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Transmission Wavelengths

VISIBLE LIGHT INFRA-RED - OPTICAL FIBRE

L. Bands

1st Window 2nd Window 3rd Window
— — _

400 500 600 700 800 900 1000 11001200 1300 1400 1500 1600 1700

Wavelength (hm)

Window | Wavelength (nm) Band Wavelength (nm)
1st 790 - 850 - 910
2nd 1285 - 1300 - 1330 (@] 1285-1350
E 1350-1470
S 1470-1530
L 1530-1565
- 1565-1625
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Attenuation

Attenuation = signal loss

>

Attenuation coefficient (dBkm-1)

3.5dBkm1 1.5dBkm?® 0.5dBkm1
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Attenuation

NA,

Photographs courtesy of Fluke Networks
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Acceptance Test Approaches

APPLICATION

Max. Attenuation/Insertion Loss
(dB)
62.5/125 50/125 50/125
Mb/s Network A (OM1) (OM2) (OM3)
4 Token Ring 13.0 8.0
10 Ethernet 850 nm 12.5 6.8
16 Token Ring 13.0 8.0
100 Ethernet 1300 nm 11.0 6.0
1000 Ethernet 850 nm 2.6 3.56
1000 Ethernet 1300 nm 2.35 2.35
10000 | Ethernet 850 nm 1.60 180 | 259
10000 | Ethernet CWDM/1300 1.96
| Maximum values | x dB | y dB | zdB |

CABLING

[

1]

| Actualvalue | Link<(x+y+z)dB |
[} [}
|

<

>

COMPONENT

| Maximum values | x dB |

y dB | zdB |

[ Actual value [<xdB]

<ydB [<zdB]
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OTDR
Measurement Error Cable COMPONENT OTDR
Component
Acceptance CABLING LSPM
Cord
COMPONENT LSPM
Legacy Cabling Link CABLING LSPM
| The Fibreoptic Industry Association | Acceptance Channel COMPONENT OTDR
] Link COMPONENT OTDR
Tests

Installed Cabling Link CABLING LSPM
Acceptance Channel COMPONENT OTDR
: : Channels APPLICATION OTDR

Fault Diagnosis -
Links and channels COMPONENT OTDR
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LSPM LSPM = Light Source - Power Meter
OTDR

!! LASER “Stable” output
F I LA P Detector

The FIbIeOpIIC Industry Association

Connector independent
of cabling under test

Connector dependent
on cabling under test
e interchangeable

Multimode
A (hm) AA (nm)
820-880 30-60

1280-1320| 30-60

Measurement
« absolute power
e relative power
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Test Standard References

ARENA REFERENCE TITLE
IEC 61280-4-1 Fibre optic communication subsystem basic test procedures -
Part 4-1: Fibre optic cable plant - Multimode fibre optic cable plant
IEC 61280-4-2 Fibre optic communication subsystem basic test procedures -
Part 4-2: Fibre optic cable plant - Single-mode fibre optic cable plant
EN 50346 Information Technology - Testing of installed cabling
TIA/EIA 526-14-A OFSTP-14A Optical Power Loss Measurement of Installed Multimode Fiber
Cable Plant (ANSI/TIA/EIA-526-14A-98)
TIA/EIA 526-7 OFSTP-7 Measurement of Optical Power Loss of Installed Single-Mode

Fiber Cable Plant (ANSI/TIA/EIA-526-7-98)
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rln INSTALLATION

e 2000-4-2-1 TESTING OF INSTALLED CABLING:
F I ATTENUATION USING LSPM EQUIPMENT
‘ s ]
The FIbIeOpIIC Industry Association Grade 1 nght SETEE A EOWED [
« simplex =] Component- based
* single wavelength
Grade 2 Light source || M Power meter
e simplex u : Component- based
* dual wavelength ~ A, A/,
Grade 3 Light source [ A/A, Power meter
e simplex :I—P[ System-based
* auto dual wavelength
Grade 4 Light source _)\14>_ Power meter
* duplex Power meter ||l¢———|| Lightsource System-based
* dual wavelength - A,
LA,/ |
Light source 4“1 A, Power meter
Power meter ||l¢———|| Lightsource System-based
- A/,
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e F1A 2SN
OTDR

Measurement Error

s—
THE ABREOPTIC INDUSTRY ASSOCIATION www.fibreoptic.org.uk _I I

2000-1-1 OPTICAL FIBRE CABLING: LAN APPLICATION SUPPORT GUIDE
2000-1-3 OPTICAL FIBRE CABLING: DARK FIBRE SUPPORT GUIDE

The Flbleoptlc Industry Association TSD

OPERATION
TSD INSTALLATION
2000-4-2-1 TESTING OF INSTALLED CABLING:
ATTENUATION USING LSPM EQUIPMENT
2000-4-2-2 TESTING OF INSTALLED CABLING:
ATTENUATION USING OTDR EQUIPMENT
TSD SAFETY
2000-5-1 OPTICAL POWER: SAFETY LEVELS
2000-5-2 OPTICAL FIBRE: HANDLING OF PROCESSING CHEMICALS
2000-5-3

OPTICAL FIBRE: DISPOSAL OF WASTE

MODELLING TOOLS

CABLING STRUCTURES COST MODEL
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OTDR Theory - Log (dB) Plot
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LSPM . |
OIIBR Length L | i
Measurement Error > :
l !
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P, = kxP, 4_._>: P; = xP, P, = kx?P, <“——»P= x2P,

Length =tc/n, > ! i
T
Received i< >

| The Fibreoptic Industry Association | power (dB) Length L (km)

Loss x (dB)

Attenuation coefficient = x/L dBkm-1
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Interface loss (dB)

A 4
A

Y | FEEEEEEEEEEETR B
. AN |

Link length (m)

u - = ] . a

The attenuation of the local interface is shown as the interface loss (dB).

