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Fiber to the home (FTTH)

Data Centers TelCo C.O. & CORD

Fiber to the Antenna (FTTA)



Understanding Multifiber Connectors
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• MPO/MTP®

• MTP® is a brand of USConec

• APC or UPC

• 12 Fiber Rows or 16 Fiber

Rows

• Single Row (12/16 Fibers) or 

Dual Row (24/32 fibers)

Optitip ®

• APC 

• 12 Fiber Rows

• Single Row

Q-ODC-12 ®

• UPC or APC 

• 12 Fiber Rows

• Single Row



Submit Clear 

Documentation3No.

Ensure the Loss 

through the Link is 

within the allowable 

limits

2No.

Ensure connector 

endfaces are clean 

with no damage
1No.

Best Practices for Optical Fiber Cabling Installation



No.

Ensure the Connector 

end faces are not 

damaged or Dirty.

Fixes 80% of Faults



BEST PRACTICES

Source: IEC standard 61300-3-35

1. Connector Inspection is 

essential in any optical

fiber installation



Fiber Inspection 



Cleaning Method
• If the fiber fails inspection, the user shall clean the 

connector and repeat the inspection process
›Dry Cleaning

›Hybrid Cleaning



DIFFERENT CONTAMINATION SOURCES
Contaminations creates high Insertion Loss (IL) and/or Return Loss (RL) and degrades network performances

Damaged = Replace

Position/ Length – 50,6m

IL 1310nm

RL 1310nm

IL 1550nm

RL 1550nm

Clean = ConnectDirty = Clean Dusty cap (out of the 

bag) = Clean



Source of Fiber link failure

Source: Bhatt, Dama, Nicholl – Cisco Systems (2012)

Finger oil

10-12 dB average change (clean vs. oil)

Strict correlation (clean vs. oil)

Source: EXFO Application Note 327 – Touching on Failure: Sources of Fiber Optic Issues in the Data Center, December 2015

Real life requirement for 25G+ line rate?



No.

Ensure the Loss through 

the Link is within the 

allowable limits? 



What is a Permanent Fibre Link

Connector ConnectorSpliceSplice

Pigtail Pigtail

Backbone FibreIn Out



Allowable Limit - Which standard do we test to ?

ISO/IEC

11801
Information 

technology – Generic 

Cabling for customer 

premises

ISO/IEC

14763-2
Information 

technology –

Implementation and 

operation of customer 

premise cabling Part 

2: Planning and 

installation

ISO/IEC

24702
Information 

technology – Generic 

Cabling – Industrial 

premise

ISO/IEC

24764
Information 

technology – Generic 

Cabling systems for 

Data Centres

ISO/IEC

15018
Information 

technology – Generic 

Cabling for homes

ISO/IEC61935-1
Generic specification for the 

testing of elements of generic 

cabling in accordance with 

ISO/IEC 11801

Part 1: Test methods

ISO/IEC14763-3
Information technology –

Implementation and operation of 

customer premise cabling

Part 3: Testing of optical fibre 

cabling

ISO/IEC61935-3
Testing of balanced and coaxial 

information technology cabling

Part 3:Installed cabling as 

specified in ISO/IEC 15018 and 

related standards



IEC 14763-3 2014 Allowable Test Values



IEC 14763-3 – Testing of Optical Fibre Cabling

New Version – IEC 14763-3 2014 – Three Methods

 Permanent Link – One Cord Reference Method B (Preferred)

 Permanent Link – Enhanced 3 Cord Reference Method C

 Channel Test – Enhanced 3 Cord Reference Method

Reference and Testing Methods

 Permanent Link – Two Cord Reference Method A

1

2

3

4

IEC & TIA

TIA

IEC

IEC



One Cord Reference Method

1.

2.

3.

Step 1 Set Reference



One Cord Reference Method 

Step 2 Verification Stage



One Cord Reference Method 

4.

5.

Step 3 Test Link



Examples of Calculations of Link Limits



Examples of Calculations of Link Limits



Cabling Standards vs Application standards

 Thank you for testing my link. 
 Does that mean it’s now guaranteed to run at 100Gbps?

 That depends on which Transmission Standard you are using!

Standard Cable Type Adapter 

Loss

Adapter Loss Splice 

Loss

850 nm 1300 nm 1310 nm 1550 nm 850 nm 1300 nm 1310 nm 1550 nm Length

First & Last Loss dB Loss dB Loss dB Loss dB Loss/km Loss/km Loss/km Loss/km

dB dB dB dB dB dB dB dB dB dB dB m

ISO/IEC 14763-3 OM1, OM1_160, OM2, OM2_400, OM3, OM4 0.75 0.5 0.3 3.5 1.5 2000

ISO/IEC 14763-3 OS1 0.75 0.75 0.3 1 1 5000

ISO/IEC 14763-3 OS2 0.75 0.75 0.3 0.4 0.4 5000

ANSI/TIA-568-C OM1, OM1_160, OM2, OM2_400, OM3, OM4 0.75 0.3 2000

ANSI/TIA-568-C OS1, OS2 0.75 0.3 40000

10BASE-FL OM1, OM1_160 12.5 2000

10BASE-FL OM2, OM2_400, OM3, OM4 7.8 2000

100BASE-FX OM2, OM2_400, OM3, OM4 6.3 2000

1000BASE-LX OS1, OS2 4.7 5000

1000BASE-SX OM2, OM3, OM4 3.56 550

10GBASE-E OS1, OS2 11 40000

10GBASE-SR OM3 2.6 300

10GBASE-SR OM4 2.9 400

40GBASE-LR4 OS1, OS2 6.7 10000

40GBASE-SR4 OM3 1.9 100

40GBASE-SR4 OM4 1.5 150

100GBASE-LR4 OS1, OS2 6.3 10000

100GBASE-SR10 OM3 1.9 100

100GBASE-SR10 OM4 1.5 150



Examples of Calculations of Link Limits

Backbone FibreIn Out



Examples of Calculations of Link Limits

Backbone FibreIn Out
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Submit Clear Test Result 

Documentation.
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Measurements & Reports

File preview

Multi-fiber

File preview

Single-fiber



Software Analysis



Reporting



Complexity of configuring the unit.

Referencing Issues

Choosing the wrong standard

Calibrating the units every year

Speed of Testing

Have to use a separate Fibre Inspection kit at far end

Multi Mode Encircle Flux Compliant

Fault diagnosis or assistance

Report Generation

Voice of

Customers…


