Priprava a prejimky dark fiber pro nasazeni
100/ 400/ 800G v DCi

Josef Beran, Pavel Kosour, PROFiber Networking CZ s.r.o.
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OLTS
(Optical Loss Test Set)
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Méreni kabelaze teartor, .
"\ EXFO MAX-940 - metoda vionych zirdt optical

PF'IQFV{;)EJ’“

»Kontrola vSech krokd

»Kvalita / Cistota méficich patchcord(
>V souladu s pozadavkem na referenci s jednim patchcordem
>Vlysoka presnost méereni

»Eliminace ,,offsetu® prijimact v obou méfidlech

TC1 ) TC2
Utlum IL [dB]
a Utlum odrazu ORL [dB]
s Il Délka trasy L [km]
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vykonu
« Automatické a oboustranné méreni Utlumu, délka trasy, ORL

Obousmerne mereni bez nutnosti
10— prejizdéni z méficich stanovist’
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/ PERMANENT LINK \

AKTIVNI ROZVADEC 1 ROZVADEC 2

AKTIVNI
TECHNOLOGIE TECHNOLOGIE

Ok A .. B L8
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Pokud neni investorem receno jinak pouzijte pro méereni linky
(permanent link) referenci s jednim patchcordem (1-cord method):

Vyzadovano normami

« kabelazni systemy: IEC-14763-3 method 9.1.1.3

 trasy s jednovidovymi SMF vlakny: IEC-61280-4-2 method A
 trasy s mnohovidovymi MMF vlakny: IEC-61280-4-1 method A

- ~ Measured attenuation 7~ ~

-

— ; ;

SLS | [s—m — o | ™

— ‘ ' :

Smm | | T [
Launch Cabling Tail test I
test cord under test tool 5 Test

. measurement (P:)
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Cable_Fibers (051)

Lasg 1o |74ds

DUPLEX bidir FasTest
>»Dve vlakna jednosmérnée

>FasTesT port do portu meridla
vykonu

>Metoda pro Datova centra

1550 0m  Joi59.d8

—

Cable_Fibert {OS1)

Loss: 1Mbnm  joasde
1550 nem - 03648

Lengths ]]‘5&.2 m

Dafauk

s sl SIMPLEX bidir FasTest

1550 nm |l:|.25 ==

- ~ [2lal0 »Jedno vlakno obousmérnée

4 o > Telekomunikacni mereni
Doporuceni pro trasy ol

\_ S jednovidovymi SMF viakny

www.profiber.eu
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> Patentovana metoda reference

| >Umoznuje vyhodnotit IL prichodky
e | @ = >Vyrazné zlepseni presnosti 1-cord
| n reference
| .J .,'1 »Extrémné dllezité pro kratké trasy
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Vysledky stanoveni reference (rozdil
vUci tovarni referenci)

‘ =81 New Reference - Singlemode

Waveleng Method Reference:  1310nm | 0,13 dB 0,09 dB

{34 Verification 1550 nm || 0,04 dB 0,21 dB

5% 52| P Reference Q 0,40 dB 0,07 dB

o Femote steps

A Main Remote
Test Con

& Link C

TC1 TC2
. -
Fetny Mext =

mekong |
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N Mereni trasy soupravou OLTS MAX-940 *heartﬁuca
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Priklad nameru:

FasTesT Link View Details Results Messages Main PEENN OLTS

FiS-V2C-L61-SCAPC_test-01

A->B B->A

Loss: 1310 nm 0,37 dB 0,48 dB

1550 nm 0,28 dB 0,40 dB

1625 nm 0,32 dB 0,50 dB
ORL: 1310 nm 51,01 dB 50,67 dB

1550 nm 54,52 dB 53,05 dB

1625 nm 53,89 dB 53,81 dB S
Reference: 1310nm | 0,13 dB 0,09 dB -

1550 nm | 0,04 dB 0,21 dB Identification

1625 nm 0,40 dB 0,07 dB [

Test Configuration

TC Verification: 1310 nm | -0,02 dB [

1550 nm | -0,03 dB User Preferences

1625 nm | -0,03 dB
Tools

EXFO one test cord reference with MAX-945-SM3-EA (928602), 10.8.2021, 11:44, standard grade.

