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EN IEC 62148-19:2019 (E)

European foreword

The text of document 86C/1574/FDIS, future edition 1 of IEC 62148-19, prepared by SC 86C "Fibre optic
systems and active devices" of IEC/TC 86 "Fibre optics" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN IEC 62148-19:2019.

The following dates are fixed:

. latest date by which the document has to be implemented at national level by (dop) 2020-03-06
publication of an identical national standard or by endorsement

. latest date by which the national standards conflicting with the (dow) 2022-06-06
document have to be withdrawn

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

Endorsement notice

The text of the International Standard IEC 62148-19:2019 was approved by CENELEC as a European Standard
without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60191 (series) NOTE Harmonized in EN 60191 (series)
EC 61281-1 NOTE Harmonized as EN |IEC 61281-1
IEC 62148-21 NOTE Harmonized as EN IEC 62148-21
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EN IEC 62148-19:2019 (E)

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant EN/HD applies.
NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here: www.cenelec.eu.

Publication Year Title EN/HD

Year
EC 62148-1 - Fibre optic active components and devices - EN IEC 62148-1 -
Package and interface standards - Part 1:
General and guidance
Documents
Document Sharing Hub

3

Full document details: BS EN IEC 62148-19:2019


http://www.cenelec.eu/
https://doi.org/10.3403/BSENIEC62148
https://doi.org/10.3403/02607333U
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019

Documents

This page deliberately left blank Document Sharing Hub

Full document details: BS EN IEC 62148-19:2019


http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019

-2- IEC 62148-19:2019 © IEC 2019

CONTENTS
FOREWORD ...ttt e e et et e e et et e e et et e e e e e e e e e e e e e e e e eanneenns 4
LN I O 1 1 L I 1 ] PN 6
1 S T o] o 1 Y S 7
2 NOIMALIVE FEFEIENCES ... et 7
3  Terms, definitions and abbreviated terms ..o 7
3.1 Terms and definitioNs. .. ..o 7
3.2 AbDbreviated terMS ... .. 7
Clas S ICaAtI 0N e e 8
5  Specification of photonic chip scale package ..o 8
5.1 =Y a1 =Y PP 8
5.2 General block diagram (silicon photoniCS) ........c.ovviiiiiiiii e, 8
5.3 Electrical interface ... ... 9
5.3.1 7= a1 =Y PP 9
5.3.2 Numbering of electrical terminals..........cooooiiiiii 9
5.4 OPtiCal INTEITACE ... e 9
5.4.1 7= a1 =Y PPN 9
5.4.2 Free space optical beam condition.............oooo i 9
5.5 Outline and fOOPIINt ... e 9
5.5.1 LY o= = | 9
5.5.2 Drawing of fOOIPIiNt ... 10
Annex A (normative) Specific configurations ... 11
A.1 LT a1 = PP 11
A.2 o] oI (=Y =T o =Y LYY 11
A.2.1 BlOCK diagram .. .. i 11
A.2.2 Electrical terminal assignments ... 12
A.2.3 Optical terminal assignmeNnts ........oooiiiii i 15
A.2.4 (@101 11 T= T = N1 o Vo PP 16
A3 BCN HrANS IV e 18
A.3.1 BlOCK diagram .. ... 18
A.3.2 Electrical terminal assignments ....... ..o 19
A.3.3 Optical terminal assignmMeNnts .. ..o 23
A.3.4 (@101 11 T= T = N1 o Vo PP 24
A4 12ch transmitter and reCeIVer. ... ..o 25
A.4.1 BlOCK diagram .. .. i 25
A.4.2 Electrical terminal assignments ....... ..o 27
A.4.3 Optical terminal assignments ........coooiiiiiii e 32
A.4.4 (@101 11 T= T = N1 o Vo PP 34
BB O g AP Y e 38
Figure 1 — General block diagram for photonic chip scale package .............ccccooiiiiiiiiinen. 8
Figure 2 — Electrical terminal numbering assignment (t0p VIEW) ......coooiiiiiiiiiiiie e, 9
Figure 3 — Recommended pattern layout for PCB..........cooiiiiiiiii e 10
Figure 4 — Informative electrical strip line wiring for high speed electrical interface................ 10

