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ARTA

I8 TNY UF 0.4 nm AT IR ATl 25—aTc] SISYSITH HUITell & Ahel &2 BT Hedidh
IR BT B, T 600 1. & RivTel A1 wIsaR (SMF) WR 1.024 Tbps &I Gl SICT &% AT
DI S Gl 8, Sl UDHRIY REAR H U W ddb-ild © | Ja3H Bl Q—hdey, dIgalR, -dl &
IR, A9 T ST W HRBI & ®U H Jad fbar 11 2| gorell 7 Sida & At #
3R BT 1078 3R 10~ W 3R DB BC & ARTel # I3k Pl 107 W I1Y ¥&T & | Joell =
SI—HISY & oy 7.90—8.39 dB &I AT 3 3R IITHD & AHA § 14.93 — 16.94 dB &I
I # Q-hdex fe@mr 81 I8 <@ 7 2 fh SIvAd BT START HR+ drell TR HoTell 600
. @) HEReT g0 R gI—a1S (DB) AISYelcs UUTell &1 Jorl # d8aR Uex &l § | I8
<@l AT 8 6 200 fHH. & GaRoT A & a8 SH— ASYA MR YolTell H yeprer fbvor #
&fy 31 BT & | SAfeTy, SHI—HTSYeIeT MR Jomell # JehreT fhvor ol gamfid eafy #r &
IR 3R farel) 0 gy & B 81 wahdh) 2 | A1 ASYe AT 37 R Hehreia Har
yonferll & forg arfgcda ot ve™ axcl € 1 ey Rl & sneR W, Sifivas dlggere
U BT SRR AT BRI dR W 600 fHAL d& 1.024 Tbps B ST &R & AT fhaT ST
AT © | SAlTY, e AET H ST Bl A1 P YRT B AR g SUARThT FIAT BT FHT B
@ fou Sfas Aigele™ MR SISeR[SITH UUTTell & ITART &I RABIRS &1 S Faell 2|

Abstract

This paper presents a successful performance evaluation of a 25-channel DWDM system with
0.4 nm channel spacing achieving a total data rate of 1.024 Tbps over a 600 km. single mode fiber
(SMF), a leading technology in optical telecommunication. The performance is expressed in terms
of key factors such as Q-factor, BER, spacing of channels, channel density. The system maintained
BER at 10® and 10° in case of DPSK and BER at 10 in case of DB format. The system showed Q-
factor in the range of 7.90-8.39 dB for DB and 14.93 - 16.94 dB in case of DPSK. It is observed that
the communication system using DPSK performs better than the duo-binary (DB) modulated system
at a transmission distance of 600 km. It is observed that the signal loss is high in DB-based system
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after a transmission distance of 200 km. Hence, signal recovery may be difficult in DB-modulation
based system due to noise and any interference. Both the modulation schemes offer unique advantages
for high speed optical communication systems. Based on the simulated results, the DPSK modulation
format can be used over normal optical fiber up to 600 km. with a data rate of 1.024 Tbps. Hence,
the use of DPSK modulation based DWDM system can be recommended to meet the demands of
high volume of data and support the increasing user demand.

