LR QRbh Chichll RAREEHYE nddRAULE ! chtidB JFRQNED Ry
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Wi th g s " : . . - AL
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si gnal fisegdh redRe, texBept Wi 1ast3dmh Badidini aitthe $difdinjdction eptidal wahsgeivar modulanttha
signal receivi n%tppqrt 56 with 53dB bandw dth that is relatively w de.
I n t heceatrplrffise Mpeeificalhea peeoad gein medwninseds te he cprnested e pdhird hrageh peyd in the

sel f-ipjection optical, transcei.ver, nodul C - Of f.] - 1. he.
o4 ABEDATeREHECR PhERESEYER TRUH Sorireb B Tl 1 S5 B lRion
first gaical madtsiiR33o@ile bh@ehthalioffi@Cide@8 OB Edimboted an trefirvebrangitpdre imthe
the central office sends, through a first branch port 34, a downlink

opt i cahWéG §RAl Inattin yayhthesphptesiectic semditay @r in BB sebi-iajackom lopiird dransediyey

Si gnal MORHIE? G Brermealy shrorons a¢ S ERF ERbIRL, SER o tBh Bk
sel f -1 fih@idePRaBLiV&R1500 hEMRS CahYLLRRIUl € at the user end, and then enters
a first photoel ectric converter 52. A first gain nmedium 52 of the

sel5f - i nj edtscomdphdtedécttic avrscdieyar thasdfHiniectiont dpsicelsieamsesidergeadie at thesaninal
the firgt branch rt. 54, an uplink ti | | . al th i L di
por t 56t dranaust e e Benck ol ot AR ARE; 5 RO Bk iieGndg b G g Bl FRgH "
ANG 41 heg 'tﬁgsﬁg%thgaﬁﬁl%ihﬂkinoﬂfe' Set-infdclBRloptibd1Striseiddr RBHENeSatathE i Uset end.

branch port 4 e AWG 41, and then enters the first photoelectric
conver€emmedBon manners of other photoelectric converters are similar to that of the second photoelectric

converter, except the first photoelectric converter of the self-injection optical transceiver module at

20 the central office. Specifically, a third photoelectric converter of the self-injection optical transceiver
module at the central office needs to be connected to the second branch port in the AWG 502, and
the rest may be deduced by analogy. The first photoelectric converter in the self-injection optical
transceiver module at the central office needs to be connected to a last branch port in the AWG 502.

In another embodiment of the present invention, two AWGs with different 3dB bandwidth may

25 be combined, where a common port of the AWG with 3dB bandwidth that is relatively narrow
serves as a signal sending port, and a common port with 3dB bandwidth that is relatively wide
serves as a signal receiving port. In this way, a partial reflector is connected to the signal sending
port of the AWG with 3dB bandwidth that is relatively narrow, and a received signal is connected to
the signal receiving port of the AWG with 3dB bandwidth that is relatively wide.

30 Specifically, referring to FIG. 7, a self-injection optical transceiver module at a central office
may include an AWG 31 and an AWG 41, and the two AWGs have different 3dB bandwidth
respectively. A self-injection optical transceiver module at a user end may use an AWG 51 having
two common ports with different 3dB bandwidth.

The AWG 31 includes a signal sending port 33 with 3dB bandwidth that is relatively narrow,
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In addition, in another enbodi nent of the present invention, the
self-injection optical transceiver nodule at the central office and the
self-injection optical transceiver nodule at the WET 20 end nmay be set to
be formed by two AWDs. Specifically, referring to FIG 8, a self-injection

opt i cal,qt fRANGSEI \(ehdifP Boke3 Ris Bofiddlo didd & RloWRYink NYphidalesigial A Gdwand an
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espect 7 SThE NS | . . B™
s%hagg%h i gf'itiai 33%; thﬂdxvmrtmws réiQﬂvél?Fxgﬁbr‘ﬁ;ﬁg \A%ﬁ 1N8cdAht pBR I6with

configured~to sen nk optical signa 1 includes a signal
r ecei vidBbpamtidth3hasid feladiodB widadwi dth that is relatively wide, and the

signal receiving port 73 is configured to receive an uplink optical signal.
The AWG 8ln thecembedimsnis ph g PregsidilpyeEngent snesifis eneradips @éﬂm@eﬁfﬁmepﬂ% 0@03
rel atiyel y.par t [ I LOg: : ] [ t d
o apl et e Be bbted oA art SREL AR R on it (HsGR: nRCu B 357
with 3¢ Raiowilgivh At Hat gam meliabd $21of the delf-igBetidnheptiialy rahsceeeimadaly pothe
93 is configured to receive a downlink optical signal,. . in the )
enbodi seatral efficerrengsy, ¢biongh jianfishbransh pers Sé,cﬁfdoavnbﬁbr%%nﬂslﬁalt%@g the signal

