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This commented version (CMV) of the official standard IEC 62386-103:2022 edition

allﬁws the user to identify the changes made to the previous IEC 62386-103:20

provided to explain the reasons of the most relevant changes, or to clarify any part of

A

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 103: General requirements —
Control devices

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization Compri
bll national electrotechnical committees (IEC National Committees). The object of IEC )is”to pron]
nternational co-operation on all questions concerning standardization in the electrical and elegtronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Fechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘feferred to as "
Publication(s)"). Their preparation is entrusted to technical committees; any IEC Natignal Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
vith the International Organization for Standardization (ISO) in accordanceéwith conditions determined
hgreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express;as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical,cemmittee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are_ made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsiblé, for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergsg
pbetween any IEC Publication and the correspondingsnational or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation:of*'conformity. Independent certification bodies provide confor|
bssessment services and, in some areasy@ccess to IEC marks of conformity. IEC is not responsible for
bervices carried out by independent certification bodies.

Al users should ensure that they havethe latest edition of this publication.

No liability shall attach to IEC or_its directors, employees, servants or agents including individual experts
members of its technical commjttees and IEC National Committees for any personal injury, property damag
bther damage of any nature~whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for.the correct application of this publication.

Attention is<drawn to the possibility that some of the elements of this IEC Publication may be the subjeg
batent rights) 1EC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is

t of

2.0
4+

the content.

are

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by
a blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 62386-103 has been prepared by IEC technical committee 34: Lighting. It is
International Standard.

Thi

an

s second edition cancels and replaces the first edition published in 2014 and
Amendment 1:2018. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edi

tion:

the scope has been updated;

quiescent mode has been updated,;

non-volatile memory (NVM) save time has been added, and SAVE PERSISTE
VARIABLES command removed;

added;

IDENTIFY DEVICE has been updated;
version number has been changed;

bus unit configuration has been added; and

instance types and configuration have been added.

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

Ful
the

Draft Report'on voting

34/946/FDIS 34/990/RVD

I information on the voting for its approval can be found in the report on voting indicateq
above table.

The¢ language used for the development of this International Standard is English.

Thi

s document was drafted in_aceordance with ISO/IEC Directives, Part 2, and developeqd

NT

memory bank 0 has been modified, and common memory bank requirements- 'have bgen

| in

in

acqordance with ISO/IEC -Directives, Part1 and ISO/IEC Directives, IEC Supplement,
avgilable at www.iec.ch/niembers_experts/refdocs. The main document types developed
IEC are described in greater detail at www.iec.ch/standardsdev/publications.

Thi

s Part 103 of/1EC 62386 is intended to be used in conjunction with Part 101, wh

contains generalrequirements for the relevant product type (system), and with the appropri

Pa
mo

ts 3xx (particular requirements for control devices) containing clauses to supplement
dify the(Corresponding clauses in Part 101 and Part 103 in order to provide the releyv

requirements for each type of product.

Ali

by

ich
ate

or
ant

st\of all parts in the |[EC 62386 series. published under the general title Digital address

ble

lighting interface, 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 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.

IMRORTANT - The "colour inside” logo on the cover page of this document indicates_ that |t
contains colours which are considered to be useful for the correct understanding jof its
contents. Users should therefore print this document using a colour printer.



https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed
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INTRODUCTION

IEC 62386 contains several parts, referred to as series. The |[EC 62386 series specifies a bus
system for control by digital signals of electronic lighting equipment. The IEC 62386-1xx
series includes the basic specifications. Part 101 contains general requirements for system
components, Part 102 extends this information with general requirements for control gear and
Part 103 extends it further with general requirements for control devices. Part 104 and
Part 105 can be applied to control gear or control devices. Part 104 gives requirements for
wireless and alternative wired system components. Part 105 describes firmware transfer.
Part 150 gives requirements for an auxiliary power supply which can be stand-alone, or built
intg control gear or control devices.

The IEC 62386-2xx series extends the general requirements for control gear with lgmp
spqcific extensions (mainly for backward compatibility with Edition 1 of IEC 62386) and with
control gear specific features.

The¢ IEC 62386-3xx series extends the general requirements for controi~devices with inr)ut
device specific extensions describing the instance types as well as some common featufres
that can be combined with multiple instance types.

This—first second edition of IEC 62386-103 is intended to be“used in conjunction with
IEQ 62386-101:2014,  |[EC 62386-101:2014/AMD1:2018, IEC 62386-102:20{14,
HEG-62386-102:2014/AMBP1:2048 and-with-the-various—parts-that makeup-the tEC 62386-Pxx
seresforcontrol-geartogether with the various parts that make up the IEC 62386-3xx seijies
of particular requirements for control devices, and cafh be used together with IEC 62386-102
and with the various parts that make up the IE€ §2386-2xx series for control gear. The
div|sion into separately published parts provides for ease of future amendments and revisions.
Additional requirements will be added as and when a need for them is recognised.

Th¢ setup of the standards is graphically fepresented in Figure 1 below.



https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed
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2XX 2XX 2XX 2XX 2XX 3xx 3xx 3xx 3xx 3xx

101 General requirements -

System components

N
Figure K@IEC 62386 graphical overview 1

N
When this part of IEC 6@) refers to any of the clauses of the other—twe parts of fthe
IEG 62386-1xx series, the“extent to which such a clause is applicable-and-the-erder-in-whHich

me%sﬁ—aw—m—bw is specified. The other parts also include additignal
requirements, as né? sary.

All numbers @in this document are decimal numbers unless otherwise noted. Hexadecimal
e

numbers a n in the format 0xVV, where VV is the value. Binary numbers are given in
the) forrE§XXXXXXb or in the format XXXX XXXX, where X is 0 or 1, "x" in binary numbjrs

mearz/ n't care".

The Tollowing typographic expressions are usea.

Variables: variableName or variableName[3:0], giving only bits 3 to 0 of variableName;
Range of values: [lowest, highest];

Command: "COMMAND NAME".



Figure 1 is updated since the IEC 62386 series was extended by new parts.

https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed
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DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 103: General requirements —
Control devices

Scope

Thi

s part of IEC 62386 is applicable to control devices—in-a-bus-system for control hy\dig
hals of electronic lighting equipment-which-is-in-line-with-the requirements-of IEC 61347
ts)-with-the-addition-of- DC-supplies.

ital

ided-

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 edifion
cited applies. For undated references, the latest edition of the-referenced document (including
any amendments) applies.

IEG 62386-101:20442022, Digital addressable /Jighting interface — Part 101: Genéral
requirements — System components

IEG 62386-102:20442022, Digital addressable lighting interface — Part 102: Genégral
requirements — Control gear

IEG 62386-3xx (all parts), DRigital addressable lighting interface — Part 3xx: Particdlar
requirements for control devices

3 [ Terms and definitions

Fof the purposes_of this document, the terms and definitions given in IEC 62386-101 and the
follpwing apply.

ISQ and-IEC maintain terminology databases for use in standardization at the followjing
addresses:

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

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

3.1

broadcast

type of address used to simultaneously address all control devices in the system-ateonce

3.2

broadcast unaddressed
type of address used to simultaneously address all control devices in the system that have no
short address-at-ence


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed
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3.3

device command

command which addresses the control device and has a value of OxFE in the instance byte of
the command frame but is not an event message

3.4
device group
type of address used to address a group of control devices in the system at once

3.5

DT
daia transfer register
multipurpose register used to exchange data

3.6
event
instance report, characterized by its event number, of a change or a defined sequencq of
chgnges of its input value

Note 1 to entry: The event number is specific to the type of instance that sends theyreport.

3.7
evént scheme
chgracterisation of the information, as provided by ancinstance when producing an event
mepsage, that identifies the source of the event

3.8

feiture
optional extension at instance and/or device level

3.9
feature command
command which addresses one or-more features of an input device or device instance and
hag a value different from OxFE(n the instance byte of the command frame but is not|an
insfance command or an eventimessage

3.10
GTIN

gldbal trade item number

number used for the unique identification of trade items worldwide

Noté 1 to entry:{For further information see http://en.wikipedia.org/wiki/GTIN.

Notg¢ 2 to-entry: The global trade item number is comprised of a GS1 or U.P.C. company prefix followed by an
iten] reference number and a check digit. It is described in the "GS1 General Specifications" (see [1]).

3.11
input signal
physical value that an instance of an input device is designed to detect and process

Note 1 to entry: Examples for physical values are-“lightlevel™ "illuminance" and "button state".

3.12

identification

temporary state used during commissioning that allows the installer to identify particular
control devices


https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed
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3.13
input value
encoded data, representing the input signal

Note 1 to entry: The way in which the input signal is encoded depends on the instance type.

3.14

ins

tance command

command which addresses one or more instances of an input device and has a value different
from OxFE in the instance byte of the command frame but is not a feature command or an
event message

3.15

MASK

thefvalue OXff

valhie with all binary digits set to 1

Note 1 to entry: This means that an 8-bit backward frame of MASK is a value of OxFF, and a multi-byte men|
locdtion of 24 bits containing MASK is a value of OxFFFFFF.

3.16

NO

angwer-used-to-deny-orrefuse to a query where no backward frame is sent

Noté 1 to entry: If a query is asked where the answer is NO, there Wwill'be no response, such that the sendg
the| query will conclude "no backward frame" following’ IEC 62386-101:2044—and—1ECE23
10H2044/AMD1:20182022, 8.2.5.

Notg 2 to entry: The answer NO could also be triggered by avnissed query.

3.7

NVM

non-volatile memory

non-volatile read/write memory, the content of which can be changed and will not be lost ¢
to @ power cycle

3.2

ory

r of

lue

1

operating mode
set of states identified by a number in the range [0,255], characterised by a collection of
variables and memory settings, and used to select a set of functionalities to be exhibited by a
control device, including its required reaction to commands

Note 1 to entry: Control devices-may can support more than one operating mode.

3.2

2

PING
16-bit forward frame with bits [15:0] equal to OXADOO


https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed
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Note 1 to entry: As specified in IEC 62386-102, PING has no meaning for control gear.

3.23
quiescent mode
temporary mode in which the device does not send forward frames

3.24

RAM

volatile read/write memory, the content of which can be changed and will be lost due to a
power cycle

state in which all NVM variables of the control device~have their reset value, except those that

Noté 1 to entry: In this document read-only-is meant from a system perspective. A ROM variable may actually be

Note 1 to entry: This means that an 8-bit backward frame of TMASK is a value of OxFE, and a multi-byte memory
location of 24 bits containing TMASK is a value of OXFFFFFE.

3.33
YES

answer-used-to-acceptoraffirm to a query where a backward frame of MASK is sent



This is primarily used for memory bank content.

https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed
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4 General

4.1 General

The requirements of IEC 62386-101:2014-and-1EC62386-101:2014/AMDB1:20182022, Clause 4
apply, with the restrictions, changes and additions identified below.

4.2 Version number

This subclause replaces IEC 62386-101:2014-and-1EC62386-101:2014/AMD+:20482022, 4.2.

Th(la version shall be in the format "x.y", where the major version number x is in the range“of 0
to 62 and the minor version number y is in the range of 0 to 2. When the version number is
eng¢oded into a byte, the major version number x shall be placed in bits 7 to 2 and the mipor
version number y shall be placed in bits 1 to 0.

At [each amendment to an edition of IEC 62386-103 the minor version -humber shall|be
incfemented by one.

At & new edition of IEC 62386-103 the major version number shallkbé incremented by one and
thel minor version number shall be set to 0.

The¢ current version number is "versionNumber" as defined,in\Fable 19.

NOTE Nerm mendments-on documen e-made-b

ormaly-2-a d C-docy a ad ore a ¢- IEC documents|are
genkrally subject to two amendments before a new edition is pfepared.

5 [ Electrical specification

Th requirements of |EC 62386-101:2014—and—1EC 62386-101:2014/AMD1:20182022,
Clguse 5 apply.

6 [Interface Bus power supply

If B bus power supply \is) integrated into a control—gear device, the requirements| of
IEG 62386-101:2014-andECE62386-101:2014/AMB1:20182022, Clause 6 apply.

7 | Transmission protocol structure

71 General

The requirements of IEC 62386-101:2044-and 1EC62386-101:-2014/AMDB1:20182022, Clause 7
apily with the following additions. Ie

7.2 24-bit forward frame encoding
7.21 Frame format for instructions and queries
7.21.1 General

For 7.2.1, commands shall be interpreted as instructions and queries, and exclude event
messages 3. The 24-bit forward frame shall be encoded as shown in Table 1 and Table 2.


This is a clarification as event message encoding is defined in Subclause 7.2.2.
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Table 1 — 24-bit command frame encoding

Bytes/Bits
Address byte Instance byte Og;?:le adgfgsiz?ng
23 | 22 ‘ 21 ‘ 20 ‘ 19 ‘ 18 ‘ 17 | 16 15...8 7..0
0 64 short addresses 1 Short addressing
1 0 32 device group addresses 1 Device group
Device-command or instance addressing
T T 7 T T L O s Foaturerseo—table-2 Broadcast
unaddressed
1 1 1 1 1 1 1 1 Broadeast
1 1 0 16 special command 1 Command specific Special commahd
spaces
1 1 1 0 X X X 1
1 1 1 1 0 X X 1 Reserved Reserved
1 1 1 1 1 0 X 1
Table 2 — Instance byte in a command, frame
Instance byte
Addressing
16 14 13 12 ‘ 11 ‘ 10 ‘ 09 ‘ 08
0 0 0 32 Instance numbers Instance number
1 0 0 32 Instance groups Instance group
1 1 0 32 Instance types Instance type
0 0 1 32 Instance numbers Feature on instance number level
1 0 1 32 Instance groups Feature on instance group level
0 1 1 32 Instance types Feature on instance type level
1 1 1 1 1 0 0 1 Feature broadcast
1 1 1 1 1 1 0 1 Feature on instance broadcast level
1 1 1 1 1 1 1 1 Instance broadcast
1 1 1 1 1 1 0 0 Feature on device level
1 1 1 1 1 1 1 0 Device
0 1 0 X X X X X Reserved
1 1 1 0 X X X X
1 A 1 1 0 X X X
1 A 1 1 1 0 1 X
1 1 1 1 1 0 0 0

7.21.2 Address byte
The address byte provides

¢ the method of device addressing used by the transmitter;

e the indication that a command, not an event message, is being transmitted: bit 16 is set
for commands;

e 16 special command spaces;

e reserved device addresses. Reserved addresses shall not be used by the transmitter.


https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed
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7.21.3 Instance byte

The instance byte provides

for standard commands, the indication of whether a device command, feature command or

an instance command is being transmitted;

o for standard instance commands, the method of instance addressing used by the
transmitter;
e command-specific information for special commands;
o rfor-standard—commands;reserved-instanceaddresses—Reserved-instance—addresses—shall
not be used by the transmitter;
e |[for standard feature commands, the feature that is being addressed;
e |reserved information for reserved commands.
7.211.4 Opcode byte
The opcode byte provides
e |[for standard commands, the opcode;
e |command-specific information for special commands;
e |reserved information for reserved commands.
7.2|2 Frame format for event messages
7.212.1 General
Forl event messages, the 24-bit forward frame shall be encoded as shown in Table 3.
Table 3 — 24-bit event message frame encoding
Bits Event scheme? / Solrce
Event source information Event
information
23 22‘21‘20‘19‘18‘17 16 | 15 14‘13‘12‘11‘10 9...0
0 64 short addresses 0 0 32 instance types 1 Device
0 64 short addressés 0 1 32 instance numbers 2 Devicef and instapce
1 0 32 device groups 0 0 32 instance types Event 3 Device group
1 0 32 instance types 0 1 32 instance numbers 0 Instance
1 1 327instance groups 0 0 32 instance types 4 Instance grouq
1 1 0 X X X X 0 1 X X X X X
1 1 1 0 X X X 0 1 X X X X X
1 1 1 1 0 X X 0 1 X X X X X
1 1 1 1 1 0 X 0 1 X X X X X Reserved Reserved
1 1 1 1 ! 1 0 0 1 X X X X X
1 1 1 ! 1 1 1 0 1 0 X X X X
1|11 (1] 1|1 |1]0]1]|1]0]x]|x]|x
Short address/ and device
1 1 1 1 1 1 1 0 1 1 1 group information, refer Device power cycle
t0 9.7.2.

a

Refer to 9.7.3 for further information on event schemes.
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7.2.2.2 Event source information

The event source information in Table 3 provides:

o the indication that an event message, not an instruction or query, is being transmitted:
bit 16-is shall be clear for event messages;

e relevant event instance type information, such that the receiver of an event message will
be able to understand the meaning of the event;

e relevant event source information, such that the receiver of an event message-may-be is
able to understand where the message is coming from;

e |reserved values.

o idantifie
condition- Application controllers can derive, either explicitly
thel transmitting instance, from the event source information.

h
at—a

instance  Th

HSiahece—t+

NOTE The event source schemes are not equally valuable in terms of telling (the’ receiver where the eyent
megsage originated.

7.2.2.3 Event information

is instance type specific and is defined in the applicahle' parts of the IEC 62386-3xx sellies

Tht[ event information provides the 10-bit event number and/or event data. Event information
i
thatt describe the instance type.

8 [ Timing
The requirements of IEC 62386-101:2014<and HEC62386-101:2014/AMB1:20182022, Clause 8
apply.

9 | Method of operation

9.1 General

The requirements of IEC 62386-101:2044-and {EC62386-101:2014/AMDB14:20182022, Clause 9
apply with the following additions.

9.2 Device-features

The IEC 62386 series allows for the future publication of feature extensions that extend fthe
recTuirements in this document, or exempt particular requirements.

The features for a device can be queried by "QUERY FEATURE TYPE"™ and
"QUERY NEXT FEATURE TYPE" while the instance byte is set to "feature on device level"
(see Table 2).

Table 5 shows the feature type encoding. For further information on the different feature types
see parts of the IEC 62386-3xx series.

9.3 Application controller
9.3.1 General

An application controller is that part of a control system that makes the system "work™:
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itis-an application controller-that-commissions can commission and configures the system
(including available control gear);

it—is—an application controller-that-makes can make the system react to changes in the
environment (based on information coming from input devices);

itis-an application controller-that-eharges can change the system response of control gear
in the system (possibly using any command defined in IEC 62386-102:2044—and
ECenees A 000 A D00 80 ()0 7)),

.2 Single-master application controller

A 3
de

A
bu
cor
ins
thidg

q
b
q
4

NOT

atte

On
bo4

Eof
be

In
apf

ingle-master application controller is not intended to share the bus with other confrol
ices.

ingle-master application controller-may can try to configure other control dgvices on fthe
, and/or change the system response of control gear in the system, thefeby using any
nmand defined in IEC 62386- 1022944—&%—%@—62386—492—2944%494—2948 an/or
ructions and queries defined in
document.

E Especially if the single-master application controller does not handle ,ollisions appropriately, any guch
mpt-may can fail and affect the system negatively.

the other hand, a single-master application controller isnot’required to have a receiverjon
rd. For this reason, the following holds:

-aH-following-subelauses From 9.3.3 onwards, this\document assumes a control devicg to
A multi-master control device.

brder to make itself known as a possibly anonymous transmitting bus unit, a single-masgter
lication controller shall transmit a PING~message at regular intervals of 10 min £ 1 min.

The first such PING message shall appear at a random time between 5 min and 10 min after

Cor

9.3

Fot
be

TE 1 “applicationControllerPresent" can be observed through "QUERY DEVICE CAPABILITIES".

npletion of the power-on procedure:

L3 Multi-master application‘controller

-aH-following—subelauses From 9.3.3 onwards, this document assumes a control device to
a multi-master control device.

control device that includes an application controller shall have
blicationControllerPresent” set to TRUE. "applicationControllerPresent” shall be set| to
| SE otherwise:

An
to Table 23 and Table 24. It is part of the system integration to ensure that the application
controllers will-de-this accept commands in such a way that it results in a correctly functioning
system-results.

nost cases, a system will have only one appllcatlon controller active (refer to 9.10.1), put

application controller shall accept commands (from other application controllers) according

NOTE 2 System integrity is easiest to achieve by allowing only a single application controller to do commissioning

and

configuration.

NOTE 3 An application controller-might can be commissioned through alternative interfaces.

An

application controller shall not transmit event messages other than for the device power

cycle event.
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NOTE 4 If an application controller is active, it can send 24-bit forward frames for purposes other than
transmitting events.

An application controller shall not transmit PING messages.