Figure A.1 — Block diagram for chip scale package of 4ch transceiver using silicon
photonics chip with optional pads for LD CONtrol...............euvevveveeeeeeeiiieeeieeeeiieeaion e Documents

Document Sharing Hub

Full document details: BS EN IEC 62148-19:2019


https://doi.org/10.3403/BSENIEC62148
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019

Full document details: BS EN IEC 62148-19:2019

IEC 62148-19:2019 © IEC 2019 -3-
Figure A.2 — Electrical terminal numbering assignment (top VIEW) .......ccoviiiiiiiiiiiiiee, 13
Figure A.3 — Optical terminal numbering assignment for 0,25 mm pitch optical interface
fOor 4Ch transCeIVer (TOP VIBW) ... i 16
Figure A.4 — Package outline drawing of 4ch transceiver ...........coooiiiiiii i 17
Figure A.5 — Block diagram for chip scale package of 8ch transceiver using silicon
photonics chip with optional pads for LD control............ccooiiiiii e, 19
Figure A.6 — Electrical terminal numbering assignment (top VIieW) .......c..ccoiiiiiiiiiiiinie, 20
Figure A.7 — Optical terminal numbering assignment for 0,125 mm pitch optical
interface for 8ch transceiver (10P VIEW) ... 23
Figure A.8 — Package outline drawing of 8ch transceiver ............ccocooiiiiiiiiiii i, 24
Figure A.9 — Block diagram for chip scale package of 12ch transmitter using silicon
photonics chip with optional pads for LD control..........c.ooiii e 26
Figure A.10 — Block diagram for the chip scale package of 12ch receiver with optional
[OF= o I {0 g I I o = 1= 26
Figure A.11 — Electrical terminal numbering assignment (top View) .........ccoooviiiiiiiiiininennns 27
Figure A.12 — Optical terminal numbering assignment for 0,125 mm pitch optical
interface for 12ch transmitter and receiver (0P VIEW) .......ovuiiiiiii i, 33
Figure A.13 — Package outline drawing of 12ch transmitter............c..cooiii 34
Figure A.14 — Package outline drawing of 12ch receiver ........c..ccoiiiiiiiiiii 36
Table 1 — Dimensions of recommended pattern layout for PCB ...........cccoooiiiiiiiiiiii, 10
Table A.1 — Specific configurations specified in Annex A ..., 11
Table A.2 — Terminal function definitions for a 4ch transceiver................n. 13
Table A.3 — Optical terminal function definitions for 4ch transceiver...............ccoooiiiinn. 16
Table A.4 — Dimensions of the package outline of 4ch transceiver............ccccoooiiiiiiiieen. 17
Table A.5 — Terminal function definitions for 8ch transceiver..............ooo i, 20
Table A.6 — Optical terminal function definitions for 8ch transceiver....................ccoo. 24
Table A.7 — Dimensions of the package outline of 8ch transceiver..............ccooeiiiiiiinn. 25
Table A.8 — Terminal function definitions for 12ch transmitter ..., 27
Table A.9 — Terminal function definitions for 12ch receiver ..., 30
Table A.10 — Optical terminal function definitions for 12ch transmitter .................................. 33
Table A.11 — Optical terminal function definitions for 12ch receiver..............cocoooiiiiiinn. 34
Table A.12 — Dimensions of the package outline of 12ch transmitter...................s. 35
Table A.13 — Dimensions of the package outline of 12ch receiver............coooiiin. 36
Documents

Document Sharing Hub


https://doi.org/10.3403/BSENIEC62148
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019

-4 - IEC 62148-19:2019 © |IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 19: Photonic chip scale package

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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.

International Standard IEC 62148-19 has been prepared by subcommittee 86C: Fibre optic
systems and active devices, of IEC technical committee 86: Fibre optics.

The text of this International Standard is based on the following documents:

FDIS Report on voting
86C/1574/FDIS 86C/1586/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in 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.