& Teq: SA—AT5I HIGYLIRM, SUITHSD AISYeIH, SISCYSIYH, TBTRID!, RITA—ArS HIsaR
(TETHTH), ST T Whe R (THIRTH) |

Keywords: Duo-binary (DB) modulation, DPSK modulation, DWDM, Optics, Single-mode fiber
(SMF), Stimulated Raman scattering (SRS).
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Ied STl @Ud AR Tdh Ied AT dTcl Sel -Icdd &l Siexd 1 UBRI HaR Yollell Bl
IMYH REAR H STINT & folg Fad 31T ST IR QAT & | I8 WdbR foar sram @ fos 21 |
# g fag ok denfiia & faer # e M 9 S WIFl & ol TRk & &
o0 Yoo TR AT B JHE ATGLIDHAT Bl & | TS UhIRIb] A BT JNT 39 daerd
IRae aRued & Ug &3 H 21 &1 2, Sl §HIS1 & AIF—W1ef I &I Wi Aaedadhdl a-dl
ST @7 & U2 | g HEnfiat &) Hifd & SRer FEer a1 SeT el faend w9 ddr $ff @7
fORT HROT HaRoT & AL e aret I B dF B WEl AMALIBAT B | I ST Dol
HARHl BT Wewd 9¢ &1 § | I Wrenfifedl $im gigae, aoss iR 8RR (Edge) TR GIT0HT &
gl BT H WS AR Y ARIM YT PR & & | I8 STl HoRY T3 YUITell # Fed &R 3iR i
DI AT DI 1 V8l & B | Ied W TR dlel Sl Acdd 390 dbild! i H HUERY & fely
980 BN bcHh g 81 38 8 19|

sy g W AR uRadeefia soagife ugfa (TArE) arel @R 3 @ sfad
(fefSreer) AR A & gfcrenfid fhar 7 R8T & )| Ydblal § gl deb-ild! [Ibr 3u- g ¥
g arR drenfia) § aRafdd 81 <81 © | 39 SURy &1d 9 JdrRiYg dR IR a9 o f3faes
AR BT MATHR IR g AT & | ST IR TeT—37eld TRIT <& W Thdl Ale
BRI AR (SMF) | U @ fheor &1 uaiRa axl # werd gu, a1 39 Aifords figid &1 <
&l AN AT I (SYSIYH) BT wU &A1 11| WDM &7 ATfdwhR iR fHior alrg 8 5
fepa |
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TP ARGT e & IFRE Afda dsnfw, aRker Rig wuri 9 SfF Tgred & yam &
MR TR 1952 # Ugell IR UHRNT IR &I MAHR fHar| Hurl & il fags o e #
ARTEH 9 98 @ &Y AR Acdd & A0 Bl MIRRIAT &I, ST 37l erie & A1/ A Sl
ST B

Y 2003 3R 2010 & IRM, AW EAR GG (ITU) gRT AL (Sh—dieige) iR
(TaFST—dI3GA) & w0 H I e 2R 10—R1 fde dqdiell & A1y Aadiie wU | AHdhgd
BRI wicad famfid iR erifad fby Ty o 19| REIR I & &3 § BRI Huawei
Technologies 1 2019 H GuR—AT d8 MR FbRNA foics Horell & 707 BT Teb a1 H™eira fa=y,
ST 6—THz W Harferd fhar ST Adbar g 11712

S Jaciey [SAGTT A el T (STSeRISITH) oTTell SgSITH &I gel-l H &H d-Tel AR Bl
SUIRT HRdl &, RTad I2a evdl dlel FaRol @) Gad1 &1 o1 811 g1 S—oi ST &
Ifde—afd—APps el Bl 3R I3l Sl V&1 8, SISagSIH JuNferdl Bl SUANT Hewyol il
ST V& © | S Aiggeled uredl #, gall—ars iR fsmiRia v Rive aigw ((digaas) =
Jea T gerRiE Hawer # o faftre yeeHl & SR Ayl e urn 21 gRl-as
AR B1 FHD! d8cR JUIhHII TeIdT 3iR SfTR—Iids BT H HHl & foly U8 Il %,
S g9 S &Hdl Yoferdl & folt Uah Aotdd FH®el a1dT 2 | Sl 31k, SIUgad Aigere™ Bl
eafy oTa RO & Rae® worgl IR garer fawor # fafdeor @ik ey a9t afa o SuRefa #
R YT B U WA # SR SIr 2 (74| g9 W BT e gA-aIg N AR SIudd
AT AR BT SUINT dxd 1—Tera bit/s SISeYSITH JUTGll T UEH UG BT
IIFHUYT Al I SFAM ST 8 | U8 JATIHh AT 1 HISYeI Ureul & URNfies Aferwrar
B A Adgie e Ffe R (FAR), TR o1 HI qoraxdt iR FHY YOl HIAN DI
T &R & | FfaRad rgwmil 4, srade & AR SISSIVA UUITell &1 wuval & f+afor
3R yeeM el &1 f9eaRvr uqgd fasam 11 2 | I8 2y Bl UhRI cdd Magadhdiall & fory
sifftedrer HaR HrRNfAIfHAl & F9oT IR 9o Y2 YAl H U AR 81 |l © |
SresSIT UoTrefl &) ®wura@En &1 fHior 3R fageryor