9.4 Input device

Input devices make a system sensitive to changes in its environment, by transmitting event
messages.

Input devices shall be multi-master control devices and shall allow commissioning and
conjfiguration by an application controller.

Input devices shall use forward frames only to transmit event messages.

9.5 Instances of input devices
9.5[1 General

Anlinput device shall have at least one instance and a maximum ofc32’instances, as shall[be
indjcated by "numberOfInstances"”, which can be queried using
"QUERY NUMBER OF INSTANCES".

A dontrol device that is only an application controller shallkhave a "numberOfinstances"” equal
to 0.

9.5.2 Instance number

Ea¢h instance shall have a unique "instanceNumber" in the range [0, "numberOfinstances” — 1].

9.53 Instance type

ThI instance type for each of the instances of an input device can be different. It can|be
qugried by "QUERY INSTANCE TYPE" while the instance byte is set to either "instance type"
or | instance number" scheme (see Table 2). The meaning of event information transmitted| by
mepns of "INPUT NOTIFICATION (device/instance, event)" depends on the instance type.

Table 4 shows the instahce type encoding. For further information on the different instance
types see the relevantiparts of the IEC 62386-3xx series.

Table 4 — Instance types

Instance type IEC 62386 Used for

0 Part 103 Generic purpose, input devices that are not defined. Another
method of identifying the device shall be implemented, to allow
application controller to interpret the events.

1 to 31 Part 301 to Part These IEC 62386-3xx parts describe instance types, where xx
331 ranges from-4 01 to 31.

9.5.4 Instance features

The IEC 62386 series allows for the future publication of feature extensions that extend the
requirements in this document, or exempt particular requirements.

The features for each of the instances of an input device can be different. They can be
queried by “QUERY FEATURE TYPE” and “QUERY NEXT FEATURE TYPE” while the
instance byte is set to either “feature on instance type level” or “feature on instance number
level” scheme (see Table 2).
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Table 5 shows the feature type encoding. For further information on the different feature types
see the relevant parts of the IEC 62386-3xx series.

Table 5 — Feature types

Feature type IEC 62386 Used for
32 to 96 Part 332 to These IEC 62386-3xx parts describe feature extensions, where xx
Part 396 ranges from 32 to 96.

9.5.5 Instance groups

Ins

across input devices. Consequently, these logical groups can be used to configure mult

ins
An

ins
ins

fance groups are a means for an application controller to put instances into logical .grou

ances at once.

ance can be declared to be a member of up to 3 instance groups and shall exp
ance group variables as given in Table 6.

Table 6 — Instance group variables

ps,
ple

application controller can use up to 32 such groups, numbered in the~range [0,31]. Each

pse

Variable Description
“iphstanceGroup0” Primary instance group number, MASK(ifino membership defined.
“ipnstanceGroupl” Additional instance group number, MASK if no membership defined.
“ihstanceGroup2” Additional instance group, number, MASK if no membership defined.

Ins

fance groups are assigned and _dueried by using the following instance operations:

“SET PRIMARY INSTANCE!GROUP (DTR0)”, “QUERY PRIMARY INSTANCE GROUP?”;
“SET INSTANCE GROUR*1 (DTR0)”, “QUERY INSTANCE GROUP 17
“SET INSTANCE GROUP 2 (DTR0)”, “QUERY INSTANCE GROUP 2".

The¢ primary group is“special in the sense that only this number shall be used when reporfing

eveg
cor

9.6
9.6

nts (if instance group event reporting is used). Additional groups are a means
figuring multiple instances at once.

Commands excluding event messages 4

of

L1 General

A control device shall check the device addressing scheme to see if it is addressed by a
command. The control device shall accept the command, unless any of the following
conditions hold:

the command is sent using short addressing, and the given short address is not equal to

“shortAddress’”;

the command is sent using device group addressing, and the given device group does not

match any of the groups identified by “deviceGroups”;

the command is sent using broadcast unaddressed addressing and “shortAddress” is
MASK;

the command is sent using reserved addressing;

not


This is a clarification as event messages are described in Subclause 9.7.
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the command is not defined;

the command is sent using feature addressing, and the given feature is not implemented.

NOTE For instance and feature commands, additional conditions for command acceptance hold. These are given

in9

9.6

.6.3 and 9.6.4.

.2 Device commands

The instance byte shall be OxFE for device commands. If the instance byte is not equal to
OxFE, the control device shall not accept these commands.

NO7
ove

9.6(

Fol
add
ins
hol

9.6

Fol
add

[E This addressing mechanism allows the opcode values for device commands and instance command
lap.

3 Instance commands

instance commands that are accepted by an input device (refer to 9.5),)the insta
ressing scheme determines the intended (set of) receiving instances within‘that device.
ance shall accept the instance command, unless any of the following, additional conditi
1

not equal to “instanceNumber”;

the command is sent using instance group addressing, and-the given instance group d

“instanceGroup2” (see Table 6);

the command is sent using instance type addressing and the given instance type is
equal to “instanceType”,;

the command is sent using reserved addressing.
L4 Feature commands

feature commands that are accepted by a device or instance (refer to 9.5), the feat
ressing scheme determines the iintended (set of) receiving features within that device (

Table 2).

A feature on device levet shall accept the feature command unless any of the follow

add

itional conditions hold:

the command is(sent using feature addressing other than feature addressing on the deV
level;

the command is sent with instance byte reserved addressing.

A fleature>on instance level shall accept the feature command unless any of the follow

add

itional *conditions hold:

hce
An
bns

the command is sent using instance number addressing and the_given instance numbey is

pes

not match any of the groups identified by “instaneeéGroup0”, ‘“instanceGroupl” and

not

ure
bee

ing

ice

ing
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instance number is not equal to “instanceNumber”,;

en

the command is sent using feature on instance group level addressing and the given
instance group does not match any of the groups identified by “instanceGroup0”,

“instanceGroup1” and “instanceGroup2”;

the command is sent using feature on instance type level addressing and the given

instance type is not equal to “instanceType”;

the command is sent using feature on device level addressing;
the command is sent with instance addressing;

the command is sent with device addressing;

the command is sent with instance byte reserved addressing.
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A feature broadcast command shall be used to address a given feature both on device level
and instance level. A feature broadcast shall be accepted unless any of the follow
additional conditions hold:

the command is sent using feature addressing other than feature broadcast;

the command is sent with instance byte reserved addressing.

ing

If the feature command is accepted, the opcode byte determines which feature is addressed.

9.7 Event messages

9.71 Response to event messages

An|application controller-er-input-device is free to act upon reception of any event messagsg
to ignore the message.

NOTE n n V n
application controller does not send any forward frames, but can still update its |nterna| state based on messg
recgived.

9.7|2 Device power cycle event

or

led
ges

Sinjce the power cycle event (see 9.13.2) is a device event, it.dees not adhere to the default
evgnt frame format. Bits 12 through 0 shall carry device address information as indicated in
Table 7.
Table 7 — Device address information in power cycle event
Bits
12 11’10‘09‘08‘07 06 05‘04‘03‘02’01‘00
1|= device group valid Lowest device group 1 = short address valid Short address
Bit[12 shall be set if and only ifcthe transmitting control device is member of at least ¢ne
deyice group. Bits [11:7] shall.indicate the lowest device group number of membership in fhat
cade. If bit 12 is not set, bits'[d1:7] shall be clear.
Bit|6 shall be set if and only if the transmitting control device has a “shortdddress” different
from MASK. Bits [5;0] shall indicate the device short address in that case. If bit 6 is not set,
bitg [5:0] shall be clear.
9.71.3 Input-notification event
Anlinstance of an input device shall, when transmitting an event message, use the selected
evgny’source addressing scheme as defined in Table 8.
Table 8 — Event addressing schemes
“eventScheme” Description
0 (default) Instance addressing, using instance type and number.

1 Device addressing, using short address and instance type.

2 Device/ and instance addressing, using short address and instance number.

3 Device group addressing, using device group and instance type.

4 Instance group addressing, using instance group and type.
An application controller can set and query the “eventScheme” by means of

“SET EVENT SCHEME (DTR0)” and “QUERY EVENT SCHEME” respectively.
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NOTE 1 An instance can only implement an event scheme while certain conditions have been satisfied by the
application controller as well. Instance addressing is the only addressing scheme that will work under all
circumstances.

In the following situations, the instance shall immediately revert “eventScheme” to the default
instance addressing scheme shown in Table 8:

o “eventScheme” has been set to 1 or 2 whereas the containing-deviee logical unit has no
short address;

o “eventScheme” has been set to 3 whereas the containing—device logical unit is not a
member of a device group;

o |“eventScheme” has been set to 4 whereas the instance has no primary instance-group
membership (see 9.5.5).

NOTE 2 The above situations can occur because of a new “SET EVENT SCHEME (DTR0)” command anf/or
becpuse of a change of conditions.

(0]
L
T
(0]
D
(]
fang
P
(0]
®
D
~

NOTE 3 This implies that the command “SET EVENT SCHEME (DTR0)” san “fail’, rather than-that-it-expredses
sett|ng a preference that-may-be is granted-seeneror sometime later.-Fhe‘application-controlerisrecommendefd-to
To pvoid this failure, application controllers can set the desired €vent scheme—enly after completing thiose
configuration aspects that influence event scheme operation.

Fufthermore, and given a viable addressing schemethe instance shall

o |only refer to “instanceNumber” as the instance number;
e |only refer to “instanceType” as the instan¢e type;

e |only refer to “instanceGroup0” as thesinstance group;

e |only refer to “shortdAddress” as\the—containing—device short address of the containjing
logical unit;

e |only refer to the lowest device group number-ef-membership-of the-containing-device that

the containing logical unitis a member of.
9.714 Event message filter

Theé event message,filter can be used to enable and disable specific events. While the event
filtgr of a specific -event is disabled, this specific event shall not be generated. To enablg or
dispble all events see 9.10.3.

An application controller can set the “eventFilter” by means of
SE[.EVENT FILTER (DTR2:DTRI1:DTR0) and can query the variable by means| of
QUERY EVENT FLTER 0-7 QUERY EVENT FILTER 8-15 and QUERY EVENT FILTER 16/23
respectively.

The relevant parts of the IEC 62386-3xx series shall define the meaning of the bits in
“eventFilter”, and can reduce the width of the variable “eventFilter” if needed. If the width is
reduced to 2 bytes, DTR2 shall be ignored for SET EVENT FILTER (DTR2:DTRI1:DTR0) and
QUERY EVENT FILTER 16-23 shall answer NO. Similarly, if the width is reduced to 1 byte,
DTR1 shall additionally be ignored for SET EVENT FILTER (DTR2:DTRI1:DTR0) and
QUERY EVENT FILTER 8-15 shall also answer NO.



Deleted since this is redundant information.
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9.8 Input signal-and-input, measured value and “inputValue” |6
9.8.1 General

An instance shall process its input signal into—anr—irput a measured value and expose this
value to the system, as described in 9.8.2 to 9.8 .4.

9.8.2 Input resolution

The processing shall be done with a precision which is indicated by “resolution” The actual

¢ g , - e The measured value shall be contaired in fhe
N-Qyte variable “inputValue”, where N is the minimum number of bytes needed~to,contain at
leapt “resolution” bits.

NOTE N is computed as (“resolution”/8) rounded up to the nearest integer. With “resolution™ in the range [1,25],
“infutValue” can span up to 32 bytes.

$ 3 , - The measured value
shcll be most S|gn|f|cant bit (msb)- al|gned in ‘inputValue’ Unused bits in “inputValue” shall
contain a repeating pattern of the most significant bit(s) of, the-—result—of theconvergion
mepsured value.

Talble 9 provides an example, which shows a-signrallevelmeasured value ofjust-belew almlost
50 [% latched into a 1-byte “inputValue” after being processed with a “resolution” of 3, 4 and 5
bitg respectively.

Table 9 —Signal-level {~50%) versus resolution-and-input-value

Measured value (= 50 %).Nersus resolution and “inputValue”

Bits
Resolution Signal-level 7/6(5|4 |3 |2|1/0 Input-value
Measured\yalue “inputValue”
3-bits 3.60[0, 7] o(1(1({0|1 1|01 109
4-bits 7 of [0, 15] of(1(1(110[1]1]|1 119
5-bits 15 of [0, 31] of(1(1(1 10|11 123
NOTE /Fhe-grey shaded bits are (part of) the (first) repetition of the significant bits.

This method)allows an application controller to interpret the input value correctly as an 8pbit
vallie, regardless of the actual instance resolution or sensor precision. The minimum value of
all pytes”in "inputValue" is always 0, the maximum value OxFF, for all resolutions. The relafive

sighat™ I is (albeit wi iahl ; I lative input

value.

9.8.3 Getting the input value

An instance shall support a latching mechanism that allows an application controller to obtain
a consistent multi-byte input value. An example of such latching scenario is given in Table 10.

Application controllers—must can start reading a multi-byte value by sending the command
"QUERY INPUT VALUE". This command shall trigger a latch that contains a copy of
"inputValue" such that the remaining bytes can be read using a sequence of
"QUERY INPUT VALUE LATCH" queries. After having returned the last byte of the latch, the
instance shall not answer further "QUERY INPUT VALUE LATCH" queries until after the next
"QUERY INPUT VALUE".


For input devices which measure a signal with a certain resolution (e.g. IEC 62386-304 light sensor), the description of event generation based on hysteresis was not clear enough, as the input value had two representations: A value with "resolution" bits, and the N-byte “inputValue” variable. Therefore the new term “measured value” is introduced representing the value based on the resolution.
Example: An input signal which is measured with 14-bit resolution will be represented as a 14-bit measured value, which is scaled into the 2-byte “inputValue” variable.

https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed

IEC 62386-103:2022 CMV © IEC 2022 - 29 -

Table 10 — Example of querying sequence to read a 4-byte input value

Input signal "inputValue" Command Answer Latched "inputValue"
"12340000" 0x12340000 unspecified
"12345678" 0x12345678" "QUERY INPUT VALUE" 0x12 0x12345678
"852" 0x00000852 "QUERY INPUT VALUE LATCH" 0x34 0x12345678
"124852" 0x00124852 "QUERY INPUT VALUE LATCH" 0x56 0x12345678
"124852" 0x00124852 "QUERY INPUT VALUE LATCH" 0x78 0x12345678

The "inputValue” that is latched is the "inputValue” at the moment "QUERY INPUF VALUE
exgcuted.

NOTE 1 This implies that if an application controller queries the "inputValue" because of an‘event message it

just

The latched value shall be updated only when the next "QUERY INPUT VALUE" is execuf]
If

llQ
inv

NOTE 2 To prevent concurrent access to the_latched data, an application controller can transmit the neces

que

NOTE 3 If an application controller can work sufficiently accurately with 16-bit input for the given instance typ

can
deli
imp

9.8

A dhange or a sequence of changes in the input signal of an instance shall result in an ey

me
the

The event*message shall be sent using "INPUT NOTIFICATION (device/instance, event)",
degcribed in 11.3.1.

received, the value obtained is not necessarily the same value that triggered the event:

the application controller uses "QUERY INPUT VALUE LATCH" without having u
JERY INPUT VALUE" as the command before this one, the dnswer-may can contain old
blid data.

ies for this scenario within a transaction, gXiting the scenario at any point.

stop after having received the mostvsignificant 16 bits of input value, and handle those bits as if they W
ered by an instance with "resolytion” equal to 16. This allows straightforward resolution-independent algori
ementation.

L4 Notification of changes

Esage as required by this document or that part of the IEC 62386-3xx series that descri
"instanceType” (see 9.5.3) of that instance.

ary

e, it
ere
thm

ent
hes

as

NOTE The manufacturer of the input device-sheuld can ensure that no event is lost by providing a queue. Parts of

the

9.9

IEC 62386-3xx series—may can impose additional restrictions, e.g. to avoid event flooding.

System failure

An application controller should detect system failure and recovery. Preferably, it should act
upon any bus power failure with a duration longer than 40 ms, thus anticipating a power cycle
of bus powered devices.

NOTE Bus powered devices-may-shutdown-at can shut down due to a power outage of more than 40 ms.

Next, when the system failure is resolved, the application controller should ensure that the
system resumes normal operation.



https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed

-30 - IEC 62386-103:2022 CMV © IEC 2022

9.10 Operating a control device
9.10.1 Enable/disable the application controller

If present, the application controller is either active or not-active, as shall be reflected by
"applicationActive”". While deactivated, the application controller shall not send any forward
frames, except possibly a power cycle notification (see 9.13.2).

"applicationActive” shall have no influence on the response to incoming forward transmissions,
including the transmission of backward frames following queries.

NOTE This allows the application controller to monitor the bus, but the application controller cannot useforward
frames to react.

"applicationActive” shall be stored in the NVM of the application controller. The default vdlue
shall be TRUE in case there is an application controller present, which can belchanged| by
angther application controller using the commands ENABLE APPLICATION|CONTROLLER
and DISABLE APPLICATION CONTROLLER. ‘“applicationActive" can & * queried usging
"QUERY APPLICATION CONTROLLER ENABLED".

9.10.2 Application controller always active

If gn application controller is present it-may can be always active. This shall be reflected| by
"applicationControllerAlwaysActive" being TRUE.

When  "applicationControllerAlwaysActive" is TRUE,™ "applicationControllerPresent" and
"applicationActive" shall always be TRUE.

"applicationControllerAlwaysActive" can be observed through "QUERY DEVICE CAPABILITIES"
and "QUERY APPLICATION CONTROLLER,ACWAYS ACTIVE".

9.10.3 Enable/disable event messages

Evént messages are either enabled or disabled, as shall be reflected by "instanceActive”.
Whlile deactivated, the instance *shall not send any forward frames. That is, the instance will
noff produce any event messages.

"inftanceActive" shall have no influence on the response to incoming forward transmissions,
including the transmission of backward frames following queries.

"injtanceActive” shall be stored in the persistent memory of the input device. The default value
shgll be TRUE; which can be changed by an application controller using the commands
"ENAABLE INSTANCE" and "DISABLE INSTANCE". "instanceActive" can be queried usjing
"QUERY<{NSTANCE ENABLED".

To llimit the event messages when enabled. filtering is also available, see 9.7.4

NOTE Queries are the only way to get information from an instance when event messages are disabled.
9.10.4 Quiescent mode

In quiescent mode, the control device shall not produce any forward frames except as a
possible result of execution of SEND TESTFRAME [7. No commands (see also 9.10.1), and
no event messages (see also 9.10.3) shall be transmitted, regardless of "applicationActive” or
any "instanceActive”. Event messages shall not be queued and shall not be set as pending.
This means that such events are discarded.

Quiescent mode is a temporary mode which is started or restarted with the command
"START QUIESCENT MODE". It-ends shall end automatically 15 min £ 1,5 min after the last


This is a clarification of behaviour during quiescent mode.
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"START QUIESCENT MODE" command was executed. Additionally, the command
"STOP QUIESCENT MODE" shall terminate quiescent mode immediately.

In quiescent mode, a control device shall still respond to commands.
"QUERY QUIESCENT MODE" can be used to determine whether or not a control device is in
quiescent mode.

At power on of the control device, quiescent mode shall be DISABLED.

NOTE 1 Quiescent mode can be used by the application controller during initialisation (see 9.15) to ensure that
random address comparisons are not frustrated by forward frames from other devices on the bus.

NOTE 2 Quiescent mode works independently from "applicationActive” and "instanceActive”. This implies fhat
end|ng quiescent mode does not necessarily enable forward frame transmissions.

9.10.5 Modes of operation
9.10.5.1 General

Different operating modes can be selected at device level by..means of command
"SET OPERATING MODE (DTR0)". The currently selected "operatingdode” can be queried| by
mepns of "QUERY OPERATING MODE".

Opegrating modes 0x00 to Ox7F are defined in this document-“At least operating mode 0x00
shall be available. Operating modes 0x80 to OxFF are myanufacturer specific. The qurry
"QUERY MANUFACTURER SPECIFIC MODE" can be used to determine whether the confrol
device is in an IEC 62386 standard operating mode,orin a manufacturer-specific mode.

9.10.5.2 Operating mode 0x00: standard mode

If 8 device is in "operatingMode" 0x00, its behaviour shall be as is required by this document,
unffl it is set in an operating mode different:from 0x00.

9.10.5.3 Operating mode 0x01 to\0Ox7F: reserved

Opkgrating modes 0x01 to Ox7F @re reserved and shall not be used.

