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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC COMMUNICATION SYSTEM DESIGN GUIDES -

Part 6: Skew design in parallel optical interconnection systems

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The |EC 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 the 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 National Committees.

3) The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

The main task of IEC technical committees is to prepare International Standards. However,
a technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard,
for example “state of the art”.

IEC 61282-6, which is a technical report, has been prepared by subcommittee 86C: Fibre
optic systems and active devices, of IEC technical committee 86: Fibre optics.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
86C/343/DTR 86C/420/RVC

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
2009. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
+ amended.
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INTRODUCTION

An explosive increase in data transmitted over networks is taking place. This will prompt
investigation and development of Thb/s-class ATM (asynchronous-transfer-mode) switching
systems, routers and massively parallel computers. The advance of these systems is driven
mainly by the progress of silicon technology, to be more specific: enhancement of
performance of CMOS-LSI to higher-speed and larger-scale-integration. Signal wiring,
however, is becoming a bottleneck in the improvement of system performance according to
the increasing throughput of LSI and printed board assembly. In these circumstances, optical
interconnects have attracted attention to resolve the bottleneck. Optical interconnects are to
realize signal wiring technology with high-density and high-throughput by optical signal
transmission. This technology is applied to the signal transmission in comparatively short
distances ranging from within-chip to within-building (less than 1 km).

Parallel optical interconnects, where each optical signal is synchronously transmitted through
multiple fibres between multiport transmitter and receiver, are assumed to be the most
promising means because of their high-throughput rate and cost-effectiveness. In the parallel
optical interconnect, a skew, which is a propagation time deviation among channels, will be a
serious issue. The skew of optical fibres is one or two orders in magnitude less than that of
electrical wiring such as coaxial cables and twisted pair cables, etc. The careful management
of skew is required, however, because increases of transmission speed and transmission
distance are inevitable. Moreover, the skew is generated not only in fibre optic cables, but
also by the differences of the interconnect lengths in transmitter and/or receiver circuits and
printed circuit boards, and by the variance of turn-on delays in the laser diode and received
optical power levels in the photodiode, etc. Therefore, it is important for users, system
designers, and hardware suppliers to prescribe systematically the definitions, design method,
and measurement method of skew from the standpoint of an optical system.

This technical report describes the definitions, classification and tolerance of skew in parallel
optical interconnect systems.
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FIBRE OPTIC COMMUNICATION SYSTEM DESIGN GUIDES -

Part 6: Skew design in parallel optical interconnection systems

1 Scope

This technical report describes the definitions, classification, and tolerance of skew in parallel
optical interconnect systems. Examples are given to illustrate the skew design method for
allocating skew in the interconnect system. Annex A provides additional information on
system-skew measurement.

NOTE Detailed definitions and a method of measuring the skew in optical fibre cables are beyond the scope of
this document. They may be described in another IEC document.

2 Configuration of a parallel optical interconnection

2.1 Schematic diagram of a parallel optical interconnection

In a parallel optical interconnect, transmission performance is attributed for the propagation
time difference between the data and the clock during the latch-to-latch transmission, as well
as in the electrical transmission. The basic elements of parallel optical interconnection are:

e optical transmitter array (including electrical-to-optical converter);

e optical fibre cable;

e optical receiver array (including optical-to-electrical converter); see Figure 1.

The skew in a parallel optical interconnect is defined for each of the elements above,

corresponding to the configuration type of data latch and clock transmission scheme for
synchronization.

Fiber cable
System System
F/F O/E F/F
equipment A equipment B
Rx |
Rx |
IEC 2742/02
Key
E/O: electrical-to-optical converter Tx: transmitter
O/E: optical-to-electrical converter Rx: receiver

F/F: flip-flop circuit

Figure 1 — Configuration of parallel optical interconnection
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