Bia 10G 10 400G

NpakTU4YHU A4OCBIA NobyaoBuY Ta
3acTocyBaHHA TexHonorii DWDM
Yy TPAHCMOPTHUX Mepexax




ITBIZ

YKpaiHCbKUI CUCTEMHWUIA iHTerpaTop i3
19-piyHUM pgocBigOM

PeanizyemMo npoekTn y coepi
TeneKoMyHikauin,

IT-IHppacTpyKTypWU
Ta Kibepbe3neku

Telecom - HanpsaAMOK
cnewuianisyeTbCcs Ha PiLLeHHAX

ANs:

e IHTEepHeT-NpoBanjepiB
®  onepatopis 38'A3ky

®  pata-ueHTpis

®  opnopaTuBHVX Mepex
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HOMY M TOBOPKVMO PO DWDM

BnacHa
na6oparopis

ANS TeCTYBaHHA
obnagHaHHA

MinoTHi
TecTyBaHHSA

Ta nepesipka cymicHOCTI
obnagHaHHA

MpakTnyHuM

Aocsig
NPOEKTYBaHHA

Ta BNPOBaAXeHHA ONTUYHNX
TPaHCNOPTHUX Mepex

TexHiuyHa
EkcnepTtunsa
KOMaHAW

Ta NiATPUMKa NPOEKTIB
Ha BCiX eTanax

[lapTHEepCTBO
3 EBPOMENCbKUM

BUPOOHVKOM

DWDM.ME

ITBIZ

telecom

DWDM.ME



HOMY CbOIrogHI rNnoTPIBEH DWDM

MocTiviHe 3pocTaHHs 0bcariB Tpadiky

ObmexeHa KiNbKiCTb 4OCTYMHUNX
ONTUYHUX BOJIOKOH

MNepexia Big 10G = 100G - 400G
| BULLE

Bucoka BapTicTb 6yaiBHMLTBA HOBUX
BOJ13

3pOCTaHHA BUMOT A0 NPOMYyCKHOI
3paTtHocTi Mixk LUO/L Ta By3namu mepexi

DWDM po3Bonse

MepeaaBaTtn AeCATKM KaHanie Nno 04HOMY BONOKHY

3HaYHO 36iNbLLWNTY NPONYCKHY 34aTHICTEL 6e3
npoknagaHHa HoBUX kabenis

Macwrabysatn mepexy

ITBI1Zz™" &
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EA30BI MPUHLIVMM DWDM

LLlo Take

DWDM

DWDM - TexHonoris
CNeKTPanbHOro yuwliibHeHHs, Lo
LA03BOJISE OAHOYACHO NepesasaTi
AeCATKN abo COTHI He3anexHux
KaHanis yepes oA4Hy napy
ONTUYHUX BOJIOKOH.

ImBI1Zz™" &
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CWDM vs
DWDM .

CWDM — npoctuu crapt

e [lo 18 KaHaniB e LllinbHa

* [IpocTe nacuBHe pilleHHS e binbwe
e [lipxoaAnTbL ONA HeBerInKol ® OCHOBHM
KINTbKOCTI KaHaniB e MigTpunr

e Miaxoayl
e [loODEe NNY NhocTUuX Noint-to- coherent-|



3aracaHHn, ab/km

CWDM vs DWDM: cneKTp Ta 3aracaHHsl y BOJIOKHI

0.60
O-band E-band S-band C-band L-band
0.55 1260 - 1360 Hm 1360 - 1460 1M 1460 - 1530 um 1530 — 1565 Hm 1565 - 1625 Hm
0.50 + W N
045 S 4/( ?)t:r p:aak /} DWDM
' P 100/ 50 Iy
3 Ans coherent/ZR+:
0.40 75 [Ty Ta Flex Grid
0.35 - ¢
0.30 - QQ?QM?QQOQQQQQQ
020 - 20 HMm /
? ¢ ? ? ¢ ¢ ¢ ¢ ? ? ) 0 ? ?
0.15 | | I I [ | I | | I I I k | | |
| | | | | | | | | | | | | | |
0.10 H ; : A : : : g ) : : L {Hm«qe 3aracamm] : : et
1270 1290 1310 1330 1350 1370 1390 1410 1430 1470 1490 1510 = Kpauje 1570 1590 1610
[oBXuHa xBuni, HM
telecom

ITBIZ
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*

PON services in optical spectrum

PON-CEPBICM Y CINEKTPI OINNTU4YHOIO BOJIOKHA

TUNoemi Po3nNoAiyl AOBXUWH XBUb Yy giana3oHi 1260 — 1625 Hm

XGS-PON G-PON G-PON RF / Video XGS-PON NG-PON2
Upstream Upstream Downstream Overlay Downstream (TWDM)
(MNepepnava) (NMNepepnpava) (Mpwirom) (Mpwuitom) (OnuioHansHo)

1260 - 1280 Hm 1290 - 1330 um 1480 - 1500 Hm 1550 = 20 um 1575 - 1580 1m 1530 — 1565 um
Bucxigunn Tpadix BucxigHsma Tpadik HucxigHuin Tpagixk RF-Bineo, ananorosi HucxinHuin Tpagik TWDM: oqHO BONOKHO

Bin abowenTa ein abonenTa 8ig mepexi Ta undposi cepeicu 8ig mepexi AanAa Up i Down

A0 mepexi A0 Mepexi Bo abonexTa (HaxknapneHHn) Ao aGoxeHTa (onuioHansHO)

MoTyxHicTs
(ein.)

1
1
1
1
i
1
!

.
i e

| T —
e - - — - -

|
|
|
:

Y
T

1260 1280 1290 1330 1480 1500 1524 — 1544 - 1550 1570 1580 1600 1620 1625

OoexuHa xsuni {(Hm)

.

O-band E-band S-band C-band L-band U-band
1260 - 1360 HMm 1360 - 1460 Hm 1460 - 1530 HMm 1530 - 1565 Hm 1565 —- 1625 Hm 1625 - 1675 Hm

= Bineo/nani (RF Overlay) zassunuyan HaknanawTtben 8 obnacTi 1550 HMm. v Mexi alanaaoHy
« MnanyBaHHA MepexXi Mac BpaxosysBaTu cnisicHyeaHHa PON-nocnyr ta DWDM-kananis Pobounin cnekTp cepsBicy
y C-band / L-band.

@ = PON-cepsicu 3aiiMaoTh HiTKO BU3Ha4YeHi Alana3oHy 08XKuH XBUNb. i

telecom
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CWDM 1ta DWDM: cnekKTp i 4YacToOTHa CiTKa

Homy 8 CWDM 2oeopsime y HM, a 8 DWDM — y 'y / THz S
Doexuna O-band ; E-band f S-band ' C-band : L-band
XBUNi, HM N | 1 1 1 1 1
1260 1300 1360 1430 __- s> 1565 1625
CWDM 4 DWDM 3
(kaHann 1270—-1610 HMm) Kpok mixk kananamu: 100 / 50 'y
vacmiwe onucyemeocs y yacmomi (THz / GHz)
1270 1290 1310 1330 1350 1370 1390 1410 1430 1450 1470 1490 1510 1530 1550 1570 1590 1610 um | Yacrora, THz
@ © 191.3 191.8 192.3 192.8 193.3 193.8 194.3 194.8 1953 195.8 196.1
| I I [ | 1 | I | 1 |
- 10Ty 50 'y
' ' L] | L 1 L ] 1 | 1 >
Kpok mix kaHanamu: 20 Hm HosxuHa 1528 1532 1536 1540 1544 1548 1552 1556 1560 1565 HM
XBWMN, HM
N~ ( 1550 um ~ 193.5 THz } ~
DoexuHa xeuni (um) i wacrora (THz) —
ue asa cnocobu onNUCy OAHOro i TOro X ONTUHHOro cnekTpa. )
e R AR S B R B D S S E 2 SRl CWDM: 3py4HO ONUCyBaTH AOBXUHOIO XBUni (Hm),
! c f — vacrora (Hz) : 60 KaHanu piaki Ta WUpPoKo po3HeceHi.
: j —_— — A — poexkuHa xsuni (m) ;
! A c = 299 792 458 m/s — wamnpkicrs caitna y sakyymi |
R e P e e S SR AR A S S ORI e O e TR e S ' DWDM: 3py4Ho onucysatm vactotow (THz / GHz),
60 KaHanNM WinbHi Ta NPaUIoOTL Yy HacTOTHIN CiTui.
\/ BucHoBok: i MM, | THz onucyiloTs TOM camuili oNTUYHKMIA CNEeKTP.
Y CWDM 3pyvHO npauiosaTti 3 JoBXuHamMmM xsuns, y DWDM — 3 4acToTHOIO CITKOO.
telecom \ 7E
. f
N o
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YacToTHa ciTKa VS LUuMpUMHAa CUrHany

Homy 10G, 100G, 200G 1Ta 400G zamMmaloTb Pi3HUNA CrneKTp

<<A)> / //

~
2 = Kpok MiXk kaHanamm = BigcTaHb MiDK UeHTpamMu CyCiaHixX KaHanis
© Fixed Grid
i , 50 GHz 50 GHz ,  50GHz , 50GHz , 50GHz ,  50GHz , S50GHz
:: >:< >:< >:< =:< >:< >:: >:< >:
; 10G ; 100G ! ; 200G ; : 400G ! : @ 10G / 25G — sysuxwi cnextp
) ) L 1 ) ' 1 ]
: : : : o : : : : ® 100G — wupuwmin
: : : : : : : 200G — we wwuplumn
1 1 ] 1 1 ) 1
8 2 o 4 & @ 400G — we wupluwin
@® UlupuHa curHany = cKiflbKu CNekKTpy 3ammMac cam cepsic
J
— = . N

©® Flex Grid
e e 375 GHz' 50 GHz 2

Flex Grid no3Bonse BUKOPUCTOBYBATHU CNEKTPasibHi C/IOTU Pi3HOT LUMPUHM

75 GHz 100 GHz 75 GHz 50 GHz , 375GHz ,

10G

A

4
\i

100G

y &

E
\
E
\
E
\

|

- > - >

200G : 400G

Mepesarw Flex Grid:

o~ : P o
@ {o ) Kpauwe signosigHicTe
~a—’  WMPUHI curHany _[]_[Ul

 J

Yum B WIBMAOKICTD,
Suu.za c:enf‘rpanbna | % MHyuxe NPU3HaYeHHn TUM LUMPLUMIA CNEKTPanbHUA CNoT
HICT 1
dexTuBHICTL pecypcis MoXe 3HanobuTucs

Flex Grid

C a dikcoBaHa ciTKa = NpocToTa, ane meHwa epexkTusHicto. Flex Grid = rHyukicTs i MakcumMmanbHe BUKOPUCTaHHSA cneK'rpy.)