9.10.5.4 Operating mode’0x80 to O0xFF: manufacturer-specific modes

Mahufacturer-specifie:modes should only be used if the features required by the applicafion
arel not covered by;-the IEC 62386 series. If a control device is in a manufacturer-spedific
opgrating modes\ the behaviour of the control device may be manufacturer specific as well,
with the following exceptions:

—

o |with rpgqrd to bus access the control device shall adhere to IEC 62386-101:2022

o the control device shall adhere to this document at least as far as the following commands
are concerned:

"SET OPERATING MODE (DTR0)", and "QUERY OPERATING MODE" and
"QUERY MANUFACTURER SPECIFIC MODE".

— All special commands (see 11.10) except
WRITE MEMORY LOCATION (DTRI, DTRO, data), WRITE MEMORY LOCATION —
NO REPLY (DTRI, DTRO0, data) and DIRECT WRITE MEMORY (DTR1, offset, data).

For the above commands,—the—various—addressing—methods—shalapply,—see—72-1+2 the

requirements of 7.2.1 shall apply.
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It is recommended that even in manufacturer-specific modes, the commands as specified in
all implemented parts of the IEC 62386 series still be obeyed.

9.11 Memory banks |8

9.11.1 General
Memory banks are freely accessible memory spaces-defined-for-e-g-—identification containing

information or configuration settings of the control device-in—a—system. Not all consecutive
memory banks need to be |mplemented Also within a memory bank not all consecutlve

control device itself. For all other parts, write access using memory access commands can

enabled by the manufacturer.-\Write-access-to-a-memory-bank-location-can-be-logked.—mem
bapks—ean-be-implemented-using RAMROM-or NVM-: Except for location 0x02v all writable

locptions of a memory bank are lockable unless specified in the corresponding memory bank
tabje. Locations within the memory banks shall be implemented using~the memory types
shqwn in Table 11.

Table 11 — Memory types |9

Mefmory type |Accessibility|Volatility? May be changed Description
via the bus? autonomously by the
control device during
run time
ROM RO NV No For all fixed values that will not change during

run time of the control device.

NOTE ROM is read-only by its nature, but|can
be changed during production programming.

RAM-RO RO \Y Yes For values that will not be retained through a
power-cycle. Cannot be changed over the
interface.

RAM-RW RW V Yes For values that will not be retained through a
power-cycle. Can be changed over the interface

NVM-RO RO NV Yes For values that will be retained through a
power-cycle. Cannot be changed over the
interface.

NVM-RW RW NV Yes For values that will be retained through a
power-cycle. Can be changed over the
interface.

@1 RO: Read-oniyy'RW: Read-write.

o

V: volatité\(not retained through a power-cycle). NV: non-volatile (retained through a power-cycle).

Th¢ addressable memory space is limited to a maximum_ of-almest 64 kBytes —organized-in
maximum 256 memory banks of maximum 255 bytes each (approximately 64 kBytes). As this
document—preseribes specifies how to implement memory bank 0 and 1 (if present), and
reserves memory banks 200 to 255, this leaves room for 198 memory banks for manufacturer-
specific purposes in the range of [2,199].

9.11.2 Memory map

If a manufacturer-specific memory bank in the range of [2,199] is implemented, allocation of
its content shall comply with the memory map provided in Table 12.


All updates within Subclause 9.11 are made to be in line with IEC 62386-102 behaviour.

The RAM and NVM memory types are sub-divided into RO and RW types. This distinction is expected to be required in some future parts 3xx of IEC 62386, such as part 351.
This table clarifies the volatility and possibility for modification over the interface, for each memory type.
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Table 12 — Basic memory map of memory banks

Address Description Default value Reset value?| Memory
(factory) type
0x00 IAddress of last accessible memory location factory burn-in, no change ROM
range [0x03,0xFE]
0x01 Indicator byte? @ @ any?
0x02 Memory bank lock byte. Lockable bytes in the OxFF OxFF¢ RAM-RW
memory bank shall be read-only while the lock byte
has a value different from 0x55.
[0x03,0xFE]|Memory bank content? @ @ any?
DxFF Reserved — not implemented answer NO no change n:a.

[

The purpose, default/ values, power on/ values, reset values, and memory-access types of these bytes ghall
be defined by the manufacturer.

b | Reset value after "RESET MEMORY BANK".

o

Also used as power on value unless explicitly stated otherwise.

The byte in location 0x00 of each bank contains the address ofthe last accessible mempry
locption of the bank. The value shall be in the range [0x03,0xFE];

The¢ byte in location 0x01 is manufacturer specific. If implemented, the usage of this byte
shquld be described by the manufacturer (as well as the entire content of the memory bankj).

NOTE 1 It could be used for example to store a checksum jmcase of a memory bank with static content. Using a
chegksum on a memory bank where the content is changed.by‘the control device is not useful.

The¢ byte in location 0x02 shall be used to lock-write access. Memory location 0x02 itself shall
neyer be locked for writing. While this memory location contains any value different friom
0x35, all memory locations marked "(lockable)" of the corresponding memory bank shall|be
redd only. The control device shall, not change the value of the lock byte other than ap a
cornjsequence of a power cycle or of*a "RESET MEMORY BANK (DTR0)" command or other
command affecting the lock byte,

Logation OxFF is a reseryvedlocation in every memory bank, and is not accessible. This
locption shall not be implemented as a normal memory bank location. When addressed, the
control device shall reSpond as if this location is not implemented, and it shall not increment
"DTRO".

NOTE 2 This location is reserved in order to stop the auto increment of "DTR0".

9.11.3 Selecting a memory bank location

In ¢rderto select a memory bank location a combination of memory bank number and Iocatlion
ins|dethe memory bank is required.

The memory bank shall be selected by setting the memory bank number in "DTRI". The
location in the memory bank shall be selected by the value in "DTR0".

9.11.4 Protectable memory locations 10

Memory bank locations marked as "protectable" can have read or write protection applied or
removed using a manufacturer-specific method.

Protectable locations with read protection enabled shall reply MASK as a result of
"READ MEMORY LOCATION (DTRI, DTR0)". In this case, the implementation or provision of
the related feature is optional.



Protectable memory locations may be introduced in future IEC 62386 parts 3xx.
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Read protection can be enabled by default. If read protection is enabled, this means that the related

feature is possibly not implemented and there is no obligation for the manufacturer to provide a mechanism to
deactivate read protection.

Protectable locations with write protection enabled cannot be overwritten.

NOTE 2 This means no reply to the WRITE MEMORY LOCATION command when attempting to write to a write-

prot
9.1
9.1

ected location.
1.5 Memory bank reading
1.5.1  General

A
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If t
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If t

EAD MEMORY LOCATION (DTRI1, DTR0)". The answer shall be the value of the hyte at
ressed memory bank location.

he selected memory bank is not implemented, the command shall be discarded.—-

B e e
lnot-implemented;-or

| bl ion.
| answer shall be NO. 11

ne selected memory bank location is below location OxFF, "DTR0" shall be incremented

ong, even if the memory location is not implemented. Otherwise, "DTR0" shall not chan
Thi

s mechanism allows for easy consecutive reading. of memory bank locations.

selected memory bank location can be read using commeLnd

the

the

9.1

To
me
byt
byt

Re

br reading a number of bytes from a memory bank, the application controller should ch
error while reading.

1.5.2 Reading multi-byte values 13

ensure consistent data when reading a multi-byte value from a memory bank

e of the mrulii-byte value is read, and holds them latched until the first byte of any mi
e or singlg byte value in any memory bank of the same logical unit is read.

bding-from a multi-byte location shall reply with the stored value, and not values from

Wri

bck

value of "DTRO0" to verify it.is at the expected/ or desired location. Any mismatch indicates

a

chanism shath bé implemented that latches all bytes of the multi-byte value when the first

Iti-

the

bee

9.1

9.1
If a

the

If a

epuffer that is used to buffer values before the complete value is written to memory (

1.6.3).

1.5.3 Unimplemented locations 14
memory bank exists, and the selected memory bank location is

not implemented and MASK is not shown in the allowed range of values, or

above the last accessible memory location,

answer to "READ MEMORY LOCATION (DTR1, DTR0)" shall be NO.

memory bank exists, and the selected memory bank location is


These requirements are moved to Subclause 9.11.5.3.

This paragraph is incorporated in Subclause 9.11.5.2.

This allows for multi-byte values to be introduced in future additions or updates to IEC 62386 parts 3xx. The requirements here allow a consistent method to reliably read multi-byte values. Starting a read operation from the first byte fetches the latest value, and latches the remaining bytes, allowing them to be read without the possibility of their values changing before they can be read out.

Unimplemented locations now differ depending on whether MASK is part of the allowed range of validity or not; this is related to protectable memory locations described in Subclause 9.11.4.
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e not implemented, and

e the allowed range for the value stored in the memory bank location includes MASK,

the answer to "READ MEMORY LOCATION (DTRI, DTR0)" shall be MASK.

NOTE The use of MASK in the range of allowed values shown in a memory bank table, effectively allows the
implementation of the location to be optional.

9.11.5.4 Temporarily unavailable locations 15

valpe within 30 s.

qV

EXAMPLE After an external supply power cycle, memory bank values such as measurement %l be tempordrily
unajailable due to the settling time of digital filters, and is indicated by the use of TMASK. .?1/

NOTE If TMASK is returned repeatedly over a period of time, application controllers a@ieduce that there |s a
faulf in the control device. Q)

9.11.5.5 Latching a complete memory bank for reading 16 ({/bcb

Memory bank tables that show the lock byte value OxAA I@hes the complete bank, shall
opgrate as follows: N\
LN

If the lock byte contains a value other than 0xAA, wrl@é)the following values to the lock blyte
shgll cause the stated result:

o |OxAA: All locations in the memory bank sh{®e latched and shall not change until the Ipck
byte is written, or a power cycle occurs.

e [Other values: The memory bank IatchS@all not be affected.

If the lock byte contains the value O\QAA writing the following values to the lock byte shall
cayse the stated result:
\O

e |0xAA: All locations in the ory bank shall be re-latched (updated) and shall not champge
again until the lock byte-i§Written, or a power cycle occurs.

e [Other values: The mémory bank latch shall be removed. Memory reads shall result in the
latest values bei&éturned.

An|attempt to i@to any location other than the lock byte of a latched memory bank shall
result in the a{i& behaviour as if the memory location is not implemented.

Latchin&)sé&full memory bank shall not affect reading or writing of other memory banks.

EXA M&E The following example demonstrates two application controllers accessing a latched memory bank: If
application controller A latches a full memory bank 202, then application controller B needs to be aware that
memory bank 202 is latched. When application controller B reads from memory bank 202, application controller B
will get the latched data. Application controller B can determine this by either monitoring the bus activity related to
writing the lock byte, or by reading the lock byte before reading other locations.

9.11.6 Memory bank writing
9.11.6.1 General

Write commands are special commands and therefore not addressable. In order to select the
correct control device(s) the addressable command "ENABLE WRITE MEMORY" shall be
used. Upon execution of "ENABLE WRITE MEMORY", the addressed control device(s) shall
set "writeEnableState” to ENABLED.



Temporarily unavailable locations with value TMASK may be introduced in future additions or updates to IEC 62386 parts 3xx.

This latching mechanism of complete memory banks allows for future additions or updates to IEC 62386 parts 3xx. It allows for the read-out of a memory bank's contents over a period of time, with all content relating to the same point in time (the time when the bank was latched).
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Only while "writeEnableState” is ENABLED, and the addressed memory bank is implemented,
the control device shall execute the following commands to write to a selected memory bank
location:

e "WRITE MEMORY LOCATION (DTRI, DTRO0, data)": The control device shall confirm
writing a memory location with an answer equal to the value data.

NOTE 1 The value that can be read from the memory bank location is not necessarily data.

¢ "WRITE MEMORY LOCATION - NO REPLY (DTRI, DTRO, data)": Writing a memory
location shall not cause the control device to reply.

o ["DIRECT WRITE MEMORY (DTRI, offset, data)™: The address of the memory Tocaiion
inside the selected bank is given by the content of the instance byte. offset is copieq to
"DTRO", after which the command is treated as
"WRITE MEMORY LOCATION (DTRI, DTRO0, data)". The control device shall~ confirm
writing a memory location by replying with an answer equal to data.

A dontrol device shall set "writeEnableState” to DISABLED if any commandother than ong of
the| following commands is accepted:

e |"WRITE MEMORY LOCATION (DTRI, DTRO, data)",
"WRITE MEMORY LOCATION — NO REPLY (DTRI, DTRO, data)’,
"DIRECT WRITE MEMORY (DTRI, offset, data)";

e |"DTRO (data)", "DTR1 (data)", "DTR1:DTRO (datal, data0)’s"BDTR2 (data),
DTR2:DTR1 (data2, datal);

e |"QUERY CONTENT DTRO", "QUERY CONTENT DTR1", "QUERY CONTENT DTR2".

NOTE 2 This means that commands other than those show®/above, which are accepted and then discarded, |still
set [writeEnableState" to DISABLED.

9.11.6.2  Write failures
If the selected memory bank location is

¢ |not implemented, or

e |above the last accessible memory location, or

o |locked (see 9.11.2), or,

¢ [not writeable, or

e |[is a protectable Jocation that is currently write protected (see 9.11.4), or

e |there is an attempt to write a value outside of the permitted range,

the) answer to "WRITE MEMORY LOCATION (DTRI, DTRO, data)" and
"DIRECT WRITE MEMORY (DTRI, offset, data)" shall be NO and no memory location shall[be
written oM It this applies when writing to a multi-byte location, the reply of NO shall occur after
attefmpting to write to the least significant byte (LSB).

If the selected memory bank location is below OxFF, "DTR0" shall be incremented by one.
Otherwise, "DTR0" shall not change. This mechanism allows for easy consecutive writing to
memory bank locations.

9.11.6.3 Writing multi-byte values 17

To ensure consistent data when wrrtrng a multi-byte value into a memory bank++s

W spted a RAM buffer shaII be
used such that the buffer stores the temporary bytes belng wrltten until the LSB of the multi-
byte value is written, at which point the complete value is written to the memory bank
locations.



This mechanism for writing multi-byte values allows for future additions or changes to IEC 62386 parts 3xx.
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NOTE 1 The contents of buffers used to store temporary bytes for multi-byte writing can be lost when a write
operation is started to any other multi-byte value in the same memory bank, or during a power-cycle, or as a result
of execution of RESET MEMORY BANK (DTR0). This means that it is sufficient to include only one such RAM
buffer for writing, per memory bank.

After writing a number of bytes to a memory bank, the application controller should check the
value of "DTRO" to verify it is at the expected/ or desired location. Any mismatch indicates an

error while writing.

NOTE 2 "DTR0" is also incremented if a non-implemented memory bank location is addressed before OxFF is

reached.

9.11.7 Memory bank 0

Memory bank 0 contains information about the control device. Memory bank O shall|be

implemented in all multi-master control devices.

Memory bank 0 shall be implemented using the memory map shown in Table 13, with at Igast

thel memory locations up to address O0x7F implemented, excluding reserved.locations.

Table 13 — Memory map of memory bank 0
Address Description Default value Memary
(factory) type¢

0x00 Address of last accessible memory location factory burn<in ROM

0x0[1 Reserved — not implemented answerMNO n.a.

0x0R Number of last accessible memory bank factoty burn-in, ROM

range [0,0xFF]

0x0_3 GTIN byte 0 (MSB)? factory burn-in ROM

0x04 GTIN byte 1 factory burn-in ROM

0x05 GTIN byte 2 factory burn-in ROM

0x06 GTIN byte 3 factory burn-in ROM

0xQq7 GTIN byte 4 factory burn-in ROM

0x08 GTIN byte 5 (LSB) factory burn-in ROM

0x09 Firmware version (major) factory burn-in ROM

0x0A Firmware version (miner) factory burn-in ROM

0x0B Identification number byte 0 (MSB) factory burn-in ROM

0x0C Identification_number byte 1 factory burn-in ROM

0x0D Identification number byte 2 factory burn-in ROM

OxQE Identification number byte 3 factory burn-in ROM

OxOF Identification number byte 4 factory burn-in ROM

0x10 Identification number byte 5 factory burn-in ROM

ox1|1 Identification number byte 6 factory burn-in ROM

0x 12 Identification number byte 7 (LSB) factory burn-in ROM

0x13 Hardware version (major) factory burn-in ROM

0x14 Hardware version (minor) factory burn-in ROM

0x15 101 version number®? factory burn-in, ROM

according to implemented version number

0x16 102 version number of all integrated control  |factory burn-in, ROM
gear® according to implemented version number

0x17 103 version number of all integrated control |factory burn-in, ROM
devicesd according to implemented version number

0x18 Number of logical control device units in the |factory burn-in, ROM
bus unit range [1,64]

0x19 Number of logical control gear units in the factory burn-in, ROM
bus unit range [0,64]

Ox1A Index number of this logical control device factory burn-in, ROM
unit range [0,(location 0x18) - 1]
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a

0x1Bf Current bus unit configuration’ 18 factory burn-in9 ROM
[6x1B0x1C,0 |Reserved — not implemented answer NO n.a.
X7F]

[0x80,0xFE] |Additional control device information® ° ROM
OxFF Reserved — not implemented answer NO n.a.
Key

GTIN global trade item number

LSB least significant byte

MS:'J IIIUDt D;Ull;f;ballt IUth

It is recommended that the product GTIN is not re-used within the expected lifetime of the product after
installation.

Format of the version number is defined in IEC 62386-101:2044-and{EC-62386-101:2014/AMD1:20+82022,
4.2.

Format of the version number is defined in IEC 62386-102:2014-and {EC-62386-102:2014/AMD1:20182022,
4.2. If not implemented, this is indicated by OxFF.

Format of the version number is defined in 4.2.

Purpose and (default) value of these bytes shall be defined by the manufacturer.

See 9.20. If this location is not implemented, the answer shall be NO.

[The current bus unit configuration can be changed by a manufacturer-specificimethod.
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Th% bytes in locations 0x03t0-0x08 ("GTIN 0" to "GTIN 5") shall contain the global trade it

ne values in memory bank locations 0x03 up to,and including 0x19. All control de\
cal units shall have the same values in location OxX4B.

hbers (e.g. GTIN, identification number;—et€):“To avoid problems when reading, and get{

the same as well. The application;-controller can use either the commands specified

vided both are implemented.

ber (GTIN)—e-g—the-EAN; in binary (see [1]"). The bytes shall be stored most signific]
and filled with leading zeroes.

he bus units

The

byt
red

bytesyin” locations 0x0B to 0x12 ("identification number byte 0" to "identification num
7")_shall contain 64 bits of an identification number of the bus unit;—prefereably. |
mmended that th|s identification number is the serlal number The |dent|f|cat|on num

here is more than one logical unit built into one buscunit, all logical units shall have fthe

ice

bus unit—might can contain both control gear and control devices. They share varipus

ing

erent answers depending on the addressing scheme used, the memory bank layout is the
ne for control gear and for control devices up to and including location 0x19. The data shall

in

62386-102:— or the-103 commahnds specified in this document to identify the basic data,

em
ant

bytes in locations 0x09 and 0x0A ("firmware version") shall contain the firmware version

bits shall be filled with 0.

The combination of the identification number and the GTIN number shall be unique.

The byte in location 0x13 and 0x14 ("hardware version") shall contain the hardware version of

the

1

bus unit.

Numbers in square brackets refer to the Bibliography.


"Current bus unit configuration" is a new and optional feature, described in Subclause 9.20.
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The byte in location 0x15 shall contain the implemented IEC 62386-101 version number of the
bus unit.

The byte in location 0x16 shall contain the implemented IEC 62386-102 version number of the
bus unit. If no control gear is implemented, the version number shall be OxFF.

The byte in location 0x17 shall contaln the |mplemented IEC 62386-103 version number of the
bus unit.

The_byte in location 0x18 shall contain the number of logical control device units integrated
intg the bus unit. The number of logical units shall be in the range of 1 to 64.

The byte in location 0x19 shall contain the number of logical control gear units integrated into
the| bus unit. The number of logical units shall be in the range of 0 to 64.

The¢ byte in location Ox1A shall represent the unique index number of the”logical control
deyice unit that implements that memory bank. The valid range of this,indéx number is ( to
the| total number of logical control device units in the bus unit minus one-
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EXAMPLE A product can contain three control device logical udits with three different short addresses. Each of
thede logical units has the same GTIN and identification numbelr,‘each reports the number of logical control deyice
unitp with the value 3 and the index of the three control devige Yogical units is reported as 0, 1 or 2 respectiVely.
Regding location O0x1A using broadcast yields a backward frame according to IEC62386-101:2022, 9]6.2
(coryupted backward frame).

