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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES – 

PERFORMANCE STANDARDS – 
 

Part 11: Multiple channel transmitter/receiver chip scale package with 
multimode fibre interface 

 
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 62149-11 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: 

CDV Report on voting 

86C/1596/CDV 86C/1615/RVC 

 
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 62149 series, published under the general title Fibre optic active 
components and devices – Performance standards, can be found on the IEC website. 
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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 

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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INTRODUCTION 

A photonic chip scale package (CSP) is used to convert electrical signals into optical signals 
and vice-versa. This document covers the performance standards for photonic chip scale 
packages for use with multimode fibre through free space optics or multiple channel optical 
fibre connectors. 
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES – 
PERFORMANCE STANDARDS – 

 
Part 11: Multiple channel transmitter/receiver chip scale package with 

multimode fibre interface 
 
 
 

1 Scope 

This part of IEC 62149 specifies the performance standards for a multiple channel 
transmitter/receiver chip scale package (CSP) with multimode fibre interface that operates at 
up to 28 Gbit/s per channel. It specifies the parameters that apply, with clearly defined 
conditions, severities, and pass/fail criteria. The tests are intended to be run as an initial design 
verification to prove any product's ability to satisfy the performance standard's requirements. 

A product that has been shown to meet all the requirements of a performance standard can be 
declared as complying with the performance standard, but is then controlled by a quality 
assurance/quality conformance program. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions, abbreviated terms and symbols 

For the purposes of this document, the following terms, definitions and abbreviated terms apply. 

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

• IEC Electropedia: available at http://www.electropedia.org/  

• ISO Online browsing platform: available at http://www.iso.org/obp  

3.1 Terms and definitions 

3.1.1  
photonic chip scale package 
chip O/E and/or E/O convertor, where electrical I/Os and optical I/Os are also included 

3.2 Abbreviated terms 
CDR clock data recovery 
CSP chip scale package 
DIN inverted data input voltage 
DIP non-inverted data input voltage 
E/O electrical to optical 
I/O input/output 
LD laser diode 
MOD optical modulator 
O/E optical to electrical 
OMA optical modulation amplitude 
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PD photodiode 
RH relative humidity 
TIA transimpedance amplifier 
VDD power supply voltage 

 

3.3 Symbols 
Δλ spectral radiation bandwidth 
Ex extinction ratio 

λc central wavelength 

Po optical output power 

S receiver sensitivity 
Tamb ambient temperature 

TC case temperature 

tf fall time 

tr rise time 

Tstg  storage temperature 

Vnom nominal operating voltage 

VO data output voltage 

4 Product parameters 

4.1 Diagram 

The chip scale package is constructed with a silicon photonics platform. Alternatives of 4ch 
transceiver (transmitter and receiver), 12ch transmitter, and 12ch receiver are specified. The 
block diagram for the 4ch transceiver is shown in Figure 1; the 12ch transmitter is shown in 
Figure 2, and the 12ch receiver is shown in Figure 3. The transmitter and receiver do not contain 
CDR functions, so the external CDR functions shall be provided as separate chips when needed. 
The terminal definitions for all alternatives are summarized in Table 1. The definitions for "p" 
and "n" for electrical signal inputs and outputs are "non-inverted" and "inverted" respectively. 
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Figure 1 – Block diagram for chip scale package of 4ch transceiver  

 

Figure 2 – Block diagram for chip scale package of 12ch transmitter 
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Figure 3 – Block diagram for chip scale package of 12ch receiver 

Table 1 – Terminal function definitions 

Symbol Function 

GND Ground 

GPIO General purpose I/O 

MONOUT Optical power monitor output 

SCL 2-wire serial interface clock 

SDA 2-wire serial interface data 

TMON Temperature monitor output 

VBIAS1 Bias voltage 1 for optical modulator 

VBIAS2 Bias voltage 2 for optical modulator 

VDD 1,0 V power supply 

VDD33 3,3 V power supply 

VPD PD bias voltage 

VPLD LD driver power supply 

 

4.2 Absolute limiting ratings 

Absolute limiting (maximum and/or minimum) ratings are listed in Table 2. 

It should not be assumed that limiting values of more than one parameter can be applied at any 
one time. 
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Table 2 – Absolute limiting ratings 

Parameter Symbol Min. Max. Units Notes 

Storage temperature  −40 80 °C  

1,0 V Power supply voltage VDD −0,5 1,3 V  

3,3 V power supply voltage VDD33 −0,5 4,0 V  

3,3 V power supply voltage for PD VPD −0,5 4,0 V  

3,3 V power supply voltage for LD VPLD −0,5 4,0 V  

Data input voltage – single ended DIP, DIN −0,5 VDD33 + 0,5 V  

Data input voltage – differential |DIP – DIN|  1,3 V  

Control input voltage SCL, SDA −0,5 VDD33 + 0,5 V  

Bias voltage VBIAS1, VBIAS2 −0,1 VDD33 + 0,1 V  

Analog input/output port for debug GPIO −0,5 4,0 V  

Relative humidity a RH 5 95 %  

Soldering temperature   260 (for 10 s) °C  

a No condensation allowed. 

 

4.3 Operating conditions 

Operating conditions are listed in Table 3.  

Table 3 – Operating conditions 

Parameter Symbol Min. Typ. Max. Units Reference 

Case temperature TC 0  70 °C  

1,0 V power supply voltage VDD 1,0 1,02 1,1 V  

3,3 V power supply voltage VDD33 3,135 3,3 3,465 V  

Signal rate per channel   1,0  28 Gbit/s  

MMF fibre length (2 000 MHz·km) 
 0,5  300 m 

Maximum length is for 
the signal rate of 
28 Gbit/s 

 

The specifications in 4.4 describe the functional requirements which shall be satisfied for the 
operating conditions specified in Table 3. 

Annex A describes a recommended optical interface scheme for optical coupling from 
multimode transmission fibre to chip scale package. 

4.4 Functional specification 

4.4.1 Transmitter electrical characteristics 

Transmitter electrical characteristics are listed in Table 4.  
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