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WDM OPTICAL FIBER NETWORK SYSTEM
CWEE

AEARB RS TABER ARG RGO —ARRER AL E D —ERBRE RS
BRI MR IR HABCAYS A > B A Al o ER P EEuR  AYEA
bd% PoiERI B LR £ —ALBUR PS> BAREALBUT FIEHE B AL R E R A E L B
PRI FIR ARG 0 SEMURRE R BRBIEFRGER B F AR E AR ERRER
3R ALEOT 7 e B iR SRR HIIAIE B E AR R ARG RMBRCR R KRR RIEREA P
s o AL B A RBE KK -

The present invention relates to a WDM optical fiber network system, which comprises an optical line
termination producing at least a group of plurality different wavelength signals. The optical line termination
connects with plurality modulate modules. Each modulate module connects with an optical network unit.
Each modulate module comprises: A control unit which produces a pseudo-random sequence and a control
signal according to the pseudo-random sequence; First modulate unit which connects with the optical line
termination, and receives the signals. Each first modulate unit selects a specific wavelength to be received
according to the control signal. The fast control signal makes the receiving wavelengths change rapidly;

hence prevents the aggressor attacks against a specific wavelength.
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[FHA2TE] (PaEE0)
SIS TLHEHERE 247 / WDM optical fiber network system
(=]

AN — T 2 UM R - BHRERE TR iR E 4
EI—HEHANE R RAVERATT > SRR (im0 % 8 5 1 SR e
i IR AN D BERE PRI - SRS RS - — R ETE
A—BLEFIIRS - WARREL B YIS FEE 4 — IR B — e

> RS E EEHS T E  » DUBIKGE R B 5% - FHRIRIEHIEASE - 255

— SR BT — R AT SR - W ARG EL T 5N O A IR SR
{0558 —FRSE B U R B A BRI AN [R) i R A R AB 5% 2 A P #0s » LABS IE
WEEBIRE E R -

€39

The present invention relates to a WDM optical fiber network system,
which comprises an optical ~'-line termination producing at least a group of
plurality different wavelel;gth signals. The optical line termination connects with
plurality modulate modules. Each modulate module connects with an optical
network unit. Each modulate module comprises: A control unit which produces a
pseudo-random sequence and a control signal according to the pseudo-random
sequence; First modulate unit which connects with the optical line termination,

and receives the signals. Each first modulate unit selects a specific wavelength
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i..to. bé received according to the control signal. The fast control signal makes the
receiving wavelengths change rapidly; hence prevents the aggressor attacks

against a-specific wavelength.
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2B B M| SR EH =
(AmBEERX - HF  FOEXTEESH)
CULANCE eSS
R TCFBAEARE ZR2 4T / WDM optical fiber network system
[ HffsEis]
(0001] AFIHFER—ELER BE I EASER T K
55T LB THE <
G
® (0002] BT HEEENEE T SAENEE LR SR
&+ R AR R R AT R LA — - TR R
PR P RS JE R S o ST RS O B 220+ SR 2o 5
W% T (Wavelength Division Multiplexing - WDM ) BI85 T — (48
B R E T (BT SRR 6 BIRRIEAEA
L U S -

[0003)  EHAGHY MBS 20 F SR M A% T (Time Division
Multiplexing - TDM) 27l - —fRESEABRS B 5T (TDM) HEfiERHIR
L5 5 T A @ B 75 B O (R Y ST % % PSR - (BRI AR
“TDM-PON Securitylssues: Upstream Encryption is Needed” tifS| - -
(3% % PIRB L T AT 27 -

[0004] EBIRERE AL Rk FEIER IR LTI o
A Y B AR - TR S © BRI
R R A B AT - MM E YT A TE A BB B - B
SRS - SRR SR - EEEAER LA
TS T 4R R MG IS R - 0 ATACE S PRI T -
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[0005] EWAEST (WDM) HAKS THBS TES
- (WDM-TDM ) R 5605488 S S e A B e 2 - R
BRI 2R TS T — S EEAEEs (PON) MR — -
(BB R T R 2 MRS A R LS (R T B 2R - BB %
T (WDM) BB enaes (PON) - 16 7@ —AREEFIA 5% T (TDM)
HETHEBEAERS (PON) - (i FIBEREAIS SR A3 » BILA % THSE)
A (WDM-PON) 48 —FERARIZe 2 AN - Bt - B4 AR
SRS S T HEIABES (WDMPON) LR AN % T /% TR A 4l
SABEs (WDM-TDM-PON) HyZe2 i - ATEL - - Rusgyez @
A SRR - SRR IR B 95 5 T B3¢ A8 (WDM-PON) 5,
RS TS TIRAGEEAAE (WDMTDMPON) #yf Fli St - 1
W YR B ETH -