IR AT W S B3Nl © fob TbIRT IR I ST HAR0T AR 3MgRpl & defdsy # Sereia
gl W &1 H U A &b HRY DWDM Tbeiids 1 Hell RIMUT g3 3R FRAR aekdl T8 | SaTeRv]
& o, Ut AR IR ASele Uedl & &l | 814 dlel oI UR eI+ ¥ 3151 GAR T 3R
I AR F Farn b Se1 &)1 # gig @ I9d H SR 1 mafd R H S S Yo
TH-1h] DI ATAIHAT B © | 3 T8 Tera—bit /s SISTYSIVA HUTeA &1 HUNET o {4701 7 Q1
HIGYeler Ul Bl AT W HG2H H gaelld Bl WA 3 iR fageiyor fhar 131 | Sesivd
yoITell & aRenfeld RIgId @l HeT TaeRon 3 fAafi= TR Q& &1 SWANT d_eb U 81 YR AR
R fafi=T Tada ST B HATRT HRAT 81T & | SFErale gRT HHIRIT SR SISeySIYH cdd
Toel! & fafdre arfas @ o 2 (@) iR (@) # i w7
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T2l fHor yaels @ 991 [16-17)

SCSITH @ SN Hgifdd TR P WRIRTHD T & ST d o &g o 3 |
<t T 7, R 25 gigHieR @ik 09 RfIR dfed @l 21 goll izt (S14) 3R fewiRiaa
%ol R ol (SIAgd®) A Uwul & SUANT ZIFHICY @i H 25 didl & ey 31erT
T JATHYY & ey T T |
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faa 3: 40.96 GB/s WX 25 A4d dld UEAIId SISscgSIYH WINA &I Ao-dg dTg

IGE]

200 I 600 1. BT FBrRI AR SRIAT BT 0.4 TAGH & el AR & AT 25 el A
1.024 Tera bit/s &Mdl U B dlel SISYSIVH TR TF & YA &I Ahaargdd
31yl fohar wam | arferast 1 # aftfa aRomat & gfie Bkt 2 & evar aem & forg SeagSiva
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YOIl d8aR dRIbT B | Tera bit /s &FdT UG &R & fofQ, TIcil @l W (N) iR STT &% ugd
I g |
qIferT 1: ST &9l Al S<SITH & A &1 JIJHUT i fHar = wrAfe v
[16—17]

el B I X - 3T HAW SISITH B
i | (Bit Rate) o T NBL &1
NB (Tb/s)

N B (Gb/s) L (Km) [(Pb/s)-km]

120 20 2.40 6200 14.88

132 20 2.64 120 0.317

160 20 3.20 1500 4.80

82 40 3.28 300 0.984

256 40 10.24 100 1.024

273 40 10.92 117 1.278

25 40.96 1.024 200 0.2048 ) =9 Iy TF |
25 40.96 1.024 400 0.4096 owRaTiad BT &
25 40.96 1.024 600 0.6144 7 uRorrs

g 3R F=it

DIV A AR DI AHIGHT BT IRAADAT H 9ea & oIy o 3 § g9y 1Y dfed &1 Uh
ML S&ISIYH TUTTell A RSOFT OptSim WTeddR &1 Wl ¥ fAfHa fdar ar| 1.024
Tera bit DWDM HUTTell @1 AT @I a9 # 25 iR, Udb UHRI Ggfdd gcd, damria
i YR (qReX), UHRiT dR, 09 Thad—a-dd RAaR «id 3R 09 ReM A1ud acdh ol
g | Ugel 3R i T BT HoRUT TBIT fhRoT BT g a7 Qe HAT: 154524 nm 3AR 1554.85
nm W 40.96 Gb /s @I &R A {HAT T | YUl & AFHUVT & fIY SWINT # AR T HERH &
eIt diferel 2 # eidg 2 |
drferer 2 S iR it AlgYee@ Urvdl $T STWIRT oD Slescgergd fomrfor §
IUANT g Ried @ urad [18-19]

