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FOREWORD

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardjzation c|
onal electrotechnical committees (IEC National Committees). The object of IEC is to promete int
eration on all questions concerning standardization in the electrical and electronic fields. To thi
tion to other activities, IEC publishes International Standards, Technical Specifications, Technical
ly Available Specifications (PAS) and Guides (hereafter referred to as “IECY)Publication(s
ation is entrusted to technical committees; any IEC National Committee interested in the subject
Brticipate in this preparatory work. International, governmental and non-gove€ramental organizatio
e IEC also participate in this preparation. IEC collaborates closely with/the International Organ
brdization (ISO) in accordance with conditions determined by agreemeht-between the two organi

rmal decisions or agreements of IEC on technical matters express{.as-nearly as possible, an int
hsus of opinion on the relevant subjects since each technical (Committee has representatiof
ted IEC National Committees.

ublications have the form of recommendations for interpational use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are made to ensure that the technical contg
ations is accurate, IEC cannot be held responsiblesfor the way in which they are used 9
erpretation by any end user.

er to promote international uniformity, IEC National Committees undertake to apply IEC Py
arently to the maximum extent possible in their national and regional publications. Any divergenc{
C Publication and the corresponding nationalior regional publication shall be clearly indicated in

elf does not provide any attestation of \conformity. Independent certification bodies provide (
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib
s carried out by independent certification bodies.

ers should ensure that they have(the latest edition of this publication.

bility shall attach to IEC or its)directors, employees, servants or agents including individual ex
ers of its technical committees and IEC National Committees for any personal injury, property d
damage of any nature.whatsoever, whether direct or indirect, or for costs (including legal
ses arising out of the “publication, use of, or reliance upon, this IEC Publication or any
ations.

on is drawn te.thé Normative references cited in this publication. Use of the referenced publi
Ensable for the.correct application of this publication.

on is drawn/to the possibility that some of the elements of this IEC Publication may be the subjec
IEC shall*'not be held responsible for identifying any or all such patent rights.

pmprising
ernational
5 end and
| Reports,
)’). Their
dealt with
hs liaising
zation for
Fations.

Prnational
from all

National
nt of IEC
r for any

blications
b between
the latter.

onformity
e for any

perts and
amage or
fees) and
bther IEC

cations is

of patent

506 has been prepared by subcommittee SC 86C: Fibre optic systems an

i active

devices of IEC technical committee 86: Fibre optics. It is an International Standard.

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

Draft Report on voting

86C/1721/CDV 86C/1752/RVC

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.
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A list of all parts in the IEC 62150 series, published under the general title Fibre optic active
components and devices — Test and measurement procedures, can be found on the IEC
website.

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.

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,
e replaced by a revised edition, or

e amepded.

IMPORTANT - The "colour inside" logo on the cover page ofthis’ document indicateg that it
contains colours which are considered to be useful for, the correct understanding of its
contenits. Users should therefore print this document using a colour printer.
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INTRODUCTION

This document defines a generic electro-optic mezzanine board for the test and measurement
of micro-optical and micro-photonic devices, including a wide diversity of photonic integrated
circuit (PIC) technologies including, but not limited to, transceivers, switches, sensors,
neuromorphic networks, LIDAR and quantum integrated circuits. The board size and shape
would allow two mezzanine boards to be mounted, side-by-side, on a larger Eurocard form
factor daughtercard, which itself can be docked into and powered from a backplane system.
Alternatively, each mezzanine board can be operated alone, for example on a lab bench
powered from a bench supply.

The purpose of this generic mezzanine board concept is to allow like-for-like comparative

characté¢risation of devices under test (DUTs) with respect to one another and to measure the
performpnce of DUTs within larger test environments, relevant to their targeted‘application,
data centre systems, high performance computers, automotive or 5Gcabingts. The

such as
mezzan
a high-s

generatprs, bit error rate testers and communication signal analysers to drive the devig

test (DY

This approach will be instrumental in accelerating commercialsadoption of micro-

devices

performpnce of a DUT. For example, power consumption is an’increasingly important
merit for optical micro-transceivers in ICT systems; however, the declared values o
consumption as interpreted by the developer often do not réflect the true power consun
a device under test in operation. The mezzanine board will therefore include provisi
smaller [detachable power distribution and sensor mezzanine board allowing multiple {

voltageq
for each

Variantq
Europed

H2020 INephele [2] and European H2020 COSMICC [3]. Annex A provides an introduy

these pf

ne board PCB will be designed to accommodate very high-speed electfenic sig
peed electronic signal interface to allow external test equipment such as tesf

T).

as they will provide a common benchmark, against*which to evaluate

als and
pattern
e under

hotonic
he true
igure of
f power
ption of

bn for a
uneable

to be provided to the device under test@nd real-time current or power measfirement

voltage.

of these mezzanine boards have\been successfully developed and adopted w

thin the

n research and development.frojects European FP7 project PhoxTrot [1]7, Eliropean

ojects.