The¢ byte in location 0x1B, if present, shallNcontain the current bus unit configuration, which
shgll indicate the currently selected implententation of application controllers and logical uniits.
Se¢ 9.20.

9.11.8 Memory bank 1 (optionat)

Memory bank 1 is reserved.for use by an original equipment manufacturer (OEM), (e.g. a
lunjinaire manufacturer), to store additional information, which has no impact on fhe

funictionality of the _control device.—Fhe—control—device—manufacturer—may—implement

Implementation of mémory bank 1 is optional.

If implemented;A\memory bank 1 shall at least implement the memory locations up to and
including addfess 0x10. The fixed usage for location 0x00 to 0x02 and the recommended
memory map’usage for locations 0x03 to 0x10 is shown in Table 14.

Table 14 — Memory map of memory bank 1

Address Description Default value |Reset value®Memory type
(factory)
0x00 |Address of last accessible memory location factory burn- | no change ROM
in,
range
[0x10,0xFE]

0x01 [Indicator byte? @ 2 any?@
0x02 |Memory bank 1 lock byte. Lockable bytes in the memory bank OxFF OxFF¢ RAM-RW

shall be read-only while the lock byte has a value different

from 0x55.
0x03 |OEM GTIN byte 0 (MSB) OxFF no change NVM-RW

(lockable)
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Address Description Default value |Reset value®[Memory type
(factory)
0x04 |OEM GTIN byte 1 OxFF no change NVM-RW
(lockable)
0x05 |OEM GTIN byte 2 OxFF no change NVM-RW
(lockable)
0x06 |OEM GTIN byte 3 OxFF no change NVM-RW
(lockable)
0x07 |OEM GTIN byte 4 OxFF no change NVM-RW
(lockable)
0x08 |OEM GTIN byte 5 (LSB) OxFF no change NVM-R
(leckablg)
0x09 |OEM identification number byte 0 (MSB) OxFF no change NVM-R
(lockablg)
040A [OEM identification number byte 1 OxFF no change NVM-R
(lockablg)
040B |OEM identification number byte 2 OxFF no-change NVM-R
(lockablg)
040C |OEM identification number byte 3 OxFF no change NVM-R
(lockablg)
040D |OEM identification number byte 4 OxFF no change NVM-R
(lockablg)
040E |[OEM identification number byte 5 OxFF no change NVM-R
(lockablg)
0X0F |OEM identification number byte 6 OxFF no change NVM-R
(lockablg)
0x10 |OEM identification number byte 7 (LSB) OxFF no change NVM-R
(lockablg)
> (x11 |Additional control device information? a @ a
0%FF [Reserved — not implemented answer NO no change n.a.

GTIN global trade item number

LB least significant byte

M$B  most significant byte

OFEM original equipment Manufacturer

a8 | The purpose, default! value, power on/ value, reset value and memory-access type of these bytes shall pe
defined by the manufacturer.

b | Reset value-after "RESET MEMORY BANK".

¢ | Also used as power on value.

The—bytes oRrs—0x03—+te—0 a GHN-O" {10 G 59)}s d

identify the product containing the control device. If the bytes are used for the GTIN, the bytes
shall be stored most significant bit first and filled with leading zeroes. These bytes should be
programmed by the OEM.

The bytes in locations 0x09 to 0x10 ("OEM identification number byte 0" to "OEM
identification number byte 7") should contain 64 bits of an identification number of the OEM
product. If the bytes are used for the identification number, it shall be stored with the least
significant byte in "identification number byte 7" and unused bits shall be filled with 0. These
bytes should be programmed by the OEM.

The combination of OEM GTIN and OEM identification number should be unique.
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9.11.9 Manufacturer-specific memory banks

The manufacturer may use additional memory banks in the range of 2 to 199 to store
additional information. The memory map of additional banks shall comply with Table 12.

9.11.10 Reserved memory banks

Memory banks 200 to 255 are reserved for future use-and-shall-not-be-implemented, or are
described in the IEC 62386-3xx series. Implementation or use other than described in the
IEC 62386-3xx series is not permitted.

9.12 Reset
9.12.1 Reset operation

A g¢ontrol device shall implement a reset operation to set all device variableS\and instance
varjables (see Table 19 and Table 20) to their reset values.

NOTE For some variables this operation could have no effect at all.

progress, the control device-may-oermay+not can respond to-apry-commands or not. However,
untjl the reset operation is complete, none of the affected variables needs to have a defiped
valle.

Tth reset operation shall take at most 300 ms to complete. While~the reset operation ig in

An|application controller can trigger the reset operation’using the "RESET" instruction and
shquld wait at least 350 ms to ensure all control devices have finished the reset operation.

9.12.2 Reset memory bank operation

A dontrol device shall implement a reset eperation to set the content of all unlocked memjory
banks to their reset values (see 9.11), followed by locking the memory banks.

NOTE For some memory bank locations thisioperation-may could have no effect at all.

ThI reset memory bank operation shall take at most 10 s to complete. While this reset
operation is in progress, the:¢control device-may-or-may-neot can respond to-any commandg or
nofl. However, until this reset memory bank operation is complete, none of the affected
memory locations haveya defined value.

An|application coftroller can trigger the reset operation for a specific memory bank, or fon all
imglemented memory banks, using the "RESET MEMORY BANK (DTR0)" instruction and it
shquld then wait for at least 10,1 s to ensure all control devices have-finished enough time to
finigh the reset memory bank operation.

9.13.“Power on behaviour

9.13.1 Power on

After an external power cycle (see |IEC 62386-101:2044—and—IEC62386-
104:201H4/AMB1:20482022, 4.11.1 and 4.11.5), the device shall maintain its most recent
configuration of NVM variables saved—as——a—result—of —the —execution—of
“SAVE-PERSISTENTVVARIABLES”; according to 9.18 19, with the following exceptions:

e all variables mentioned in Table 19 and Table 20 shall be set to the value indicated in the
power on value column. The variables that are marked with 'no change' in the power on
value column shall not be considered. The variables defined in implemented parts of the
IEC 62386-2xx3xx series shall be included;

¢ the memory bank write enable state shall be disabled for all memory banks and the lock
byte shall be set to OxFF;


The command SAVE PERSISTENT VARIABLES is removed. Subclause 9.18 gives the updated conditions for saving of the NVM variables.
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quiescent mode shall be cancelled (see 9.10.4);
all running timers shall be stopped and cancelled (reset);

"powerCycleSeen"” shall be set to TRUE.

"powerCycleSeen” can be observed through "QUERY DEVICE STATUS".

In

order to observe a subsequent power cycle, the application controller should clear

"powerCycleSeen”, using the command "RESET POWER CYCLE SEEN.

5

2

A
9

<
D
-

&0
&
®

NOTE In a system with multiple application controllers that make use of power cycle informatieq of other control

dev
9.1
Aft

ces in the system, application controllers can take consideration when clearing "powerCyclgSeen”.
3.2 Power cycle notification

pr completing its-external power-eyele; on behaviour according t0:9.13.1, a bus unit shall

generate one power cycle event message per device if the.'”powerCycleNotification’| is

EN

An
IIDI

control devices. "powerCycleNotification” shall be DISABLED by default.

NOT

ABLED for at least one of its logical units.

application controller can use "ENABLE POWER CYCLE NOTIFICATION" and
SABLE POWER CYCLE NOTIFICATION" to enable/djsable power cycle events for spegific

E 1 The power cycle notification is not inhibited by "gpplicationActive” nor by any "instanceActive".

The¢ event shall be generated using the "POWER NOTIFICATION (device)" message |as
degcribed in 11.2. The event message shallbe sent once using priority 2 and with a uniformly

dis

procedure.

NOT

9.1
9.1

Th
mu
ha

ributed delay between-1s,—3s—and-5s"1,3 s and 5,0 s after completion of the powerton

[E 2 Applying a random delay helps, to' avoid collisions of power cycle notifications.
|4 Priority use

4.1 General

purpose of forward frame priorities is to facilitate appropriate system behaviour within a
ti-master system. Priorities ensure that transmissions for time critical system reaction will
e precedence over transmissions for non-time critical system operation.

4 b £ AL ) b n n .
TaioaGtioth, O 1O tHooT tHat otalrt o ttattoactrotts

The first forward frame in a transaction (see IEC62386-101:2022, 9.3) shall be sent with
priority 2 to 5. All other forward frames in a transaction shall be sent with priority 1. 20

Forward frames that are not part of a transaction shall be sent with priority 2 to 5.

Priority 2 should be used to execute user instigated actions for switching or dimming the

lights. This implies appropriate event messages and—arc—power—commands level
instructions. Priority 2-might can also be used during commissioning (e.g. addressing).

NOTE EXAMPLE 1 Switching or dimming actions triggered via push-button or presence detector.

Priority 3 should be used for configuration of a bus unit and for those event messages that
are not covered by Priorities 2 and 4.

NOTE EXAMPLE 2 Writing to memory banks or feedback events.


This clarifies the required use of the priorities, but does not change the requirements from previous edition 1.0.
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Priority 4 should be used to execute automatic actions for switching or dimming the lights.
This means sending appropriate event messages and—arc—power—commands level

instructions.

NOTE EXAMPLE 3 Switching or dimming actions triggered by a light sensor.

9.1

Priority 5 should be used for periodic query commands.

4.2 Priority of input notifications

An instance shall use a default "eventPriority” equal to Priority 4 when transmitting an event

me
ins
IEQ

In
IISE
cur

9.1
9.1

NSh
be
"SH

9.15.2 Random address allocation

A ¢
op4
apf
ass

ssage to produce an "INPUT NOTIFICATION (device/instance, event)'. Faor particl

lar

ance types, this default priority is subject to change by the relevant parts of
62386-3xx series.

a system, the default "eventPriority” can be overruled by the application caontroller us
T EVENT PRIORITY (DTR0)". "QUERY EVENT PRIORITY" can be used-to)observe
rently active "eventPriority”.

5 Assigning short addresses
5.1 General

brtAddress” shall be derived from data or "DTR0"” depending on the command used. It s
set on——receipt execution of "PROGRAM/SHORT ADDRESS (data)"
T SHORT ADDRESS (DTR0)" as follows:

if data or "DTR0" = MASK: MASK (effectively deleting the short address);
if data or "DTR0" < 0x40: data or "DTRO";

in all other cases: no change.

ontrol device shall implement annitialisation state, only in which, apart from the of
rations identified in this document, a set of commands are enabled that allow

ign short addresses to these devices.

IIIN
llIN
"TE

The control device shall have three possible values for "initialisationState":

the

ing
the

nall
or

her
an

lication controller to detect and uniquely identify control devices available on the bus and

TIALISE (device)~It—ends shall end automatically 15 min = 1,5 min after the
TIALISE (devige)*command was executed. Additionally, a power cycle or the comm
RMINATE" shalf'cause the control device to leave the initialisation state immediately.

Thti initialisation state'.is a temporary state which is entered with the commInd
[

DJSABLED, not in initialisation state;

ast
nd

ENARLEND o ot o]
= TG

H o tota:
raITSatuUTT STAate;y

WITHDRAWN, in initialisation state, yet identified and withdrawn.

The following (special) commands are initialisation commands:

"RANDOMISE", "COMPARE" and "WITHDRAW";
"SEARCHADDRH (data)", "SEARCHADDRM (data)" and "SEARCHADDRL (data)";

"PROGRAM SHORT ADDRESS (data)", "VERIFY SHORT ADDRESS (data)" and

"QUERY SHORT ADDRESS";
"IDENTIFY DEVICE".

NOTE "IDENTIFY DEVICE" is by itself not an initialisation command, but typically used during initialisation.
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9.15.3 Identification of a device

No variables shall be affected by the identification procedure. Normal processing shall
continue, i.e. events can be generated on a change of the input value; this shall not stop
identification. Where appropriate, variables can be temporarily ignored, so that after the
identification has ended, there are no side effects.

Identification shall be stopped upon execution of any instruction other than
INITIALISE (device) or "IDENTIFY DEVICE".

|deptiffcation cam be started by sending the instruction TDENTIF Y DEVICE "~ This shalft Start
or festart a 10 s £ 1 s timer. While the timer is running, a procedure enabling an obsetvef to
identify the selected control device shall run. If the timer expires, identification shall stop.

NOTE The actual procedure is manufacturer specific.

Wheen identification is stopped by an application controller, the correspondihg” timer shall| be
carjcelled immediately.

9.16 Exception handling

Coptrol devices and instances shall expose whether an error hasioccurred by setting (in case
of ¢rror) and resetting (in case of no error) the following flags.

e |An application controller shall change "applicationEontrollerError”. This status can|be
queried through "QUERY DEVICE STATUS" (see<9.17.2). Detailed error information say
can be—available obtained from "QUERY)APPLICATION CONTROLLER ERRQR"
(see 11.6.4).

¢ |A control device that is not an application‘Centroller shall have "applicationControllerErior”
set to FALSE.

e |An input device shall change "inputDeviceError" to indicate an error in any of the input
thro:kgh

device instances of the logieal unit. This status can be queried
"QUERY DEVICE STATUS" (see\9.17.2). Detailed error information-may can be
obtained from "QUERY INPUT.DEVICE ERROR" (see 11.6.5).

e |A control device that is not an input device shall have "inputDeviceError” set to FALSE.

e |An instance shall change ‘'instanceError”". This status can be queried throygh
"QUERY INSTANCE. STATUS" (see 9.17.3). Detailed error information—may can |be
avaiable obtained\from "QUERY INSTANCE ERROR" (see 11.9.4).

9.17 Device capabilities and status information
9.17.1 Device capabilities

Eagh control device shall expose its features as a combination of device capabilities as giyen
in Table 15:
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Table 15 — Control device capabilities

Bit Description Value See Subclause
0 "applicationControllerPresent"” is TRUE? "1" ="Yes" 9.3.3
1 "numberOfinstances” is greater than 07? "1" ="Yes" 9.5.2
2 "applicationControllerAlwaysActive" is TRUE? "1" ="Yes" 9.10.2
3to4 Reserved for IEC 62386-104 (see [2]) "0" = default value
5 At least one instance supports configuration of "instanceType” | "1" ="Yes" 9.19
OT I3 TaANCeCONIZUTarton] | 24
3-6 to 7 | unused "0" = default value
The¢ device capabilities can be queried using "QUERY DEVICE CAPABILITIES'
9.17.2 Device status
Eagh control device shall expose its status as a combination of device’properties as given in
Table 16:
Table 16 — Control device status
Bit Description Value See Subclause
0 "inputDeviceError" is TRUE? "1" ="Yes" 9.16
1 "quiescentMode" is ENABLED? "1" ="Yes" 9.10.4
2 "shortAddress" is MASK? "{" = "Yes" 9.15.1
3 "applicationActive"” is TRUE? "1" = "Yes" 9.10.1
4 "applicationControllerError” is TRUE? "1" ="Yes" 9.16
5 "powerCycleSeen” is TRUE? "1" ="Yes" 9.13
6 "resetState"” is TRUE? "1" ="Yes" 9-16-2.4 See belo
7 unused Reserved for IEC 62386-104 (see [2]) "0" = default value
The device status can.be queried using "QUERY DEVICE STATUS".
Bit|6:-Resetstate
"refetState” shall be set to TRUE if all the NVM variables mentioned in Table 19 and Table| 20
arel at their-reset value. The NVM variables that are marked with 'no change' in the regset
vallie column shall not be considered. NVM variables defined in implemented parts of the
IEG 62386-3xx series shall be included. In all other cases the bit shall be set to FALSE.
9.17.3 Instance status
Each instance shall expose its status as a combination of instance properties as given in
Table 17:
Table 17 — Instance status
Bit Description Value See subclause
0 "instanceError"” is TRUE? "1" ="Yes" 9.16
1 "instanceActive" is TRUE? "" ="Yes" 9.10.3

2to7

unused

"0" = default value



Instance configuration is new and optional functionality. See Subclause 9.19.
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The instance status can be observed using "QUERY INSTANCE STATUS".

9.18 Non-volatile memory 22
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After any change to an NVM a’?gble, the new value shall be restored after a power cy¢le,
provided a period of at IeasK@ followed the NVM variable change, before the power cyclg.

In ¢ase the above congition is not met, it is possible that the changed NVM variable will hot
be restored with th value.

NOTE The meth sed to ensure NVM variables are saved is manufacturer specific. One possible method is to
save some NV iables within 30 s of them being changed, with others being saved at the time the extefnal
power failure rs. The method chosen is likely to influence the lifetime of the non-volatile memory.

@nce types and configuration 23

ET
INSTANCE TYPE (DTRO0)".

The current instance type can be determined by using "QUERY INSTANCE TYPE", and all
available instance types can be discovered by use of "QUERY AVAILABLE INSTANCE
TYPES".

Instances may optionally support a change of "instanceConfiguration[]" with the instruction
"SET INSTANCE CONFIGURATION (DTR0O, DTR2:DTRI)".

The current instance configuration can be discovered by using "QUERY INSTANCE
CONFIGURATION (DTR0)".


Storing NVM variables is changed in a way that control devices must now automatically save NVM variables to flash (non-volatile memory), ensuring they are saved in case a power-cycle occurs within a defined time of the changed variables. The control devices may no longer rely on a command to force this save to non-volatile memory. Therefore the command SAVE PERSISTENT VARIABLES is removed.

Input devices can have physical inputs or sensors that could be supported by more than one part 3xx of IEC 62386. The actual desired function may depend on the connected signal source, or the intended application.
Example: An input device for manual control could provide functionality according to IEC 62386-301 if a push button is connected, or it could provide functionality according to IEC 62386-302 if a switch is connected.
Since it is not possible for most input devices to detect the type of signal source automatically, this new functionality in edition 2.0 now provides the possibility to change the instance types and related instance configuration of an input device.
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Any standardised values of "instanceConfiguration[]" are published in the appropriate parts of
the IEC 62386-3xx series. A manufacturer-specific range of "instanceConfiguration[]" may be
used, but use of such values shall not remove any requirements in this document.

If instance configuration is supported, the manual shall state which locations within
"instanceConfiguration[]" are supported, shall describe the use of such locations in the case
that these are in the manufacturer-specific range, and shall state their memory type (readable
and/or writeable).

EXAMPLE 1 Changing the instance type: An instance with volt-free inputs can support a change of instance type

b " 4 dor oo N — 2 L I bl ral. :
etyeen tYPT T (PUSIT-OULOIT) aita (ypPe £ (aPSOIute] SWItCIT-Tput GevIcT ).

EXAMPLE 2 Changing the instance configuration: An occupancy sensor instance with multiple\‘sefsor
technologies such as PIR, microwave/doppler and ultra-sonic can allow configuration of which sensor tecfinologies
are currently active.

9.20 Current bus unit configuration 24

If gresent, the value of current bus unit configuration from memory bank(§-shall indicate fthe
currently active implementation of:

e |the value of "applicationControllerPresent".

Fol the given value of current bus unit configuration, the implementation shall be as shown in
Talble 18.

Table 18 — Current bus unif’configuration

Current bus unit “applicationControllerPresent" Description
configuration
0 to 1912 Reserved
192 to 255 Manufacturer-specific

@ | Values reserved for future updates to this,decument.

A manufacturer-specific methdé- is permitted for selection of the current configuration. After
chgnging, the bus unit can+€quire a certain time, power-cycle or other requirement before fthe
new configuration becomes-active.

After changing the(cpnfiguration, the value of "Current bus unit configuration" in memory
bank 0 shall indicate the active configuration, and the bus unit operation shall be updajted
acgording to the\hew configuration.

10| Declaration of variables

h

tha faoarlt valiiane tha oot ol ae  th ran. aof
e ot varagc o, thic—TeoCtT—varato,—t T T

nstance independent variables.

Table4S ype of

ahaolc da
memory of the defined i
Table 20 shows the default values, the reset values, the range of validity and the type of
memory of the defined variables of each of the instances.

The variables that are declared in this Clause 10 shall not be made available for writing
through a memory bank.