Length: 0,0667 km | Store

mekong

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® www.profiber.eu




OTDR / iOLM
(Optical Time Domain Reflectometer)
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_] Launch fiber length: 0.1500 km

Launch FUT Receive lt_l Receive fiber length:  0.1500 km

8
A

2 BXFO inteligent Opical Link Magpet

Link View ‘

Opakovatelnost a bez chyb:
1- Celistvost/kontinuita
2- IL a ORL s Pass/Fail analyzou

3- Délka trasy
4- Lokalizace vSech udalosti na trase Global pass/fail status

User Preferences...

. . . i : it d —
5- Poskytuje diagnostiku pro opravu oo 2;:;2 () Pass
| ety >

Test Parameters MaLHIEHE Measurement Info

Position {m) Type Wavelength (nm} Loss (dB) Reflectance (dB)

14.8|Connector ] 1550 0.264 |

Test Config.

Point to Point Test_5_1550.i0lm

Conditions:
Link IL uncertainty of 0.1 dB typical with Launch/ Receive (matched): 150m (for FUT <5 dB IL) or 500m (for FUT <12 dB IL)

MFD specifications tolerance of+0,4um (example Corning SMF-28: 9.2 um 0.4 um ), greater uncertainty for same or random manufacturer, comply to ITU-T.G.652
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Méreni vlaken samostatné i LOO p

— Vysoky poCet méreni (2x vic nez je vlaken)
— Vice presund technika (dle technického vybaveni)
— VSechna méreni jednim pristrojem (dle technického vybaveni)

Aktualni merici technika > 6X TESTS

= 9 S N .
Technician-1 Location A Location B

Technician-2
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@ Bidirectional (Loopback only)

Test Config. B

ioLM | Link View | Elements | Measurement Info

Port/Fber/Wavelengths Test Fibers

SM/9 um - @ Launch fiber: f_i.\k 0.0000 km

[ 1310 om 3] Loop fiber: A\ 0.0000 km L..-f’J

@ 1550 nm @ Receive fiber: A.\k 0.0000 km

Measure... ‘ s e
Options ‘ User Preferances...
| Testconfig. b

Fiberi_1550

Launch A
|:I.. '“i"' -+- ‘+. N\

0 . ;;__F””U

Receive Fiber2_1550
Connect the iOLM to the launch fiber and tap "Start”.
It is recmnmended to connect a jumper between the instrument and the launch fiber.

- JIS X5150-2004 OF-500 CH(2) Mext flename: Fiberl_1550.i0lmbdr .: .
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Soucasné méereni paru viaken im

— Polovicni pocet méreni
— Minimalizace presunt technika
— VSechna méreni jednim pristrojem

Navrzend NOVA technika > 3X ...

LOOP
e —_— <ipe= i
= <
B =
Be= =z
Technician-1 f— — Technician-2
Location A Location B
i . FIBER1 _LOOP FIBER2 .
‘_ LAUNCH A-.- | 'T | .~1~ | 'T RECEIVE '- ”

Len. 0.1580 0.0562 0.0201 0.0562 0.1551 km
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FIBER 1 LOOP FIBER 2

Pos. -0.1580 0.0000 0.0562 0.0763 0.1325 0.2876 km
LAUNCH i l l RECEIVE
“to ot s s
Qo O (V] V) v O
Len. 0.1580 0.0562 0.0201 0.0562 0.1551 km

Automatické rozdéleni do dvou
individualnich reportd

_FIBER1 _ LOOP LOOP  FIBER2 _
"™ 1 LAUNCH s | | _L k- RECEIVE e
Pass/Fa|I SOR/|OLM PDF report pro Pass/FaiI, SOR/iOLM, PDF report pro
VIdkno 1 VIdkno 2
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T'ﬁ‘: Certified configurations

Pripravene konfigurace Kompletni report dle vybraneho standardu

‘E‘ IS0 _IEC 11801-2002 Fiber Link IOLM Report anEE

@ 1SO_IEC 11801-2002 OF-2000 CH

e Elemant Table

& 1S0_IEC 11801-2002 OF-300 CH G TR AR Co - i —

@. ISG_IEC 118[”__2':“:'2 DF_EDD CH P "::]r'l l!m:::‘ Im{:: 1:1.fl'fl. 1555 nm 1390 pm 1550 Am

& 1SO_IEC 11801-2010_ISP Becton nioes  ave  aw o e

@& 150_IEC 11801-2010_051_OMx ek R e Bt [

W IS0 _IEC 11801-2010_0S2_0OMx = : | aum . _ | iyt craeioguim gt i o

fi% 150 IEC 11801-2010_0SP T

& 1S0_IEC 14763-3 _2011_ 051 _OMx

& 1S0_IEC 14763-3 2011 _052_0OMx
T corvigp e ﬁ AhER TLaSEE-C0 ol Filsor (00 ian e
L s O S i oMl 1580 i 1.4 K]
wrEeen Moo O LR s i pca S | 1500 rmi| ST R

AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI ® www.profiber.eu




CD / PMD

(Chromatic Dispersion / Polarization Mode Dispersion)
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PAM-4
— 2X50G

the Qrk of
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PAM-2

0‘1 1 D ‘1 DDD 1 -1 jl“.lﬂ

1 bit symbols

0110100041 1 Lo

JLevel
1 Level

U Level

PAM-2 T 1 (1 level)
1-bit Symbols —
Q{0 level)
i.1_1 (3 level)
PAM-4 10 (2 level)
2-bit Symbols —
01 {1 lavel)
| 00 {0 level)
1010010101
)10 h\
...)
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Traditionally,

Ethernet standards

have used 2-level N

NRZ (Non-Return- ” L Word ‘. Traditional 10GE,
to-Zero) encoding [N e 100GE

scheme —— —— L Volagec
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* Dispersion requirements defined in IEEE 802.3ba

Table 88-14—Fiber optic cabling (channel) characteristics

Description 100GBASE-LR4 100GBASE-ER4 Unit
Operating distance (max) 10 30 40 km
Channel insertion loss™ "(max) 6.3 18 18 dB
Channel insertion loss (min) 0 0 dB
Positive dispersion” (max) 9.5 28 36 ps/nm
Negative dispersion” (min) 28.5 85 -114 ps/nm
DGD _max® 8 10.3 10.3 ps
Optical return loss (min) 21 21 21 dB

“These channel insertion loss values include cable, connectors, and sphices.

POver the wavelength range 1294.53 nm to 1310.19 nm

“Drifferential Group Delay (DGD) 1s the ime difference at reception between the fractions of a pulse that were transmit-
ted in the two principal states of polanzation of an optical signal. DGD max 18 the maximum ¢ flerential group delay
that the system must tolerate.

* Max PMD of 2.5 ps for LR4 and 3.2 for ER4.

* If fiber spec outside of range, BER!!!
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Description 400GBASE-LR4 Unit
Operating distance (max) 10 km
Channel insertion loss ° (max) 6.3 dB
Channel insertion loss (min) 0 dB
Positive dispersion® (max) 33.4 ps/nm
Negative dispersion® (min) -59.4 ps/nm
c el vl il
DGD_max 5 ps Nlg|e|
Optical return loss (min) 22 dB o g = g
2 These channel loss values include cable, connectors and splices. s e
b Over the wavelength range 1264.5 to 1337.5 nm. E E E E
¢ Differential Group Delay (DGD) is the time difference at reception between the fractions of a pulse
that were transmitted in the two principal states of polarization of an optical signal. DGD max is
the maximum differential group delay that the system must tolerate.
3
Description Value Unit
Nominal fiber specification wavelength 1310 nm
Cabled optical fiber attenuation (max) 0.47% or 0.5° dB/km
Zero dispersion wavelength (A,) 1300 € )., <1324 nm
Dispersion slope (max) (S,) 0.092 ps/nmZkm
®The 0.47 dB/km attenuation for optical fiber cables is derived from Appendix | of ITU-T G.695.
bThe 0.5 dB/km attenuation is provided for Outside Plant cable as defined in ANSI/TIA 568-C.3.
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Description 800GBASE-LR4 Unit
Operating distance (max) 10 Km
Channel insertion loss (max) 6.3 dB
Positive dispersion {[max) 3.22 ps/nm
MNegative dispersion (min) -19.88 ps/nm
DGDmax 4 ps
Dispersion
Max mean DGD
Minimum#* Maximum*
-19.88 ps/nm +3.22 ps/nm 0.8 ps
Description 800GBASE-LR4 Unit
Signaling rate, each lane (range) 113.4375 £ 50 ppm GBd
Modulation format PAN4
Lane wavelengths (range) 1294.6 to 1296.6 nm

1299.1t0 1301.1
1303.6 to 1305.6
1308.1to 1310.1
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Regular fiber Irregular fibers

0 1 0 s o < : >
Symmetrical Non-circular Non-circular Imp ritie:
core cladding misal Ig ment r doping ppl catio
—'- —

| Y
Broadband Pulse e /
spectrum Core Claddlng broadening - !