ITBIZ
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Flex Grid: w0 ue Take i HaBiLWoO BiH NOTpPi6eH <<§>

I'Hyt-n(a cneKTpaJyibHa ciTka gns cy4HYacHunX coherent TPaAHCNMOPTHMMX MepeX

o 1. Fixed Grid vs Flex Grid e > l'lpuHuvln opraHisauil
' S50 GHz . 50 GHz . S0 GHz . 50 GHz . 50 GHz ° 50 GHz 50 GHz ) { \
e v > = =y - “ o Uexmpanssa ’ o Wiwpsra 9 Beanepepssa o Cynepxasan /
@ Fixed Grid i 106G ’ 100G ' ' 400G ' wacrora CREeXTPansHOro ‘ Ainsvxa coherent
' ' ' ; ' cnoty cnexTpa curHan
o l /\ /—\ . /\ E. E t » ' ' P | ' . L=
Fixed Grid — yci cnotm ogHaxosi Yacrora ("’Hz)' ’ EQ—-—bi El E ' /\
)
l ' ' L
, 375GHz | S0 GHz 75 GHs 100 GH= 75 GHz SOGH: |, 375GH:z fo S
- Flex Grid : 106G | 100G ; e 400G ~ - A "~ 2 /
== | (amiremii xpox) ' /\ ' =
= 28 c - 8 TUNOBO: KPOK LEHTPanbHol Yacrtorm 6.25 GHz,
: Yacrora (THz) WwMpMHa cnoty — kparHa 12.5 GHz

Flex Grid — cnor ninbupaersca Nig WMpuHy curHany

9 3. Sk ue eurnasgac piznyHO B Mmepexi

[@-Je] T 7 ( ROADM / ROADM / ) [@-Je] T / o L300 Sic] — L8 LS Cepovsi SO,
pascRIONNCP N SS 22 NiniAina DWDM cucrema — pancnonaep a CNOCIB MHY|YXO BMALNMTY NOTPIGHMA
‘ MyKCnoHaep l‘\ WSS/ MUX | I x WSDARERGC. | [@:]e] smyxcnonaep cnexTpanbHuit cnot y DWDM cuctemi.
o 4. Ons yoro norpi6en Flex Grid e 5. le 3acToCOBYyETHCH
> CyuacHi coherent TparncnoHaepm z
200G é T& MyKCROHAGPH Ak npaswmno, Hosi coherent
200G . I = TpaHcnoHAaepn / MyxkcnoHaep#
8990 <4 ROADM / WSS nnardopmu wacTo nigrpumyioTs Flex Grid,
Niarpumxa Spyuniwe ans MomumsicTs Q ane CymiCHICTD 3anexmnTs Bia
superchannel MacwTabyBanHHA Metro, Regional, DCI, Backbone nnarpopmu, ROADM/WSS
BUKOPUMCTAHMA 1 40(;)066/ Zgg(()SG / o Tal et Eos aaik = nu: pizni m:m i thie )
CEGNTDA / pitsess cnexrpa MoynALi @o Open Line Systemn

BucHoBok: Flex Grid po3sonsie BMAainaT™ cnexkrTp nig peasnibHy WIMPWUHY CUMrHany, ToMy BiH ctae 6a3oio

&
ans cyvyacHmx 100G/200G/400G/800G DWDM mepex.

=
W
N
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Moaynsuisi, OSNR Ta aucnepcis

. [+  QPSK Ewmnicts OSNR = curHan / oNnTU4HUK WyM

—1— Hzﬁf’w&“#’":' :;2206&% - S Rx power Moxe 6yTi HopMasbHUR,
AallbHOCT! » HVAKHE EMF h Yy - ane SKLO WyM BUCOKUIK — KaHarn

----------- Oyne HecTabinbHUA.

4'» - 6 LAIVE _ EMHICTb « EDFA nigcunioe curian, ane Aogae LWyMm.
=iy | "GETIANE TEWROCL T8 i « [Ina 100G/400G aueumoca OSNR, a He Tinbkn dBm
1" panbHocTi gajuich b An a ’ b '
Samac 00
solse QA EMHICTb . . .
eole e 16 M — D,MCI'IEPCIR = POITAryBaHHA IMNYNbCY Y BOJIOKHI

ﬁ]ﬁ BULLIA EMHICTb, ane niHig Mae
L AL )

GyTI sKicHOK %bHICTb /
0 — OO

» CD/PMD / DGD BuaHo
B coherent CLIL.

» DSP komneHcye

KOpOTKi iMMyNbCW PO3TATHYNUCH YacCTuHY BIJIUBY, ane €
npaKTMHHa JOTiKa My NbCY Mexd.

* QPSK — konu NoTibeH 3anac i AankHICTL.

* 16QAM — KonM NOTPRIBHA LWBMAKICTS, ane noTpibeH kpauwmit OSNR. ]
« Bubip MoaynALii nos’a3anuii 3 FEC i LUMDWHOK CNEKTDANLHOro CroTy. OSNR + gucnepcis NokasyioTb, 44 € peanbHUi 3anac no

telecom

ITBIZ
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IMnynbcHMA curHan y 4aci

OcHoOBHI TMNUM gucnepcii

BxiaHun
curHan

A ATATAN TR, @

i
S

—
=)
—
o
) =
<)
-
-
()
hn

Micnsa nepepadyi
s’ A 4
MO BOJSIOKHY ro\ N £ N\

& PostaryBaHHsa iMnynbcy — MibkcumBonbHi 3aBagu (ISI) — 3poctanHs BER

PosTarysaHHs imnynbcy (pulse stretching) Basosa ¢popmyna

KomnoHeHTr npubyBaioTs y pizHuia wac
iMNYNbC PO3TAryETHCH

KopoTtkui onTuuHMia imnynsc
(pi3Hi cnexTpanbHi KOMNOHEHTH)

AL

— NOBXWMHA NiHIl, KM

_' B ——> ’/ i :
/
/
OnTuyHe BONOKHO P \\ L
> t - t

Pi3Hi aosxuHm xsunb (HactoTtn)

At =D -AA-L

D — koediuieHT gaucnepcii, nc/(HM-KM)

A — cnekTpanbHa WUpUHa gxepena

e Pesynbratr AT y nikocekyHaax (nc)

XpomaruuHa gucnepcia (CD)
Pi3Hi onTu4Hi yacTtoTu (QOBXUHU XBUNb)
NOLUMPIOIOTBLCA 3 PI3HUMU TPYNOBUMM LBUAKOCTAMM.

MonsapusauinHa mopgosa gucnepcis (PMD)
[ei opToroHansbHi nonapusauii MaloTb Pi3HI
LWNAXU/LWBUAKOCTI Yepe3 HeOAHOPIAHOCTI BONOKHA.

Mopgoea gucnepcisa

PizHi Mmoau (Wwnsaxu) y MynsTUMOAOBOMY BOMOKHI
NPUXOASTL Yy Pi3HUM Yac.

MNMpakTUu4yHMM ceHc

] -
m Yum Bmuwa WeBmMAKICTb, TUM
KPUTUYHIWA aucnepcis.

oF
My

Y direct-detect mepexax
CD obmexye ganbHiCTb.

Y coherent-cucremax CD
YyacTo KoMneHcyeTbes DSP.

PMD i OSNR Bce ogHo
noTpibHO KOHTPONIOBATH.

telecom.,

ITBIZ
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OSNR: npupoaa BVfHVIKHeHHSI NOMUIIOK

— B T OSNR ue He npocTo Rx

Baxnuveo cniesigHOWEHHS
-) e e e el = cUrHany [0 Wwymy, a He Tinbku
piBeHb NoTy)XHOCTi B dBm.
1 S2 S3 S4 S5

2. CurHan nagae Ha BOJIOKHI, NiacuioBay Uoro nigHiMae — LWyM HaKONMUYYETLCA LLlo BinOvBaeTbCcA

Power 1. BormokHO gogae BTpatu

dBm
(R \\J\j\\i\\\] FEaionet CurHan nocTynoBo 3MEHLUYETHCH MO

AOBXWHI Tpacy.

Prhoise tase)

2. OA nigHiMae NoTyYXHICTb
Length

3. OSNR 3 KOXXHUM KackagoM NoriplyeTbCA

OSNR -
(dB) S 3. Ane wymMm ASE HakonuiveTbCcs

telecom

ITBIZ
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OnTUYHUNK

VW o] 5@

Pre-FEC BER

MOMWUNKM AO KOPeKLyii

\ ©
J \
Pre-FEC BER

Momunku po kopekuii FEC.

Mokasye peanbHwit CTaH
NiHil. AKLWO 3HaYEHHS
pocTe — AiHig
NOripLYETHLCS.

&

-+ FECO -+
FEC
BUIMpPaBJ/ieHHA

|8

J

Post-FEC BER

.

Post-FEC BER
nicna Kopekuii

Y O )
= |I|II@

Cepsic
cTabinbHicTb
¥, . »

MoMunkun nicnsa Kopekuii.

Akwo FEC cnpaenseTbea —

3HAYEHHS AyXXe HU3bKe
abo 0. Lle 6nnxye no
AKOCTI cepsicy.

VAN

Uncorrected FEC

Momunku, ski FEC Bxe He
3MIr BUNPaBUTH.
Uncorrected > 0 —
MoraHuii CUMNTOM, MeXxa
abo aBapinHU cTaH.

BucHoBok: FEC ponomarae ytpumyBaTtu cepBic, ane ana coherent-niHin

noTpibHo auButucsa He nuwe Ha FEC, a 1 Ha Pre-FEC BER, OSNR Ta TpeHg noMunok.

Hopma

@ Pre-FEC ctabinbHumn
® FEC corrections noMmipHi
@ Uncorrected =0

Nonepep)xeHHNA

® Pre-FEC pocTte

i

® FEC corrections poctyTb

® [loTpibHO NnepesipnTH
OSNR, CD, ninito

ABapis / mexa

® Uncorrected FEC > 0O
® Post-FEC noripwyeTtbces
@ Cepsic HecTabinbHUM

telecom . ; i
=
ITBIZ -
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BER / FEC: aKk umtTatTn 3HaAYEeHHHA

LLlo o3Hauvae 3anuc 1e-4, Te-12 i aki 3HayeHHA BBaxatm aobpumu abo KputnuHNMM

@ NMpakTu4yHa iHTepnpeTauis

o 1e-2 = 0.01 \G 1e-2 — kputuuHo / 6nmM3bko Ao Mexi R N
1e-3 = 0.001 1e-3 ... 1e-4 — pob6oua 30Ha l U:':\(E:gr;egtid
e 1e-4 = 0.0001 ans Pre-FEC, FEC ye BaXnMBui | no6pe y
© 1e-12 = 0.000000000001 1e-5.... 16-6 —qiobpa Pio-FECaoha: | | [ =
Yum Ginbwuimnin moaynb Bif'€EMHOrro creneHs N I Uncorrected
nicna E — TmMm MeHLIe NoOMUIoK. 1e-12 i HNXKYe — _ FEC > 0 —
Te-12 kpawe, nix Te-4. ayxxe pobpe / piBeHb nicns Kopekuii : TpuBoOra
- -

abo cepeicy
BINTBLUE MOMMIIOK . MEHLUE NOMWMINOK

(’ BucHoBoK: ans coherent-piwenb BaXxxnueo amButuca He nuwe BER,

a n Pre-FEC, Post-FEC, Uncorrected FEC ta OSNR.

telecomnr

ITBIZ
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W | Ak npauloe FEC — npocTa aHanoris

NMakeTn SK MawmHM Ha Aopos3i: YyacTtuHy nomunok FEC sunpaBsnsie, a YaCTUHY — BXe Hi.