T Numbers in square brackets refer to the Bibliography.

ction to


https://iecnorm.com/api/?name=df02f1e05f10faddb75ca1162fcdc1d4

-6 - IEC 62150-6:2022 © |IEC 2022

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
TEST AND MEASUREMENT PROCEDURES -

Part 6: Universal mezzanine boards for test and
measurement of photonic devices

1 Scope

This pa(lit of IEC 62150 specifies a generic mezzanine board system to suppori)f{
measur¢ment of devices based on micro-optical and micro-photonic technologies inclu

not limif

ed to photonic integrated circuit (PIC) devices.

2 Normative references

The follpwing documents are referred to in the text in such a way that some or all of thein

constitu
For un
amend

fes requirements of this document. For dated referencesfenly the edition cited
ated references, the latest edition of the referenced document (includ
ents) applies.

IEC 60050-731, International Electrotechnical Vocabulary - Part 731: Optic
communication (available at www.electropedia.org)

IEC 621|50-1, Fibre optic active components and devices — Test and measurement pro
— Part 1 General and guidance

IEC TR63072-1, Photonic integrated- circuits — Part 1: Introduction and roadn
standarglization

3 Termms and definitions

est and
ding but

content
applies.
ng any

hl  fibre

cedures

nap for

50-731,

bllowing

For the| purposes of ,his’ document, the terms and definitions given in IEC 600
IEC 621[50-1, IEC TR 63072-1 and the following apply.

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

o |EC [Eléctropedia: available at http://www.electropedia.org/

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

3.1

mezzanine board

electronic, optical, or electro-optical printed circuit board designed to be docked onto a larger
board such that the surfaces of the mezzanine board and larger board are parallel

3.2

photonic integrated circuit

PIC

integrated circuit that contains optical structures to guide and process optical signals

Note 1 to

entry: See IEC TR 63072-1.
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device under test

DUT

single component or combination of components as defined to be tested

4 Mezzanine board requirements

41 F

unctional description

This document specifies three categories of mezzanine boards:

e half-

width mezzanine test board 1 (M1);

o full-y

e pow

Figure 1
other lo

This do
line in R
long as
top and
purpose
host bo
user ma
diagnos

vidth mezzanine test board 2 (M2);

er distribution and sensor board (PDS).

shows the outline shapes of these three mezzanine boards with(electric po
v-speed electric connectors on the top and bottom surfaces.

cument defines the outline boundary of the three boards, @s shown by the so
igure 1, but the designer is free to adopt any shape within"the defined boun
it does not interfere with the positions of the power andlow-speed connector
or bottom surfaces. M2 is shown with optional example cut-outs along the edd
of such cut-outs typically is to allow the user to acéess components on the un
ard over which the mezzanine board is attache€dFor example, during operaf
y require transient access to connectors onxthe underlying host board for lo
tic read-outs from the PDS.

wer and

lid thick
Hary, as
5 on the
es. The
derlying
ion, the
v-speed

w

Optional cut-out

\ zones -
I 1
tDees\t/ ;’ﬁd””der . 1 c) Power distribution and sensdr
assqciated board (PDS)
elecfronic and Device under test and
opti¢al test associated electronic and
interfaces optical test interfaces
Power and low speed Power and low speed
signal header ?gnal conr}ectars on
connectors on top ottom surfacg
[ oV’ s 7] surface
a) Mezzanine b) Mezzanine test board 2 (M2)
test board (M1)
Orig’in Origin  Origin

d) Origin points on low-speed, power
and high speed connector symbols

Figure 1 — Outlines of mezzanine test boards

IEC

M1 and M2 are mezzanine test boards with areas assigned for micro-optical or micro-photonic

devices

under test (DUTs) and the associated electronic and optical test interfaces.


