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Passive Optical Network

FTTH PON INFRASTRUKTURA

%
Splitter

FDH

www.profiber.eu | martin.tupa@profber.cz | Copyright © PROFiber Networking s.r.o.

PROFber-

wwwwwwwwww



AKCEPTACNI TESTY q

e Verifikace sluzeb
e EtherSAM

* Aktivace zafizeni

* Méreni vykonovych drovni v
rdznych bodech sité soucasné

* Maximalni preklenutelny utlum

* \/'ykonové rezervy systému

PON with activ devices

« Cistota konektorovych spojeni
PON without activ devices * Skuteéné parametry rozbocovac
* Celkovy utlum trasy

* Rozlozeni utlumu podél celé trasy
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~ TYPICKE HODNOTY VLOZNEHO UTLUMU

_ Typical Loss (dB) Number/Length Total Loss (dB)

Splitter [ 1:32) ~16-17

WDM coupler (1:2) ~07-1.0 1 1
Splice (fused) ~0.02-0.05 4 0.2
Connector (APC) ~0.2 2 0.4
1310 nm ~ 0.35/km 6.4
1490 nm ~0.27/km 18.2 km 4.9
1550 nm ~ 0.20/km 3.6
Total Loss Budget

1310 nm 25.0
1490 nm 23.5

1550 nm 22.2
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EXFO
FPM-600

" F1-G.652C > 4km F2 * technician
=" F2 — G.652C ---> 1km i
. P
al Do N

F2,\

+ technicianj

EXFO FLS-600

® Test point access
s Connector

N/

£
\Y)
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NAMERENE HODNOTY

Délici pomér 1:4 1:8

Smér OLT -> ONU ONU -> OLT OLT -> ONU ONU -> OLT

A [nm] 1310 1550 1310 1550 1310 1550 1310 1550

Reference [dBm] 4,46 4,22 4,47 4,4 3,89 4,64 3,86 4,62

Pfijaty vykon [dBm] -5,35 -4,41 -5,41 -4,31 -11,39 -8,54 -12,33 -10,01

Utlum [dB] 9,81 8,63 9,88 8,71 15,28 13,18 16,19 14,63

Délici pomér 1:16 1:32

Smér OLT -> ONU ONU -> OLT OLT -> ONU ONU -> OLT

A [nm] 1310 1550 1310 1550 1310 1550 1310 1550

Reference [dBm] 4,2 4,57 4,21 4,56 4,55 4,19 4,57 4,25

Prijaty vykon [dBm] -13,6 -12,69 -13,49 -12,44 -15,18 -14,03 -15,26 -13,58

Utlum [dB] 17,8 17,26 17,7 17 19,73 18,22 19,83 17,83
@ & www.profiber.eu | martin.tupa@profber.cz | Copyright © PROFiber Networking s.r.o. PROF Do
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ODCHYLKA HODNOT SPLITTERU

0,97

0,71 | | N v

0,41
—0,21
3 TN
2 0 = N v \—’_-_\\
g 1 2 N 3 / 4 5 6 7 V
-0
©.0,21 \/ Cislo portu

-0,41

071 ___ / \/ __/———\\
-0,97

m—1:4-1310 M  e—1:4-1550nm e———1:8-1310nm e——1:8-1550nm

&
\
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ODCHYLKA HODNOT SPLITTERU

Odchylka [dB]

0,71

0,41

0,21

-0,21

-0,41

-0,71

-0,97

—1:16-1310nm

N
(/
n

32

)

=—1:16-1550nm ——1:32-1310nm =—1:32-1550nm

£/

\-
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EXPERIMENTALNI PRACOVISTE

VUT v Brné; Ustav Telekomunikaci

ODN F2 FTB-730i0OLM

@ Test point access
s+ Connector
® Splice
. * Launch cable
& Section under test
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REFLEKTOMETRICKA METODA

Tabulka namérenych hodnot

smér ONU -> OLT

A [nm] 1310 1550
délka trasy [km] 6,21 6,21
Utlum trasy [dB] 18,76 18,29
utlum vlakna [dB/km] 0,26 0,25
utlum rozbocovace [dB] 16,31 15,93
odraz na rozbocovaci [dB] -45,42 -44,39
Celkové ORL [dB] 36,26 38,04
odrazivost rozbocovace [dB] 46,39 48,87
Sirka pulsu [ns] 1000,00 1000,00
doba primérovani [s] 15,00 15,00
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REFLEKTOMETRICKA METODA

