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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -

Part 19-2: Smart sensors — Indication of specifications of sensors
and power supplies to drive smart sensors for low power operation

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote intei >aticnal
co-operation on all questions concerning standardization in the electrical and electronic fields. T t.is e d and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Tec: nicai .<eports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatio: ‘s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in tt. 2 subject dealt with
may participate in this preparatory work. International, governmental and non-government.'.ar¢ anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Intei. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betw<en ti.» twe organizations.

2) The formal decisions or agreements of IEC on technical matters express, as ©:es.1y s possible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e hs representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationa. usz and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to _en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2z way .n which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Cmn ‘ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.anc regional publications. Any divergence between
any IEC Publication and the corresponding national or reg onalaublication 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.bo.'ies.

6) All users should ensure that they have the latast »divon of this publication.

7) No liability shall attach to IEC or its dire :tors, employees, servants or agents including individual experts and
members of its technical committees and . -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatshev >r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatiol use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Nor~ia'ive i.ferences cited in this publication. Use of the referenced publications is
indispensable for the correct pulication of this publication.

9) Attention is drawn to the p. ssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not b~ ela ‘esponsible for identifying any or all such patent rights.

IEC TS 60747-19-2 hc 5’ neen prepared by subcommittee 47E: Discrete semiconductor devices,
of IEC technica ~ommit.ee 47: Semiconductor devices. It is a Technical Specification.

The text of tri’s Technical Specification is based on the following documents:

DTS Report on voting

47E/693/DTS 47E/742/RVDTS

~ull 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 Technical Specification is English.
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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/standardsdev/publications.

A list of all parts in the IEC 60747 series, published under the general title Semiconductor
devices, 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,

o replaced by a revised edition, or

e amended.


http://www.iec.ch/members_experts/refdocs
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INTRODUCTION

The development of smart sensors which integrate analogue-to-digital conversion and digital
processing of the captured sensor signal(s) is in progress. A smart sensing unit, which
comprises a smart sensor; a terminal module, to control the smart sensor and perform wireless
communication; and a power supply for the smart sensor and the terminal module, can send
the output data of the smart sensor wirelessly to the outside. Here, the power supply may be a
plug-in power supply, a battery, an energy harvester, or their combination. A smart sensing
network where a large number of smart sensing units are located in manufacturing factories,
offices, and stores has been examined. With this network, environmental monitoring, sensing
operational situations of manufacturing equipment and sensing other various events contribute
to the realization of the following outcomes by analysing the collected sensing data. Namely,
energy saving, improvement in factory productivity such as operation rate, shorte: ing of
production lead time, preventive equipment maintenance, and product quality improvemen. caii
be achieved.

However, as to the three components of the smart sensing unit, namely, smart senso.; terminal
module, and power supply, standardization regarding control schemes i1» connect the
components mutually and regarding indication of specifications of the compone.t s has not been
sufficiently established yet. This issue leads to the present situation, whare v~e di:velopment of
each component in the smart sensing unit has not proceeded efficiently. (Figure 1 shows the
block diagram of the components in the smart sensing unit and Fig. re = shows an example of
the detailed block diagram of the smart sensing unit.)

Key:
smart sen.’ng it

smart sensor

w NP

ter.’na module
< po.er st pply

e.cctrical connections

Figure 1 — Block diagram of components in a smart sensing unit
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Key:

1 smart sensing unit 8 data processit.» ci cuit

2 smart sensor 9 wireless cort.wunication circuit

3 sensor element 10 autonomous nowv er supply module
4 analogue-to-digital converting circuit 11 power _:ene ation element

5 digital processing circuit 12 pCwer ctorage element

6 terminal module 13 power management circuit

7 smart sensor control unit .4 ~lectrical connections

Figure 2 — Example of detaiicd hluck diagram of a smart sensing unit

The IEC 60747-19 series aims to «da.~2s this issue. The IEC 60747-19 series comprises two
parts and its structure is currently co.:ceived as follows:

Part 19-1 — Control scheme¢ ~r smart sensors

Part 19-2 — Indicaticn «f specifications of sensors and power supplies to drive smart sensors
for low power operav.an

