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Agenda

Introduction to multimode MPO and preterminated fibre
From two fibre to twenty fibre paths

MPO Standards

= Performance, mechanical interface and optical interface
= Loss and return loss

Polarisation

= The three standard types
= |nteroperability?

Installing and testing the system
= Don't neglect the time required for testing

Inspecting and caring for the system
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MPQO Based Product
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From Two to Twenty Fibres — parallel transmission
- 40G & 100G

= = = 10x10G transmission
= = paths in each direction

= 4x10G transmission paths in

each direction at 850nm
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L oss Values

Channel

Network Application Wavelength | Insertion
(nm) Loss (dB) Length (m)

Multimode OM3/0M4
IEEE 100BASE-SX 1300 6.3 2000
IEEE 1000BASE-SX 850 3.56 550
IEEE 10GBASE-SR/SW 850 2.6 300
IEEE 40GBASE-SR4 850 1.9/1.5 100/150
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MPO Connector and Adapter
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MPQO Connector Standards (1)

S
-----
ddd s, . .
{ / rish,
r

Pobed, [ r
4 Popd #
o TPy

= Performance standards are independent of connector type

= Relevant standard: IEC 61753-1 Ed. 1.0: Fibre optic interconnecting
devices and passive components performance standard - Part 1.
General and guidance for performance standards

= Mechanical Interface Standards: Two standards in draft — for
single and dual row MPOs.:

= |EC 61754-7-1 Ed. 1.0: Fibre optic interconnecting devices and passive
components - Fibre optic connector interfaces — Part 7-1: Type MPO connector
family - single fibre row

= |EC 61754-7-2 Ed. 1.0: Fibre optic interconnecting devices and passive
components - Fibre optic connector interfaces — Part 7-2: Type MPO connector
family - Double fibre row

: SM
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MPO Connector Standards (2)
= Optical Interface Standard &

= Publically available pre-standard available for single-mode
8° angle thermoset ferrule. IEC PAS 61755-3-32

@ = Two draft standards (thermoset and polyphenolene
materials) on hold waiting for more interface work.

= |nsertion loss and return loss are dependent on the
alignment and contact of two fibres. The losses must be
held over all the extremes of the environment.

= |nsertion loss standards: < 0.6 dB for 97% of connectors
0.3 dB average

., = Return Loss — better than 20 dB 3M
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Optical Interface (IEC 61755-3-31)
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Figure 3 — Alignment pin geometry
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Endface shape
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End Face Shape
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Polarisation

= Multifibre connectors must be arranged so that the
transmitter IS connected to the receiver for each fibre.

= Standardised in TIA 568 C series using three methods (A,
B, C)

= Standardised in ISO/IEC 14763-2 using 1 method
(nominally A)

= Position of key on MPO is critical

R |
. SM
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Polarity - Type A
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Polarity - Type A
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Polarity - Type B
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Polarity - Type C

Key up to key up
connection

Keyue g,

i Tr
transcejver

Key up to key down cennection

Positicn 1 Position 1
:|:| A |:l
Position 12 Paosition 12

7%

Key up to key up
connection

Reyuwe g

k0
transceiver

Key up to key down connection

Position 1 Position 1
A E e
Puosition 12 Pesition 12

17

© 3M 2011 All Rights Reserved.




Installing and Testing the System

= Standard installation rules apply with regard to
= Pulling tension

= Minimum bend radius
= Bundling and securing
= Pathways

= Pay attention to polarity

= All end faces (including the MPO) should be inspected
and, if necessary, cleaned before assembling into a link

= Links should be 100% tested (all fibres, all links)

. SM
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Testing R

4

= Quality of the test reference lead Is of prime importance’ .~
= Standards not yet clear on one definition of reference test lead

= Definition from IEC 61280-4-1(multimode): “connector/plug with
tightened tolerances terminated onto an optical fibre with
tightened tolerances such that the expected loss of a connection
formed by mating two such assemblies is less than or equal to 0,1
dB”

= For multimode, It seems possible to use singlemode plugs
on a multimode cable and use singlemode adapters.

= No reference plugs for MPO

= Each installation should have defined acceptance criteria
= Permanent link or channel?

. SM
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One Cord Method

Reference

Reference cord 1

Light Source | ]

Measurement
Reference

cord 1
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Reference
cord 2

Light Source [ ] B

Reference
termination and
adapter

Permanent
Link

[

| Power meter

Reference
termination and
adapter

Standard method where there is the same three part
connector at each end of the link and on the LSPM m



Testing — Taking a Reference and Test Set Up

‘ Launch

conditioner

n O Fibre loop
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Test —First Pair
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Test - Second Pair (etc.)
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Communications Markets Division

Inspection and Cleaning

= Never assemble a connector without inspection and if
necessary cleaning the endface. :
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Communications Markets Division

Inspection and Cleaning (2)
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Inspection and Cleaning

Multimode

Location Core Cladding
Number of scratches No Limit <3 ym No Limit <5 ym
(width) 0>3um 0>5um
Number of No limit <2 ym

. . 4<5pum
pits/chips/defects 5from 2 to 5 ym

: 0>5pum
(diameter) None > 5 uym
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Summary

Specification of parallel optics systems should be
standards based

Interoperability between different systems Is not
guaranteed, depending on polarity choices.

Care should be taken in specification and test over
Insertion loss requirements.

All systems should be 100% tested

Inspection equipment is available to kept
connections clean and undamaged
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