Ukazka OTDR kfivky celé optické trasy

40,004

35.00+

25.00

20,00

15.00+

10.004

5.00+

Q.00
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PoSTUP MERENI PON - OT

Kratky pulz — Distribution Fiber

2 Pyl L] 202 L =) pl=roge} ™

Section under test
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" POSTUP MEREN PON - OT

Stfedni pulz — Splitter

« 00 -

¥ 00 Q\

30 00+

2% 00 » I
ool ' :

1200+

=
~
.
.

19 0O

500~

‘.Q_L

8
o 4
8

e ) x0 0 -

_.* Launch cable
Section under test
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= PoSTUP MERENi PON - O DR

Dlouhy pulz — Cela opticka trasa

Kratky pulz pro vyhodnoceni DF 3X méreni

Stredni pulz pro vyhodnoceni DF-F2 3x analyza

Dlouhy pulz pro vyhodnoceni cele trasy 3x protokol

———

N 2 Launch cable
;f Section under test
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REDUKCE PROVOZNICH NAKLAD

W PON Ready FTB-1/ 730

=

Vice méreni s rliznymi

parametry automaticky
A 7 7

!

sl RA A 34N e AEEMN mmn

o

Analyza vSech naméru A S o
automaticky | ) -
IGEQETEInEGE Element rl!aﬁljrerr'|er|t1r|fu:| ‘ Test Config.

Kombinovani nameéra 'ﬂ-‘ﬁ

automaticky }

Make sure that split ratio specified in configuration is correct. -
Make sure that splitter is properly spliced.

Make sure that connector or bulkhead is in good condition, clean and well connected.

Inspect and clean.

Linearni zobrazeni iOLM

@6 ®

DefaultSetup Launch Splice Macrobend 1by8 Fail 1by4 receive.iolm

.profiber. infi fber. igh PROFiber N ki
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Element Table
Tiipes [, -8 [Pars.. (i) Loss (dE)
1210 1EED rmn

Donnectar -0.1581 0.122 a.087
Connachar 1 0.0000 Q.07 0.028
Graup 2

+ Commcdlor

+ Commcdicr 0.03485 — —
Splice 3
Spilice 2
Splice 5
Cannactar ] Q.387

Spilcs 7 2.4078 0. 960 0. B0

q.237

‘Connachar 2
Group El
+ Commcder
+ Macrclerd
Spllc= 1d
S plics
12

OTDR Graphic

[Ty

imih

- .
L] o

Refl. (d9E) Disgnosiio
16D N

1210 nen

-57.5

-77.8

-28. 1
-41.7

-53.5

« The cannactlan beteessn the sunch fiber and the
f=sted link was not found. Haie sune that the

— | spacifisd l=ngth cannsspands ba the Lsunch fiber
uead, L= mescurs functhonality bo gt the sxact
l=ngih of the Launch fiber.

-48.8
-28.5

o
-3,

« Hake puns that the fider 5 prapearty Spllcsd. The
— | lasE coukd Jus ta 3 low-refiactance [ARC)
Cannschar.

= ks urs that the fiber ks property spllcsd. The
= o coukd dus ta & kow-rafisctancs [ARC)
cannsctar.

= ke purs that the fiber ks praperty spllosd. The
= o coukd dus to a ow-rafisctancs [ARC)
COnnactar.

m « The connactor ar bulkhead b5 damaged, dirty ar

nat el connscted. Dnepesct and chean s nescded.

+ [nspact the fiber in This arsa o s=anch far
exoenshve bending ar cable Compresskon.

52, Ta characterizs lass and Includ=
ﬂ( boess and OAL, & recehve fiber ks reguined.

15,0 ~
10003
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~ DYNAMICKY ROZSAH OTD

Co znamena PON Ready?

Link 3 dB

Drop terminal Splitter 1x64: Patch panel
1dB 19 dB 1dB

Total Loss 24 dB
S/N reserve 10 dB

Total 35dB
minumum OTDR
dynamic range




== MRTVE zONY OTDR _

Co znamena PON Ready?