aor i pEERRR 2500 3 BRECARYERne R 3 hABoRCH bPINGANG 21 Erik St o

first @midi tidiNsfhaD fthd dieviaRikfoptiileednaDenteRtal firad bridichngees 4 ef theee tHrgeaion
the central office sends, through a first branch port 64, a downlink
opt i cadptishlfransceyampdubeatshemeer eabndil thpnsotars & Brst phetoeleetik CPRYECT SAf t er t he

signal receLving port 93.of. the AW 91 receives the d I n i

signal, t %‘eﬁrdt)ﬁﬁfl i%ﬁ%%@c‘g‘l thg F%}ﬁgpec fopegpgcy tqus%%w%rrgér{]ﬁ; Ié Séétrht%%li‘c%*d RS,
AVG 91 RaRdht Fed BMAEN Sorf sk, &S tiplROARIE 6lehhICal6RN VRS digfial @2nding pod 53 fosthe
gain nmedi um 82 of the self-inj eclt)l on optical transceiver nodul e at the user

erld s;atmi:k fitodar .ﬁﬂght_ha sf%rlabmecgwmgmw of &e VG hleronpigesthe dovvnligkiapkicdgnedl
signal . al ong, t he si i 83 k fi h ;
o ool (F e FRET B ARG phE Boef 1 AVRG efty abl i SHRRY Mt phhflectric

si gnal ,ont Bgerd@Wnl i nk optical signal enters a first branch port. 74 of the
AWG 71, and then enters a 10first photoelectric converter 72 of the
sel f-i nj ebt iadditiop} iicadnotheanenkidimennoduthe presdnh eingenitonal thefselfdajection aptical] |

L TRt et 00! 100,LS Lhe BreRente e o an, UELL Ok AN, 50 and

" o 2{/\%\&%& band 158k 255 tytwoNeWCE peBfict, FERRMEWLFIRRIa BAL-ideltRGaIicAI0
transceiver module at a central office may include an AWG 61 and an AWG 71, and the two AWGs
have different 3dB bandwidth respectively. A self-injection optical transceiver module at a user end
may include an AWG 81 and an AWG 91, and the two AWGs have different 3dB bandwidth
respectively.

25 The AWG 61 includes a signal sending port 63 with 3dB bandwidth that is relatively narrow,
and the signal sending port 63 is configured to send a downlink optical signal. The AWG 71
includes a signal receiving port 73 with 3dB bandwidth that is relatively wide, and the signal
receiving port 73 is configured to receive an uplink optical signal. The AWG 81 includes a signal
sending port 83 with 3dB bandwidth that is relatively narrow, and the signal sending port 83 is

30 configured to send an uplink optical signal. The AWG 71 includes a signal receiving port 93 with
3dB bandwidth that is relatively wide, and the signal receiving port 93 is configured to receive a
downlink optical signal.

In the embodiment of the present invention, a specific operation of the self-injection optical

transceiver module at the central office and the self-injection optical transceiver module at the user
15



Enbodi ments in this specification are described in a progressive way. Each
enbodi nent 15 highlights the difference from ot her enbodi nents, and tin the
same or simlar parts of the enbodi nents, reference may be made to each

ot helr. The description on the apparatus disclosed in the enbodinents is
sinpl e : G ; et i QRS 4
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AWG conprises two common ports and a plurality of branch ports, one of the
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receiving port to a correspondi ng branch port.
15 highlights the difference from other embodiments, and for the same or similar parts of the

embodiments, reference may be made to each other. The description on the apparatus disclosed in
the embodiments is simple because the apparatus is corresponding to the method disclosed in the
embodiments, and reference may be made to the description in the method part.
The descriptions on the disclosed embodiments enable persons skilled in the art to implement
20  or practice the present invention. Modifications made to the embodiments are apparent to persons
skilled in the art, and the general principles defined here may be implemented in other embodiments
without departing from the spirit and scope of the present invention. Therefore, the present
invention is not limited to the embodiments exemplified here, but complies within a broadest scope
consistent with the principle and novel characteristics disclosed here.

25
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2. The self-injection, optical transceiver nodule according to claima1,
further conmprising a 15 <circulator or a wavel ength division nmultiplexer,
wherein the signal receiving port and the signal sending port of the AWG
are coupled to a trunk fiber through the circulator or the wavel ength
division nmultiplexer, and the partial reflection mrror is connected
between the circulator or the wavel ength division mltiplexer and the

si gnal sending port 3. Thecgalihvd nj ection optical transceiver
nmodul e according to claim 1, wherein the signal 20sending port is a
Gaussi an-type port, and the signal receiving port is a flat-type port.