(0006 AEAALL - ASIBEIE F B AT 2 sk » $RHH—TES
W% TOLBAER TR LUEROTIR i -
[ B9%)

[0007) 882 % %0 E HPEHR A — TR 5 T SRS A 1%
B 2k — A U IR R s S B R B LB+ DU ISR
R R RS, - AT IR TR A 5 - T
(SR A BT, -

[0008) K588 F— EHITEHR A —FEA 5 T SCMiaRe 7t 1T
R RER S - — AL EIE]  NERERER R -

[0009) 5% st EI - AREURHRI —TEA 5 T LA s
AR — SR 4 B — BN R R B (5 TR
S P i A - 15— TR B P S s - T
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10246 7 H S BB IF&iaE

EHER - —ERIBESTEL BB - WIREA BT e 4 —
FEFRIFASE RS —SREEIT - HIASGERERS R s - DUERE RESE
FRERIERIFTR - EH2E — R BT — R 5T W TIRIBELEUTY
PSR BERIRAST - (358 —FAE B TT i AR T R R A R (BT
E R F s -
(0010] [ETFEAEREMOIFIRE  EERSREARAZ B
By - BIUAE - RN EATER DI
[ Bz ]
[0011]
— B RES SoRTHRIT . 738 2 AR Eh LA RS R A T RE -
s — BR S  RTRIT 2 I % T4 % TR A W RS 3 5 5 50
o
= = BRI R AT BEE -
HUBRRAREI 7 /EZ%I;’::%%‘SE%&}WJF?U?%ﬁﬁiﬁal °
5 BREAEEHE & S0 25 T A AR IR BES | R 4 bR -
SRINBIRR AR BRI Ry R T bilE -
U BIRRANEIE Z SR o E T 8RR AR T HRIE -
FHNBRRAEH L MEER R TBEE -
FNERBARRHL MEERERTE
FTERRAEHEC_ EEERRYE -
FH—ERRAEH . LEFRERTER -
(BTG
[0012]  ZEHEHIGR T FER K % T# B WDM-PONE S
K2 Lo 2 TIRGWEDEHEES WDM-TDM-PONHIZEHEH 4155 — B Ff~



1504176 |
o 1024 7 A 5 HEIERE

H A WDM-PONH F B S RAFIRME IR 0B EEHEHN B NEE
12~16 » B— B R R EBE12~1670 7B E N RERE - BB RN BRI
& 12~1630EE Y IZ0OELS - U EE AR RN REREEE
WRAE  WREVERE ERE  Hinll 5 A EE =080
(Arrayed waveguide grating, AWG ) » LURFSFEITH2 i 1 0T 38 LH-T RIATE R
Btk ia N R P ER IR0 - BRE—FREAUENEREIEE
KoEE—EEENERETIRESZE A FERKIR30 > N2
WDM-TDM-PON{E # & H{ R 2R+ DABE A R0t 2 & B A FH B fERE - M
WDM-TDM-PONJEE 4 FE 35 2 WDM-PONFI TDM-PON R F 3 48 & 1 V8 & 48 ®
#% > TDM-PONAH# A WDM-PON ¥ ZLEHG AT FI F Y ERHEER — R
oM E R PRI E A S Bo BRI EL - (3 S B R T 8 ( Downstream )
B, |18 (Upstream ) &4} - 4155 — [@lFf7~ WDM-TDM-PONJKE T WDM-PON
FITDM-PONFRAEZERERTEE - BIMATE WDM-PONRIREZ U207 0
—{E S 2340 (Optical Coupler) #& MEKFFRLUERE (Broadcast) Y
NG F— IR FTE P EERIm30 - AN e FH P B m 3 0 AR IR HAk o)
BRI IS - B L& - ®
[0013]) ZAZFHA{Z 0] FEFH R WDM-PONZERE EL WDM-TDM-PONZE{#
1 AREHEHIRL WDM-TDM-PONZEE TS B fEBIRIERRT » A1 =EAT
T~ H IR R 10 - HEREEEE N RN EE12~16 - B—E 5
SEE 12~16 BB AR REY - B —F 5 R HNEE 12~ 165ERE —fE7
M8 - LUBEE AR RNEEERES R —HREE At
1045 RS S {ER B BT 540 50~54 » EATEUR B4R i &g T AT
s ERIPE S F LA 20 - Hhg—{EFREEERE S0~54 FHtE » —¥EHIBTLAR
— BRI  NETEGIRIAFEEHSOLUR GRS ES2 B4 - H A3
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1024 7 B 5 HIEIEEHE