This is a new and optional feature, introduced in line with IEC 62386-102 edition 3.0.
Some control devices can be programmed in the factory to operate in different bus unit configurations, whereas the GTIN remains the same. This edition 2.0 now provides a new byte in memory bank 0 to read out the current configuration. Currently there are no configurations standardized for control devices, but the values shown as "reserved" in Table 18 allow for future standardized configurations.
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Table 19 — Declaration of device variables

Variable Default value | Reset value Power on Range of validity| Memory
(factory) value type
"shortAddress" MASK no change no change [0,63], MASK NVM
(no address)
"deviceGroups" 0x0000 0000 | 0x0000 0000 no change [0,0xFFFF FFFF] NVM
"searchAddress" @ OxFF FF FF | OxFF FF FF [0,0xFF FF FF] RAM
"randomAddress" OxFF FF FF | OxFF FF FF no change [0,0xFF FF FF] NVM
"DTRO" no change 0x00 [0,0xFF] RAM
"DTRI" @ no change 0x00 [0,0xFF] RAM
"DTR2" @ no change 0x00 [0,0xFF] RAM
"numberOfinstances" factory burn-in| no change no change [0,32] ROM
"operatingMode" factory burn-in| no change no change 0, [0x80,0xFF] NVM
"quiescentMode" @ DISABLED DISABLED [ENABLED, RAM
DISABLED]
"applicationActive" applicationCont| no change no change [TRUE, FALSE] NVM
rollerPresent
"writeEnableState" @ DISABLED DISABLED [ENABLED, RAM
DISABLED]
"applicationControllerPresent" factory burn-in| no change filo change [TRUE, FALSE] ROM
"applicationControllerAlwaysActive" | factory burn-in| no change no change [TRUE, FALSE] ROM
"powerCycleSeen” @ FALSE TRUE [TRUE, FALSE] RAM
"powerCycleNotification"” DISABLED no change no change [ENABLED, NVM
DISABLED]
"initialisationState" a no change DISABLED [ENABLED, RAM
DISABLED,
WITHDRAWN]
"applicationControllerError" a ¢ FALSEP [TRUE, FALSE] RAM
"inputDeviceError" a ¢ FALSEP [TRUE, FALSE] RAM
"resetState" TRUE TRUE TRUEP [TRUE, FALSE] RAM
"eventPriority"™ 4 no change no change [2,5] NVM
"versionNumber": 24 3.0 no change no change L ROM
00001100b

2| Not applicable!
The value.should reflect the actual situation as soon as possible.

¢ | The value could change as a consequence of the RESET command execution.

ThisVariable is independent of the instance variable(s) "eventPriority". 29



This is a clarification as there are actually two variables “eventPriority”: One is a device variable, one is an instance variable.
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Table 20 — Declaration of instance variables

Variable Default value | Reset value Power on Range of Memory
(factory) value validity type
"instanceGroup0" MASK MASK no change [0,31], MASK NVM
"instanceGroupl" MASK MASK no change [0,31], MASK NVM
"instanceGroup2" MASK MASK no change [0,31], MASK NVM
"instanceActive" TRUE no change no change [TRUE, FALSE] NVM
"instanceType" factory burn-in | no change no change [0,31] ROM or
NVM
"resolution” factory burn-in | no change no change [1,255] ROM
"inputValue" a no change | no change® [0,2N"8 — q1° RAM
"instanceNumber" factory burn-in | no change no change [0, ROM
"numberOfinstances" ]
"eventFilter"d OxFF FF FF OxFF FF FF no change [0, OxFF RR EF] NVM
"eventScheme" 0 0 no change [0,4] NVM
"eventPriority" | 4 no change no change [2,5] NVM
"instanceError" a € FALSE® [TRUE, FALSE] RAM
"mstanceConfiguration[]"® | factory burn-in | no change no change [0, OXFFFF]9 NVM or
26 ROM
94 Not applicable.
8 The value should reflect the actual situation as soon as_possible.
N computed as ("resolution"/8) rounded up to the nearest integer.
For particular instance types, the values belonging te this variable can be changed by the relevant part of
the IEC 62386-3xx series.
94 The value could change as a consequence, ofithe RESET command execution.
1 Instance variable(s) "eventPriority" are jflependent of the device variable "eventPriority". 21,
The size of this array is manufacturer-specific, from 0 to 256 locations. Implemented locations are up t
16 bits in size.

11| Definition of commands
111 General
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Table 21 — Instance event messages

Event message name Event source Event References | Command
information | information subclause
INPUT NOTIFICATION (device/instance, event) | device/instance event 9.7.3 and 11.3.1
9.8.4



This is a new and optional feature described in Subclause 9.19.

This is a clarification as there are actually two variables “eventPriority”: One is a device variable, one is an instance variable.
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Table 22 — Device event messages

Event message name Bits [23,13] Bits [12,0] References Command
subclause

POWER NOTIFICATION (device) Ox7F7 device 9.7.2 and 9.13.2 11.3.2
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Iable 25 — Standard commands

Command name Address Instance Opcode = - o - ~ o S o References Command
byte byte byte 2_ S_§ gl x H £ ‘;’ subclause
g £8| a| ol o S n 3z

IDENTIFY DEVICE Device v 0x00 9.15.3 11.4.2
RESET POWER CYCLE SEEN Device 0x01 9.13.1 11.4.3
RESET Device 0x10 9.12.1 11.5.2
RESET MEMORY BANK (DTR0) Device 0x11 4 9.12.2 11.5.3
SET SHORT ADDRESS (DTR0) Device v 0x14 v v v 9.15.1 11.5.4
ENABLE WRITE MEMORY Device v 0x15 v v 9.11.6 11.5.5
ENABLE APPLICATION CONTROLLER Device v 0x16 v v 9.10.1 11.5.6
DISABLE APPLICATION CONTROLLER Device v 0x17 v v 9.10.1 11.5.7
SET OPERATING MODE (DTR0) Device v 0x18 v v v v 9.10.5 11.5.8
ADD TO DEVICE GROUPS 0-15 (DTR2:TRI) Device v 0x19 v v v v v 11.5.9
ADD TO DEVICE GROUPS 16-31 (DTR2{DTR1) Device v 0x1A v v v v v 11.5.10
REMOVE FROM DEVICE GROUPS 0-15|(DTR2:DTR1) Device v 0x1B v v v v v 11.5.11
REMOVE FROM DEVICE GROUPS 16-3|l (DTR2:DTRI) Device v 0x1C v v v v v 11.5.12
START QUIESCENT MODE Device v 0x1D v v v 9.10.4 11.5.13
STOP QUIESCENT MODE Device v Ox1E v v v 9.10.4 11.5.14
ENABLE POWER CYCLE NOTIFICATION Device v 0x1F v v v 9.13.2 11.5.15
DISABLE POWER CYCLE NOTIFICATION Device v 0x20 v v v 9.13.2 11.5.16
SAVE PERSISTENT VARIABLES Device A\ ox214 S A A\ 917 547
Reserved? Device 4 OXZT7 4 4 4

¢¢0¢ O3l ® AIND ¢20c:€01-98€¢9 O3l
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Command name Acdress trstance Opcode g B b S = ] 5 o) References Command
byte byte byte o g_'g gl x z < § subclause
<n. =3| o o a| 2 0n\2

Reserved for IEC 62386-104 (see [2]) Device v 0x22 v

Reserved for IEC 62386-104 (see [2]) Device 0x23

Reserved for IEC 62386-104 (see [2]) Device 0x24

QUERY DEVICE STATUS Device v 0x30 v v 9.17.2 11.6.3
QUERY APPLICATION CONTROLLER ERROR Device v 0x31 v 9.16 11.6.4
QUERY INPUT DEVICE ERROR Device v 0x32 v 4 9.16 11.6.5
QUERY MISSING SHORT ADDRESS Device v 0x33 v v 4 11.6.6
QUERY VERSION NUMBER Device v 0X34 v v v 4.2 11.6.7
QUERY NUMBER OF INSTANCES Device v 0x35 v v v 9.5 11.6.9
QUERY CONTENT DTRO Device v 0x36 v v v v 11.6.8
QUERY CONTENT DTR1 Device v 0x37 v v v v 11.6.10
QUERY CONTENT DTR2 Device v 0x38 v v v v 11.6.11
QUERY RANDOM ADDRESS (H) Device 4 0x39 v v v 11.6.12
QUERY RANDOM ADDRESS (M) Devige v 0x3A v v v 11.6.13
QUERY RANDOM ADDRESS (L) DevVice v 0x3B v v v 11.6.14
READ MEMORY LOCATION (DTRI, DTR}) Device v 0x3C v v v v v 9.11.5 11.6.15
QUERY APPLICATION CONTROLLER ENABLED Device v 0x3D v v 9.10.1 11.6.16
QUERY OPERATING MODE Device v 0x3E v v 9.10.5 11.6.17
QUERY MANUFACTURER SPECIFIC MQDE Device v 0x3F v 4 9.10.5 11.6.18
QUERY QUIESCENT MODE Device v 0x40 v v 9.10.4 11.6.19

¢¢0¢ O31 ® AIND ¢c0c:€0L-98¢€¢9 O3l
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Command name Au;;:lcaa tnrstance Opcode g = ‘2 E = E g T 3 References Command
yte byte byte | 2 > = = = 2 TR subclause
<n. =3| o o a| 2 0n\2

QUERY DEVICE GROUPS 0-7 Device v 0x41 v v v 11.6.20
QUERY DEVICE GROUPS 8-15 Device v 0x42 v v v 11.6.21
QUERY DEVICE GROUPS 16-23 Device v 0x43 v v v 11.6.22
QUERY DEVICE GROUPS 24-31 Device v 0x44 v v v 11.6.23
QUERY POWER CYCLE NOTIFICATION Device v 0x45 v v v 9.13.2 11.6.24
QUERY DEVICE CAPABILITIES Device v 0x46 v v v 9.17.1 11.6.2
QUERY EXTENDED VERSION NUMBER{(DTR0) Device v 0x47 v v v v 11.6.25
QUERY RESET STATE Device v 0x48 v v v 9.17.2 11.6.26
QUERY APPLICATION CONTROLLER AL WAYS ACTIVE Device v 0x49 v v 9.10.2 11.6.27
SET EVENT PRIORITY (DTR0) Device v v 0x61 v v v 9.14.2 11.8.8,

11.5.17
ENABLE INSTANCE Device 4 0x62 v v 9.10.3 11.8.2
DISABLE INSTANCE Device v 0x63 v v 9.10.3 11.8.3
SET PRIMARY INSTANCE GROUP (DTRp) Device v 0x64 v v v 9.5.5 11.8.4
SET INSTANCE GROUP 1 (DTRO0) Device v 0x65 v v v 9.5.5 11.8.5
SET INSTANCE GROUP 2 (DTRO0) Device v 0x66 v v v 9.5.5 11.8.6
SET EVENT SCHEME (DTR0) Device v 0x67 v v v 9.7.3 11.8.7
SET EVENT FILTER (DTR2, DTRI, DTRO Device v 0x68 v v v v v 9.7.4 11.8.9
SET INSTANCE TYPE (DTRO0) Device v 0x69 v v v 9.19 11.8.10
SET INSTANCE CONFIGURATION (DTR), DTR2PIRI) Device v 0x6A v v v v v 9.19 11.8.11
QUERY INSTANCE TYPE Devite v %80 v v 9.5.3 11.9.2

¢¢0¢ O3l ® AIND ¢20c:€01-98€¢9 O3l
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Command name Acdress trstance Opcode = =6 = = ) T 50 References Command
byte byte byte ‘;_ §_'§ gl x H < § subclause
<n. =3| o o o é 0n\2

QUERY RESOLUTION Device v 0x81 v v 9.8.2 11.9.3
QUERY INSTANCE ERROR Device v 0x82 v v 9.16 11.9.4
QUERY INSTANCE STATUS Device v 0x83 v v 9.17.3 11.9.5
QUERY EVENT PRIORITY Device v v 0x84 v v 9.14.2 11.9.13,

11.6.30
QUERY INSTANCE ENABLED Device v 0x86 v v 9.10.3 11.9.6
QUERY PRIMARY INSTANCE GROUP Device v 0x88 v v 9.5.5 11.9.7
QUERY INSTANCE GROUP 1 Device v 0%89 v v 9.5.5 11.9.8
QUERY INSTANCE GROUP 2 Device v 0x8A v 4 9.5.5 11.9.9
QUERY EVENT SCHEME Device v 0x8B v v 9.7.3 11.9.10
QUERY INPUT VALUE Device 4 0x8C v 4 9.8.3 11.9.11
QUERY INPUT VALUE LATCH Device v 0x8D v v 9.8.3 11.9.12
QUERY FEATURE TYPE Device v v 0x8E v v v 9.2,9.5.4 11.9.14,

11.6.28
QUERY NEXT FEATURE TYPE DRevice v v 0x8F v v v 9.2,9.54 11.9.15,

11.6.29
QUERY EVENT FILTER 0-7 Device 0x90 9.7.4 11.9.16
QUERY EVENT FILTER 8-15 Device 0x91 9.7.4 11.9.17
QUERY EVENT FILTER 16-23 Device v 0x92 v v 9.7.4 11.9.18
QUERY INSTANCE CONFIGURATION (DTR0) Device 4 0x93 4 4 4 4 4 9.19 11.9.19

¢¢0¢ O31 ® AIND ¢c0c:€0L-98¢€¢9 O3l
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Command name Address instance Opcode - = = ~ 5 o) References Command
byte byte byte ol 23 gl x H £2 subclause
gl £2|la| a| o c 02
< ° <
@ o
S| 2] s
S c | =
o - 1]
o 2| &
QUERY AVAILABLE INSTANCE TYPES Device v 0x94 v 4 v v 4 9.19 11.9.20
a8 Reserved to maintain backward compatibility due to use in Edition 1 of IEC 62386-103:2014 (see [3]).
Table 24 Special commands (implemented by both application(controller and input device))
Command name Address Instance Opcode Refejences | Command
byte byte byte o subclause
o - N S | o
14 o x w | c0
=l | S| o3
ol ol o| <|(nd
TERMINATE 0xC1 0x%00 0x00 11.10.2
INITIALISE (device) 0xC1 0x01 device v 9|15 11.10.3
RANDOMISE 0xC1 0x02 0x00 v 9|15 11.10.4
COMPARE 0xC1 0x03 0x00 v 9|15 11.10.5
WITHDRAW 0xC1 0x04 0x00 9|15 11.10.6
SEARCHADDRH (data) 0xC1 0x05 data 9|15 11.10.7
SEARCHADDRM (data) 0xC1 0x06 data 9|15 11.10.8
SEARCHADDRL (data) 0xC1 0x07 data 9|15 11.10.9
PROGRAM SHORT ADDRESS|(data) 0xC1 0x08 data 9|15 11.10.10
VERIFY SHORT ADDRESS (ddta) 0xC1 0x09 data v 9|15 11.10.11
QUERY SHORT ADDRESS 0xC1 0x0A 0x00 v 9|15 11.10.12
Reserved for IEC 62386-104 (Jee [2]) 0xC1 0x0B data v v
Reserved for IEC 62386-104 (gee [2]) 0xC1 0x0C data
Reserved for IEC 62386-104 (dee [2]) 0xC1 0x0D data
WRITE MEMORY LOCATION (PTRL, _DTRO, data) 0xC1 0x20 data v v v 9.11.6 11.10.13
WRITE MEMORY LOCATION {4 NOYREPLY (DTRI, DTRO, data) 0xC1 0x21 data |V 9.11.6 11.10.14
DTRO (data) 0xC1 0x30 data v 11.10.15

¢¢0¢ O3l ® AIND ¢20c:€01-98€¢9 O3l
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Comnpatrd-mame Address trstance Cp\-udc ences | Command
byte byte byte o subclause
o -~ 3] 2 |- o
14 o 14 w | 9o
= = = c | oz
o (=] (a] < | nse
DTR1 (data) 0xC1 0x31 data v 11.10.16
DTR2 (data) 0xC1 0x32 data v 11.10.17
SEND TESTFRAME (data) 0xC1 0x33 data v v A 11.10.21
DIRECT WRITE MEMORY (DTR1, offset, data) 0xC5 offset data v | v v 1.6 11.10.18
DTR1:DTRO (datal, data0) 0xC7 datat data0 v A 11.10.19
DTR2:DTR1 (data2, datal) 0xC9 data2 data1 V| v 11.10.20

¢¢0¢ O31 ® AIND ¢c0c:€0L-98¢€¢9 O3l
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11.3 Event messages
11.3.1  INPUT NOTIFICATION (device/instance, event)

The event message notifies of a change or a series of changes of "inputValue” at the instance
of an input device as required by this document or by the relevant part of the IEC 62386-3xx
series corresponding to the "instanceType" of the instance.

The transmitting instance shall

e [geTETate theeventmessage oy white“mstanceacrve* s TRUE;
e|nts

o |generate the event message only while it is not in an error condition that prev
operation (see 9.16);

e |use the currently active "eventScheme";

e |use the requested "eventPriority".

Refer to 9.7 and 9.8 for further information.

113.2 POWER NOTIFICATION (device)

Th¢ event notifies of a control device power cycle completion and-shall be generated followjing
the|lrequirements as stated in 9.7.2 and 9.13.2.

114 Device control instructions
11./4.1 General

Device control instructions are used to modifyJproperty values of a control device. For this
regson a device control instruction shall be _discarded, unless it is accepted twice according to
thel] requirements—as—stated specified in |EC 62386-101:2044—and—1EC 62386~
104:2014/AMD1:20182022, 9.4.

Unless explicitly stated otherwise(n the description of the particular device control instruction,
the| following holds:

e |the instruction shall belignored if so required by the provisions of 9.6;
e [the control device shall not reply to the instruction;

e |the instructionshall apply to device variables. 28

11.4.2 IDENTIFY DEVICE

The¢ control-device shall start or restart a 10 s + 1 s identification procedure which shall
enable@n-observer to distinguish any control device(s) running this process from any devi¢es
(of| the, same type) which are not running it. On expiry of this timer, the identificatlion

pr cadura chall ctan
et e-SHaT-5toPp-

The identification shall be stopped immediately upon execution of any instruction other than
"INITIALISE (device)" or "IDENTIFY DEVICE".

NOTE 1 Identification can be used during commissioning, allowing an installer to locate devices and allocate the
particular identified device to a particular device group.

The indication can be done in various ways, such as by flashing an LED, by producing a
sound, other visual or audible means, or alternative methods such as a wireless transmission
to a smart device or tool. The exact process used to identify is manufacturer specific and
should be described in the manual. In choosing the method, consideration should be given for
the availability of the required tools for the intended lifetime of the product.



This is a clarification rather than a change in requirements.
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Support for IDENTIFY DEVICE is optional provided all of the following conditions are met: 29

there is no controllable emitter that could be used for identification purposes (such as
LED, buzzer or wireless transmitter), and

an

the device can issue an INPUT NOTIFICATION in response to a user generated trigger,

such as a push-button or light sensor, and

a statement is included in the product documents, "This control device does not support

identification by means of an LED, buzzer or other emitter."

If any of these conditions are not met, support for IDENTIFY DEVICE shall be implemented.

Fof the case when IDENTIFY DEVICE is not implemented, it is recommended that the)\G
serial (identification) number, as used in memory bank 0, are shown on the product Iabel
iniecimal format. If serial numbers are formatted in hexadecimal, then it is recemmendeq

ang

pr

NOT

dev

NOT

Re

1
Fhi

"

Re

11
11
De

opgration of the control device. For this reason a device configuration instruction shall

dis
IEQ

Un
ins
[ ]
[ ]

1

4.3 RESET POWER CYCLE SEEN

'popwerCycleSeen” shall be set to FALSE.

J5 Device configuration instructions

5.1 General

ix with "Ox".

E 2 Application controllers can support event messages from input devices, as a(method of identifyin
ce during commissioning.

E 3 The application controller can also stop the identification process using ay"RESET" command.

er to 9.15.3 for further information.

er to 9.13.1 for further information.

ice configuration instructions are used to change the configuration and/or the mode

carded, unless it iscaccepted twice according to the requirements—as—stated specified
62386-101:204-andHEC62386-101:2014/AMD1:20182022, 9.4.

ruction, the-following holds:

the jristruction shall be ignored if so required by the provisions of 9.6;

the’ control device shall not reply to the instruction;

TIN

to

be
in

ess explicitlynstated otherwise in the description of the particular device configurafion

the instruction shall apply to device variables. 30

.5.2 RESET

All variables shall be changed to their reset values. Control devices shall start to react
properly to commands no later than 300 ms after the execution of the instruction has started.

If d

uring a reset mains power fails, it is not guaranteed that "RESET" is completed.

Refer to 9.12.1, Table 19 and Table 20 for further information.


The possibilities for device identification are extended to allow, in some cases, identification via manually triggered event messages as an alternative to the identification procedure triggered by the command IDENTIFY DEVICE.