(1) i/ anan (2) eC coeruin 3)  Buia nion FeC

noﬁpufl OSNR _ Post-FEC / cepgic ctabinbHuin

Uncorrected = 0

Amu = Wwym
P\

Ta iIMneipmenT
B8 NiMii

W s e

. NnaxkerTrn

i oy “ MNepesipka : \
=~ = e MK = wym { Ta KOpeKuin . \ X ) = 7 NOMWNOK
- ) “ 4 TaiMneitpmenTy E NOMUNOoK : { = 8 - e i saHanro Gararvo
= B Ninif | g - FEC we BcTur
- AL Ut BUNPaBUTU

sunpasneHo FEC

A\ 6inbwe nomunox

- J \

@ Pre-FEC BER — @ Post-FEC BER — @ Uncorrected FEC —
NOMUNKU QO KOpeKLLil NOMUNKU NICNA KOpekuil HeBUNpasneHi NOMUIKU

teleconr
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Kk ue BUrnapgae Ha peasibHoOMy o6nagaHaHHi

Mpuknan napameTpiB coherent/DCO Moaynn, AKi Ba>k/IMBO KOHTPOJIIOBATHU

CD —
XpomaruiHa
avcnepcia

OSNR — nokaaye

cnigBiaMoweHHn
curHan/uuym

\

Rx/Tx Power —
piani onTtuuHol
noTy»XHocTi

CFP2-DCO — Indopmauin npo moayns

MNapamerp
Module Identifier
PN

SN

Wave Tunable

Rx Frequency (THz)
Tx Frequency (THz)
CD (ps/nm)

DGD (ps)

OSNR (dB)

ESNR (dB)

Rx Power (dBm)

Tx Power (dBm)
Temperature (°C)
Voltage (V)

Current (mA)

3navennn
CFP2-DCO
CT-CTS400SLHTAO
INMAGVO0S0009
Frequency, CD, Tx Power
192.4000
192.4000
1406
a1
20.0
0.0
-10.37
-0.02
48.58
3.310
0.00

OEO400G-05U / 400G DCO — Craryc Ta koHpirypauin RUN

DCO Operating Mode

Knwouosi nokasHMkW
PRE-BER

Uncorrected Error

Frequency / Channel C24 (192.4THz)
CFP2 Wavelength 1558.17 nm
Craryc no nopram
MNapamerp QSFP28-1 QSFP28-2
Link Status Up Up
Frequency / Channel
Wavelength (nm) 1310 1310
Rx Power (dBm) -10.43 -10.37
Tx Power (dBm) -0.43 -0.491
Temperature (°C) 46.32 46.83

400G-160AM, 20% SDFEC, 100GEx4

CFP2 QSFP28-3
Up Up
c24
1558.17 1310
10.43 -10.38
-0.42 -0.40
48.56 33N

5.194429e-03

0

~
R DCO mode —
MOAYNAUIRA Ta
FEC pexum
QSFP28-4
Up
1310
-10.36
-0.44
31.57
. PRE-BER —
|: +* NoMunku Ao
et il kopexuii FEC
-
€ — ] ﬁ[ o Uncorrected Error = 0 —

FEC cnpasnseTecs

&

Came ui napameTpu NnokasyloTk peanbHU cTaH niHil.

Ha npakTtuui guBumocs He nuuwe Ha Rx power, a n Ha OSNR, CD, PRE-BER Ta uncorrected nomunku.

ITBIZ
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Module temperature (Celsius)
Supply wvoltage (V)

FPre—FEC BEER

Tncorrected FER

SHE (dB)

Tx power (dBm)

Bx total power (dBm)

BEx signal power (dBm)

Tx bias current (m&)

Carrier freguency offset (MH=)
Chromatic dispersion (ps/rnm)
Differential group delavyv(ps)
SOPMD (ps™2)

PDL (dB)

S0oFP ROC(krad/sec)

OSNE (dB)

Modulator bias X/ I (%)
Modulator bias X/ O(0%)
Modulator bias ¥Y/IL (%)
Modulator bias ¥/.0(%)
Modulator bias ¥ phase (%)
Modulator bias ¥ phase (%)

2 wvalue (dB)

O margin (dB)

— current

CTUOERERENT

(=12
3.3

Z2.35%=—-2
Z2.00=e—-0

12.
—0.

—15.
—17.
Z229.

lel
140
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olmAMX3IO1l—Zap>» show interfaces transport pm optics current =t—0/0/0
Physical interface: et—-0,/0/0, SMNMP ifIndex 533
Current: 202¢—05—-04,0%:45:00
Suspect Flag: False
Reason: Not Applicable
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Phwv=sical inmterface: ec—0/0/22:0, Emnakled, Phys=sical link i=s Up
Imtcerface index: leg, SHMP ifIndex: 535
Description: 400-—-1-1
Link-lewvel type: Ethermet, MIU: S921&, MEO: 9224, Speed: 100Gkps,
Source filtering: Disakled, Flow control: Disakbled
Device flags : Present Running
Imterface Specific flags: Internal: Ox100200
Imtcerface flags: SHMP-Traps Intermnal: Ox4000
Link flags HMone
Wavelength 1544 .53 mm, Fregquency: 154 _10 TH=

Cotic—looplhack
Media Code
Host Code

Disakbled .,

100EAT0T -2

Cptic—looplkbackoyps
ZR—-Z00-0OFEC—-QPSK
C2M

nil

(Bmmex 135E)

CoS gueues E supportced, & maximaom usakle gueues
Schedulers L]
Current address eftaStoar9k: T :T7T9, Hardwarese address:
Last flapped 2026—-04—-28 07:45:33 UTC (6d 01l:23 ago)
Inmput ratce S84 bps (1 peps)
Cutcput ratce 984 bp=s (1 peps)
ABcoctive alarms Hone
ABctive defects Hone
FCS5 statistics Seconds
Bit errors L]
Errored blocks L]
Echermet FEC Mode H FECS1-R5544
FEC Codeword siz=ze o449
FECZ Codeword rate O.945
Echermet FEC statistics Errors
FEC Corrected Erxrrors Q
FEC Tncorrected Errors o]
FEC Corrected Errors Rate O
FEC Tncorrected Errors Rate O
Cptic FEC Mode H CFEC
COptic FEC statistics:
Corrected Errors 2941753032503 25
Thcocorrected Words L]
Corrected Error ratce S1838557
Thcorrected Error rate L]

Corrected Error Ratio |
FREBS Mode :: Disabled
Link Degrade :

Link Monitoring

Interface tramsmit statistics:

227443 seconds average) 2.00=2—-049

H Disakle
Disaklaed

BPDO Error: Mone, Loop Detect PDO Errcocr: Mone,

efrasiSarfb::T72:74d

teleconr

ITBIZ
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QsFPae

- -

Hardware Version 1.01
Production Date 2021.10.18

Type OEO400G-05U

100

o

o
g

DCO Operating Mode 400G-16QAM, 20% SDFEC

CFP Mode Ready State

Port QSFP28-1 Qs

Link Status Up
Frequency(GHZ

Wavelength(nm 1310

Channel CH1 CH2 CH3 CHA CH CH2

Tx Power{dBm 43 50 1.02 197 146 1.39
Rx Power(dBm) 210 231 193 77 28 7
£330 50.84

CurrentimA)
Voltage(V)

Temperature(C 4532

Rx Threshold{dBm) -15.00
ALS Mode oAV
ALS Interval Time(s 100
ALS Duration Time{ms 200

PRE-EER

Uncorrected Error

B |

CSFPI

e
o B
B © =289
|
r— = y
ar2

cFP2

s Ra
cn

Software Version

Basic Cconfig

Status information

GSFPI0 asFPIe
owen
Fotoiflifot o+
.
any R

1.27 Protocol Version 1.01

o

Loop Seting
Client FEC Q1: Disable w Q2:'D
LF2 Mods

GEXTemperaturs

CFP2 QSFP28-3

= I
CH H1 CH2 H H4
.83 038 0.76
043 0.62 093
4755 47,55 4755 4755
3309 3 269

=00 15.00

v G==)

sable
sable v Q3 Disable v Q4: Disatle v m

Dizable v

Die0:51°C. Die1:48°C

QSFP28-4
CH CH2 CH3
10 47
85 29 g
4755 47.55 47.55
= An

oV

telecom,

)
oy
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Slot 16 CFP2 Information »

Parameter
Module Identifier
PN
SN
Wave Tunable
RxFrequency(THz)
TxFrequency(THz)
SettingsFrequency(THz)
CD(ps/nm)
DGD({ps)
OSNR(dB)
ESNR(dB)

CD Search Max
CD Search Min
DDM
Calibration
Rx Power{dBm)
Tx Power(dBm)
SettingsPower(dBm)
Temperature
Voltage(V)

Current(mA)

CFP2-DCO

CT-CTS4005LHTAD

INMAGV090009

Frequency

192400
1

(Te]

2400

0

0

192.4000

Value

teleconr

ITBIZ
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Mo s MININNN mm 05 1
© ]

[T
o o =
o2 w=E 9 ~AR -~ & mm 03

Siot 3 CFP Information »
Channel Wavelength{nm)} C Band

1 1367.13 C13.0 2 1566.72 C1335 3 1566.31 Cl4.0 4 1363.90 Cl45 5 156550 C15.0
6 1565.09 C15.3 7 1564.68 C16.0 8 1564.27 C16.5 9 1563.86 C17.0 10 1563.45 C17.
11 1563.05 C18.0 12 156264 C183 1 23 C15.0 14 1561.83 CI195 15 15361.42 C20.
16 1561.01 C20.5 17 15360.61 C21.0 18 156020 C213 19 1559.79 C22.0 20 155939 C225

21 1558.98 C23.0 22 1558.58 C235 23 1558.17 C24.0 24 1557.77 C245 25 155736 C250
6
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41 155092 C33.0 42 1550.52 C33.5 43 1530.12 C340 44 134572 C345 45 1349.32 C33.0
48 1548.11 C36.5 49 1547.72 C37.0 50 1547.32 C375

46 154891 C335 47 154851 C36.0
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KorepeHTHe Ta HEKOrepeHTHe BUNMPOMIHIOBaHHS
Yomy 1/2/10G Ta 100/200/400G no-pisHOMY NOBOAATBLCA B ONTUYHIA NiHIT

HekorepenTHe / IM-DD (1G / 2.5G / 10G) | KorepenrHe (100G / 200G / 400G)

- N ,
Mepepasay Cnexrp sMnNpomiHioBaHHa Micna sonokna OnTHuHe BONOKHO CnexTp BUNPOMIHIOBaAHHA Nepepasay