4. TheWsket it clampedisi on optical transceiver nodule according to claim 3,
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curve e se InjeCtion optical transcei ver nodul e according to claim
1, Swher ei whetei thie ghbhst%e Ai\’éGeomlprlgesnwptcotrqurpm’Esand alyhwrhligexfibraneh ports, one
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accor wherein the parti ection mrror conprise a
Far adafyécd’lﬁlhgfpﬁft mrror. 307. The self-injection optical transceiver nodul e

di t f cl wh
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thg si fhEC & Gngldé\\{& fﬂ‘épt%l' ke tn??ro?' agg'aéonlf‘ thﬂ'g:ogﬁérﬁtwé?}ncbe?form

cormon port  of t e Signa sendlng unctions a the si gnal send
port, wavelength self-injection locking on an optical signal provided by the gain medium, and output the

optical signal through the signal sending port; wherein the AWG is further configured to
demultiplex an optical signal received by the signal receiving port to a corresponding branch port.

2. The self-injection optical transceiver module according to claim 1, further comprising a

15  circulator or a wavelength division multiplexer, wherein the signal receiving port and the signal
sending port of the AWG are coupled to a trunk fiber through the circulator or the wavelength
division multiplexer, and the partial reflection mirror is connected between the circulator or the
wavelength division multiplexer and the signal sending port.

3. The self-injection optical transceiver module according to claim 1, wherein the signal

20  sending port is a Gaussian-type port, and the signal receiving port is a flat-type port.

4. The self-injection optical transceiver module according to claim 3, wherein a transmission
peak of the signal sending port is identical to a central wavelength of a corresponding channel of the
AWG, and a transmission curve of the signal receiving port is a flat-type transmission curve.

5. The self-injection optical transceiver module according to claim 1, wherein the signal

25  receiving port comprises a Mach-Zehnder interferometer structure, a conical waveguide structure or
a multimode coupler; and the signal sending port comprises an inverted conical waveguide
structure.

6. The self-injection optical transceiver module according to claim 1, wherein the partial
reflection mirror comprise a Faraday rotator mirror.

30 7. The self-injection optical transceiver module according to any one of claims 1 to 6, wherein
the at least one AWG comprises a signal sending AWG and a signal receiving AWG; a common port
of the signal receiving AWG functions as the signal receiving port, and a common port of the signal

17



8. The sennjection optical transceiver nodul e according to claim?7, further
conprising a periodic filter, wherein the periodic filter is connected to

t he conmon port of the signal sending AWG and configured to reduce

bandw dt h of the common port of the signal sending AW5 so that 5 the
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each s@dscditdresddudaepiditedo dnfans 6eLMpis T8Il e at the central office is
correspondi ngly connected to one of the branch ports of the AW at the
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optic network unit conprises a s I'njection optical transceiver nodule
at 11. The wavelength division multiplexing passive optical network system according to claim

25 10, wherein each self-injection optical transceiver module at the central office comprises a gain
medium, a partial reflection mirror, and a photoelectric converter, the gain medium and the
photoelectric converter are connected to a corresponding one of the branch ports of the AWG at the
central office, the AWG and the partial reflection mirror at the central office are configured to
cooperatively perform wavelength self-injection locking on an optical signal provided by the gain

30 medium, and send the optical signal to a corresponding optical network unit through the signal
sending port; wherein the AWG at the central office is further configured to demultiplex an optical
signal received by the signal receiving port to a corresponding branch port.

12. The wavelength division multiplexing passive optical network system according to claim

10 or 11, wherein each optical network unit comprises a self-injection optical transceiver module at
18



the user end, the self-injection optical transceiver nodul es at the user
end share an AWG at the user end, the AWG at the user end conprises two

common ports and a plurality of branch ports, each self-injection optical
transcei ver nodul e at the user end is correspondi ngly connected to one of

the b rtﬁ? ﬁ%‘%%ﬂg@e Qd1f- ﬁrﬂ@ctig ﬁEalgﬁfnsééﬁfef nfd1es %ﬁh%‘iféér%%'dﬁha&% Ad hané ageron

ports o at the usel unctions as a signal sending port at the
user esd, tendWdet tichaer enkcafiprises twornmmapopdrs ofd 4 perdiiGoébrankk pestey eashd

functlons as . a S|gnal receiving port at the, user end, a d band th of .the
si gnal sel{elnigctign patiqal anscpiy eﬁ%’égu]éﬁélﬂ}esusle’é‘é%d ESFFQFF"fH?thn@ y ‘foﬁ‘é‘e%tm% th?ne of the

recel Vﬁrglgclpl%rfs Hthd AN E LB end respectively, one of the common ports of the AWG at the

5  user end functions as a signal sending port at the user end, and the other one of the common ports of
the AWG at the user end functions as a signal receiving port at the user end, and bandwidth of the

signal sending port at the user end is less than that of the signal receiving port at the user end.
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