PIEG] HegHIA
ScT el 40.96 Gb/s x 25 ch.
A9 AT IMgRT ¥ 1545.24 -1554.85 nm (C-band)
VBS &= AR (nm) 1550.03 nm
VBS &= AR (THz) 193.41
A9 3R (nm) 0.4 nm
T X (Bit rate) (Gb/s) 40.96
STT HROT BT g (km) 200

RO & SR B dlel] &fd @ "RUTs & ol Uhrei Afdd &1 98 3q U widd fidre
ST 1T 2 | g 3R RefieR & dia HoRo1 &1 9974 & ol g d1e b dR 6T Swdrdd
fpar Star 2 1 R # 100 f5. daE @1 v IR WRad vha-—As aR (TATHTE) 3MR diferdt
3 # feu v gl & Ay 50 fhHl oa1g @ <1 uabrer fawer o) fafderar o wRutg arel ueria
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AR (SRATH) A & | HHRIT R &1 IR—RGdmdr orid S kerr’s & 991G & fog SRR 3,
DI T ORI G & AIH W T AR uRdd fhar Sar gl

_ 27En,
B Cae
S8l F. = faf¥re arghy W, a, = YR dR &1 g97dl &5thel 3R ¢ = YHRT Bl fdror
@1 T bl frofUe BT 2 |

drfert 3: T AR SdIgED ATSYA T URUl T SUART dkd Slsecgsigd & ffor 7
IyAT gY fawiva yerefiia ar & urad [18—19)

PIEC ] HTH IP1S
& IR & @dTs, L 50, 100, 50 kms
fa@Iof| (Dispersion), D -32,32,-32 ps/nm/km
fa@Ivie ugurar (Dispersion Slope), So 0.07 ps/nm?*/km
B2 2255 ps’/km
BRI TR BT UGN THd, agy 80 pm?’
IR orid, y 1.266 W/km
g, o 0.2 dB/km
PMD 0.1 ps/km'?
aRRa® TP, n, 2.5 x10% m¥/W

9 UhR [T {6 U SIeagSIvd Joliell & Uaei B dI5alR, R—hae 3R 3 NG &
Ao A gedie & fory fAwfed fbar T € | g <% T © fb S WegH & A—ds 7 107
@ I ISR &b W 154524 nm &1 G HH T <& 3R 1554.85 nm B BT R
<&l & A1 600 B BT g8 Tb 40.96 Gb /s B fde IR A e YUIRTT & AT TDBIT Bl fbvor
@1 gRomH 3 w1 fbar T | YRl HOR §F & US| Bl GG BRI dTell SERT U
F—haex W PR T wR 4 U g gar | uRemH | ey Freeerar @ 6 Sidigas
¥ 3resT Uee fawmdr € | fAfi=T g foheol @ agfiril & gy dg—hacy 3R digsmR gRomd
H geTd B YT & ARIH F A T 4 R o 5 H i @ B

Fg-thered FAIH el AT

20
15 -_—

1

(dB)

(=]

—DB

LN

F-heeT

s ——DPSK
192.81192.96 193.11 193.26 193.41 193.56 193.71 193.86 194.01

S ICIG]

<

o 4: S ik Sfigas Ay ST I HRD A= gl w200 &I
P WA W W Wiie Sy TY F—dRS qAF B -1
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AEHR FAH ATl HIGRT