Potrebujeme co nejkratsi mrtvou zonu i za spliterem

40.00 —
35.00 —
30.00 —
25 oo!(' | \ _______ _,‘|
> \ N \ !
20.00 — \ |
\ AN I
15.00 P
Xz
10.00 \\ //
5.00—
o A | : : . )
Y, N, 500 1000 1500 2000 2500 m
Y
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MRTVE zONY OTDR _

= Je udavana identifikacni pro nejkratsi pulz Identifikaéni MZ

Méreni cca 1 az 3km (sité P2P) pro pulz 5ns: 0.8m

= Vice Sirek pulz( davaji vétsi moznosti optimalizace méreni

10ns
Nejkratsi rozumny pulz OTDR je 5ns ! 10ns 30ns
s
..pokud neméate Photon Counting OTDR  |EMERQlE-I LS I3
100ns 100ns

Mrtvé zény na splitteru v %7_5”_5 _1275ns |
” . ° N — -
katalogovém listu nejsou Hs ~[500ns — 1:64 |
1us

Neexistuje definice Mrtvé zonu

na spliteru, musite testovat !
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) A

KTIVACE PON SLUZEB

PPM-350C

Patch JIDrop
Panel Teminal
Splitter .

1 XN |
X

9

o %-.-l lm.-uu

o= - gpe
ol s

SVFETITEN
TEPIRIEEN

Méreni upstream vykonu (1310 nm)

* nutnd komunikace mezi OLT a ONU

e prlchozi rezim
* méereni vsech A soucasné
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ONT vysila data jen v tzv.
burstech v ¢casovy interval (time
slot), ktery ma pridélen od OLT.
Power meter jej musi umét

zachytit a zpracovat.

e e 2w
Bl s of Samgle )
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PPM-350C

Splitter erminal

1XN

® Possible testing location

FDH
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" EXPERIMENTALNI PRACOVISTE E$

VUT v Bmé; Ustav Telekomunika /! @ =

AN ﬂ
EXFO PPM-352C LW et
= U o’lf). -
o,p;“ X (B o % ,_':: 1
Patch ; Tel?r:)lﬁa I /1 g’
PM2
; Drop
Patch Termmal
Panel
Dlstrlbutlon fiber 1km
Fiber 4km

EXFO FVA-600
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EXPERIMENTALNI PRACOVISTE

Tabulka namérenych hodnot

Nastaveni AT na 1550 nm
Vykonové urovné pti AT = 3 dB [dBm]

Nastaveni AT na 1310 nm

Vykonové urovné pti AT = 3 dB [dBm]

A [nm] 1310 1490 1550
PPM1 4,27 3,58 3,46

PPM2 -20,19 | -20,93 -20,99
PPM3 -22,20 -2,40 -32,10

A [nm] 1310 1490 1550
PPM1 4,26 3,57 3,44
PPM2 -19,89 | -20,63 -20,69
PPM3 -11,30 -2,00 -32,20

Maximalni preklenutelny Gtlum [dB]:

Maximalni preklen

utelny atlum [dB]:

ONU1

ONU 2

10,65

9,10

Vykonové urovné pfri

AT = 18,70 dB [dBm]

ONU 1 ONU 2
11,00 9,40
Vykonové urovné pfi AT = 9,40 dB [dBm]
A [nm] 1310 1490 1550
PPM1 4,27 3,58 3,46
PPM2 -26,16 | -26,90 -26,96
PPM3 -19,60 | -8,40 -37,60

A [nm] 1310 1490 1550
PPM1 4,25 3,56 3,43

PPM2 -26,12 | -26,86 -26,92
PPM3 -11,50 -8,30 -37,10
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Vykonové Urovné

10,00

5,00

0,00 | | |
PPM1 PPM2 PPM3

o |\
-15,00 \ \\
\.

-20,00

Vykonova droven [dBm]

-25,00

-30,00

w1310 nm; AT=9,4 dB == 1550 nm; AT=9,4 dB

e 1310 M AT=9,4 nmM 1550 nm; AT=9,1 dB
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S
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