LED / DFB Laser (poawmpenns imnynecy) (minimanbHi cnoTBOpeHHn) DFB Laser (Byabka nixin)

Q. pa . @ @f ==

>
-~

Aomxnna xewni ———» Aomxuma xanuni ——»

Wupwwmii cnexrp MNpuimay (Nnpame aeTexTyBaHHA) KorepentHui npuimay

Byxua cnexrpansua niuis /
BUNPOMIHIOBAHHA

KONTPOﬂbOBBHHﬁ charnan

A
r 3 '
MNMpocriwa cxema :—;— * _’[ TIA ]_.[ LPF ]_’ Buxin :‘;{::"a ‘_,{ U i * ..‘ - ] ’{ADC] i l # KorepenTHumin npuinmay + DSP
W

npuitomy o "6'”‘“ — DSP | Buxia

o
Buuwa yytnmeicrs - - * >{ TIA ADC > RaMmx
A0 XpomaTuuHol gucnepcii i u::::;;u(w)
@

\  Komnencauin CD / PMD
) y uudposiit o6pobui

OrpumMmanmia curnan Bignosnenwin curnan ‘

Tunoso: 1G / 2.5G / 10G 5 Ol G BSlauoanmndl Srimn ﬁ/ Tunoeo: 100G / 200G / 400G

‘ —» . (nicna DSP) .
X NN |~
. ! -} y W, - u .f_-;/ Kpauie npauioe Ha oBWIMX NiMIAX

Ha npakTuyi Taki cucremun cunbHiwe 3anexarb ] ' Q KorepeHTHi cuctemm Kpauje KOMNEeHCyoTh AUCNepciio

MNpame perekTyBaHHA

Bip avcnepcii Ta napameTpis niwil. Ta NiATPMMYIOTH BMILLI WBUAKOCTI.

KniouyoBa igen: y HeKOrepeHTHMX CUCTEMaXx CUrHaN NPOCTILLMIA, ane YyTAMBIWWIA A0 Aucnepcii;

y KOrepeHTHUX — CKAagHIlWmMn npuiumMay, 3are Kpawa pobora Ha 100G/200G/400G Tta komneHcawis BNAMBIB NiHil.

'

ITBIZ &
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: DWDM.ME

BY ITBIZ

©)

YHiBepcanbHoro
LwabnoHy HeMae —
KOXXeH Keuc
noTpiéHo
po3rnspaTtm
OKpeMo.

Bia Teopil A0 NPaKTUKN

LLlo moXxemMo nobyayeBaTtu i AK o6paTtu npaBuNbHUA TUN PilLeHHSA

1 —©

Passive DWDM OADM / chain
- 8
- —H8 D A oaom -
L. s
MUX/DEMUX, MpomixkHui By30n

simple point-to-point. nopasaHHa/Biabopy KaHanie.

Hani po3rnaHeMo npakTU4Hi cuerapii nobynoeu Ta BUGIp TUNY pPiLLEeHHS.

> e > o

EDFA / long-haul Coherent
100G / 200G / 400G
QJL;‘@ o Apeed %
] [
DCM DCM

Miacunennn KorepentHi cuctemmn
TPAHCKOHTUHEHTANBHWUIA HAABUCOKOT LUBUAKOCTI
NiHK. ANa MaricTpanbHUxX Mepex.

ITBIZ -

ITBIiZ

OPTICAL SOLUTIONS

e,

3aBaaHHs i cepsicun

TONONOriA | BiACTaHI

6ropker, OSNR,
picT Mepexi

telecorr?

'

0
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:: DWDM.ME ITBiZ

BY ITBIZ OPTICAL SOLUTIONS

NMepuwi BXiaHI AaHI ANg NPOEKTY

LLlo noTpi6Ho 3i6paTn nepen NnpopaxyHKoOM Ta BUGOPOM pilleHHNA

AA\ & o 4
0 O 9 O Ha Buxopi
|. - | | ]
S S o(De) [ (e O
B A B oo : Omoo00 @ _
S TMN pilleHHn
5 Marpuus Tpadiky
HoexuHa sBonokHa / BumiptosaHHa niuii KinbKicTe BONOKOH: Ta WBNAKOCT:
Be3 kopekTHMX BiACTaHb MK By3anamm Ha 1550 Hm 10B un 20B 1G /710G / 25G / cknap
BXiAHUX AaHUX 100G / 400G obnagHaHH”
HEMOXX/INBO
npasunbHo obpatu e T 1 T o = R o 0 % gquyBaHmﬁ
apxiTeKkTypy Ta Tvn a j SABM r an l l “~. ® Kowextopu loaXKeT
Osﬂa}lHaHHﬂ. . e | l . e MNary-naneni I
vl« 1' Jv m l & PU3UKK Ta
o == = obMexeHHs
MpomixHi By3znu / Brpatu, KORBINTORM,, MNMorpe6a & 3axucri / Mnau pocty mepexi /
ke P notpeba 8 OADM naTy=naHen:, onTUuiHuN pesepByBaHHi 3anac no KaHanax P - -
6ropKer

Micns uboro MoXxHa nepexoauTu Ao BU6opy nnarpopmu, TMNY LWACI Ta KOHKPETHOI KoHdirypauii. |

teleconr

ITBIZ &
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e ]
Sl I TR T T g
< :

L] ] Bl T p—-
oL L L LT o e —— ’ T T TET T p———
e - .5%---—=t----n . oo BN wm L\, L mEmEe ’
MU-70-ACDC - 1U chassis MU-180-ACDC - 2U chassis MU-380-ACDC - 5U chassis
e Standard 1U, 19", 4 slots e Standard 2U, 19", 8 slots e Standard 5U, 19", 20 slots
. DUtal POIWGF supply AC/DC e Dual power supply AC/DC optional e Dual power supply AC/DC
P '9”8 | | e Multiple service card hybrid insertion optional
° Mulhple service card hybrid e Support 10G/100G/200G o Multiple service card hybrid
Insertion _ . e Insertion
e  Support 10G/100G/200G el e  Support
hybrid transmission 10G/100G/200G

hybrid transmission

ITBIZ %

MWAWDHM ME
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m@%@#%#ﬁ%ﬁ#ﬁ@

STATY

o -
esccece noo oe

M Transmission capacity is 96x200 Gbps /60x400 Gbps S\ Supports 100G / 200G / 300G / 400G line rate per DWDM channel
@ Features a modular design with a wide range of service cards J4ll Supports CLI / SNMP / WEB network management capabilities
[ Supports YANG model interface capabilities and Web, CLI, SNMP « Supports WSS card functionality up to 9 directions

management methods

(#) Supports 800G per service slot chassis ®e Has dual power supply 1+ 1redundant AC220V / HVDC / -48V optional

3\ Client side provides standards and data rates: 10GE / 100GE / STM-x / 100G 4 Power consumption <1300W telecorr

A\
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Site A

1551~1560nm
C21

BA20/G12-R

PA16/G20

-12dBm

1530~1543nm <

MPAKTUYHUU KEUC Ne1
OpHosonokoHHe DWDM-piweHHs

9 LoexuHa Tpacu
E:m:] + Site A - Site B1: 126 km

+ Site B1 - Site D1: 128 km

Site B1 Site D1
1551~1560nm
-12dBE
-20dBm +7dBm 5 c21
PA16/G20 § | R BAVGIZR PA16/G27
{ I Q ¥ D80
2 < 128km /33dB ™1
=
BA20/G12-B X BA20/G12-B TX9
] -7dB
24 — 1530~1543nm
OnTuyHuia Giogxer (npuknap)
3aracaHHs BONOKHA ‘(P) EMHICTb BucHosok

+ Tx (SFP DWDM): 0 dBm
Site A - Site B1: 27.2 nb + Mux insertion loss: -5 dBm
Site B1 - Site D1: 33 gb EDFA (BA): +7 dBm

+ Fiber loss: +20 gb / -26 nb

+ Rx pigeHb: -12 ~-13 dBm

(":’3 OSNR (16)

+ Site A-Site B1: 32> 24
» SiteB1-Site D1: 26 > 24

ilil

10GbE x 16 kaHanis
= 160GbE

PiweHHsa npauesparHe.
Pigni notyxHocTi, Rx

sensitivity a OSNR

B AONYCTUMMX MEXKaX.

ITBIZ %
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NMPAKTUYHUUN KENC N22

16x25G DWDM oaHOBONMOKOHHE pilUeHHSNA

SFP28 25G DWDM + EDFA + DCM

Site A
-5 dBm +8 dBm
BA20/G15
. C26~H33

C21 ~C60
H21~H60

1550

25G SFP28

C34-H4a1

PA16/G20-8

-5 dBm 0 dBm

1. ONTUYHUA BIOAXKET 1 2. KOMMEHCALIA
(npuknan) AUCNEPCII
0 dBm (SFP28 Tx)
@

-5 dBm (DWDM 16Ch Mux) DCM 90 km
+4 dBm (BA, Gain 12 dB)

=
niHiA
R
0dBm (PA, Gain 20 dB)

g
-5 dBm (DWDM 16Ch)

P Hanpamok nepegavi A - B (Tx) P Hanpamok nepegawi B -+ A (Rx)

90 km / 23 nb

A — B:
58-29-6+8=31
> 30

Q BMMOIrn BUKOHaHO

4. MAKCUMAJBHA
EMHICTb

Biacraun nimii: 90 km | 3aracaumn ninii: ~0,256 nb/xm

Site B

-20 dBm 0 dBm

PA16/G20-8

1:3‘0 1550 nm C21 ~Cé60
- H21~H60

- 25G SFP28
nm
P 4‘

N

BA20/G15

—
+8 dBm -5 dBm

5. KJTIOMOBUA
BUCHOBOK

% v
Okpim 106G,

16 kananis x 25G
= 400G

ans takmx DWDM piwensb
MOXHa BUKOPUCTOBYBaTHU
i 25G SFP28 mopgeni.

Barafaurn Ha mu

ITBIZ -

l\.\ﬂ
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Data Sheet

A

DWDM.ME

Dual EDFA Optical Amplifier Board

DWMD.ME's dual EDFA Optical Amplifier board provide multi-function, low noise, Erbium-Doped Fiber Amplifier

(EDFA) solutions, The amplifier module can be operated at constant gain (Automatic Gain Control AGC), constant output
power (Automatic Power Control, APC). This is a highlyintegrated EDFA, and the large module supports Dual amplifier

with two independent gain units .

"

1 2

PWR [T]IN IN
RUN [Tout Out

£ Tem [ Pump [ 1Pump
. ‘w [ Jptem Pam [IPam

!

0 A3
W outt a2 out2 0se-Gse OV ot yon2

1 | L W ""f _7_"7;':
| .1' . o >

e ————

® C-band optical signal overall amplification

® Covering the wavelength range of 1528 ~
1565nm

® Support systems to achieve different
cross-section radio repeater transmission

Highlight

Wide operating wavelength range:1528nm~1565nm

Dual amplifier contains two independent gain units

Low noise figure: typ 5dB
Excellent gain flatness
Optional OSC channel for remote management

Multiple operating modes:

» AGC adjustable Gain
» APC output is adjustable

» ACC voltage adjustable
MON port, on-line monitoring optical power and OSNR

teleconr

' I

D)

ITBIZ -
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EDF A Optical Amplifier board

EDFA Optical Amplifier module provide muiti-function, low noise, Erbium-Doped Fiber Amplifier (EDFA) solutions, The amplifier
modulecan be operated at constant gain (Automatic Gain Control AGC), constant output power (Automatic Power Control, APC).