1.00E-09
1.006-08 ¥/\/\/
1.00€-07

DB

EIEKIIEY

1.00E-06
e DPSK
1.00E-05

192.81192.96193.11193.26193.41193.56193.71193.86194.01

1.00E-04
CIEIGE

<

o 5: S 3R Sdivas AiSYE T SUAN e A= gkl ur 200 o
P AT & W wife fry g iR el & o
USRI PI UG & ARAH U Q@ g A WaR BT AGRET BT 9.61 nm B S BT
154524 nm ¥ 1554.85 nm WagH AN a1 11 | dIS3IR, HI—hacR Pl SIS<ISITH TUTTel! &
gaeie g e & forg Wags fa€r 9 A1 e T—aterT vt qedf (154523, 1546.43, 1547.63,
1548.83, 1550.03, 1551.23, 1552.44, 1553.65, 31X 1554.85 nm) T {6 T & | Tafq @ 73
T <& & 3wy QI Iunfordl &1 JelIcdd AL A1t 4 3 gdlag o |

aiferet 4: A iR digEs AfgYe [ WHUl ST F—bdeR AR AR A JoATHD
LN

i e CIEEIN T b (dB)
g3il-arsR Srftgas gaM-ars R Srfivas
1554.85 1.00E-05 1.62E-08 7.9 16.41
1553.65 1.00E-05 3.83E-08 8.4 15.6
1552.44 1.00E-05 3.71E-08 8.05 15.67
1551.23 1.00E-05 1.05E-08 8.27 15.52
1550.03 1.00E-05 1.06E-09 8.5 16.59
1548.83 1.00E-05 4.81E-08 8.29 16.39
1547.63 1.00E-05 2.95E-08 8.23 14.93
1546.43 1.00E-05 4.76E-08 8.19 16.23
1545.24 1.00E-05 8.63E-09 8.39 16.94

arfefedt 4, UHRI a1 <& WR IS3R 3R RI—thdex & YAV Hed Pl SR 2 | T
AT THrRNT Jomedl #, 107 MR BT b TR AMT ST 8, STal b &1 o1 o
AheTdTgde JuTa AR JATRa a1 ST Febell & | SIUHSD Al IRy dlel] YolTell T w4
A w9l A sngiral # 400 1. TF et yaeid e &, difdsT S arell gomell # A= 200
. @ FaRor R a% yafd € 7 3R UewE # GUR Bl navgedhdr W&l g | a8 ff <@ @
b 600 fHHl. & Hervl QA & gq GTHS AlSYI P JeE W WRE B €T B |
S HTROT YoTell H RI-—haex 5 IR USRI {BR0T & FAherdgdad JaiRd fdam S
HHAT 8 a8 7.9 dB 3R &1 § 3R 1E—5 <@ AT 8| ¥ N A1 § S A8 § Ry—haex &
forg frTar 7.9 | 8.5 dB I 2 | <ifd Srdigad uorell #, I8 14.93 | 16.94 dB & FriaT &
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1T T 200% 216 & | DPSK YoTiell 3MemRd ool Ars § diseiR a 8.63E—09 o 1.
0SE—08 3T 31T ghrall W =T fietdr 2 |

(@ n) 0]

o 6: 200 f&N. & yereiig daxvr A4 fivas Afggde yredy & fag faf= a3
Qe UR A9 ARW (a) 1554.85 nm, (b) 1553.65 nm, (c) 1552.44 nm, (d) 1551.23 nm,
(e) 1550.03 nm, (f) 1548.83 nm, (g) 1547.63 nm, (h) 1546.43 nm 30X (i) 154524 nm

3 6 ((a)-(>)) ¥, 97 IR@ gRv fe@d € o usbrer fHvr &1 FaRer 200 feH.
db G%d @ e U IgRT Af o’ A= wR 3@ 50% 4 Afre Gefl 2 | fidarR,
R—Hacy IR Gell AT & Abs 4 IUHD Als AT YUITell DI &HAT B 3R
S I W 9T T "hdl 2 |

o 7: 25 A9@l &1 200 . ared Sdivas Afsgdcs SssysSIti & giadiey grI
HaRd ARl &1 (a1 <ed) WagH
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fam 8: 25 A9l &1 200 fh. @1 & 9@ Sfivas AlgYecs SesyIIwd &
RAR g1y @1 A IRl &1 (AR <) WagH