https://iecnorm.com/api/?name=df02f1e05f10faddb75ca1162fcdc1d4

-8- IEC 62150-6:2022 © |IEC 2022

For example, the DUT on a mezzanine test board (M1 or M2) could be an experimental photonic
integrated circuit (PIC) optical transceiver. The associated electronic test interface could be a
high RF electronic signal header connector array through which high-speed test signals
generated from an external electronic signal pattern generator could be conveyed to the optical
transmit section of the transceiver DUT and through which electronic high-speed signals
generated from the optical receiver section of the transceiver DUT could be conveyed off the
mezzanine test board to an external electronic communications signal analyser or bit error rate
tester. The associated optical test interface could be an optical array connector attached by an
optical fibre ribbon to the optical transceiver DUT through which high-speed optical signals from
an external optical signal pattern generator could be conveyed to the optical receiver section
of the transceiver DUT and through which optical high-speed optical signals generated from the
optical transmit section of the transceiver DUT could be conveyed off the mezzanine test board
to an external aptical communications signal analyser or optical bit error rate tester

The PDPB is a power distribution and sensor board that attaches onto a full width, mezzanine
card (M]) or across one or two half-width mezzanine test boards (M1) and provides‘the requisite
voltage pr separate voltages to the device under test on its host mezzanine test'board or|boards.
In addition, the PDS provides a current sensor for each voltage provided to-the mezzanine test
board(s), allowing the power consumption of the corresponding DUT to bevmeasured. Typically,
the curnent sensor will communicate the readings of current in real{ime across a loy-speed
signal irfterface, for example a serial wire interface such as 12C. Figure 2 shows a PDS aftaching
to an M2 board.

PDS
Device under testand .— —1
associated elegtronie and
optical test interfaces
—( C—7
i
Power and‘low speed
sigrmal‘e¢Onnectors on top PDS
surface | |
Origin M2
Power and low speed E]
signal connectors on Origlin
bottom surface Device under test and
assoqéfed electronic and
Power and low speed signal i optical test interfaces
connectors on bottom surface of
PDS board coupled to top H
connectors of underlying M2 ol
board Origin C—1 /1

IEC

Figure 2 — Attachment of PDS onto M2 board
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4.2 Critical dimensions

This document defines the outline board dimensions and the relative positions of the origin
points of the power and low-speed signal connectors on the top and bottom surfaces with
respect to one another and the board origin points. The connector origin points are always
defined by the centre position of pin 1. In Figure 2, as well as in Figure 3 to Figure 10, the
connector origin points are represented by a corner of the package shape itself, but as
connectors may vary, the package sizes may also vary.

Figure 3 shows the relative positions of the origin points of the power and low-speed signal
connectors on top and bottom surfaces and the mezzanine board origin point on M1.

WMezzanmetestboard (v )
b
______________ 1 Power and low speed
signal header connectors
on top surface
Cc
Origin
a Power and low speed
sighal connectors on
bottom surface
d
Origin
Y e \ 2
/ f
Origin
g IEC
Figurg 3 — Mezzanine board 1 (M1) — Relative positions of power and low speed [signal
connectors on top and bottom surfaces and mezzanine board origin
Figure shows—theretative puaitiuna of-the \.uigill IJU;IItD of-the powet arrd =uvv-0pcc signal

connectors on top and bottom surfaces and the mezzanine board origin point on M2.
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Mezzanine test board 2 (M2)
h

¥ po
| 4 5 I Power and low speed

signhal header connectors
on top surface

I )

Orig,in

g Power and low speed
k sighal connectors on
bottom surface

m
Origin
ni 6 7]
e
o
Origin
IEC

4 — Mezzanine board 2 (M2) — Relative positions of power and low speed [signal

Figureg
connectors on top and bottom surfaces and mezzanine board origin

shows the relative positions of-power and low-speed signal header conneg¢tors on

Figure §
burfaces and the mezzanine board origin point on the PDS.

bottom

Power distribution and sensor board (PDS)
q

Power and low speed
signal connectors on
bottom surface

TLE 8 |

Origin

Origin EC

Figure 5 — Power distribution and sensor board (PDS) — Relative positions of power and
low speed signal connectors on bottom surfaces and mezzanine board origin

Table 1 shows the values of the critical relative dimensions of the board outline and relative
positions of the power and low-speed signal connectors on the top and bottom surfaces with

respect to one another and the board origin points.
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Table 1 — Critical relative dimensions