This is a clarification rather than a change.
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1.

5.3 RESET MEMORY BANK (DTR0)

The command shall trigger the process to change the memory bank content to its reset values
as follows:

if "DTR0O"” = 0: all implemented and unlocked memory banks except memory bank 0 shall

be reset;

in all other cases: the memory bank identified by "DTR0"” shall be reset, provided it is
implemented and unlocked.

The control device shall start to react properly to commands no later than 10-s™after
exgcution of the instruction has started.

Re

er to 9.12.2 for further information.

11.5.4 SET SHORT ADDRESS (DTR0)

The "shortAddress” shall be set to "DTR0".

Theé command shall be discarded if "DTR0"” does not contain@-valid "shortAddress"” value.

Re

1

.

er to 9.15.1 for further information.

5.5 ENABLE WRITE MEMORY

wiliteEnableState” shall be set to ENABLED.

NOTE There is no command to explicitly disable memory write access, since any command that is not dirg
invdlved with writing into memory banks will reset "writeEnableState” back to DISABLED.

Re

er to 9.11.6 for further information.

115.6 ENABLE APPLICATION CONTROLLER

If n|

upplicationControllerRrésent" is TRUE, "applicationActive” shall be set to TRUE, otherw

this command shall e discarded.

Re

11
If n

er to 9.10. 1for further information.

5.7 DISABLE APPLICATION CONTROLLER

ipplicationControllerdAlwaysActive" is TRUE, this command shall be discarded.

be

the

ctly

ise

If "applicationControllerPresent" is TRUE, "applicationActive” shall be set to FALSE, otherwise
this command shall be discarded.

Refer to 9.10.1 and 9.10.2 for further information.

1.

5.8 SET OPERATING MODE (DTR0)

"operatingMode" shall be set to "DTR0".

If "/DTRO"” does not correspond to an implemented operating mode, the command shall be
discarded.
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Refer to 9.10.5 for further information.

11.5.9 ADD TO DEVICE GROUPS 0-15 (DTR2:DTRI)

The control device shall set those bits in "deviceGroups[15:0]" that are set in ["DTR2:DTR1"].
The other bits shall not change.

11.5.10 ADD TO DEVICE GROUPS 16-31 ( DTR2:DTR1)

The control device shall set those bits in "deviceGroups[31:16]" that are set in ["DTR2:DTRI1"].

4l bt 1 T el
The ULNcT DILS STidIlT TTUU UHaltyc.

11./5.11 REMOVE FROM DEVICE GROUPS 0-15 (DTR2:DTRI)

The¢ control device shall clear those bits in "deviceGroups[15:0]" that are set in [Y"DPR2:DTR|"].
The other bits shall not change.

11.5.12 REMOVE FROM DEVICE GROUPS 16-31 (DTR2:DTR1)

The¢ control device shall clear those bits in "deviceGroups[31)I6]” that are set| in
["DITR2:DTR1"]. The other bits shall not change.

11.5.13 START QUIESCENT MODE

The¢ control device shall start or restart quiescent mode by setting "quiescentMode"| to
ENABLED and (re-)triggering the timer.

Reter to 9.10.4 for further information.

11.5.14 STOP QUIESCENT MODE

"quiiescentMode" shall be set to DISABLED.
Refer to 9.10.4 for further information.

11/5.15 ENABLE POWER CYCLE NOTIFICATION

n”

'powerCycleNotification'shall be set to ENABLED.
Refer to 9.13.2 for-further information.

11.5.16 DISABLE POWER CYCLE NOTIFICATION

"powerCytleNotification” shall be set to DISABLED.

Refer to 9.13.2 for further information.



Storing NVM variables is changed in a way that control devices must now automatically save NVM variables to flash (non-volatile memory), ensuring they are saved in case a power-cycle occurs within a defined time of the changed variables. The control devices may no longer rely on a command to force this save to non-volatile memory. Therefore the command SAVE PERSISTENT VARIABLES is removed.
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11.5.17 SET EVENT PRIORITY (DTR0) 32

The command shall be discarded if "DTR0" is not in the range [2,5].

"eventPriority"” shall be set to "DTR0".

116 Device queries
11.6.1 General

DeVice queries are used to retrieve device property values from ahcentrol device. The
addressed control device returns the queried property value in a backward frame.

Unless explicitly stated otherwise in the description of the (particular device query, [the
follpwing holds:

e |the query shall be ignored if so required by the provisions of 9.6;

e [the query shall apply to device variables. 33

When applicable, the query shall be discarded i any of the parameter values (in "DTRO0",
"DTRI" and "DTR2") are outside the range of validity of the addressed device variables,| as
given in Table 19.

116.2 QUERY DEVICE CAPABILITIES

Theé answer shall be a combination of control device capabilities.
Refer to 9.17.1 for further information.

116.3 QUERY DEVICE STATUS

The¢ answer shall be.the status, which is formed by a combination of control device properties.
Refer to 9.17.2or further information.

11.6.4 ~QUERY APPLICATION CONTROLLER ERROR

The answer shall be the detailed error information regarding an application controller:

e if an error in the application controller has occurred (as indicated by
"applicationControllerError"), but the device is not able to give detailed error information:
MASK;

e if an error in the application controller has occurred (as indicated by
"applicationControllerError"), and the device is able to give detailed error information: error
number [0,254];

¢ if no application controller error has occurred: NO.

Detailed error information is manufacturer specific and should be described in product
documentation.

Refer to 9.16 for further information.



This command description is added here to show explicitly that this command exists at device level, as well as at instance level. See Subclause 11.8.8.

This is a clarification rather than a change.
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11.6.5 QUERY INPUT DEVICE ERROR

The answer shall be the detailed error information regarding an input device:

e if an error in the input device has occurred (as indicated by "inputDeviceError"), but the
device is not able to give detailed error information: MASK;

o if an error in the input device has occurred (as indicated by "inputDeviceError”), and the
device is able to give detailed error information: error number [0,254];

e if no input device error has occurred: NO.

Detailed error information is manufacturer specific and should be described in preduct
dog¢umentation.

Refer to 9.16 for further information.

116.6 QUERY MISSING SHORT ADDRESS

The answer shall be YES if "shortdddress” is equal to MASK and NO otherwise.

NOTE Since the control device answers only if no short address is stored, the sse)of the command is useful pnly
in bfoadcast mode or when device group addressing is used.

116.7 QUERY VERSION NUMBER

Thé¢ answer shall be-the-content-of memory-bank-0-location-8%17 "versionNumber".

Se¢ 4.2 and Table 19 for more information.

11/6.8 QUERY CONTENT DTRO

Theé answer shall be "DTR0".

11.6.9 QUERY NUMBER OF INSTANCES

The answer shall be "numberOfinstances”.
Refer to 9.5 for further information.

11.6.10 QUERY CONTENT DTR1

Theé answer shall*\be "DTR1".

11.6.11 QUERY CONTENT DTR2

Thf answer shall be "DTR2".

11.6.12 QUERY RANDOM ADDRESS (H)

The answer shall be "randomAddress[23:16]".

11.6.13 QUERY RANDOM ADDRESS (M)

The answer shall be "randomAddress[15:8]".

11.6.14 QUERY RANDOM ADDRESS (L)

The answer shall be "randomAddress[7:0]".
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1.

6.15 READ MEMORY LOCATION (DTRI1, DTRO0)

The query shall be discarded if the memory bank identified by "DTR1" is not implemented.

If executed, the answer shall be the content of the memory location identified by offset "DTR0"
within memory bank "DTR1".

The control device shall answer NO if the addressed memory location is not implemented.

NOTE 1 This allows-heles gaps in the memory bank implementation.

If t
NDJ

NOT

Re

1

RO" by one.

[E 2 This allows efficient multi-byte reading within a transaction.

er to 9.11.5 for further information.

J6.16 QUERY APPLICATION CONTROLLER ENABLED

The¢ answer shall be YES if "applicationActive” is TRUE, NO otherwjse.

Re

11

er to 9.10.1 for further information.

J6.17 QUERY OPERATING MODE

The¢ answer shall be "operatingMode".

Re

1

oth

Re

11

er to 9.10.5 for further information.

6.18 QUERY MANUFACTURER SPECIFIC MODE

ThT;9 answer shall be YES when~YoperatingMode"” is in the range [0x80,0xFF] and

rwise.

er to 9.10.5 for further information.

J6.19 QUERY QUIESCENT MODE

Th¢ answer shall be YES if "quiescentMode"” is ENABLED, and NO otherwise.

Re

11

er to 9.10.4 for further information.

J6.20-QUERY DEVICE GROUPS 0-7

ne addressed offset is below location O0xFF in the bank, the control device shall incremlent

NO

The answer shall be "deviceGroups[7:0]".

11.

6.21 QUERY DEVICE GROUPS 8-15

The answer shall be "deviceGroups[15:8]".

11.

6.22 QUERY DEVICE GROUPS 16-23

The answer shall be "deviceGroups[23:16]".

11.

6.23 QUERY DEVICE GROUPS 24-31

The answer shall be "deviceGroups[31:24]".
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11.6.24 QUERY POWER CYCLE NOTIFICATION

The answer shall be YES if "powerCycleNotification” is ENABLED, and NO otherwise.
Refer to 9.13.2 for further information.

11.6.25 QUERY EXTENDED VERSION NUMBER(DTR0)

The answer shall be the version number of the relevant part of the IEC 62386-3xx series
where xx is given by DTRO0.

ThJa answer shall be:

o |[if the Part 3xx given by DTR0 is not implemented: NO;

e |if the Part 3xx given by DTR0 is implemented: the version number of the Part 3xx.

Refer to the relevant part of the IEC 62386-3xx series for further informatien.

11.6.26 QUERY RESET STATE

The¢ answer shall be YES if "resetState” is TRUE, and NO otherwise:
Refer to 9.17.2 for further information.

11.)6.27 QUERY APPLICATION CONTROLLER ALWAYS ACTIVE

The¢ answer shall be YES if "applicationControllerdlwwaysActive" is TRUE, and NO otherwise.
Refer to 9.10.2 for further information.

11.6.28 QUERY FEATURE TYPE

Se¢ 11.9.14 for command executien and 9.2 for information on device features.

11.6.29 QUERY NEXT FEATURE TYPE

Se¢ 11.9.15 for command.execution and 9.2 for information on device features.

11.6.30 QUERY EVEENT PRIORITY 34

Se¢ 11.9.13 forncommand execution.

117 Instance control instructions

Instance control instructions are used to modify property values of an instance of an injput
device.

Unless explicitly stated otherwise in the description of the particular instance control
instruction, the following holds:

¢ the instruction shall be ignored if so required by the provisions of 9.6;

o the input device shall not reply to the instruction;

e the instruction shall apply to instance variables. 35

NOTE This document does not describe any instance control instructions. However, the above requirements do
apply to instance instructions described in the relevant parts of the IEC 62386-3xx series.


This command description is added here to show explicitly that this command exists at device level, as well as at instance level. See Subclause 11.9.13.

This is a clarification rather than a change.
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11.8 Instance configuration instructions

11.8.1 General

Instance configuration commands are used to change the configuration and/or the mode of
operation of an instance within the input device. For this reason an instance configuration
instruction shall be discarded, unless it is accepted twice according to the requirements-as

stated specified in IEC 62386-101:2044-and-{EC62386-101:2014/AMD+:20482022, 9.4.

Unless explicitly stated otherwise in the description of the particular instance configuration

ins

1

”s

nJg

Re

1

"

1243

Re

1

The¢ instance shall have the primary membership to an instance group assigned or remoy

by

The¢ command shall be discardednif "DTR0” is not in the range [0,31] and different from MAS

Re

1

The¢ instance shall’have an additional membership to an instance group assigned or remoyv

by

The command shall be discarded if "DTR0"” is not in the range [0,31] and different from MAS

Re

1

ruction _the fnllnwmn haolds:

the input device shall not reply to the instruction;

the instruction shall apply to instance variables. 36

8.2 ENABLE INSTANCE

tanceActive” shall be set to TRUE.

er to 9.10.3 for further information.

48.3 DISABLE INSTANCE

tanceActive" shall be set to FALSE.

er to 9.10.3 for further information.

8.4 SET PRIMARY INSTANCE GROUPRA(DTR0)

setting "instanceGroup0" to "DTR0'.

er to 9.5.5 for further information.

8.5 SET INSTANCE GROUP 1 (DTR0)

setting "inStanceGroupl" to "DTRO".

£ £

the instruction shall be ignored if so required by the provisions of 9.6;

4+ oL L +lo H 4 FH
CI VU J.J.J TUT TUrTtaricT miruritimativlr.

.8.6 SET INSTANCE GROUP 2 (DTR0)

The instance shall have an additional membership to an instance group assigned or removed,
by setting "instanceGroup2" to "DTR0".

The command shall be discarded if "DTR0" is not in the range [0,31] and different from MASK.

Refer to 9.5.5 for further information.


This is a clarification rather than a change.
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8.7 SET EVENT SCHEME (DTR0)

The instance shall, if the provisions identified in 9.7.3 allow so, apply a new event addressing
scheme for subsequent "INPUT NOTIFICATION (device/instance, event)" events by setting
"eventScheme" t0 "DTR0".

NOTE Circumstances-may can dictate that the operation cannot be granted by the receiving instance, meaning
that the answer to the corresponding "QUERY EVENT SCHEME" can be different from the event scheme requested
here.

The command shall be discarded if "DTR0"” is not in the range [0,4].

Re

1

Th
llIN

er to 9.7.3 for further information.

8.8 SET EVENT PRIORITY (DTR0)

instance shall apply a new message priority for subsequ
UT NOTIFICATION (device/instance, event)" events by setting "eventPriority” to "DTR0".

Th¢ command shall be discarded if "DTR0" is not in the range [2,5].

Re

11

er to 9.14 for further information.

48.9 SET EVENT FILTER (DTR2:DTRI1:DTRO0)

The-control-deviee instance shall set "eventFilter[23:0}”t0 ["DTR2:DTRI1:DTR0"].

Re

11

er to 9.7.4 for further information.

/8.10 SET INSTANCE TYPE (DTR0) B%

The instance shall discard this command®if any of the following conditions are true:

If g

NO]
whi

A d
sef]
to

configuration of the instance type is not supported by the instance, or
"DTRO[7:5]" is non-zero, ot
"DTR0[4:0]" is not a sypported instance type.

xecuted, "instanceFype” shall be set to "DTR0[4:0]".

[E Applicationqcontrollers can query the instance configuration after execution of this command, to ch
h instance coffiguration was activated.

hange0f JinstanceType" shall cause the instance variables of the addressed instance to
to their reset values, and can cause the device to re-start with all other variables being
he& power-on values. In the case the device re-starts, the system start-up timing shall

me

ent

eck

be
set
be

1.

(see IFC 62386-101:2022 4 11 6)

8.11 SET INSTANCE CONFIGURATION (DTR0, DTR2:DTR1) 38

The instance shall discard this command if any of the following conditions are true:

configuration of "instanceConfiguration[DTR0]" is not supported by the instance, or

"DTRO" < 191, and points to a value of "instanceConfiguration[]" that is not defined in
corresponding part of the IEC 62386-3xx series, or

"DTR0" is 191, and "DTR2:DTR1" is not 0x55CC.

NOTE 1 "DTR0" values in the range [192, 255] allow manufacturer-specific instance configuration.

the


Input devices can have physical inputs or sensors that could be supported by more than one part 3xx of IEC 62386. The actual desired function may depend on the connected signal source, or the intended application.
Example: An input device for manual control could provide functionality according to IEC 62386-301 if a push button is connected, or it could provide functionality according to IEC 62386-302 if a switch is connected.
Since it is not possible for most input devices to detect the type of signal source automatically, this new functionality in edition 2.0 now provides the possibility to change the instance types and related instance configuration of an input device.

Input devices can have physical inputs or sensors that could be supported by more than one part 3xx of IEC 62386. The actual desired function may depend on the connected signal source, or the intended application.
Example: An input device for manual control could provide functionality according to IEC 62386-301 if a push button is connected, or it could provide functionality according to IEC 62386-302 if a switch is connected.
Since it is not possible for most input devices to detect the type of signal source automatically, this new functionality in edition 2.0 now provides the possibility to change the instance types and related instance configuration of an input device.
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If executed and "DTRO" is not 191, then "DTR2:DTRI" shall be written to
"instanceConfiguration[DTR0] ", with any unused bits of the 16-bit value discarded.

If "DTRO" is 191, and "DTR2:DTRI1" is 0x55CC, then all implemented locations of
"instanceConfiguration[]" shall be set to their factory default values.

A change of "instanceConfiguration/DTR0]" can cause the device to re-start with all variables
being set to the power-on values. In the case the device re-starts, all further frames may be
discarded until the re-start has completed. The system start-up timing shall be met (see
IEC 62386-101:2022, 4.11.6).

NOTE 2 Application controllers can send query commands to determine if the device is ready to recejvé\further
franpes, so allowing for the possibility of the device re-starting.

119 Instance queries
11.9.1 General

Insfance queries are used to retrieve instance property values from an‘instance of an infput
deyice. The addressed input device returns the property value queried\in a backward frame|

Unless explicitly stated otherwise in the description of the particular instance query, fthe
follpwing holds:

e [the query shall be ignored if so required by the provisiéns in 9.6;

o |if the query addresses multiple instances within{the input device, the query shall|be
answered as if each instance is a logical~.device (see IEC 62386-101:2044—a&nd
IEC 62386-101:2014/AMD1:20182022, 9.6.2)

e |the query shall apply to instance variables: 39
11.9.2 QUERY INSTANCE TYPE

The¢ answer shall be "instanceType".

Refer to 9.5.3 for further information.

11f.3 QUERY RESOLUTON

Theé answer shall be~“resolution”.

Refer to 9.8.2 for\further information.

11.9.4 QUERY INSTANCE ERROR

The¢.arnswer shall be detailed error information:

e if an error has occurred (as indicated by "instanceError"), but the instance is not able to
give detailed error information: 0;

e if an error has occurred (as indicated by "instanceError"”), and the instance is able to give
detailed error information: error number [1,255];

e if no error has occurred: NO.
NOTE Detailed error information is instance type specific and is described in the IEC 62386-3xx series.

Refer to 9.16 for further information.

11.9.5 QUERY INSTANCE STATUS

The command queries the status of a combination of instance properties.



This is a clarification rather than a change.
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fer to 9.17.3 for further information.

11.9.6 QUERY INSTANCE ENABLED

The answer shall be YES, if "instanceActive” is TRUE in at least one of the addressed

ins

Re

tances, and NO otherwise.

fer to 9.10.3 for further information.

11.9.7  QUERY PRIMARY INSTANCE GROUP

Thja answer shall be "instanceGroup0".

Re

1

er to 9.5.5 for further information.

9.8 QUERY INSTANCE GROUP 1

The answer shall be "instanceGroupl".

Re

1

er to 9.5.5 for further information.

9.9 QUERY INSTANCE GROUP 2

Theé answer shall be "instanceGroup2".

Re

1

er to 9.5.5 for further information.

.9.10 QUERY EVENT SCHEME

Theé answer shall be "eventScheme".

Re

1

er to 9.7.3 for further information.

.9.11 QUERY INPUT VALUE

The¢ instance shall latch a-nhew "inputValue” and reply with the most significant byte of
latghed input value.

If
dis

Re

1

he query addresses multiple instances within the input device, it shall be—igno]
carded.

er to 9:8:3 for further information.

9:12° QUERY INPUT VALUE LATCH

the

red

The instance shall reply with the next byte from a latched "inputValue".

Following the least significant byte of the latched input value, the answer shall be NO, until a
new "QUERY INPUT VALUE" has been executed.

If the query addresses multiple instances within the input device, it shall be—ignered
discarded.

Refer to 9.8.3 for further information.
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1.

9.13 QUERY EVENT PRIORITY

The answer shall be "eventPriority”.

Refer to 9.14 for further information.

1.

9.14 QUERY FEATURE TYPE

The answer shall be:

Re

1

+£ £ 4 2 H H 1 ol | =3,
MM TTU TCAtUTC JAA TO TTTITYTCTITCTIICU. 2 I,

if one devicel/instance feature is supported: the device/instance feature number;

if more than one device/instance feature is supported: MASK.

er to 9.5.4 for further information.