25 Tl BT 200 B, BT R dTel YHRIT aR R S 9 T @ AlSYelcs SISedSITH Yullell
@ $1YC 3R 3MITYCT & fory HaRvr Her: ford 7 3R 8 # <M I B | YR IR & Yo dTed

BR W YH Bl PO B ARIE 3fRE 0 F 10 dB & 414 2 IR ybR arR & iy 8R
(3T9eYe) WR I§ T —3 dB ¥ 10 dB URIT AT 2| 600 fHH. B g TP P GwIfad HaRoT

T3 NG @ T A a7 9((a)—(i) # wvga o w2

[

(9) (h) (i)

faa 9: 600 fHN. & uereia Wavor § Sfivasd ATy vy & foy faf= o
Qe TR AT ARG (a) 1554.85 nm, (b) 1553.65 nm, (¢) 1552.44 nm, (d) 155123 nm,
(e) 1550.03 nm, (f) 1548.83 nm, (g) 1547.63 nm, (h) 1546.43 nm 3N (i) 154524 nm
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faa 10: 25 AT &1 600 fHH. arad Sfigas Algydls SsyIga & giaHiex
SR GaIRd AR &1 (R ) Wagw

faa 11: 25 A9l &1 600 fh. &1 X ard figes dlgYecs SeyII &
RAIR g=1 ymad @1 = IR &1 (AR <) WagH

25 Tl BT 600 fHH. & 2 dTel USRI TR R S 6 T & AlSelc s SISeySITH Uollel!
& $IYC 3R 3MSTYT & forg AeRvr soer fomy 10 &R 11 7 <y M 2|

54 oI BIR G # AT T STl IS UeTeT, ISSN : 1549-523-X, 98: 23, 3@ 1, SHaR—ATE 2025



FHorar g vd @Y FAR M, geli—ag ) iR Srfivea Afggere™ URed WR SR 1-Tera Bit/s.....

Fg el Vs Mg
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E 11 /\
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g ——DPSK

9
7
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192.81 192.96 193.11 193.26 193.41 193.56 193.71 193.86 194.01

EICIG]

<

form 12: Jdigasd A€ &1 SUART FRS (AT AgREAT @R 600 fHH. H1
SR & R |-BdeR BT ING

forsaef

1.024 Tera—bit /s SISCYSIYH HUMCAT BT Ahd HeAidh R—hac, SR, Al & AdR B
Hex W afold fbar ST AdhdT 8 | YR HaR Jorell Bl Sl 3R SIudeS AlSgeled & SunT
@R 200 3MR 600 fHN. B T W 0.4 nm & =Tt AR & AT 25 el TR TANT FHRab <2dT 77 |
ST 3MmeRa qotetl # 200 foH . ¥ HUR TSR ot &1 fAwuvr ge1 1A 2 | 6121 A I8 W <@
ST HhT © T SUvHS qomell H 600 4. H2R0T B AT A HhTRI dR & AIH | BRIif~ad
fBam ST ehdT © | /YT URUMHI & AR R SIGTHS HIGYIM BT UIRay 1,024 Tera—bit /s
B T R B AT IYINT B FhT 2 |

MY g A ugad AU =] B wAERie ) wrearaed]

Alphabetically sorted terminology quiATer TP ) wrearact!
in English
Amplification PEEE]
Artificial intelligence D glgadn
Frequency Gﬂ—cﬂ%[
Insight SRELRS
Optics PEAINE
Simulation 3TTwIUT
Spectral efficiency JoishIa gerar

LR

Petr Chvojka, Paul Anthony Haigh, Izzat Darwazeh, Zabih Ghassemlooy, Stanislav Zvanovec.
Duobinary Modulation for Visible Light Communications. 2019 European Conference on
Networks and Communications (EuCNC 2019)), Jun 2019, Valence, Spain. pp.52-56, {ff10.1109/

EuCNC.2019.8801992ff.