Integrated VOA can be automatically adjusted to achieve smooth gain spectrum. It can amplify the C-Band signal with or w/o middle

stage access(MSA), which brings great flexibility for the network application.

LC-PA16/G20 3 pwn B

3 run. EJout
e Console 3 Tem [3Pamp

B3 P B P

® C-band optical signal overall amplification

® Covering the wavelength range of 1528 ~
1565nm

® Support systems to achieve different
cross-section radio repeater transmission

W out

05wk

Wot ik

in Oyt

Highlight

Wide operating wavelength range:1528nm-~1565nm
Three Optical Amplifier C-Band applications:
~ Booster

7> In-line

» Pre-amplifier

Low noise figure: typical: 5dB
Excellent gain flatness

Multiple operating modes:
» AGC adjustable Gain

» APC output is adjustable
» ACC voltage adjustable
Mid-stage access for DCM or OADM

Optional OSC channel for remote management
MON port, on-line monitoring optical power and OSNR

teleconr

ITBIZ -
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Optical
transmitte

Optical
transmitte

Optical
transmitte

in-line amplifier

w

Optical
receiver

Optical
receiver

pre-amplifier

\\
E,é/\, Optical

receiver

telecorr L
:5_/‘5
ITBIZ &
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Performance Parameter

Parameter Min. Typical Max. Unit
Operating Wavwvelength 1528 1565 nrm
Output Power 22 dBm
Gain 8 33 dB
BA -10 Max.Output -Gain
Input Power dBm
PAJSLA (Max.input-29) Max.Output -Gain
Moise Figure 5.0 dB
Gain Flatness 1.0 dB
Input Threshold -34 Can be adjusted dBm
Polarization Dependence Loss 0.3 dB
Polarization Dependence Gain 0.4 dB
Polarization Mode Dispersion 0.5 ps
Pump Power Leakage -29 dBm
Return Loss 45 dB
EDFA Size 191 (W) x 253 (D) x 20 (H) mm
Operating Temperature -10°C - 607C Lo
Environment Storage Temperature -40°C - 80C Lo
Relative Humidity 5% — 95% Non-condensing

Power Consumption

=15

teld

acomf




|Single Fiber Bidirectional Optical Amplifier Board EDFA

DWDM.ME's Single Fiber Bidirectional Optical Amplifier Board EDFA Amplifier models include a Red and a blue port

designed for single fiber DWDM Solution. The design ofthese models is used for single-fiber DWDM transmission

systems.

S

: LC BA16/G12-B e T

CIJRrRuUN [Jout
‘ Console ElTem [lPump

( —) [ Ptem [JPam

e

g 230 g acoP MO® Wi

® C-band optical signal overall amplification

® Covering the wavelength range of 1528 ~
1561nm

® Support systems to achieve different
cross-section radio repeater transmission

Highlight

® Operating wavelength range:

> Blue: 1528nm~1543nm
> Red: 1547nm-1561Tnm
Low noise figure: typ 5dB
Excellent gain flatness
Multiple operating modes:

> AGC adjustable Gain

> APC output is adjustable
> ACC voltage adjustable

Mid-stage access for DCM or OADM

Offset the insertion loss introduced by DCM
Reduce the additional degradation of system OSNR
Flexible insertion of DCMs at different distances

Optional OSC channel for remote management

teleconr

ITBIZ
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PWR Lokl U—1—U ci Lokl 3Lnk L3 AT &Lkl
RUN  1Lnk2 o i 2nk2 3Lnk2 AT iy 4Lnk2

LINK  1Loop 2Loop 3Loop 4Loop

=p=n 1 0 1 _f=p=y 0 | | |=

- @ .

® Media conversion
® Signal repeating

® | ambda conversion

® 3R signal regeneration

» Re-transmission

» Re-shaping

> Re-timing

Multi-rate supports 1Gbps ~ 10Gbps
Supports Loopback Test

Supports ALS, LFP

Flexible transmission of various protocols
» Fiber Channel 1/2/4/8 /10Gbps

> CPRI: 2/3/4/5/6/7

» 1G/10G Ethernet

» SDH STM-4/16/64

ITBIZ ©

DWDM.ME
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A Red optical signal amplified Blue optical signal amplified B

B

Single fiber IN IX1

<C60| TX16
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NpakTnyHum kenc Ne3: DWDM 3 OADM By3namm

A SW1 B SW2 SW3
m_ 40km/10dB 12km/3dB 20km/5dB _m
m_ =z | IN/OUT § _—m
B3 S > =< oA = —&3

: DROP  ADD (=] :
[ 106 oo —EC
A BA20/G12-B A
PA16/G12-B [ 106 J 106 | 106 | [ 106 | [ 106 | PA16/G12-R
wor - £33
- ~ DROP  ADD : m

TPA®IKOBI MNOTOKU

e A<« SW1=30G

e A« SW2-=10G 10km/2.5dB e T
—— Filter

e A<« SW3=40G

A
e A-C =10G / SETAT \
\ J l

OSNR Makc. MmacwiTabyBaHHA C
A — SW1=37>24 10Gbps x 40

PA16/G12-R YMOBHI NO3Ha4YeHHA

MUX/DEMUX

OADM

NiHiHuMiA niacuniosay

Miacuniosay nepea NiHicw

®dinbTp Ha BIABUTTA
(Rayleigh Backscatter)

DROP (BuBig kaHanis)
ADD (eBig kaHanis)

B ®Wvv(U

10Gbps kaHa
teleconr
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[ —

IN NA C21 C22 C23 C24 C25 C26 C27 C28 C21 C22 C23 C24 C25 C26 C27C28 NA oOuT

e . s

Drop Add
—_—
® DWDM Passive Optical Add/Drop ® Support 2/4/8 channel add and drop
Multiplexers ® Plug and play: requires no configuration
® Achieve 2/4/8 channel add and drop ® Green product: completely passive, needs no power and no

cooling
® Low insertion loss
» 2CH maximum insertion loss =1.5dB
» 4 CH maximum insertion loss <3dB
» 8CH maximum insertion loss =4.5dB
® High channel isolation
» Adjacent isolation 225dB

» Non-adjacent isolation 235dB

teleconr

gL ry

ITBIZ
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-

7 OADM (Optical Add/Drop Multiplexer) — nacueHui? oNnTU4YHMIA By30N,
I I I O Ta Ke OAD M g akun Bnbipkoso Bunydae (drop) ta goaae (add) okpemi goBXnHU XBUNI Y

6aratokaHanbsHoMmy DWDM curHani 6e3 nepeTBOpeHHs peLwuTn KaHanis.

BXIA4 3 MATICTPAJI BUXIA A0 HACTYIMHOIO
DWDM kananu MaricTtpansHe BONOKHO - . MaricrpansHe BONOKHO BY3NA / MATICTPANI
DWDM curxan DWDM curxan
21 /M —— OADM C21/M —»
C22 /A2 iy O > > O C2/A2 —p
c23/A3 —» > MUX > 3 J A » | DEMUX C23 /A3
(DEMUX) ——— - (MUX)
C24 /A4 C24 / \4 &
| [, ——) ——
x . J .
C60/AN —» -~ ¥y 1 i o C60 /AN ————»
DROP (eunyueHHs) { ADD (mopaBaHHs)
C23/A3 --- P Cc22/A2
: i C24/)4
NokaneHuii Byson / | i JNokanbHuia By3on /
| cnoxwsay ! Rxepeno ~ N
' - . @ Mepesaru
o Drop — su6ipkose e Add — popasanHs Through — pewra kaHanis
sntet Cioiis HOTPIG.HOI noxaanorq KaHany Hasap, npoxoauTb TpaH3uTom 6e3 MeHuwe aKTUBHOro obnanHaHHA —
e IO S ) y maricrparnb Bl nepeTBopeHHA nacusHe piweHus 6e3 xusneHHs
‘ OADM BUNy4ae oaHy abo kinoka '._\ ' ;.' JloKanbHi CepBich MOXyTs GyTH AORAMI '.“ » ',.' Vel anl SOSKEI XN MPOXORATS WEpe3 Myuka nobynosa NPOMIKHUX BY3Nnis —
D R AOBH XBM.Ilb 2 poroxy 14 N -~"  y maricTpans y BubpaHnx AOBXMHAX XBUNL e .--” OADM npo30opo, 663 ONTUNHOrO—eNeKTPHIHOrO nerko macwrabysaTti Ta po3WmMpioBaTH
Al e L }?OKaﬂbHOl’O RySSe 6e3 snnuey Ha iHWi KaHann. nepersopenta Ta 6e3 perpanauii curkany.
(encoeans copeicy). []_[]_I] EdexTneHe BuKOpuCTaHHs cnekTpa —
onTumansHa eMHICTb Mmepexi DWDM

OADM wupoKo 3aCTOCOBYIOTLCH y peanbHux DWDM mepexax ana opradHizauil NPOMDKHUX BY3Nis, BigranyXxexb i NiAKNIOYEHHS NNOKaNnbHUX CNOXUBaYis |
6e3 HeobXinHOCTI NOBHOMO AEMYNLTUNNEKCYBaHHA BCiX KaHanis. te ecoilr

ITBIZ
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Tunosi koHpIirypauii OADM

Dual Fiber ik

| sfp2 }—CH J

| sFP 40 }&

Single Fiber A

MUX
N
- D
[ sFP1 | &L N\
| sFp2 ]———C22
RO - é
< >
[srrac——
7

|
T Add (aopasanun kanany)

\ Drop (BinsepenHsn kanany)

B
OADM (npomixxHnia Byzon)
Dual Fiber Dual Fiber
IN ouT ouT
l OADM
-2 -
out T T IN
c21 c24 Cc21 C24
Dual Fiber (asi ronokma) Cxin | 3axin
A — B qoTMpK KaHanu ABoHanpasnexi
B — C yorupun kananu gsoHanpasnemi
B
OADM (npomixxumi syson)
Single Fiber Single Fiber
IN e = ouT
OADM

t t t t

C21 C22 C27 C28 °"°*° C21 C22 C27 Cz28

Single Fiber (oaHe BONOKHO) ~— ABOHANPAaBNEHO
8-kananeHmnii add/drop moayne
) A — B qyoTtupwn kananu ppoHanpasneHi
l B — C yorupwu kaHanu asoHanpasnexi