7/

Total Dispersion = Material Dispersion + Waveguide Dispersion 'rate;

]
01010 10 1 | ——
: |=
Broadband Spectrum overlap Fast axis Fast axis
pulses Core Claddlng oceuring -
Slow axis \ Slow axis \
DI_VIaterial . -
Ispersio -
= |~+17ps/(nmekm) P / 0 4 o
£+ .
¥ Cata :
stream i
E “Total |
W Dispersion :
£ 0o 1 o 1 0O
s 0 L 1 T T =
W 12007 _AA310 1400 1500 1600 Wavelength (nm) o
® Waveguide rate)
0 Dispersion
(] 01 010
- Data
stream
(high datam
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=] Chromatic dispersion details — O x
501 =T |
— 80 r I B
E 70 S
@ 60 &
~ 504 -
= o] Lambda-0 at
W 30 4 .-..--..
§ | 8 approx. 1310 nm
o L —.
13ISD 1-|tIC|{} Ml‘iﬂ 15IDIII 'I'.|I51} 1ﬁll‘Jﬂ
Wavelength (nm) CD coefficient
- Chromatic Dispersion ~Relative Group Delay ( 1 550 n m)
‘@ Dispersion () Dispersion coefficient (@ Relative Group Delay ) Mormalized Relative Group Delay
*
at < 17 ps/(nm*km)
Measurement Value Status A (nm) CD (ps/nm) Status Coeff. (ps/(nm.lkm))
Dispersion (1550 nm) 73.02 ps/nm Mo verdict 1309.90 -3.64 Enable -0.82
Slope (1350 nm) 0.0000 ps/(nm®km) 1621.74 90.34 Enable 2038
Measurement range 1310 - 1622 nm 1613.13 88.82 Enable 20.04
Coefficient (1330 nm) 1647 ps/(nm.km) 1608.41 g87.26 Enable 19.68
Length 4433 m 1601.59 85.66 Enable 19.32 Length at 44 km
Mazx. dispersion (Analysis range) 90.34 ps/nm 1584.66 24.01 Enable 18.95
Analysis range 1310 - 1622 nm 1587.63 82.33 Enable 18.57
Fit ThreeTermSellmeier 1580.50 80.61 Enable 18.18
1573.28 78.84 Enable 17.78
1565.95 77.03 Enable 17.38
1558.53 5.7 Enable 16.96
oK
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Yes! You NEED to test for dispersion!

Are you planning on deploying data rates > 10 Gbit/s?

If not today, are you planning speed/service upgrades in the near/mid-term?

In the physical layer At the transport layer Business issues

Significant delays Inability to
~ Dispersion BIT errors and and expense in SLA operate at high
) /PMD BERT issues installation and penalties speed (extreme)

commissioning
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Specifications-

’ }

Measured wavelength range (nm) S I
O band 1310 £ 10

Dynamic range (dB) 25 (32 with reflector)
Distance uncertainty (km) + (0.01 + 1% x distance )
Test time (s): 30

Chromatic Dispersion

Number of test points 8
CD uncertainty (ps/nm)e.c.« +10

Polarization Mode Dispersion

PMD display range (ps) up to 40

PMD range (ps) 0.1to0 20

PMD uncertainty (ps):' +(0.2 + 5% x PMD )
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Prijd'te se podivat
k nam na stanek
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FO-21 Opticke sité v datacentrech 100/200/400/800G a jejich méreni
Single Fiber vs. Multi Fiber a nebo Single Mode vs. Multi Mode?...

e Certifikace optické a metalické kabelaze v datovych centrech

e Méreni prenosovych parametrd vlaken pro nasazeni 40/100/200 Gbit/s
e Typy optickych vlaken a konektor{l pro datova centra

e Buzeni MM vlaken, EF (Encircled Flux)

e Aplikace a polarita MPO/MTP konektor{ v datovych centrech

e Inspekce optickych konektord

 Standardy optickych rozhrani Ethernet a Fiber Channel

e Typy optickych transceiver@ SFP+, XFP, CFP, QSFP, atd.

e Testovani stavu/kondice optickych transceivert
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Pavel Kosour Dekujeme za pozornost

Josef Beran

info@profiber.eu
www.profiber.eu
PROFiber Networking CZ s.r.o. PROFiber Networking s.r.o.
Mezi Vodami 205/29 Bernolakova 2
143 00 Praha 4 917 01 Trnava
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