SR AE SO R —1EHI BT S02 A R — 55— SR BTS04 - BREHEAES 2RI B R
YEEIBE TTS22 A B — S — T B T 524 - DUFIEMBEAE SO » 1245 BT 5021%
EA—BALEUFIINE - WARRELEUT YIS EE & —1EHIFR . IR—5%—
BB ITCSO4 R ER (silicon ring) ~ AR/ FETLOEHEIEAHN (Fiber Bragg
grating, FBG) BOLIERES - AEMNRIUWEREFERGIEE » EPw
IRER TUEER - @i (throught port) ~ #iitE (drop port) ~ 5—
AN (in 1) DURCE " Al (in 2) » 25— 3% BT S04 AR BRI/ B2 5T, 502
FITE A BOFZETRIRRSE - HERIEE— R BT 18455 — i Al (in 1) » REAEL p—
¢ RASSR - eI BT S023 AT ARR &L BT YIRS IR B AP R ER AR - (58—
584 BE JT S04 U B A ARV [R) i R I R A 7% FENA(E 55 P i 32 ( drop
port) i AL A BR 407 DUE R 7 EAS [F — I R BV PR B 3 U
30 » SRIBRHVRRAZ SRR B IR (throught port) KIRIERR(EIUELEET
— (BRI S2 -
(0014] _FifiERsasisesh (R A0EB U A - ARER = BEUUm3 0~3 269
HE I 5 SR SRS A S0~ S8 A AR SR BE B — TRARNIRE 2948 » SRR (L0 10
B R AS R B SR EMEAR S01% - DA ISR SOARIR AL BT 5 S FEEN —
WA % - BB A B0 LUBERERY 5 TUEE 2 = HEM0R30 - 1l TR
THIRRAGHREEE T — AR 21% - DN — RIS R
Ek T — R PR32 -
[0015) AZEIRAISRHRMEIIUEHT F2BE AR EFARE
R IARSIBHINHERE ZEM8IT - (BRSSO~ SRR T — Ml P TR BHA
BRI AHRERER —RHASRE - DU SRR SOIR IR AL B 5 1S REEY — K
RAEWER - EEME IR0 LUEREN R EE E A PR30 - WHEFRT
H RS EEE T — S22 - LIEN — RIS R RS R



1504176

102 7 B S HIEIESGRE

2T — S 32 -

[0016]  ERBAsE ik 2ehst: - BoBSIRs = EMEIIE - LERIR
SRR J % » A SRR AR SO PR BTG HIERE - FEETRRIR
i1 0FE A — MBI RIS R RS » D INER B RIS S0y —
S5 EITTS04 - R EITTS023 A A BB IRE - IR B IRE R e
B L SRR - o — TR T SOMRYS IR S A (in 1)
HAREC o — RS9 + WHHEINEO I RS Y BBRIES (drop port) (BEZ
HABETER40% » LUBEREAY 2 MG R — R AT RS BEIK030 - 06
ERHI RASHE BRI (throught port) (EE T —EMEmss 4 @
Mg (in 1) o T —(EEE AR 52 a2 BITS22 - 75 A BLBUF SRS

PR A A - (A T BT S AR R
BREEL R — I BB E I BR324, - RIS E SIS EEne
(throught port) {EE T —{EFREIEALS4cR - KILARHEGRIER ML R (S5
(R G —FEEMS6 - 58 B - ALBUTFIRS AR R osmsi - Tt
R 204 BLTE SO 2 AT AL B S BB R8s » (28— s
T SO4 BB R (R IR (B » 155 P8 5 o3 08 o PR eSS e
28 — A BT IR P R0 8 A E R T - B
REH - HSmEE s - [F— (@ S S 0s A i RS s
BERITTCCE » At - BRI T R G R (SRS
VT S BRI - B9 B RS H R HLUER -