C

DEMUX

Xnwaa

y
/

€21
——{ sFPa |

Cc22
|

C60

{ sep a0 |

0 OADM possonse Gyaysatn npomMidkHi By3nm 6e3 nosHoro OEO-nepersopeHHs

Mpuknagn moaynis OADM

IN

IN

IN

ouT

LC-OADM-S02

[ omow ] o

t

c21 caz2

LC-OADM-S08

[ omom ] °F
W

€21 C22...C27 Ca8

LC-OADM-544

I OADM

t t

C21 C22 C23 C24 **°*

p— ] ouT

LC-OADM-D40

— S— — ouT
[ OADM J

o e B

c21 c24

LC-OADM-DO8

ouT
I OADM

c21 c28

ITBIZ

1-2 kanHanwu
add/drop

no 8 kananis
add/drop

single fiber,
Ao 8 kananis
add/drop

dual fiber,
A0 4 kananis

add/drop,
40-kaHansHa

Maricrpans

dual fiber,
AO 8 kaHanis
add/drop

telecorr 7
.
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4. Product reference picture

IN OUT IN OuUT

PWR UM ALW

5. Product Specifications

IN OUT IN OuT IN OUT IN OuT IN OUT IN OuT

@
L belloocoolococoloccolococo
e v 1 2 3 4 5 6 7 8

Number of channels

2, 4, 6, 8 optional

Attenuation range

0 —35dB

Accuracy

=+0.3dB

Working wavelength

1270~1610nm

Calibration wavelength

1310Nnm,1550nm

Resolution

Continuous

Insertion loss

=1.2

Polarization dependent
loss

<0.1@ 0dB ,=0.5 @20dB

wavelength dependent
loss

<0.3@ 0dB ,<1.5 @20dB

Temperature dependent
losses (compared to room
temperature)

<0.7@ 0dB ,<1.0 @20dB

return loss

=245

Working power

AC: 85 —264V,50 —60Hz

Fiber Type

single mode fiber 9/125pm or other

Optical connector

LC/PC optional

teleconr

gL ry

A
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Engineered to meet carriers’ access network demands

Fanless solution
Cooling through natural convection

Line: Up to 4x 10G OTU2/2e

ETSI Compliant
1RU solution with only 215mm depth

Extended temperature support
from -40 to +65°C

Clients: 4x 10GE or 6x GE

Versatile configuration options
Accepts services from 1G to 10G, 40Gbit/s capacity

ITBIZ £

Y rs

0
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200G LCD-200S Muxponder

service card

N

L

Client side supports 20x10G interfaces
Line side supports access to 1x200G interfaces

10G ports support standards and data rates; 10GE, OTUZ, STM-64, 10GE
WAN

Provides OSNR monitoring and real-time web monitoring

The card supports LLDP protocol, which improves visibility and
manageability of network devices, facilitating better management and

optimisation of optical network performance

Power consumption is £ 80W

teleconr

ITBIZ
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1x100G Big Site-1 po Site-10
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100G QSFP28 to CFP Transponder (LC-MP100-II)

teleconr

=
0
N
A
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400G Muxponder
4x100G converge to 400G

The 400G Muxponder Transmitter supports four QSFP28 client interface and one QSFP-DD line-side interface to support single-channel
400Gbps large-grain data transfers.

| 1. -

OTU 400G QDD |
e |

| N QSFP28 QSFP28 QSFP-DD QSFP28 QSFP28
‘ D RIS, e T — ———— R = e — { ‘
Console - - -j -j -j |
"-—] | | I } | | )l |
o QR L1QR2 LICR LIQR3 LIQR4 e ‘\
i_&" — - -
® Media conversion ® Support single-channel 400G large data rate transmission
® Signal repeating ® Support port software and hardware loopback test
® |ambda conversion ® Support DDM digital diagnosis, OSNR monitoring, real-time

monitoring of bit error rate
® Support ALS function

ITBIZ -

telecorr?
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OEO 400G

® Media conversion
® Signal repeating

® |Lambda conversion

RUN

CFP2
QSFP-DD

o oEESe &mm e

= CR X QDDR

Highlight

Support single channel 400Gbps

Client Side: QSFP-DD 400G module (support DR4&ZR+)

Line Side: CFP2 400Gbps coherent module
Ultra-long-distance transmission: FEC technology can be used
to achieve 1000km transmission without regeneration

Large dispersion tolerance: 20000ps.nm

Support port loopback test

Support 80 channel wavelength tunable

Support adjustable output power

Support real-time monitoring of OSNR

Support real-time monitoring of bit error rate

Support ALS function telecorr?
ITBIZ &
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Performance Parameter

System Parameter

Technical Indicator

Center Wavelength

DWDM 1529.5~1565.50nm

Data Rate

400G Interface

400Gbps
Client Side QSFP-DD 400G module
Line Side CFP2 400Gbps coherent module

FEC (gain, delay, BER
threshold)

200G-QPSK, 20% SDFEC, 2x100G

Rx OSNR Tolerance: 13.8dB

200G-16QAM-PS, 20% SDFEC, 2x100G

Rx OSNR Tolerance: 15.8dB

400G-16QAM-PS, 20% SDFEC, 4x100G

Rx OSNR Tolerance: 21dB

NMS

TELNET, SNMP, WEB

Size

191 (W) x 253 (D) x 42 (H) mm

Environment

Operating Temperature

-10C ~ 60T

Storage Temperature

-407C ~ 80T

Relative Humidity

5% ~ 95% Non-condensing

Power Consumption

=50W

tetecon

N
LY
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Pe>xumu po6otun 400G KapTku

LBngkicTb, MOAYNSALIA, YACTOTHA CiTKa Ta BUMOIru 40 MiHil

Tun nnaru Line Side Rate Suggest Mode Ri;‘:::;:ﬁ:gign' RX Sensitivity | RX OSNR Sensitivity S:g&e:::e BER threshold
400G kaprtka 400G 0: 400G 400ZR-OFEC-16QAM-1-E (OpenZR+) 75Ghz -12dBm 23.1 26ns/nm 2.00E-02
400G kaprka 300G 4: 300G 300ZR-OFEC-8QAM-1-E 75Ghz -15dBm 19.5 50ns/nm 2.00E-02
400G kaprka 200G 8: 200G 200ZR-OFEC-QPSK-1-S (OpenZR+) 75Ghz -18dBm 148 50ns/nm 2.00E-02
400G kaprka 200G A: 200G 200ZR-OFEC-8QAM-1-E 50Ghz -16dBm 17.2 50ns/nm 2.00E-02
400G kaprka 100G C: 100G 100ZR-OFEC-QPSK-1-S (OpenZR+) 50Ghz -20dBm 115 80ns/nm 2.00E-02

tetecornr
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16.4km/6db

3x400G
L T TP »
Site1 N PA16/G20 V paTe/Go SHE2
1x400G _— . - . 1x400G
| 100G | sl 5313811 * 231212 100G |
100G || = [l o A ! T 100G |
700G | | 4 =
| 100G | ; - . 2 100G |
: = <~} | 100G |
1x200G 11t |+ CEET P
— - > A 1x200G
1x200G 1x400G |

: PA16/G20

PA16/G20
1x200G + 1x400G PA16/G20 E

: I > <] ! 1x200G + 1x400G

5.5km/2.5db 8.3km/3.5db :

R = e '

1x200G | 1x400G
BT telecorr:?
oos L ooe. ooc |
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OLP — onTmM4HMM 3axXMmCT JiHil

Cucrtema Optical Line Protection (OLP) — ue cy4acHa nigcmcrema 3axXmcTy OnTUYHOI NiHil, nobyaoBaHa Ha OCHOBI AMHAMIYHUX
i CUHXPOHHMX ONTUYHUX KOMYyTaToOpiB. AKLLO AKICTb 3B 'A3KY Noripuwyetbca abo obnagHaHHA BUXOAWTE 3 nagy BHacniaokK
MOLLUKOA>KEHHS BOJIOKHA Y1 3HA4YHOro 3pOoCTaHHA BTPAaT B ONTUYHIN NiHIT nepeaayi, cucrtema OLP morke 3a Ay>Xe KOPOTKMIA 4Yac
nepexknunTn Tpadik 3 OCHOBHOI NiHIl Ha pe3epBHYy. Lle 3abe3neuye 6e3nepepBHIicTb poboTu niHil 38'A3KYy, edpekTUBHO 3anobirae
aBapinaM 4Yepes NOoLWKOoOAXKEeHHA BOJIOKHa abo obnanHaHHA Ta CKOPOYYE Yac BiAHOB/MEHHA 3 roaAuH A0 MinicekyHA.

q N LS

| OLP | O »awen. =S &
! O uN 3 Aevo [ nNpi
KoHCONb 8 muk B8 r1 B Tx Npi i<
° B ABap B3 R2 LS ® @ T -' ‘
Pexaam  MNepessxarn Sec T2 !
Rx Tx R1 T1 R2 T2

e ————

KnrouyoBi oco6nmBocTi

S ® [ligTpymka aBTOMaTUYHOro NEepeMmKaHHA MiDK OCHOBHMM
® ABTOMaTMYHE NEPEeMUKAHHA 3axXMCTy ONTUYHOI NiHil .
i pesepBHUM MapLipyTamu
® MOHITOPUHI PIBHSA MOTY>XHOCTI B peanbHOMY 4aci ® [ligTpyMka pPy4HHOro Ta aBTOMaTUYHOIO PEXUMIB NepeMmuKkaHHs
: : ® Manuit yac nepemukadHa <30 mc
L 2 nlATpMMKa-aBTOMaTMHHOI‘O nepemMmKaHHsa MiXK ® Husbki BHeceHi BTpaTh: <5.5 aB
OCHOBLINMLL POIC PR ENLOPLUIYY T4 ® [liaTpyMmKa aBTOMarTU4YHOIo NOBEPHEHHS Ha OCHOBHY NiHiO
® [ligTpyMmKa HanawTyBaHHA PYYHOro Ta aBToMaTu4HoOro
pexxumis poboTu
L 2

niATpMMKa HanawrTysaHHA l'lOpOl'iB cnpaureaHHA NepemMmMKaHHA

telecorr L
:5_/‘5
ITBIZ &
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Performance Parameter

Parameter 1:1 1+1 Unit
Operating Wavelength 1310+50nm, 1550+50nm nm
Optical Power Range + 23 ~-50 dBm
Accuracy of Optical Power +0.25 dB
Detection Light Power Resolution +0.01 dB
Return Loss =h5 dB
FPolarization Dependent Loss =0.05 dB
Wavelength Dependent Loss =0.1 dB
= =

insertion Loss ;;;1__2;{1% :;c;cfgds aB
Switch Speed <30 <156 ms
Dimension 191 (W) x 253 (D) x 20 (H) mm

Operating Temperature -10°C ~+60°C

Storage Temperature -40°C ~+85C
Environment

Relative Humidity 5%~95% Non-condensing
Power Consumption =5 w

' I
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DWDM-+OLP optical line protection Case

Primary link

g | : E

R2
4ox10G 40x10G
switch OLP OLP switch
——— R I T
- --’-_-----145‘ .............. - -
e e L T e - mmaan- =

Redundant link

telecorr L
:5_/‘5
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Pe3sepBoBaHUU ABOPEXNMHUN TPpaHCNoOHAEpP
10 Gbps penitep / koHBepTep / TpaHCNoHAEep

Llen TpaHcnoHgep € 10G ontuyHumMm 3R KOHBEPTEPOM, perniTepoM i TpaHcnoHaepom ans 3'eaHaxb fiber-to-fiber.
MiaTpumytoteca nigknodeHuns SFP+ no SFP+ abo XFP go XFP. [1ns niHinHMx nopTiB NiATPUMYETLCA aBTOMaTU4YHe

nepeMmnKaHHsa 3axucTy onNTUYHOI NiHii 1+1. TpaHcnoHAaep € NPOTOKONBHO Npo3opuM i 3abesneuye dyHKUil 3R

(niacuneHHsn, BigHOBNEHHA DOPMU CUrHaNY Ta BIAHOB/NEHHS TAKTyYBaHHS) MK PI3HUMU TUNamMu ONTUYHUX MOAYNIB.