Value
Designation Description
mm
Mezzanine board 1 (M1)
a Length of M1 145
b Width of M1 Maximum 53
c Vertical distance between bottom connector 1 and top connector 3 48
d Vertical distance between top connector 3 and bottom connector 2 86,35
e Vertical distance between bottom connector 2 and board origin point 8,25
f Horizontal distance between bottom connector 2 and board origin point 15
Mezzanine board 2 (M2)
g Length of M2 145
h Width of M2 Maximum 112
i Horizontal distance between bottom connectors 4 and 5 70
j Horizontal distance between top connectors 8 and 9 70
k Vertical distance between bottom connectors 4 and 6 134
| Vertical distance between bottom connector 4 and top connector 8 48
m Vertical distance between top connector 8 and bottom“‘connector 6 86,3p
n Vertical distance between bottom connector 6 and_board origin point 8,25
o Horizontal distance between bottom connector‘6vand board origin point 15
Power djstribution and sensor board (PDS)
p Length of PDS 112
q Width of PDS Maximum 145
r Horizontal distance between battom connectors 10 and 11 70
s Vertical distance between bottom connector 10 and board origin point 14,7
t Horizontal distance between bottom connector 10 and board origin point 16,9
4.3 Dlaughtercard and _extended system
The M1[and M2 boards populated with PDS can be used stand-alone, for example ¢n a lab
bench plowered by<an external power supply.
Alternatjvely, the M1 and M2 boards can be incorporated into a wider rack-scale test|system,
whereby they are mounted onto a test daughtercard, and the test daughtercard, in turp, could

be elec O-OptiCally plugged Into the dDacKplane or tne test enciosure.

The M1 and M2 board dimensions were designed to allow either four M1 or two M2 boards to
be populated onto a daughtercard with "extended double Eurocard form factor", which is a
common industrial form factor appropriate for deployment in rack-scale enclosures.

Figure 6 shows the outline dimensions of an extended double Eurocard form factor
daughtercard with example electrical edge connectors and example cut-outs to accommodate
optical backplane connectors.
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Figurg
wit

Figure 7

Daughtercard
© ° Power and low speed
signal connectors on
— — — — top surface
A=
Origin
220 mm
— — — —
Optional example cut-outs
for optical backplane
connectors
o o}
(o] 1 [e]
re=5 Example electrical o 12,6 mm
nJ \ ) aNNA )

edge connectors

ot

233,35 mm

1EQ

6 — Outline dimensions of extended double Eurocard form factor daughtercard
n electrical edge connectors and cut-outs to accommodate optical backplane
connectors

shows two M2 boards being .attached to a test daughtercard.
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_J— || —= L] = | | — L]
/4 C— C— —
Device under test and ° ° i
associated electronic and ° ° associated
optical test interfaces ( ) [ i
L7 — n —J U‘Lﬂ,
N
o] o) \
Power anfl low speed rand low speed
signal corjnectors on top 7 == | | — | ||(sigHal connectors on A=
surface o daughtercard ~ Origin C ttom surface of M2 Orlgin
)
Power and low speed % Power and low speed r—
signal copnectors on 5\\ signal connectors on - ofigin
bottom syrface of PDS I b bottom surface of M2
board coypled to top Origin P[@ r coupled to top connector
connectcis of underlying g on host daughtercard
M2 boar: Qﬁ 3‘ I—
Device under test and g& under test and
associated electronic and iated electronic and
optical test interfaces tical test interfaces
—— =\ = o
A‘\Q’ . j
c
\% )
_ma%('): U IEC

Figure §

Q~
O
3

N

Figure 7®A'ttachment of M2 boards onto daughtercard

shows two&g‘kfoards populated with PDS boards attached to a test daughtergard.
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Power and low speed signal
connectors on bottom
surface of M2 coupled to top
connector on host
daughtercard

Power and low speed signal

connectors on bottom surface

of PDS board coupled to top
connectors of underlying M2
boards

Origin

o
Origin

Device under test and
dssociated electronic and
optical test interfaces

Device under test and
associated electronic and
optical test interfaces

Figure 8 — Extended double Eurocar.
with two M2 bo attached

i | — C—1 —1
AV

&

rm factor daughtercard

IEC

Figure 9 shows four M1 boards attached to a@st daughtercard. Two PDS boards are connected
across two adjacent pairs of M1 boards.A‘\Q)

ofigin

| \
o N o
Q\C) Power and low speed signal P
— connectors on bottom Origjin
11 — U[‘:’] — surface of M1 coupled to top
* . connectors on host
§ daughtercard
@‘ _, i Power and low speed signal
Q~ b connectors on bottom surface
L of PDS boards coupled to top
PD PDS connectors of underlying M1
boards
Mt P M1 M1
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Figure 9 — Extended double Eurocard form factor daughtercard

with four M1 boards attached
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Figure 10 shows two M1 boards and one M2 board on a test daughtercard. A PDS board is
connected across the two M1 boards. Another PDS is connected onto the M2 board.