[0017) i sARIBIE SO BT » LURIRAL B SIS
e A TR IR R BZ RS - TR AR B b S — TR LT S04
R R - il SEHIBITS027 R AT B BT - LIRS AL BT
BTS2 TR IR - PR a5 — S BT SO L o
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1024 7 B 5 BIEIE&IE

— RS ERREZBNE BT E SR E 1209 5 =R -
[0018] @HEMEREAMIRT HER TEEADE L& RILAREHS
I AE R filir R 0] F1 /{58 FH 22 3% ( re-modulation ) K& E 43BC ( carrier distribution )
Bl _EAERRAEST » S ERNIEFIEE (re-modulation ) & K ffiflk - {3
HIZRBANE NBIATR - RESFER R —AEEITS04E AL (in 1)
BRI (E51% > BT HIE (drop port) R REFEREE MG 40
% - DB AR E T EEE A PR30 0Lk — K 41 R # 8T
60 - FEULASEERIER B S 51 3228 BE ST 6 0 (R 6 AR S B AR EES SEOR A8 - R
¢ 5 3524 B TT 6014 SRS BB T SRS IR T R — B8 (RS - DAEHE AR b {H A
B 28 55— SR BE JTS0428 i Al (in 2) » DAHEEE —FRI%8E B8 TT.504 - {H R4
EAEERSR AN ERG R LR 10 -

[0019] #ETRFF2WRECE - MEFREFHEE G (carrier
distribution ) Z £y - FAEMERE SO R TE AR IE 25 — SR B ST S06 B 5 — Y
SHEEITS04ABEERE - 55 T BB JTS00RY S — I AL (in 1) BdEs—Fpases
TCS04R B (throught port ) FRSREERE  SFBRER AR 1 036 S 4T i # 7 B iy
REFRFER—RWRELE TR BB 04K REREBERE
FeASE R (drop port) {ELREEHES 85407% - DUERERI T R RIS THER
F R PR30 FHRAS RIS 55 — 58 B JT S 0413888 ( throught port )
IRF IR ARG 2 58 — SRS BEOT506 - {558 SR B ST S06 I I R AT TR AR
AR (drop port) #iHZE — [ AYEREEBE 060 - [ EREA B U601 L {#(E
sRacEtET b o DUE A — EEEASE - IR EERGHE R AL (in2) E
{5 "B EEITS06 - LUK EEEE L ER TR HER10 -

[0020] T 2RERAAGE AR BEEN  TENEREARAME/N

BATR > FIF B 70E AR FRE R B — T2 » REREEE—H



1504176

12 7H5 Ef@E%@E

SHELTTS041% 57 IR (throught port) EddgHiR (drop port) > {HiEE
AT AL ES (Variable optical attenuator, VOA ) 74 ~ 74’ L) Ky B2 78
78’ A2 EIE (throught port) EdEgHIR (drop port) RYEEREUE - Hiz
iSRS EENE > HPERPARERESANEEERE (Back-to-Back, B2B)
MR — AR ARFRERE2S AN B EBERES A ERHIE (drop port) HIEHE -
FREER2S N B EBRITEHE (through port) AYEHE » RTLAEHE
#% (Back-to-Back, B2B ) FI{EE25/ B {2 4% A% B ST AT R (drop port)
Fs@iEe (through port) HZRAYESE » & HAKIHE 1 dBRYTHERIESL (power
penalty ) « 5 —FEHEEELTESO4TRRLIE (drop port) AL (through port)
2 IR THER 84 ( power penalty ) T] B2 M {[E 38 VA 3R ( Extinction Ratio, ER )
M7= RFTIERL - MIEEEE (through port) HZRAY(EHEREIES N ER IS
| dBZEARITHERIBA » B TTHERRT—MRAYEE — IR B 7T 50409 L8 (drop
port) V%8 TR IER(FEMERREIETEER -