Lin
SFP+1 SFP+2

SFPd SFP+2

PWR []
® B - o e— - - —
LINK [

R1@ Pri@® R2[@ Ses[@ R1@ Pril@dm R2[] Ses[

k-

MegiakoHBepTauia ®
NoBTOpEeHHA curHany

MNepeTBOpeHHA OOBXWHU XBUNI

rliaTpuMka 3axmucTy onTuYHOro kaHany 1+1

3R-pereHepauia curHany

» [loBTOopHa nepepava

> BigHoBneHHs hopmu curHany
» BigHOBNEeHHA TakTyBaHHA
MiaTtpumka multi-rate sia 1 Gbps go 10 Gbps
MigTpumka Loopback Test
MiaTpumka ALS

MHy4ka nepenaya pi3HUX NPOTOKONIB
» Fiber Channel 1/2/4/8/10 Gbps
> CPRI: 2/3/4/5/6/7

> 1G/10G Ethernet

teleconr
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ITBIZ

sy rs

A

DWDM.ME



Mnata WSS — uye pekoHdirypoBaHa ontuyHa nnarta add-drop mynbtunnekcyBaHHs B cuctemi DWDM.
Ii dyHKUiA Nnonsrae y AMHamMmiyHOMYy AoAaBaHHI Ta BUBeAEeHHI cny>X60BUX AO0BXUH XBU/b 332 AONOMOro0
BigaaneHoi pekoHdirypauii. ¥ cepeauHi niHii MOXXHa A0BINIbBHO 06bupaTn Ta HaNaWTOBYBATU AOBXUHU XBUNb
AN BUCXIAHUX | HU3XIAHUX CepBIiCiB BiANOBIAHO A0 noTpeb, wo 3abe3neyye rHyyke KepyBaHHA cepBicamMun.

Ornap:

WSS ROADM cyTT€EBO nNiABULLYIOTH MNPONYCKHY 34aTHICTb ONTUYHOI TpaHCNOpPTHOI cuctemu. LI moayni
3abe3nevyroTb rHy4Kky PyHkKuUioHanbHicTb WSS (Wavelength Selective Switching), wo ao3sonse peanizosyBatun
Cy4acHi pekoHpirypoBaHi onTU4YHI MepeXxeBi 3aCTOCYyBaHHA.

Di3ZanUHI XapaKTepUCTUKMn:

~

v

VVYVY

CrBOpPIOE MOXNUBICTL AoAaBaT abo BuBOANTU Byab-AKY AOBXUHY XBUI 3 Byab-AKOro nopry,
3abe3neuyroum MakCUMasibHY FHY4YKIiCTb Y PO3NOAINI AOBXUH XBWU/b

AviHamiyHum Bubip AoaaBaHHA/BUBEAEHHA AOBXWUH XBWU/1b Ha KOXXHOMY NMOPTY AA€ 3MOry 3MiHIOBaTH

Tononorito 6e3 nepepuBaHHA CEpPBICiB; AeB'ATb okpemux add-drop nopTis NiATPUMYIOTL GaraToBUMIpHI By3nun

Bubip kpoky karnanis 50/100 My,

Directionless i Colorless

MHy4Yke KepyBaHHS 3 MOXJ/IMBICTHO KOPUCTYBALbKOro HanalTyBaHHA
BbyanosaHuin sBucokotouHum VOA

teleconr
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Name Parameter Unit

Channel Wavelength 1528.773~1566.73 nm
Channel Spacing 50/100 Ghz
Channel spectrum width N*12.5 4=N=12 Ghz
Channel Pass band > 0.3 nm
Insertion Loss Flatness <0.5 dB

(Add1~9 to BA In) 6.3 7.5 8.1 dB
Insertion Loss

(PA Out to Drop1~9) 6.3 7.5 8.1 dB

Adjacent 25 dB
Channel Isolation

Non-adjacent 35 dB
Polarization Dependent Loss <0.15 dB
VOA Dynamic Range 0-15dB dB
WOA Setting Resolution 0.1 dB
VOA Setting @ 0 ~ 10 dB attenuation +1 B
Accuracy @ > 10 dB attenuation +1.5
Directivity =50 dB
Return Loss =45 dBm

< 2dB step < 1400

Response Time ms
< 15dB step <2000 telecon‘@
ITBIZ &
L

DWDM.ME

' I




_
‘ ; & mvv e 7 - N QTS
= Y ey ‘1";""" wer E3 W W wre ey - ‘A_ic'v:_ > w | o |  oroa |

Sl e e e I L L L 1 LA 1 |
: i =
badl Ao

"4 "i':;" 4’53; el M‘H&‘H&h %‘4_45::3 = FH%E;H@_,VQ 4.%; ' | 4_%5@,‘ 1 %i: ‘ ‘,sx? ‘ lézE
) _jg% e, T 17 i

B
3

i.
—4=

et

—p-Ep
4234

>-<
3

f
izl b
4zl

B
e

» =
L o T ]
V~E’H§‘3§“‘ 4{1?4 ﬁi:?« *%1% .

— -
v et 4Ot

oo |
A VY G W N Gy

4%

(s

el b
i

AY R
PEP—>E— 1 ﬂ*-»—v»sia»—w»—'is’z ‘
4

)
PV W V. WV | o | Ao i o A o

ITBIZ %

DWDM.ME

' I -




0/02v4

AST9/9TVd

GENDINGAT
PAl/G 15V -
BA20/G15V

61Km/18dB

BA20/G15V
PA16/G15V

AST9/0Tv4

4

55Km/18dB

LEL R

teleconr
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80Km/24c
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NMnata OTDR

Cucrema MOHiTOpMHI'y onTU4yHoro kabenwo

Cuctema MOHITOPUHIY ONTUYHOrO Kabeno opraHiyHo NoegHYE PYHKLUIT MOHITOPUHIY ONTUYHOrO Kabento, CNOBiLLEHb,
aHanisy HecnpaBHOCTEN, BUSHAYEHHS MiCLSA NOLIKOAKEHHS, yrpaBniHHA aBapisMmu, ob6cnyroByBaHHA NiHii Ta ynpasniHHA
MepeXXeto NiHin 3 meTot 3abe3sneyeHHs 6e3neyHoi Ta eheKTUBHOI poBOTU ONTUYHUX MEpPEeX.

Cucrtema 3abesneuye winofoboBMit aBTOMaTUYHUIN MOHITOPUHT ONTUYHUX KabeniB Ta BOMIOKOH | aBTOMAaTUYHUIA 3aXUCT
Bif, NepeHanpaBneHHs, CBOEYaCHe Ta TOYHE CMNOBILLEeHHA NPo panToBi 06puBKM BONOKHA, WO e(PEeKTUBHO CKOPOYYE Yac
YCYHEHHA aBapi, 3anobirae nepebosm y 3B'aA3Ky Ta 3abe3neyvye TOYHE paHHE NonepeaXeHHs ANns peanisauii
NpPoakTUBHOro ob6cnyroByBaHHA | YyCyHeHHs npobnem Ha paHHii cTagii.

/
@ OCHOBHI XapaKTepucTuKu

KapTta MoHiTOpuHry pednekrometpa
onTtuyHoro yacosoro gomeHy (OTDR).

Bukopuctosye 1/4 nponyCkHOT 34aTHOCTI KaHany.
Poboua gosxuHa xsuni: 1625 Hm + 10 HMm.
WupwuHa imnynbey: 5 He ~ 20 mkc.

MiaTPUMYE MOHITOPUHI ONTUYHOIO BOSTOKHA
y 8 Hanpsmkax.

O 0000 O

MiaTPUMy€E OHNANH-MORITOPUHS Y peanbHOMY Yaci.

24/7 Q ; }\ @
Llinogo6osuit CBO€YaCHI Ta TOYHI TouyHe BU3HAYEHHSN 3MeHLUeHHs vacy MpoakTusHe
MOHITOPUHT CrOBIiLLeHHA MiCLLAl NOLUKOAKEHHSA BiAHOBNEHHSA obcnyrosyBaHHS

teleconr
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MoHiTopuHr NM DWDM Ta PON onTnuHnx mepex

ALM / Fiber Assurance — npoakTUBHUN KOHTPOJIb ONTUYHOro BonokHa 24/7

@ ornsan

KonTponb aktusHoro, temHoro ta PON-sonokHa

BusaeneHHs obpuBy, 3pOCTaHHA 3aTyxaHHA Ta cnpob BTPy4YaHHS

In-service MOHITOPUHr 6e3 BNNMBy Ha KOPUCTYBaLbKui Tpadik

TouHe BuU3Ha4YeHHa Micusa noaii Ta ckopoueHHs MTTR

MigTpumka WEB GUI, GIS Ta cucrem cnosileHHs

KJTIO4YOBI MOXJTUBOCTI

LosxunHa xsuni moHiTopurry: 1650 Hm

No 160 km Ha ogHe nneue /
ao 320 KM npu ABOCTOPOHHLOMY NIAKAKOYEHHI

Bia 16 no 800 noprtis MOHITOPUHry

KonTpons PON sig OLT go ONT
6e3 gemapkauinHux pedpnekropis

DIOIOIS

DWDM (Touka-Touka)

OnTtu4uHa nilis

no 160 km / nneve
Ao 320 km (ABOCTOPOHHLO)

=
oo . J

E

Cnnitrep ﬁ ONT
NT

DWDM
TpaHcnoHaep
PON (posranyxeHa mepexa)
=3
=3
=3
OoLT

1:N
@ o
@ ONT

WEB GUI

Cnosiwennsn
(SNMP, Email, Syslog)

Q Okpemun 6nok ekcnnyarauii: nocTtinHui koHTponb MM ana DWDM, FTTx ta PON mepex

DWDM.ME



e 3acTtocoByeTbca ALM

NMpuknagn MoHiTopuHry ansa niHinnux DWDM/FTTx ta PON mepex

KoHTponb niHiniux DWDM / FTTx mepex

KoHTponb
TEMHOrO BOMOKHA

NOC /
onepartop

B 000 o

_‘n g . -
s i >
®DinsTp

— @

..........................
HdemapkauitHmin
pednexTop
(onuioHansHO)