Part 19-1spe ifiec a control scheme of the smart sensor from the terminal module in the smart
sensing unm.. Gz2nerally, the manufacturers of sensors have incorporated into the sensors
various<parameters and conditions for sensing operations to fulfil various requests and needs
of th~ ucers. Therefore, it has been quite difficult for the users to understand how to set the
parometle 's and conditions adequately and master the use of sensors. This issue has been a
considerale obstacle in designing the smart sensing unit and smart sensing system. The main
abjuctive of IEC 60747 Part 19-1 is to solve this obstacle for future expansion of the smart
sensors and smart sensing network systems.
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This document aims to provide a guideline to indicate information that is required when the
smart sensing unit is newly designed. When the smart sensing unit is newly designed especially
using an autonomous power supply, the designers have to appropriately arrange selection of
the components of the unit and their usage conditions to satisfy that power capability of the
power supply successfully exceeds total power budget to be consumed in the unit as a whole.
First, information about the detailed power consumption characteristics of the smart sensors is
indispensable for this achievement. Namely, information about time-variation power
consumption characteristics which is not necessarily described in the datasheet of sensors is
essential when intermittent sensing operations are often adopted and a careful lower power
design including time-variation characteristics to allow adoption of an autonomous power supply
is needed in loT (Internet of Things) applications. Therefore, this document discusses an
indication of smart sensors’ time-variation power consumption characteristics. Second,
information about total power capability of the power supply to drive the unit and the s.nart
sensor(s) is essential. This power supply as a module comprises (a) primary batter,‘ie),
and(or) (a) secondary battery (ies), and (or) (an) energy harvester(s), or their combinations. To
accomplish proper configuration, the information of specifications of power supy (v ic.ne-ded.
Thus this document also discusses indication of specification of power suppi,;. With the
establishments of the appropriate indication, the three components of the smart seising unit
can be easily selected and combined from the point-of-view of a low-power design, when the
smart sensing unit is newly designed and the overall design of the smart scnsing unit itself can
be facilitated. If the telecommunication between smart sensor unit aixd a 'tonomous power
supply unit is done well, the both units work optimally.

Regading smart sensors, many kinds of operation modes are equipped with the availability of
various functions by digital processing. When developing thesc.smart sensors, a careful and
precise power consumption design including time-variatic:i cha-acteristics and depending on
each operation mode become essential. Therefore, the.gu'del ne specified in this document is
essential for developing low-power smart sensors and' thoir related devices.

Because the corresponding market has been ev)lving, and the requirements of the
specifications of the components can be slightly changed during this process, guidelines are
reported in this document as a Technical S)ecification (TS) to design the smart sensing unit
and its components.
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SEMICONDUCTOR DEVICES -

Part 19-2: Smart sensors — Indication of specifications of sensors
and power supplies to drive smart sensors for low power operation

1 Scope

This part of IEC 60747 provides a guideline of indication of specifications of a low-power stnsor
being a device or a module allowing autonomous power supply operation, which contribotes to
the low-power design of a smart sensing unit. Here, the smart sensing unit comprises<a s.hart
sensor, a terminal module, and a power supply, which can send output data of the smart s nsor
to the outside. This part also provides a guideline of indication of specifications . f tho power
supply to drive the smart sensor(s) in the smart sensing unit. Based on these, the three
components of the smart sensing unit can be easily selected and combined from the point-of-
view of newly designed, low-power, smart sensing units.

2 Normative references

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

There are no normative references in this docume t.

3 Terms and definitions
For the purposes of this document, tke :allowing terms and definitions apply.

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

e |EC Electropedia: avuila™le at http://www.electropedia.org/

e |SO Online brows:.:a piatform: available at http://www.iso.org/obp

3.1

autonomous o ver supply

standalone.pc ver supply with batteries and (or) energy harvesters obtaining energy from the
so-called an.hient energy sources, such as light, vibration, thermal, or biological sources

4 'ndication of specifications of low-power smart sensors

.1 Datasheet description of current consumption —time characteristics

In order to realize a low-power smart sensor allowing an autonomous power supply operation
that is the target of this document, clarifying power consumption characteristics of the smart
sensor to its users is significant. Therefore, its current consumption-time characteristics and
information regarding its operation conditions should be described in the datasheet of the smart
sensor.
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