Erik Agrell et al. (2016). Roadmap of optical communications J. Opt. 18 063002.

Curri, V. et al. (2015). Design Strategies and Merit of System Parameters for Uniform
Uncompensated Links Supporting Nyquist-WDM Transmission, 0733-8724 (c¢) 2015 IEEE
Journal of Lightwave Technology, DOI 10.1109/JLT.2015.2447151.

YOIl SR G H AT o S g U@m, ISSN : 1549-523-X, a¥: 23, 3% 1, SHad—rd 2025

55



UGC-CARE Listed Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science & Technology, Year: 23, Issue 1, Jan.-Mar. 2025

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

Le Nguyen Binh et al. (2010). Wavelength re-generation and re-modulation using optical phase
lock loop techniques for 100-Gb/s DQPSK up-stream transmission in DWDM passive optical
networks, Photon Netw Commun (2010) 19:265-276.

Winzer P.J., Neilson D.T., Chraplyvy A.R. (2018). Fiber-optic transmission and networking:
the previous 20 and the next 20 years. [Invited]. Opt Express. 2018; 26(18):24190-24239.
doi:10.1364/0OE.26.024190.

Kaler, R.S., Kamal, T.S. and Sharma, Ajay K. (2002). Simulation Results for DWDM Systems
with Ultra-High Capacity, Fiber and Integrated Optics, 21:5, 361-369, DOI: 10.1080/
01468030290087697

Jin Wang and Joseph M. Kahn (2004). Conventional DPSK Versus Symmetrical DPSK:
Comparison of Dispersion Tolerances. IEEE Photonics Technology Letters, Vol. 16, No. 6,
June 2004 1585-87.

Laude, Jean-Pierre (1998). NxN wavelength router, optical routing method and associated
communication network. USA Patent Number: 5,838,848, Date of Patent: Nov. 17.

Kapany et al. Fiber Optics Communications Modules, USA Patent Number: 4,479,697, Date
of Patent: Oct. 30, 1984

Aruna Rani and Manpreet Singh (2017). Impact of Different Modulation Data Formats on
DWDM System Using SOA with Narrow-Channel Spacing. J. Opt. Commun. 2017; aop,
doi.org/10.1515/joc-2017-009.

https://www-file.huawei.com/-/media/corp2020/pdf/giv/striding-towards-the-intelligent-world/
the_intelligent_world_all_optical network en.pdf

https://www-file.huawei.com/-/media/corp2020/pdf/publications/huawei- research/2023/
huawei-research-issue5-en-2.pdf

Sharma, Ajay K. and Arya, S.K. (2009). Improved analysis for SRS-and XPM-induced crosstalk
in SCM-WDM transmission link in the presence of HOD, Optik 120(2009)773-781.

Sharma, Ajay K., Wadhwa, S.K. and Kamal, T.S. (2009). Robustness of NRZ, RZ, CSRZ and
CRZ modulation on fiber nonlinearities and amplifier noise at 40 Gbps for (OC-786) long
haul link. Optik 120 (2009) 614—618, doi:10.1016/j.ijle0.2008.02.015.

Sheetal, A., Sharma, Ajay K. and Kaler, R.S. (2010). Simulation of high capacity 40 Gb/s long
haul DWDM system using different modulation formats and dispersion compensation schemes
in the presence of Kerr’s effect. Optik 121 (2010) 739-749, do0i:10.1016/j.ijle0.2008.11.009.

Agrawal, G.P. (2011). Fiber-Optic Communication Systems. 3™ Edition, Wiley, ISBN: 978-
81-265-1386-4.

Keiser, Gerd E. (1999). A Review of WDM Technology and Applications. Optical Fiber
Technology 5, 3-39.

OptSim Models Reference, RSoft Design Group, 2010.
OptSim Simulation Tool User Manual v 2017_09-1-64.

56

IO HaR Gl H AT T Sie fIe UTen, ISSN : 1549-523-X, a¥: 23, 3f% 1, SHa—Ard 2025