KoHTponsb
poboyoro BonokHa

MpoakTUBHUIA KOHTPONb CTaHy BONOKHA

MNigTpyMka NiHIMHKUX | KiNbUEeBUX TOMONOri

KOHTPOSIb TEMHUX | aKTUBHUX BONTOKOH
HesanexHo Big Tuny Tpadika

PO ®

KoHTtponb PON-mepex

NOC / el
oneparop F
= ALM oLT :
A la ?ﬂ oooo : =2
a——t oo <
- AR0D0D00 |— e .. . . .
i — o, | | e
DinbTp Dinetp . 1:N & ONT

SR
4

KoHTpons PON Big OLT po ONT
bes nemapkauinHux pednekrTopis
CymicHo 3 ycima nokoniHHamu PON

MigxoauTs ANA iHBEHTapu3auii Ta ekcnayaTauii nacueHOI Mepexi

OpawvH iHcTpyMmeHT ans DWDM, FTTx, dark fiber ta PON




oi?u PON mepexa

A\~ DWDM mepexa

}c PON mepexa

ﬂ ©® Uentpanskuuin odic / Byson 3s'asky

— OLT-01 (ALM)

MaricrpansHe sonokHo (Feeder)
Hoswuna: 12.45 km 3aryxauna: 2.15 pb
- Cnnitrep 1:8
Noawwura: 0.12 km 3aryxamnn: 0.35 nb
o ABoHeHTcbKa rinka 1

Noaxuna: 1.32 xm 3atyxanna: 18.2 nb
AbonenTcbKa rinka 2
Doaxwna: 1.85 km 3atyxauns: 20.1 a6
® AboHenTcbKa rinka 3

Jowxwuna: 2.10 km 3aryxammn: 17.6 nb

AboHeHTCcbKa rinka 4
(>}

Doaxuma: 3.62 km 3aryxaMHa

_‘!‘ Cnnitrep 1:8

Dosmura: 0.15 xm 3aryxamms: 0.40 nb

‘ AbBoHeHTcbKa rinka 5

Hoswuna: 1.12 xm 3aryxannsa: 16.8 nb

MOHITOPUHI aXTUBHOIO BONOKHA

Besoro OLT: 2 Cnnirrepia: 8

ONT: 64

HepeBo moHiTopuHvry PON / DWDM

. 11
@ | 1!

» B
—@ |2t

-0 [
Qe

@ Hopma

\- DWDM mepexa (niHiiiHwin npuknagn)

CE—

ONT-01 (Ksaptupa 101) }
SN: ONTOO1 o @3

ONT-02 (Ksaptupa 102) i
SN: ONTD02

ONT-03 (KsapTupa 103) e
SN: ONT003

£

Y

'
ONT-04 (Ksaptupa 104) -
SN: ONT004 '

ONT-05 (Keaprupa 201)
SN: ONTOO0S5

MOHITOPUHI TEMHOIO BONOKHS

® Hopma: 56

Nonepeawenna: S5 ® Asapii:

O - DWDM MynsTunnexkcop
IP; 10.20.30.1

MaricrpansHe sonokHo (DWDM)

LNosxuxa: 45.83 xm 3aryxauun: 11.2 06

MpomixuHui syson A (OADM)

Hosxuna: 23.41 km | 3aryxaunn: 5.6 nb

Mpomixxuui syzon B (OADM)

Romwmmma: 22.42 km 3aryxanmn: 5.6 b

Kinuyesuin syson - DWDM [Nemynsrunnekcop

12

Doswuma: 12.31 xm 3aryxauma

Mouiropunr akTusHoro sonoxsa (DWDM)

MoMiTOpUHr TemMHOro sonoxHa (peseps)

3 Heaxrunano: 0

Migeuvwere 3aTyxavHa @ O6pus / Asapin

HeakTusHo

Mopis x

© O6pus sonokHa
ABonHenTcoka rinka 4 — ONT-04

Tun noaii Ob6pus

Pisens Kpuruurmi

Craryc AxTuBHa

Yac noaii 22.05.2025 10:42:31
Bussneno ALM-O1

Dosxuua niwil 3.62 km

Biancrans go micus noagii (OTDR)
3.42 km

(."_J
S
e A A, A

0 xm 3.62 xm

3aryxanHa nepen obpusom 23.4 nb

3anycTuTn TRpacyBaHHA ‘

Ownoaneno: 22.05.2025 10:45:12 C Onoauru




@ NetMon

o

]

& & B « 6 P

Ornap

Kapra mepexi

Mpucrpoi

Ninii Ta BONOKHA

Tpusorn

Nogii

Bumiprosanns

3sitn

Kondirypauia

Cucrema

3ropHyTH MEHO

MoHiToOpuHr oNTU4YHOI MepeXxi

0 Cram nimin ® HopmansHo

128 Flonepeaxenss

+ Asapis

Kapra noain

LieHTpansknit nap

™\

I

Buxopucranua noryxuocri (PON)

Copoame: +18.6 dBm NoPorooe INANOHMR

62%

e Tpuaorw

B

Ton N nixin 3a 3aryxanuam

1. Port 12 — Splitter 1:4 —+ ONT-23
2. Port 08 — Splitter 1:8 — ONT-11

3. Port 16 — Splitter 1:16 — ONT-45

Kpunrmss

Odnaun

2 G Npucrpoi
[ o= | 24 . O
%
200 m
Posnoain cranie niMin
“ 8 Hopm 79.7
- © IO L0 14.1
8 Asapin 6.2

® Cucrema: Hopmanswo

-

Piseun curnany {cepeamin)

£ @ L Oneparop v

4 _1 8 6 Mir -28.3 dBm
0 B 10.1 dBm
v Aerani nopil mn b'4
T Aan NowxogwerHn BONOKHS
Noxauia noail oyn, Habepexna, 15
lacrans sig OLT 3.42 xm
{ac nogil 23.05.2025 10:24:31
prCTpiR ALM-64 (By3aon-07)
Bonaoxm Port 12 — Splitter 1.4 — ONT-23
Bucoxe 3atyxanHa / BTPaTa cursany
NapameTpn ninil
Pisens cursany (RX -28.7 dBm 2
3aTyXaHHA 21.3d8 A
Noseprani sTpatyn -46.2 dB v
3anac No NOTYXHOCTI 3.1d8
Crarye Mi ABapin
£ Ocranni nogii Nepe y
(] 24:31 © Nowxogwessn BonoxHa nyn. Habepexya, 15

10:21:08 SATYXRIHHA BALLE HOPMK

@ 10:18:42 @ Bignoanenus 1a8'asxy

syn. Jlucenxa, 8

Byaon-03
10:15:11 Brpaveno ONT ONT-18
@ 10:12:09 @ nNaparerpu 8 Hopmi Byson-02
jv {acoea wa E D




- ALM / OTDR MOHITOPUHI ONTUYHUX MEpPEX -

MoHiTopuHr point-to-point mepexi

BEAT sooac
s ooooo
- Aemapkauinmmi
B v —— - pednexrop
(onuiiino)

i Aemaprauiinmwia

— 0 i A i Sl e e bttt pednexrop
— l/l (onuiéiHo)

T L L L L

P : ” 283
i ynnep OHITOPUHI aKTHMBHOI NIl
A0 aapa Mepexi nﬁu

e [IpoakTUBHUIA MOHITOPUHI BONOKHA Ta JOBrocTpokose
BUMIPIOBaHHA NapamMeTpiB NacuBHOl iIHPPaCTPYKTYpH
* [lingTpumMmka pizHux point-to-point Tononorii,
BKIOYHO 3 KiNbUeBUMU apxiTeKTypamm

® MOHITOPUHIr TEMHOIrO Ta aKTUBHOIO BOJIOKHA
He3anexHo Bin cepsicHoro Tpadiky

* [lacuBHa gemapkauia NiABUULYE WBUAKICTL | TOUHICTL
MOHITOPUHIY

e MonusicTh BigaaneHoro NiAKNKYEeHHA NacuBHUX NaTHMKIB
Ana HeenekTpudikoBaHux By3nis

MoniTopuur PON Mmepexi pocryny

ALM

-Cl D Ry
s Ooooo
L g B
, Y

’

5
-

v

oooooooo

e
L

[ oooooooo [ﬂﬂ]

Rocryn . Kynnep oLT Kynnep
A0 appa Mepexi

1:N ennirrep

| |

Monitopunr y poGouomy pexxumi (in-service) ONT

MNMpoakTUBHMIA MOHITOPUHI BONOKHA Ta AOBrocTpokose
BUMIPIOBaHHA NapaMeTpiB NacMBHOI Mepexxi

Monitopurr PON-mepexi sin OLT no ONT 6e3 HeobxigHoCTi
BCTAaHOBNEHHA NacuBHUX AeMapkauinHux pednexkropis

CymicHicTb i3 Byab-axkum ctasgaptTom PON Ta pizHumu
WBMAKOCTAMMU Nepenadi

MiaTpumka cepeiciB cepTudikauii BONOKOHHO-0OMNTUYHOI
iHbpacTpykTypn Ha eTani nobypnosu mepexi

MoBHa BUAMMICTL NACUBHUX €NEMEeHTIB MepeXXi Ta
BONOKOHHO! NiHii

teleconr
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JliHinka ALM Ta Kno4YoBi XapaKTepucTuku

[NMnatdopma MOHITOPUHrY ana marictpanbHux, Mmicbkux ta PON mepex

16ALM 64ALM

® no 16 NopTisa MOHITOPUHTY ® no 64 nopTie MOHITOPUHTY ® 10 48 NopTiB MOHITOPUHrY

e TRU e 1RU * TRU

* AC/DC xuBneHHs * AC/DC xuneHHs e -40°C ... +65°C

® MacuBHE OXONOLXKEHHS ® nacuBHE OXONIOOXKEHHSA ® pe3sepsosaHe DCN nigkntoyeHHs

@ Mopayni po3wuvpeHHs

96 nopris
* LC/APC

* xusneHHs Big ALM

384 noptu
* MPO

* xueneHHs sig ALM

@ Knwouogi napametpu OTDR / ALM

@ 1650 Hm @ 5 He - 20 mke @ Ao 160 km @ Ao 320 knm.npy ) ) 8ia 16 no 800 nopris
RBOCTOPOHHBOMY MiAKNIOYEHHiI

@ In-service MoHiTOpUHr 6e3 BnNauBy Ha cepBicHUI Tpadik

e W B AT



MoBiTPAHMM 3a30p

N

A
MoTeHuinHe micue Brpatu
PYMHYBaHHA no 6ab

HenpasuabHe 3'€AHaHHA ABOX TUNiB KOHEKTODIB

BifnobpaxeHui curHan 3anuIaeTbes Y BONOKHI

AN

Kyt
8 rpaaycise
/

BinobpaeHun curHan BUXOAUTb i3 BONOKHA

ITBIZ

telecorrg

' I

%

DWDM.ME



[AKylo 3a yBary

https://itbiz.ua/

https://dwdm.me/

MapTuHiok Ceprin
sm@itbiz.com.ua

+380 67 242 10 54
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