However, this is not a true measurement since the scattering fraction (k) may be different in the launch cord and the
cabling under test.

If the scattering fraction of the launch cord is higher than that of the cabling under test then the result will be
overstated.

If the scattering fraction of the cabling under test is higher than that of the launch cord then the result will be
understated (sometimes, but very rarely, producing an apparent amplification).

www.it-cabling.com  www.e-readybuilding.com

© 2003 The Cabling Partnership P. O. Box MT65, LEEDS, LS17 8YD. United Kingdom Tel: +44 (0) 113 232 3721 Fax: +44 (0) 113 293 2632



q) The Cabling
Partnership

AGENDA

Test Parameters

Test Approaches
LSPM
OTDR

Measurement Error

EIA

The FIbIeOpIIC Industry Association

e-Ready Building
Next Generation IT infrastructures

Joint Loss

Launch cord Cabling under test

SR — 1

Joint loss (dB) il|'~J b

The attenuation of the joint is shown as the joint loss (dB).

However, this is not a true measurement since the scattering fraction (k) may be different in the launch cord and the
cabling under test.

If the scattering fraction of the launch cord is higher than that of the cabling under test then the result will be
overstated.

If the scattering fraction of the cabling under test is higher than that of the launch cord then the result will be
understated (sometime producing an apparent amplification).
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Macrobending Loss
Test Parameters
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Launch cord

N

FIA -

The FIbIeOpIIC Industry Association

=

Il
Macrobending loss (dB)
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The Presence of Ghosts
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Launch cord Cabling under test

EIA
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Tail cord

- Launch cord Cabling under test

—
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The Impact of Over-Ghosting
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Optical Power Budgets

Application Optical Fibre
50/125 (OM2) 62.5/125 (OM1)
Max. length OPB max. Max. length OPB max.
Mb/s Network A m) (dB) m) (dB)
4 Token Ring 18571 8.0 2000 13.0
10 Ethernet 15141 6.8 2000 12.5
16 Token Ring 18571 8.0 2000 13.0
100 Ethernet 2000 6.0 2000 11.0
1000 Ethernet 550 3.56 275 2.6
1000 Ethernet 550 2.35 550 2.35
10000 | Ethernet 82 1.80 33 1.60
10000 | Ethernet CWDM/1300 300 2.46 300 2.46
50/125 (OM3)
[ 10000 | Ethernet 300 | 259
| ! Calculated values using 1.5dB of connecting hardware losses |
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5.0dB

4.0dB

3.0dB

2.0dB

1.0dB

-1.0dB

e

Link

200

1
300

400

500 600

1
700

1
800

1
900 1000

Link length (m)

Configuration A

Optical loss budget

99.75% spread + ME

99.75% spread
(2 x 0.5dB + 3.0dBkm1 x L

99.75% spread - ME
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Typical Results

% of results
o
o
N
A~
SN

-0.5 0 0.5 1 15 2
Link attenuation (dB)
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Prepare for Failure

= label indicating equipment connection

CORDS

TEST CONFIGURATION RECORD

How is each test configuration identified?

* test equipment ID?

e local (launch) test cord ID?
* remote (tail) test cord ID?
e dummy cord ID?

e channel adaption cords ID?

TEST CORD CONNECTION RULES

Local End E to equipment
Remote End E to equipment
Dummy End A to local

CA End A to test cords

TEST RECORD

MG-a-b-c-d

e operator?
e date and time?
e test ID?

How is each test result identified?

| Operator |

Initials |

ID | PortID/cable ID? |

www.it-cabling.com
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TEST SYSTEM CONTAMINATION

e test cord usage?
« test equipment calibration status?

EIA
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Priorscope (200x or 400 x)
Fitted with appropriate filters
for Class 1M Hazard

Fluke Fiberinspector
(free-standing or
fitted to OTDR OF-500)

4

Priorscope Il (200x or 400 x)
Fitted with appropriate filters
for Class 1M Hazard

TREATMENT OF MARGINAL/FAILED RESULTS

re-testing with different test leads?
e the use of a statistical approach?

« simple acceptance? \‘ 2 test leads = 2 tests
P P . 3 test leads = 6 tests

4 test leads = 12 tests
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OTDR vs. LSPM

Test Parameters

Test Approaches
LSPM

OTDR
Measurement Error SHORT LENGTH SYNDROME

calls LSPM measurements into question

I I A (unless measurement error is “allowed for” in adjudication)

[ The Fibreoptic Industry Association | OTDRs can be used to assess and measure individual components
(subject to appropriate techniques)

COMPONENT UP VERIFICATION MAY BECOME MORE COMMON
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