[0021] EETFRSEEEEHEES—E @ FHT-ERE -HryEH%E
1> HEREH 70 CATHERE RS — =B ITS04 - WA — a7 ETE
#2879 (Bandpass Filter ) SRAEEEE50E B — R BEIT S04 R HERE Y ®
B o WRHERE R TSR OEERES T4 R B R 78 LA AIAE SR - & P AREH
ZEE+—E > HEREE LEEHRIERESR - B FTRIEC0 mARFEAE
T HEERERITFONE  BEREE A B ARSI B TT60
FOIRER SRR TEEAEAEIR - AIREE i BRI EESR B B (L SRR
B F s B T O ORI AR B R B -

[0022]) %z bRl ANZEA] A —4H R AR s ki B = e i
ERE ST DERIRIRELEUT YIRS R R S R A 5% - AIBH B
FHWREERIRRES  EHREERHAEEN - HERER RS

4]
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1024 7 B 5 BEIFEINE

e — AR EELMEAS) AR Z R 1
[0023]  WELA EFE - (ERAGEIE Y BE R IGHITTE, - 13EFIR
AR B0 - D LA S B e T T L s B R M S
g B R SRR AT e B A -
Co)
[0024]
10 kR
2 BT
® 14 RS
16 EHTEEE
18 IR
20 I
30 PSR
32 RS
0 RIEEE
50  FREMERH
502 $2IETT
S04 H5—EEET
506 55— FEETT
52 e
522 BT
524 H—EETT
54

56  FAEHEE
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72
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104 42 7 A 21 HEIEBEG

HH G LI i B

I —REEZ MR - 85

2.

—ASR R - EE B —EBRARRRIBERES
BRI - TR s - B BGRERE S

—EHIEE ST - A BB  WARBE AL BT IS e E £ —1%
HlEAEE © LAR
EO—E—RBETT  FEtEEFEATHR Him R R IERI BT - Ll
WERIERAESE - WMARB AR IR £ & A HIAST - EHIRER
— PR B TR — R RAETE - M P IRIREL ALY RS R 2
ST EEX SR —ER B B T B AR B R BIRL R ATt
EHAF R - B F Bl0n BIERSGE SRR - L
B REMEE FT RE R BOR R (5T o E—EH Pt umiRieR
ZAELBFIING - B FEELRLBUT S IS RERN YRR BLRAE SR + LAk
YR ESRABETT - FOCERE SRR 5 — AT
— R B BT R R B S E AT R SR T — B L E A
5% 0 LAEME RS SR ERGE — AR T - DI —A%E
JC b EERE LR e i -
ANEESKIE Al 338 2 TOLRIAERE RS - R REABEEE RE 5
“HRETHEZE -RARETASER - DRI EEB SR (carrier
distribution ) Z Bifiie%iRlE M & LEEZFIRM N - B5F—
TR E S SRR SRR E R R
“RBEIT » (R E ARSI RERERE — KEREETT
LIS — EEFG - Wik EEFGREEEZE —RARET » Izt
BE5 LEEZF e -
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104487 A 21 BETERE

3. WOFESRIEFHZ 2 THEHERE R - BB BT iR Rl
$E » DIRIRALET Y RS FEE A N ENE R RIS - BRI
PR REL B — A B B TR T — R RS -

4. QEERIEIATRS 5398 % TR R » B H BT R R B
BEE DRI BB Y RS M 4 T RIRVE AT - BRI BTN
SRR S — SR B THRENE P — R RS

5. QIEHRIE1FTILE 73K 2 TR /AT - Hhaafsieflim B BiE &
HERRHEE 5 SENRHEESFIBETRERER  &%FE
St gtEEE N E R — T FOEM - LUSRE N FRRNREREER
— R EERAE R -

6. AIEHRIEIFTILE S TR R - EEE R EaRTER
T IT ISR IR R B R A P B

7. WEERIALFTILS 53 % TOCMIMER R - BB R (R A A =
BB —TRIRMERRZE - R I RS F R AR E
% DME IR IR BBy N — R R B0k - BRE
% P AR TR R SR S T — SR - DU o
N — R RS R RS R E T — & A P iU -

8. WIEHRIAIFTME 53 % TH MM R - RS RSEE L PEERE
BB S - [ ERRETIRBEBUFI I B R
IR EFERE T A F & -

9. AIFERIB2ATIS 538 2% T HEMIHERE R » HEREE — B B T EERLER
FREITRRYER (siliconring) ©

10. AMEHSRIE2FTIL S 53 % TR /AR - e — R B TR
AR BT A AAE R OLAOGM Fiber Bragg grating, FBG ) Jt1E5R2s -
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