© © Power and low speed signal
connectors on bottom Origilr; —
] surface of M1 or M2 boards
— == = — coupled to top connectors on
host daughtercard
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RPDS PDS connectors of underlying M1 Oriain
9
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Figure 10 — Extended double.Eurocard form factor daughtercard
with two M1 boards@nd one M2 board attached

4.4 Ppwer and signal flows

Figure 11 shows the flow of the master and slave voltages and low-speed signals, and|Table 2
lists the|corresponding voltage and low-power signal designations.

mezzanjne test card M1or M2. The master voltages can either be conveyed directly to the PDS
from an|external power supply via a standard power connector header on the PDS, or they can
be conveyed viathe test daughtercard on which the mezzanine test card is mounted, {rom the
system packptane into which the daughtercard is plugged.

Up to gix separate master voltages (A to F) can be conveyed to the PDS mount]ad on a

Typicalli.ohly one master voltage is required, but provision also includes multiple grounds as
master voltages. The master voltages are conveyed to voltage regulators on the PDS, which
convert the master voltage(s) into slave voltages, which are passed to the device under test
mounted on the underlying mezzanine test card. Taking into account the size of the PDS and
the typical size of drop-down regulators, up to eight slave voltages can be generated. If the
PDS straddles two M1 boards, then the slave voltages would need to be divided across the
DUTs on those M1 boards.

The PDS will also include a current sensor associated with each voltage regulator to allow the
power consumption to be accurately determined on each slave voltage line. This can be a
powerful characterisation tool and collectively will yield an accurate measurement of whole
device power consumption. The sensors will convey the sensor read-outs from the PDS to the
host mezzanine board. Preferably, as there will be a large number of such low-speed signals
(for e.g. device diagnostics), they can be passed to a signal aggregator, such as an 12C
multiplexer. The multiplexer can be polled directly from the mezzanine card or conveyed to the
system backplane to be gathered and processed by the test system.
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Figure 11 — Functional diagram showing power and low. speed
signal distribution between PDS, M1/M2, daughtercard and backplane

Table 2 — Voltages and low-power signal designations

Tmopw >

2

IEC

tion

Type

Description

Voltage

Master voltages including ground'provided to the PDS board(s) eith
directly from an external power supply unit or from the backplane v
mezzanine board (M1 or M2) and test daughtercard.

er
a the

Voltage

Up to eight slave voltages derived from one or more of the master
and generated on the'PDS and fed to the underlying M1/M2 board.
slave voltages can‘be generated by, for example, linear drop-down
switching voltage*regulators on the PDS. The voltage regulators ar
preferably tunéable.

oltages
The
or

b

Low speed sighal

Real-timeysensor read-out of current (and thus power) drawn on ea
slave, voltage. Sensor read-out signal is passed from the PDS to th
underlying M1/M2 for redirection either to a signal access port on N
itself (for stand-alone testing), or to the larger test system via the
daughtercard and backplane (for in-system testing).

Sensor read-out signal could be via a serial wire interface such as

Preferably, the sensor read-out signal is passed to a low-speed sig
aggregator on M1/M2 (e.g. an 12C multiplexer), which will allow mu
low-speed signals, including status read-out signals from the devic
test, to be aggregated and redirected to a signal access port on M1
itself (for stand-alone testing), or to the larger test system via the
daughtercard and backplane (for in-system testing).

ch

b
e

11/M2

[2C.

nal
tiple

e under
/M2

Low speed signal

Redirected low-speed sensor signals from PDS and M1/M2 via a si
aggregator (e.g. an 12C multiplexer).

gnal

Figure 12 shows multiple populated daughtercards being plugged into a system backplane.
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Annex A
(informative)

International collaborative research and development

A.1 Overview

Global research and development into the incorporation of optical and photonic interconnects
into information communication technology (ICT) systems is yielding a diverse eco-system of

contend

er technologies. This eco-system includes

1) micr
trans

2) fibref
3) optig
System

USA, A
and tec

from the Sixth Framework Programme (FP6) [4], which ran from»~2002 to 2006, the

Framew
program

Figure A
Europed

p-optical or micro-photonic devices, such as photonic integrated circuit (R1C
bceivers, switches, sensors,

, polymer and glass waveguide based electro-optical circuit boards, and
al connectors.
embedded optical and photonic interconnects have been a strong area of focu

PAC, and, in particular, the European funding programmes_fép ‘collaborative r|
nnological development over the past 15 years. This is particularly evident in

ork Programme (FP7) [5], which ran from 2007 to- 2013, and the Horij
me [6], which ran from 2014 to 2021.

.1 a), b) and c) shows an example of the deployment of these mezzanine
n collaborative projects.

) based

s in the
esearch
projects
Seventh
on2020

cards in

IEC

IEC

IEC

a) European cross-project Aurora system c) Mezzanine card from H2020 COSMICC

Figure A.1 — Example of cross-project deployment of mezzanine test card [3]
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