.9.15 QUERY NEXT FEATURE TYPE

Theé answer shall be:

if directly preceded by "QUERY FEATURE TYPE", and ma@re/than one device/insta
feature is supported: the first and lowest device/instance féature number;

if directly preceded by "QUERY NEXT FEATURE TYRE", and not all device/insta
features have been reported: the next lowest device/instance feature number;

if directly preceded by "QUERY NEXT FEATURENFYPE", and all feature types have b
reported: 254;

in all other cases: NO.

Th¢ sequence of commands shall only be;accepted as long as they use the same combina

of
sud

Re

1

hddress byte and instance byte-combifation. Multi-master transmitters-shal should s
h sequences as a transaction.

er to 9.5.4 for further information.

.9.16 QUERY EVENT EILTER 0-7

The¢ answer shall be “eventFilter[7:0]".

Re

1

er to 9.7.4 for further information.

.9.17 QUERY EVENT FILTER 8-15

ThT answer shall be—“eventFilterf8157"> "eventFilter[15:8]".

nce
nce

een

nd

Refer to 9.7.4 for further information.

1.

9.18 QUERY EVENT FILTER 16-23

The answer shall be “eventFilter{16:23}> "eventFilter[23:16]".

Refer to 9.7.4 for further information.

1.

9.19 QUERY INSTANCE CONFIGURATION (DTR0) 40

If "instanceConfiguration[DTRO]" is not implemented, there shall be no reply, otherwise the
answer shall be the least significant byte of "instanceConfiguration[DTR0]", and "DTR2:DTRI"
shall be set to "instanceConfiguration/DTR0]", padded with zeros for unused bits.



Input devices can have physical inputs or sensors that could be supported by more than one part 3xx of IEC 62386. The actual desired function may depend on the connected signal source, or the intended application.
Example: An input device for manual control could provide functionality according to IEC 62386-301 if a push button is connected, or it could provide functionality according to IEC 62386-302 if a switch is connected.
Since it is not possible for most input devices to detect the type of signal source automatically, this new functionality in edition 2.0 now provides the possibility to change the instance types and related instance configuration of an input device.
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If "DTR0O" is 191, the reply shall be MASK and "DTR2:DTRI1" shall be set to OxFFFF if all other
implemented values of "instanceConfiguration[]" are at the factory default values, otherwise

the

reply shall be OxAA and "DTR2:DTRI" shall be set to OXAAAA.

EXAMPLE If DTR0O = 200, and instanceConfiguration[200] only has possible values in the range [0, 15], then
query will result in DTRI and the answer being set to the corresponding value in the range [0, 15], and DTR2 being
set to 0.

Refer to 9.19 for further information.

11.

9.20 QUERY AVAILABLE INSTANCE TYPES 41

this

Th
avd
bit
°

o

answer shall be a bit-field containing one bit for each instance type 0 to 31. Fore
ilable instance type, the corresponding bit shall be set to 1, otherwise the corréspond
shall be 0. The 32 bits are encoded in the answer and in "DTR0" through "DTR2"as follo
answer: bits [7:0] representing instance types 7 to 0,
"DTR0": bits [15:8] representing instance types 15 to 8,
"DTRI": bits [23:16] representing instance types 23 to 16,
"DTR2": bits [31:24] representing instance types 31 to 24.

hch
ing
VS:

ted

Refer to 9.19 for further information.

1110 Special commands

11010.1 General

All | special mode commands shall be interpreted as instructions unless explicitly sta
othlerwise.

11.10.2 TERMINATE

The following processes shall be terminated immediately upon execution of this—command
instruction:

Initialisation, "initialisationState” shall be set to DISABLED;
Identification, as-a-standard-operation started by "IDENTIFY DEVICE".

The-ecommand instruction could also terminate other processes as identified in the releviant

par

1
Thi

[10.3 INITIALISE (device)

ts of the IEC 62386-3xx series.

s—comipand instruction shall be discarded, unless it is accepted twice according to

reauirements‘as—s%ated specified in IEC 62386-101:2014——=and—1EC62386-

the

: 2022,90.4

Only devices matching the given device shall respond to the-eemmand instruction, as indicated
in Table 25:


Input devices can have physical inputs or sensors that could be supported by more than one part 3xx of IEC 62386. The actual desired function may depend on the connected signal source, or the intended application.
Example: An input device for manual control could provide functionality according to IEC 62386-301 if a push button is connected, or it could provide functionality according to IEC 62386-302 if a switch is connected.
Since it is not possible for most input devices to detect the type of signal source automatically, this new functionality in edition 2.0 now provides the possibility to change the instance types and related instance configuration of an input device.
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Table 25 — Device addressing with "INITIALISE (device)"

device Responsive device(s)
00AAAAAAD Device(s) with "shortdddress"” equal to 00AAAAAAD
01111111b Devices with "shortAddress" equal to MASK

MASK All devices

Other None

Th¢—ecommand instruction shall start or prolong the initialisation state, by setfing
"inftialisationState” to ENABLED if it was DISABLED and (re-)trigger the timer. There shalll be
no @nswer.

Refer to 9.15 for further information.

11.10.4 RANDOMISE

This instruction shall be discarded, unless it is accepted twice according to the requiremegnts
as-ptated specified in IEC 62386-101:2014-andtEC62386-101:2044/AMDB1:20182022, 9.4.

The instruction shall be-ignered discarded if "initialisationState!_is equal to DISABLED.

If gxecuted, the instruction shall generate a random value for "randomAddress", in the range¢ of
[0xP00000,0xFFFFFE] which shall be available within;400 ms for use.

If there are multiple logical units present and:the-cemmand instruction is executed using
brogadcast addressing, the generated randomiaddresses within the bus unit shall be uni(1ue,
i.e.levery logical unit shall have a-randem-agedress value of "randomAddress" that is not found in
any of the other logical units contained insthe bus unit.

There shall be no reply to this instruction:

Refer to 9.15 for further information.

11.10.5 COMPARE

The query shall be discarded unless "initialisationState"” is ENABLED.

If elxecuted, the control device shall answer:

e |if "randomAddress" < "searchAddress": YES;

o |in all-other cases: NO.

Referto 9.15 for further information.

11.10.6 WITHDRAW

The instruction shall be discarded unless the following conditions hold:

o initialisationState" is equal to ENABLED, and

o "randomAddress” is equal to "searchAddress".

If the instruction is executed, the control device shall change ‘initialisationState” to
WITHDRAWN.

NOTE 1 Before withdrawing a control device, the application controller-may-want-te can assign it a short address

usin

g "PROGRAM SHORT ADDRESS (data) ".
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NOTE 2 The effect is that the control device is excluded from subsequent "COMPARE" operations, thus allowing
the application controller to conduct a (binary) search operation across all devices until the "COMPARE" query
leads to no answer (from any control device) on the bus.

Refer to 9.15 for further information.

11.10.7 SEARCHADDRH (data)

The instruction shall be discarded if "initialisationState” is equal to DISABLED.

If the instruction is executed, "searchAddress{23:16]" shall be set to the given data.

Refer to 9.15 for further information.

11.[10.8 SEARCHADDRM (data)

The instruction shall be discarded if "initialisationState” is equal to DISABLED.
If the instruction is executed, "searchAddress[15:8]" shall be set to the given data.
Refer to 9.15 for further information.

11.10.9 SEARCHADDRL (data)

The instruction shall be discarded if "initialisationState’. is.equal to DISABLED.
If the instruction is executed, "searchAddress[7:0] "‘shall be set to the given data.
Refer to 9.15 for further information.

1110.10 PROGRAM SHORT ADDRESS (data)
The instruction shall be discarded unless the following conditions hold:

o |"initialisationState" is equalto ENABLED or WITHDRAWN;
o |"randomAddress” is equalyto "searchAddress";

e |data contains a valid\"shortAddress” value.

NOTE The format fof data for PROGRAM SHORT ADDRESS (data) is different from the format used for|the
equfvalent commant\in TEC 62386-102. 42

If the instruction is executed, the "shortAddress" shall be set to data.

Retert0-9.15 for further information.

11.10.11 VERIFY SHORT ADDRESS (data)

The query shall be discarded if "initialisationState" is equal to DISABLED.

If the query is executed, the answer shall be YES if "shortAddress” is equal to the given data
(data given in 00AAAAAAD format), and NO otherwise.

Refer to 9.15 for further information.

11.10.12 QUERY SHORT ADDRESS

The query shall be discarded if:


This is important to note for design of application controllers that assign short addresses to control gear and control devices.
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"initialisationState"” is equal to DISABLED, or

"randomAddress" is not equal to "searchAddress".

If the query is executed, the answer shall be "shortdddress”.

Refer to 9.15 for further information.

1.
Th

10.13 WRITE MEMORY LOCATION (DTR1, DTRO, data)

instruction shall be discarded if any of the following conditions hold:

NOT
the

If t
loc

NO7
ans

NO7

If the selected memory bank location is

the
loc

If t
inc

NO7

Re

1
Thi

[10.14 ~“"WRITE MEMORY LOCATION - NO REPLY (DTR1, DTRO, data)

the addressed memory bank is not implemented, or
"writeEnableState” is DISABLED.

[E 1 This operation is a broadcast operation. Selective control device addressing can be _dchieved by sef
Write enable condition selectively.

he-command instruction is executed, the control device shall write data into the mem
btion identified by offset "DTR0” within memory bank "DTR1"” and retufn data as an answ

[E 2 Simultaneous writing to multiple control devices will probably lead to.framing errors because of colli
vers.

[E 3 The value that can be read from the memory bank location is not necessarily data.

not implemented, or
above the last accessible memory location,.or
locked (see 9.11.2), or

not writeable,

answer to WRITE MEMORY LOCATION (DTRI, DTRO0, data) shall be NO and no mem
htion shall be written to.

he addressed-offset logation is below location OxFF in the bank, the control device s
rement "DTR0" by one.

'E 4 This allows efficient multi-byte writing within a transaction.

er to 9.11.6.for further information.

s {instruction is identical to the "WRITE MEMORY LOCATION (DTRI, DTRO, da

con

ting

ory

fing

ory

nall

ra)"

the

mand (cnn 1110 1'2), nvr\npf that the rnr\ni\ling control device shall not roply to

command.

Refer to 9.11.6 for further information.

1.

10.15 DTRO (data)

"DTRO" shall be set to the given data.

1.

10.16 DTR1 (data)

"DTR1" shall be set to the given data.
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11.10.17 DTR2 (data)

"DTR2" shall be set to the given data.

11.10.18 DIRECT WRITE MEMORY (DTRI, offset, data)
The instruction shall be discarded if any of the following conditions hold:

e the memory bank identified by "DTR1" is not implemented, or
o "writeEnableState" is DISABLED.

NOTE This operation is a broadcast operation. Selective control device addressing can be achieved by setting| the
writg enable condition selectively.

If the command is executed, the control device shall copy the value of offset to _"DTR0", then
exgcute WRITE MEMORY LOCATION (DTRI, DTRO, data).

Reter to 9.11.6 for further information.

11.10.19 DTR1:DTRO (datal, data0)

"DTR1" shall be set to the given datal; "DTR0O" shall be set to the,given data0.

11/10.20 DTR2:DTR1 (data2, datal)

"DTR2" shall be set to the given data2; "DTR1" shall be,sét to the given datal.

11.(10.21 SEND TESTFRAME (data)

datp shall be interpreted as data(CTARRPPPb).

The instruction shall be executed unlessrany of the following conditions hold:

e |Cb#0;
« |PPPb > 5;
« |PPPb < 1;

e |Ab =1 and "applicationControllerPresent” = FALSE.
If eixecuted, and Ab-= 0: a 24-bit forward frame shall be sent with the following content:

o |Address byte: "DTR0O";
e |Instance byte: "DTRI1";
o |Opcode byte: "DTR2".

If ol AL 4 416 it £ TN % HEY P £oll H F 4+
ACUULUU, ATTU MYV . ada TUTJVIL ] VG OoCTITITU WILIT UIie I\JIIUVVIIIH CUTTLTTTL.

£ [
urwdaru imrdaiiic ofird

Address byte: "DTR0O";
Opcode byte: "DTR1".

As the command is not addressable, the command shall be executed once per bus unit
independent of its number of instances and/or logical devices. This also implies that if at least
one application controller is present, the 16-bit forward frames shall be sent.

The forward frame shall be sent using priority PPPb and shall then be repeated RRb times. If
Tb = 1, the frames shall be sent in a transaction. If Tb=0, the repeated frames shall be sent
using the priority set by PPPb.
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This command is used-within-the-test-procedures to test collision detection for multi-master

If a collision is detected while the test frame is

be dealt with.

application controller and input devices.

the entire

In the case of a transaction

the collision shall

transmitted,

In the case of repeating frames, only the frame(s)

be retransmitted.

transaction shall

containing the collision(s) shall be repeated.

12 Test procedures 43
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Test procedures are no longer part of the IEC document.
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Table 24 —Unexpected-outcome

%
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Test step i query variable expectedAnswer
0 GetRandomAddress () randomAddress OXEEFFEE
1 QUERY_POWER CYCLE NOTIFICATION powerCycleNotification NO
2 QUERY.-DEVICE GROUPS 0-7 deviceGroups 0x00
3 QUERY DEVICE GROUPS 8-15 deviceGroups 0x00
4 QUERY-DEVICE GROUPS 16-23 deviceGroups 0x00
5 SHERY-DEVAGE-GROHRE-24-34 devieeGroups e
6 QUERY CONTENT-DTRO DTRO o*gg‘\*
7 QUERY CONTENTDTR? BIR4 @

8 QUERY-CONTENT DTR2 DTR2 ) lexoo
9 QUERY QUIESCENT MODE quiescentMode |10 NO
10 QUERY-APPLICATION-CONTROLLER ERROR | appticationControllerErar| NO
1 QUERY-INPUT DEVICE ERROR inputDeviceErop NO
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Apply (Clamp-bus-voltage to Vbus V-on bus-interface)
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DTRO(85) | DTRO(266) | DTRO{15) DTRO{15) DTRO(15) DTRO{15)
expectation 15 85 255 15 ) 0
ooy ooy arov at | g at
v | ™ 8V
416 416 416 334 | o 334
416 | VBus | 416 |VBus | 416 500 | VBus 500
416 416 416 334 | o 334
416 | VBus | 416 | \VBus | 446 500 | VBus 500
416 | VBus | 416 | VBus | 416 334 | VBys 334
416 416 416 s00-J¢ 0 500
416 416 416 500| o 500
416 | VBus | 416 | VBus | 416 334 | VBus 334
416 | VBus | 416 | VBus | 446 500 | VBus 500
416 416 416 334 | o 334
416 | VBus | 416 | VBus | 446 500 | VBus 500
416 416 416 334 | o 334
416 | VBus | 416 | VBus | 416 334 | VBus 334
416 416 416 334 | o 334
416 416 416, 500 | © 500
416 | VBus | 416 | VBus | 416 500 | VBus 500
416 416 X6 500 | © 500
416 | VBus | 416 |\Bud| 416 500 | VBus 600
o kﬁ:j VBus | 'OWH 500 | © 500
*?mwf VBus | OWT | vpys | 1OWH 500 | © 500
hiahT hiahT hiahT
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Teststep half double modHalf modDouble expect
6 AHps 833us 500us 1000us accept
+ Afps 833us 334us 667us accept
2 334us 667us 500us 1000us accept
3 500ps 1000us 334us 667us accept
4 334ps 1000us 560us 667us aceept
& 500ps 667us 334us 1000us accept
6 s 833ps #60ps 4200ps ighore
# 334ps 667us #50us 4200us ighore
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answer=QUERY DEVICE STATUS
if (answer 1= XIXX-XXXXb)

hic tact caauance the instance avant cchame ic cat to nan csat values After sendinh- 3
S—tE Sequence—ne Stahce—eve Seheme1S—Setto e5€ HUES Rer—SsenRaing—a
Nnd o a a na the in nca _avan h e h O ase O
aHa—o6f-3a g 2 v 4 b3 o aHd 5 the
neo an hama ch ha cha ad fo Aaco AAd ha roaca O A tha O
a D a—+o a o>td ahda atd$—oO

2385 &



https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed

- 136 - IEC 62386-103:2022 CMV © IEC 2022



https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed

- 137 -

IEC 62386-103:2022 CMV © IEC 2022

chnrt addrocc-

.,
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SAARRY AT L=

O T CATCOUTtCT—111

oo Toura

GO

O OTACaoT ;) LA N =S4 =

A>3

Z‘\
Vluuuvpl.uu.

('b.
NO

TIaot
T ‘kgk

cented
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lnthe first six cases—the RESET command should not be executedIn-the !chf\QA
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)
Test
ten i cornpasnds query vgl@
o ADD-TO-DEVACE GROUPS 0-15 QUERY DEVICE GROUPS 8-15 Q%@ gearGroups0-15
4+ | ADDTODEVICE GROUPS §-15 | REMOVE FROM DEVICE GROUPS 0-15 QUER—‘#QEWGEGR—OURS—S——15% 0x01t gearGroups0-15
2 ADD-TO-DEVACE GROUPS 16-3+ QUERY-DEVICE GROUPS 24@) 0x00 gearGroupst6-31
3 | ADDTODEVICE GROUPS}6-31 | REMOVE FROMDEVICE GROUPS 16-31 | QUERY DEVACE GROUPS-4-31 0x0+ gearGroupst6-31
DISABLE APPLICATION Y

4 | CONTROLLER ENABLE APPLICATION CONTROLLER w No applicationfctive
s ENABLE APPLICATION DISABLE APPLICATION CONTROLLER m% VES NN
6 | START-QUIESCENTMODE STOP-QUIESCENT MODE QUERY-QUIESCENT MODE YES quiescentMode
7 | STOPQUIESCENTMODE START-QUIESCENT MODE w@ NO quiescentMode

ENABLE POWER CYCLE NOTIFICATION _ powerCycleNotification
& | NOTIRICATION ¢« PNOTIFICATION NG
¢ | NOTIFICATION WW&W NOTIFICATION YES powerCysleNotification
10 oY QUERY SHORT-ADDRESS NO initialisationState
14 | INTALISE (oldAddress) RANDOMISE R GetRandomAddress{) OXEFFFFE | | LOXEEFEFE randomAddress
12 SET SHORTABDRESS, |~ QUERY DEVICE CAPABIITIES NO shortAddress

—cvl —

¢¢0¢ 031 ® AIND ¢c0c:€01-98¢€¢9 O3l
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Test
. commandt
o) SETEVENT PRIORITY, DTRO(2) | SEFEVENTPRIORITY QUERY EVENT PRIORITY eventPriority
1 SET EVENT PRIORITY QUERY EVENT PRIORITY eventPriority
DTRO-(4)
DISABLE INSTANCE ENABLE INSTANCE QUERY INSTANCE ENABLED instanceActive
ENABLE INSTANCE DISABLE INSTANCE QUERY- INSTANCE ENABLED instanceAsctive

¢¢0¢ O3l ® AIND ¢¢0c:€01L-98¢€¢9 O3l
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JMMWWMWFWM
S
fp command2 query valuet Créluez
}
QO
ADD TO DEVICE GROUPS 0-15 QUERY. DEVICE GROUPS 8-15 gearGroups0-15
o o;%q, 0x04
4 | APDTODEVICEGROUPS | | ooyovE FROM DEVICE GROUPS 0-15 QUERY DEVICE GROUPS 8-45 | Ir\@m 0%00 gearGroups0-15
4
2 ADD TO DEVICE GROUPS 16-31 g‘fgmg@’m%f‘@o 0x00 0x01 gearGroups16-31
v
ADD-TO DEVICE GROUPS ngwggweeeagﬁhx
3 REMOVE FROM-DEVICE GROUPS 1631 | S 2 0x04 0%00 gearGroups16-3+
4| QeABLE ARPLIGATION ENABLE APPLICATION-CONTROLLER m NO YES applicationActive
5 | conrRonies ATION DISABLE APPLICATION-CONTROLLER gﬁﬁm YES NO applicationActive
6 | STARTQUIESCENTMODE | | STOP QUIESCENT MODE QUERVQUIESCENT MODE YES NO quiescentMode
7 | STOPQUIESCENTMODE | | START QUIESCENTMODE w@ NO YES quiescentMode
8 | NOTIFICATION Wm‘»m NO YES powerCycleNetification
—
o | ENABLE POWER CYCLE DISABLE POWER GYCLE NOTIFiGATION | QUERY POWER CYCLE ves "o
NOTIEICATION L NOTIEICATION
10 o QUERY-SHORT ADDRESS NO oldAddrebs | initialisationState
\\‘
11 | INITHALISE (oldAddross) (@) GetRandomAddress () OXFFFFFF | LOXEEEEIEE | randomAddress
O@
N
OQ‘
C)%
N