Documents

Document Sharing Hub

Full document details: BS EN IEC 62148-19:2019


https://doi.org/10.3403/BSENIEC62148
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019

IEC 62148-19:2019 © |IEC 2019 -5-

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.
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INTRODUCTION

A photonic chip scale package is used to convert electrical signals into optical signals and vice-
versa. This document covers the physical interface for photonic chip scale packages. These
modules are designed for use with free space optics or multiple channel optical fibre connectors.
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PACKAGE AND INTERFACE STANDARDS -

Part 19: Photonic chip scale package

1 Scope
This part of IEC 62148 covers the photonic chip scale package.

The purpose of this document is to specify adequately the physical requirements of optical
transmitters and receivers that will enable mechanical interchangeability of transmitters and
receivers.

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.

EC 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 following terms and definitions apply.

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

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

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

3.1.1

photonic chip scale package
chip O/E and/or E/O convertor, where electrical 1/0Os and optical I1/Os are also included

3.2 Abbreviated terms
CSP chip scale package
O/E optical to electrical
E/O  electrical to optical
/O input/output

SIG signal

TX transmitter

RX receiver

MOD optical modulator

LD laser diode Documents
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MMF  multimode fibre

TIA transimpedance amplifier
PCB printed circuit board
PWB printed wiring board

PD photodiode

4 Classification

The photonic chip scale package specified in this document is classified as type 5 according to
the definitions of |EC 62148-1.

5 Specification of photonic chip scale package

5.1 General

Clause 5 specifies the physical requirements of a photonic chip scale package that will enable
mechanical interchangeability of modules complying with this document, both for the PCB and
for any panel mounting requirement.

5.2 General block diagram (silicon photonics)

The block diagram for the photonic chip scale package is shown in Figure 1, which contains N
channels of electrical inputs, M channels of electrical outputs, Q channels of optical outputs,
and R channels of optical inputs.

The functions of electrical to optical (E/O) conversion or/and optical to electrical (O/E)
conversion are provided by the package according to applications.

Channel numbers of electrical inputs N and optical outputs Q in E/O and optical inputs R and
electrical outputs M in O/E are determined according to a multiplexing scheme such as
wavelength multiplexing and serializer/deserializer.

Specific configurations for the photonic chip scale package are shown in Annex A.

VDD
x N
Electrical signal p # MOD
input n )
P Driver L Q
MOD JV' Optical signal
LD Driver LD output
Control/alarm  <—>|
Monitor 7 Transmitter
Receiver
xR
Optical signal
x M Lo
Limiting + .
Electrical signal p # amplifier TIA PD input
output |

l | VPD (option)

GND  VvDD2 (option) IEC

Figure 1 — General block diagram for photonic chip scale package
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5.3 Electrical interface
5.3.1 General

The electrical interface in this document defines only the basic functionality of each terminal.

5.3.2 Numbering of electrical terminals

Electrical terminal numbering assignments are shown in Figure 2. The location of reference
electrical terminal A1 is assigned at bottom left corner, and the direction of the package is
decided by the position of the optical interface shifted to the left of centre, as shown in Figure 2.
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Figure 2 — Electrical terminal numbering assignment (top view)

5.4 Optical interface
5.4.1 General

The optical interface in this document defines only the basic functionality of each optical
terminal. The channel spacing of optical interface has two options of 0,25 mm and 0,125 mm.

5.4.2 Free space optical beam condition

The optical output beam from a surface of the photonic chip scale package is coupled to an
optical fibre or optical waveguide with free space optics, such as optical lenses or butt coupling,
to have a specific coupling efficiency designed by each vendor.

Dimension of optical terminals and beam profiles are characterized in accordance with the
vendor’s specification.

5.5 Outline and footprint
5.5.1 General

The footprint of the photonic chip scale package is determined by the number of channels of
the optical transmitter and/or receiver and the dimensions and pitch of the electrical terminals.
The electrical pad pitch and dimensions of the chip follow the general guidance for a chip scale

package (IEC 62148-21). Documents

Document Sharing Hub

Full document details: BS EN IEC 62148-19:2019


https://doi.org/10.3403/BSENIEC62148
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019
http://www.avadocuments.com/doc/bs-en-iec-62148-19-2019

