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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PACKAGE AND INTERFACE STANDARDS -

Part 17: Transmitter and receiver components
with dual coaxial RF connectors

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 62148-17 has been prepared by subcommittee 86C: Fibre optic systems and active
devices, of IEC technical committee 86: Fibre optics. It is an International Standard.

This second edition cancels and replaces the first edition published in 2013. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) IEC 61169-60 was added as a normative reference for SMPM connectors;
b) normative reference IEC 60874-1 (withdrawn) was replaced by IEC 61754 (all parts);
c) areference to the terms and definitions of IEC 62007-1 was added in Clause 3;

d) a new column “Typical” was added to the tables in Figure 2 and Figure 3 to clarify the

meaning of all listed values.

This standard is to be read in conjunction with IEC 62148-1.
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The text of this International Standard is based on the following documents:

Draft Report on voting

86C/1880/FDIS 86C/1886/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of the IEC 62148 series, published under the general title Fibre optic active
components and devices — Package and interface standards, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PACKAGE AND INTERFACE STANDARDS -

Part 17: Transmitter and receiver components
with dual coaxial RF connectors

1 Scope

This part of IEC 62148 defines physical interface specifications for transmitter and receiver
components with dual coaxial RF connectors.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for
class B single-mode fibres

IEC 61169-60, Radio-frequency connectors — Part 60: Sectional specification for RF coaxial
connectors with push on mating — Characteristic impedance 50 Ohm (type SMPM)

IEC 61754 (all parts), Fibre optic interconnecting devices and passive components — Fibre optic
connector interfaces

IEC 62007-1, Semiconductor optoelectronic devices for fibre optic system applications — Part 1:
Specification template for essential ratings and characteristics

IEC 62148-1, Fibre optic active components and devices — Package and interface standards —
Part 1: General and guidance

3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the terms and definitions given in IEC 62007-1 apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp


https://www.electropedia.org/
https://www.iso.org/obp
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3.2 Abbreviated terms

EMC electromagnetic compatibility
EMwL external modulator with laser diode
IC integrated circuit

LD laser diode

PCB printed circuit board

PD photo diode

PIN positive intrinsic negative

RF radio frequency

SMPM sub-miniature push-on miniature
TEC thermo-electric cooler

TIA trans-impedance amplifier

4 Electromagnetic compatibility (EMC) requirements

The components specified in this document shall comply with suitable requirements for
electromagnetic compatibility (in terms of both emission and immunity), depending on the
particular usage and environment in which they are intended to be installed or integrated.

Guidance to the drafting of such EMC requirements is provided in the IEC 61000 series.
5 Classification

The transmitter and receiver components with dual coaxial RF connectors described in this
standard are classified as type 7 according to the definitions of IEC 62148-1.

6 Specification of transmitter component with dual coaxial RF connectors

6.1 General

The intention of this clause is to specify adequately the physical requirements of an optical
transmitter component with an EMwL, a modulator driver IC, a TEC and dual coaxial RF input
connectors. It will enable mechanical interchangeability of components complying with this
specification both for the PCB and for any panel mounting requirement.

6.2 Pigtail interface

The optical fibre used in the pigtail shall be one of the fibre types specified in IEC 60793-2-50.
If a pigtail is to be terminated with an optical connector, the connector shall be one of the optical
connectors specified in the IEC 61754 series.

6.3 Electrical interface

6.3.1 General

The electrical interface in this specification defines only the basic functionality of each pin.

6.3.2 Numbering of electrical terminals

Terminal numbering assignments are shown in Figure 1.
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Pin7 Pin 1

RF1 Optical fibre

TR
E

0

RF2

Pin 8 Pin 14 IEC

Figure 1 — Electrical terminal numbering assignments for
transmitter component with dual coaxial RF connectors
6.3.3 Coaxial connector

The transmitter component has male type coaxial connectors as RF1 and RF2 terminals. These
connectors handle RF electrical signals and shall be compatible with the SMPM connector
defined in IEC 61169-60 having pin-centre contact full detent.

6.3.4 Electrical terminal assignment

The basic functionalities of each electrical terminal for transmitter components are defined in
Table 1.
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Table 1 — Function definitions of transmitter terminals

Terminal number Symbol Function
1 LDA LD anode
2 PDA PD anode
3 Vo Modulator bias
4 Vn Modulator modulation
5 Vs Driver IC supply voltage
6 Vy Cross point control voltage
7 - Vendor option
8 - Vendor option
9 - Vendor option
10 GND Case ground
11 - Vendor option (reserved for thermistor)
12 Ry Thermistor
13 TEC (-) TEC cathode @
14 TEC (+) TEC anode 2
RF1 IN or INB RF input P
RF2 INB or IN RF input P
a8 TEC acts as an EMwL chip-cooler in the bias direction described here. When it is
biased reversely, its function is changed into heating.
b Polarity of RF inputs shall be defined by each vendor.

6.4 Package outline and footprint
6.4.1 Drawing of package outline
A drawing of the package outline as well as the dimensions is given in Figure 2.
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Dimensions
Reference mm Notes
Minimum Typical Maximum
A - 1,27 - Basic dimension
B - - 0,45
C 10,0 - -
D 3,75 - 4,25
E - 2,6 - Diameter, basic dimension
F - - 1,0
G 17,75 - 18,25
H 13,9 - 141
J 11,75 - 12,25
K 17,9 - 18,1
L 21,75 - 22,25
M - - 8,9
N 4,6 - 5,0
P - 4,45 - Basic dimension
0 4,65 4,90 5,15
R - 5,08 - Basic dimension
N - - 7,0 Diameter
T - - 30
U - 4,45 - Basic dimension

6.4.2

Drawing of footprint

Figure 2 — Package outline drawing

A drawing of the case footprint as well as the dimensions is given in Figure 3.
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Reserved area for pigtail fibre treatment
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Reserved area for heat sink

IEC
Dimensions
Reference mm Notes
Minimum Typical Maximum
a - 1,27 - Basic dimension
b 0,45 - -
c - - - Specified by each vendor
e - 2,6 - Hole diameter, basic dimension
g 18,25 - =
h - 14 - Basic dimension
J 12,25 - =
k - 18 - Basic dimension
/ 22,25 - -
q 5,15 - -
s 7,0 - _
t 30 - -

Figure 3 — Recommended pattern layout for the PCB

7 Specification of receiver component with dual coaxial RF connectors

71 General

The intention of this clause is to specify adequately the physical requirements of an optical
receiver component with a PIN PD, TIA IC and dual coaxial RF output connectors. It will enable
mechanical interchangeability of components complying with this specification both for the PCB
and for any panel mounting requirement.

7.2 Pigtail interface

The optical fibre used in the pigtail shall be one of the fibre types specified in IEC 60793-2-50.

If a pigtail is to be terminated with an optical connector, the connector shall be one of the optical
connectors specified in the IEC 61754 series.