¢¢0¢ 031 ® ANIND ¢c¢0c:€01-98¢€¢9 O3l

—6vl —
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Test
. command?t
step i
sl SET EVENT PRIORITY, DTRO (2} SETEVENT PRIORITY QUERY EVENT PRIORITY eventPriority
4 SETEVENT PRIORITY QUERY EVENT PRIORITY eventPriority
DTRO (4)
2 DISABLE INSTANGCE ENABLE INSTANGCE QUERY INSTANCE ENABLED instanceActive
ENABLEINSTANCE DISABLE INSTANCE QUERY INSTANCE ENABLED instanceActive

¢¢0¢ O3l ® AIND ¢¢0c:€01L-98¢€¢9 O3l

€Sl —
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DTRO(OXAA) ,.O\ QUERY-CONTENT-DTRO DTRO OXAA oloo
DTR1(OXAB) QUERY CONTENT-DTR* DTR% OXAB 0400
N
DTR2(0xb) QUERY CONTENT-DTR2 DTR2 OXAC 0400
QUERY-QUIESCENT .
10 ﬁ@e@%ﬂ Hone quiescentMode NO No
@ABL@Q@WER |
14 YeEE W ST aeraarer 99“‘9*@”‘9‘9, : ¥ES 3
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Teststepi datad datat data2 \Q(b
o 000000046 | 11411116 | 100000004
1 000000106 | 000000016 | #1111£HY
2 000001006 | 00000040b 9_9(5&9%49
3 000010006 | 000001005 | bebooo1ob
4 000100006 | 000010005% | 000001005
5 00100000b oooﬁrgggog" 00001000b
6 010000005 9@)\8@% 000100005
7 100000006 | 1930000006 | 00100000b
8 1444444485, > 100000006 | 04000000b

Q
N\

gEBHY
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0 “\999999994@ 1414111446 | 40000000b

4 | ocoo00010b | 00000001b | 11141111k

" 00000100b | 00000040b | 00000001k

@ 3 00001000b | 00000100b | 00000010b

Q) T4 00010000b | 00001000b | 00000100b

®~ 5 00100000b | 00010000b | 00001000b

OQ‘ 6 04000000b | 00100000b | 00040000b

e 7 10000000b | 01000000b | 00100000b
\Q/C) 8 1414411444b | 40000000b | 01000000b
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Iﬁjr address | nrBytes | dtrValue text
o 0x03 6 9 GTiN(decimal)
1 0x09 1 10 Firmware-version(major)
2 OX0A 1 11 Firmware version(minor)
3 0x0B 8 19 Serialhumber(decimal)
4 0x13 1 20 HW.-version(major)
5 0x14 1 21 HW version (minor) &
6 Ox15 1 22 104-version-number (-‘$\
7 0x16 1 23 102 version-number pq'/
8 0x17 4 24 103-version-number )V
9 ox18 1 25 Nw@%eﬂe@ea#ee%#dewee&—uﬂ%&%—@he—b&s—w% e iis i
10 0x19 1 26 Number of logical control-gear s in the bus unit
°
o)

ahd rethe emo ban Mpremente a—3a€€o =-‘,=- ification
o O

DTRO0) $\‘S\®
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List of comments

Figure 1 is updated since the IEC 62386 series was extended by new parts.
This is primarily used for memory bank content.

This is a clarification as event message encoding is defined in Subclause 7.2.2.
This is a clarification as event messages are described in Subclause 9.7.

Deleted since this is redundant information

For input devices which measure a signal with a certain resolution (e.g. IEC 62386-304
light sensor), the description of event generation based on hysteresis( was [not
clear enough, as the input value had two representations: A value with")"resolutijon
bits, and the N-byte “inputValue” variable. Therefore the new term “measuted value| is
introduced representing the value based on the resolution.

Example: An input signal which is measured with 14-bit resolution(will be represented
as a 14-bit measured value, which is scaled into the 2-byte “inputValue” variable.

This is a clarification of behaviour during quiescent mode.
All updates within Subclause 9.11 are made to be in line~with IEC 62386-102 behaviopur.

The RAM and NVM memory types are sub-divided” into RO and RW types. This
distinction is expected to be required in some future parts 3xx of IEC 62386, such|as
part 351.

This table clarifies the volatility and possibility for modification over the interface, |for
each memory type.

Protectable memory locations may be.introduced in future IEC 62386 parts 3xx.
These requirements are moved te'Subclause 9.11.5.3.

This paragraph is incorporated’in Subclause 9.11.5.2.

This allows for multi-bytecvalues to be introduced in future additions or updates to |IEC
62386 parts 3xx. Theurequirements here allow a consistent method to reliably read
multi-byte values. Starting a read operation from the first byte fetches the latest value,
and latches the.remaining bytes, allowing them to be read without the possibility of their
values changing before they can be read out.

Unimplemented locations now differ depending on whether MASK is part of the allowed
range Of-validity or not; this is related to protectable memory locations described in
Subclause 9.11.4.

Temporarily unavailable locations with value TMASK may be introduced in future
additions or updates to IEC 62386 parts 3xx.

This latching mechanism of complete memory banks allows for future additions or
updates to IEC 62386 parts 3xx. It allows for the read-out of a memory bank's contents
over a period of time, with all content relating to the same point in time (the time when
the bank was latched).

This mechanism for writing multi-byte values allows for future additions or changes to
IEC 62386 parts 3xx.

"Current bus unit configuration" is a new and optional feature, described in Subclause
9.20.

The command SAVE PERSISTENT VARIABLES is removed. Subclause 9.18 gives the
updated conditions for saving of the NVM variables.
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This clarifies the required use of the priorities, but does not change the requirements
from previous edition 1.0.

Instance configuration is new and optional functionality. See Subclause 9.19.

Storing NVM variables is changed in a way that control devices must now automatically
save NVM variables to flash (non-volatile memory), ensuring they are saved in case a
power-cycle occurs within a defined time of the changed variables. The control devices
may no longer rely on a command to force this save to non-volatile memory. Therefore
the command SAVE PERSISTENT VARIABLES is removed.

Input devices can have physical inpufs or sensors that could be supported by more fhan
one part 3xx of IEC 62386. The actual desired function may depend on the connected
signal source, or the intended application.

Example: An input device for manual control could provide functionality-according to
IEC 62386-301 if a push button is connected, or it could provide functionality according
to IEC 62386-302 if a switch is connected.

Since it is not possible for most input devices to detect the type of signal sou’che
automatically, this new functionality in edition 2.0 now provides the possibility to chapge
the instance types and related instance configuration of an inpGtydevice.

This is a new and optional feature, introduced in line with [EC'62386-102 edition 3.0.

Some control devices can be programmed in the factery-to operate in different bus dinit
configurations, whereas the GTIN remains the same."This edition 2.0 now providep a
new byte in memory bank 0 to read out the current"configuration. Currently there are|no
configurations standardized for control devicesi¢but the values shown as "reserved] in
Table 18 allow for future standardized configurations.

This is a clarification as there are actually,two variables “eventPriority”: One is a deVice
variable, one is an instance variable.

This is a new and optional feature_described in Subclause 9.19.

This is a clarification as there.are actually two variables “eventPriority”: One is a deVice
variable, one is an instancevariable.

This is a clarification rather than a change in requirements.

The possibilities, for device identification are extended to allow, in some cases,
identification via\*manually triggered event messages as an alternative to the
identification-procedure triggered by the command IDENTIFY DEVICE.

This is aselarification rather than a change.

Storing’ NVM variables is changed in a way that control devices must now automatically
save NVM variables to flash (non-volatile memory), ensuring they are saved in casg a

power-cycle occurs within a defined time of the changed variables. The control deviges
may no Innnnr rnl\/ on a command to force this save to non-volatile memaory Therefbre

the command SAVE PERSISTENT VARIABLES is removed.

This command description is added here to show explicitly that this command exists at
device level, as well as at instance level. See Subclause 11.8.8.

This is a clarification rather than a change.

This command description is added here to show explicitly that this command exists at
device level, as well as at instance level. See Subclause 11.9.13.

This is a clarification rather than a change.

This is a clarification rather than a change.
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Input devices can have physical inputs or sensors that could be supported by more than
one part 3xx of IEC 62386. The actual desired function may depend on the connected
signal source, or the intended application.

Example: An input device for manual control could provide functionality according to
IEC 62386-301 if a push button is connected, or it could provide functionality according
to IEC 62386-302 if a switch is connected.

Since it is not possible for most input devices to detect the type of signal source
automatically, this new functionality in edition 2.0 now provides the possibility to change
the instance types and related instance configuration of an input device.

Input devices can have physical inputs or sensors that could be supported by more\than
one part 3xx of IEC 62386. The actual desired function may depend on the caonnéected
signal source, or the intended application.

Example: An input device for manual control could provide functionality~according to
IEC 62386-301 if a push button is connected, or it could provide functionality according
to IEC 62386-302 if a switch is connected.

Since it is not possible for most input devices to detect the type of signal sourche
automatically, this new functionality in edition 2.0 now provides the possibility to chapge
the instance types and related instance configuration of an inpubdevice.

This is a clarification rather than a change.

Input devices can have physical inputs or sensors that(could be supported by more than
one part 3xx of IEC 62386. The actual desired fun¢tion may depend on the connected
signal source, or the intended application.

Example: An input device for manual contreh.could provide functionality according to
IEC 62386-301 if a push button is connected; or it could provide functionality according
to IEC 62386-302 if a switch is connected.

Since it is not possible for most input devices to detect the type of signal soufce
automatically, this new functionality“in edition 2.0 now provides the possibility to chapge
the instance types and related instance configuration of an input device.

Input devices can have physical inputs or sensors that could be supported by more than
one part 3xx of IEC 62386 The actual desired function may depend on the connected
signal source, or the inténded application.

Example: An input device for manual control could provide functionality according to
IEC 62386-301 ifia push button is connected, or it could provide functionality according
to IEC 62386-302'if a switch is connected.

Since it is 'not possible for most input devices to detect the type of signal sou’che
automatieally, this new functionality in edition 2.0 now provides the possibility to chapge
the instance types and related instance configuration of an input device.

This."is important to note for design of application controllers that assign short
addresses to control gear and control devices.

Test procedures are no longer part of the IEC document.
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9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 103: General requirements —
Control devices

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization Compri
hil national electrotechnical committees (IEC National Committees). The object of IEQ)is”to pron
nternational co-operation on all questions concerning standardization in the electrical and elegtronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘feferred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC Natignal Committee intere
n the subject dealt with may participate in this preparatory work. International; governmental and i
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance)with conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;as hearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical,cemmittee has representation fromni
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsiblé for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergs
pbetween any IEC Publication and the correspondinginational or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation-of*conformity. Independent certification bodies provide confor
pssessment services and, in some areas,@ccess to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

Il users should ensure that they havethe latest edition of this publication.

No liability shall attach to IEC ot its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature~whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.

Attention is{drawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent rights, IEC shall not be held responsible for identifying any or all such patent rights.

IEG 62386-103 has been prepared by IEC technical committee 34: Lighting. It is
InteFrnationaI Standard.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is

t of

an

This second edition cancels and replaces the first edition published in 2014 and
Amendment 1:2018. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

the scope has been updated;
quiescent mode has been updated;

non-volatile memory (NVM) save time has been added, and SAVE PERSISTENT

VARIABLES command removed;

memory bank 0 has been modified, and common memory bank requirements have been

added;
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e) IDENTIFY DEVICE has been updated;

f) version number has been changed;

g) bus unit configuration has been added; and

h) instance types and configuration have been added.

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

Draft Report on voting

34/946/FDIS 34/990/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
thelabove table.

The¢ language used for the development of this International Standard is English:

This document was drafted in accordance with ISO/IEC Directives, Part\2; and developed in
acqordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplemegnt,
avgilable at www.iec.ch/members_experts/refdocs. The main document types developed|by
IEQ are described in greater detail at www.iec.ch/standardsdev/publications.

This Part 103 of IEC 62386 is intended to be used in.€onjunction with Part 101, which
contains general requirements for the relevant product type (system), and with the appropriate
Parts 3xx (particular requirements for control devices) ‘eontaining clauses to supplemen{ or
mofify the corresponding clauses in Part 101 and¢Part 103 in order to provide the relevjant
requirements for each type of product.

A list of all parts in the IEC 62386 series, published under the general title Digital addressdble
lighting interface, can be found on the IECwebsite.

Th¢ committee has decided that the cantents of this document will remain unchanged until the
stapility date indicated on the |IEC website under webstore.iec.ch in the data related to the
spdcific document. At this date, the' document will be

e [reconfirmed,
e |withdrawn,
e |[replaced by a reyised edition, or

e |amended.

IMRORTANT - The "colour inside"” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of itp
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

IEC 62386 contains several parts, referred to as series. The |IEC 62386 series specifies a bus
system for control by digital signals of electronic lighting equipment. The IEC 62386-1xx
series includes the basic specifications. Part 101 contains general requirements for system
components, Part 102 extends this information with general requirements for control gear and
Part 103 extends it further with general requirements for control devices. Part 104 and
Part 105 can be applied to control gear or control devices. Part 104 gives requirements for
wireless and alternative wired system components. Part 105 describes firmware transfer.
Part 150 gives requirements for an auxiliary power supply which can be stand-alone, or built
intg control gear or control devices. Q

The¢ |EC 62386-2xx series extends the general requirements for control gear with Ilamp
spgcific extensions (mainly for backward compatibility with Edition 1 of IEC 6238’@ and with
control gear specific features. Q

The IEC 62386-3xx series extends the general requirements for contro@%bices with input

deyice specific extensions describing the instance types as well as soj’he common features

that can be combined with multiple instance types. Q)
$e)

This second edition of IEC 62386-103 is intended to béb(lfsed in conjunction With
IEG 62386-101 and with the various parts that make up the @62386-3xx series of particdlar
requirements for control devices, and can be used togeth ith [IEC 62386-102 and with the
varjous parts that make up the IEC 62386-2xx seriesgs‘{or control gear. The division into
separately published parts provides for ease of futur€,amendments and revisions. Additignal
requirements will be added as and when a need for is recognised.

R

The setup of the standards is graphically repre\sgq\ted in Figure 1 below.

Figure 1 — IEC 62386 graphical overview

When this part of IEC 62386 refers to any of the clauses of the other parts of the
IEC 62386-1xx series, the extent to which such a clause is applicable is specified. The other
parts also include additional requirements, as necessary.

All numbers used in this document are decimal numbers unless otherwise noted. Hexadecimal
numbers are given in the format OxVV, where VV is the value. Binary numbers are given in
the format XXXXXXXXb or in the format XXXX XXXX, where X is 0 or 1, "x" in binary numbers
means "don't care".
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The following typographic expressions are used:
Variables: variableName or variableName/[3:0], giving only bits 3 to 0 of variableName;
Range of values: [lowest, highest];

Command: "COMMAND NAME".
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1

DIGITAL ADDRESSABLE LIGHTING INTERFACE -

Part 103: General requirements —
Control devices

Scope

Thi
ele

2

The¢ following documents are referred to in the text in such a way that\some or all of t
tent constitutes requirements of this document. For dated references, only the editlion

cor
citg
any

IEQ
- S

IEQ
-

1EQ
req

3

For
foll

1SQ
add

3.1
brd

s part of IEC 62386 is applicable to control devices for control by digital signals
ctronic lighting equipment.

Normative references

d applies. For undated references, the latest edition of the referenced document (includ
amendments) applies.

62386-101:2022, Digital addressable lighting interface’< Part 101: General requireme
ystem components

62386-102:2022, Digital addressable lighting jnterface — Part 102: General requireme
ontrol gear

uirements for control devices

Terms and definitions

the purposes of this document, the terms and definitions given in IEC 62386-101 and
bwing apply.

and IEC maintainsterminology databases for use in standardization at the follow
resses:

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

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

adcast

type of address used to simultaneously address all control devices in the system

3.2

broadcast unaddressed
type of address used to simultaneously address all control devices in the system that have no
short address

3.3

device command
command which addresses the control device and has a value of OxFE in the instance byte of

the

command frame but is not an event message

of

eir

ing

nts

nts

62386-3xx (all parts), Digital addressable lighting interface — Part 3xx: Particylar

the

ing
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3.4
device group
type of address used to address a group of control devices in the system at once

3.5

DTR

data transfer register

multipurpose register used to exchange data

3.6

event
insfance report, characterized by its event number, of a change or a defined sequenceg of
chgnges of its input value

Note 1 to entry: The event number is specific to the type of instance that sends the report.

3.7
evént scheme
chgracterisation of the information, as provided by an instance when producing an event
megsage, that identifies the source of the event

3.8

feTure
optional extension at instance and/or device level

3.9
feature command
command which addresses one or more features of an input device or device instance and
hag a value different from OxFE in the instanee byte of the command frame but is not|an
insfance command or an event message

3.10
GTIN

glgbal trade item number

number used for the unique idehtification of trade items worldwide

Note 1 to entry: For further information see http://en.wikipedia.org/wiki/GTIN.

Note 2 to entry: The global trade item number is comprised of a GS1 or U.P.C. company prefix followed by an
iten] reference number-and a check digit. It is described in the "GS1 General Specifications" (see [1]).

3.1/

input signal
physical value that an instance of an input device is designed to detect and process

Note J\orentry: Examples for physical values are "illuminance" and "button state".

3.12

identification

temporary state used during commissioning that allows the installer to identify particular
control devices

3.13
input value
encoded data, representing the input signal

Note 1 to entry: The way in which the input signal is encoded depends on the instance type.
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3.14

instance command

command which addresses one or more instances of an input device and has a value differ
from OXFE in the instance byte of the command frame but is not a feature command or
event message

3.15
MASK
value with all binary digits set to 1

ent
an

1 to entry: If a query is asked where the answer is NO, there will be no responsef such that the sendg
uery will conclude "no backward frame" following IEC 62386-101:2022, 8.2.5.

2 to entry: The answer NO could also be triggered by a missed query.

-volatile memory

power cycle

3.1

NVM-RO

NVM that cannot be written using any command

3.1

NVM-RW

NVM that can be modified using one or more commands
3.2

op¢ode

part of a command-frame that identifies the command to be executed

3.2/
operating mode

set| of states) identified by a number in the range [0,255], characterised by a collection
varjables’and memory settings, and used to select a set of functionalities to be exhibited b
corntrgldevice, including its required reaction to commands

ory

r of

-volatile read/write memory, the content of which can-be changed and will not be lost due

of
y a

Note 1 to entry: Control devices can support more than one operating mode.

3.22
PING
16-bit forward frame with bits [15:0] equal to 0xADOO

Note 1 to entry: As specified in IEC 62386-102, PING has no meaning for control gear.

3.23
quiescent mode
temporary mode in which the device does not send forward frames
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3.24

RAM

volatile read/write memory, the content of which can be changed and will be lost due to a
power cycle

3.25
RAM-RO
RAM that cannot be written using any command

-RW

random 24-bit number generated by the control device on request during system initialisatign

stafe in which all NVM variables of the control device have their resetvalue, except those that

Not¢ 1 to entry: In this document read-only is meant from\a system perspective. A ROM variable may actually be

search address
24{pit number used to identify an individual control device in the system during initialisation

3.31
short address
type of address used to address an individual control device in the system

Note 1 to entry<{ This means that an 8-bit backward frame of TMASK is a value of OxFE, and a multi-byte menpory

answer to a query where a backward frame of MASK is sent

4 General

4.1 General

The requirements of IEC 62386-101:2022, Clause 4 apply, with the restrictions, changes and
additions identified below.

4.2 Version number

This subclause replaces IEC 62386-101:2022, 4.2.
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The version shall be in the format "x.y", where the major version number x is in the range of 0
to 62 and the minor version number y is in the range of 0 to 2. When the version number is
encoded into a byte, the major version number x shall be placed in bits 7 to 2 and the minor
version number y shall be placed in bits 1 to 0.

At each amendment to an edition of IEC 62386-103 the minor version number shall be
incremented by one.

At a new edition of IEC 62386-103 the major version number shall be incremented by one and

the

minor version number shall be set to 0.

The current version number is "versionNumber" as defined in Table 19.

NOT

5

E |EC documents are generally subject to two amendments before a new edition is prepared,

Electrical specification

The¢ requirements of IEC 62386-101:2022, Clause 5 apply.

If
IEQ

7

7.1

Bus power supply

a bus power supply is integrated into a control” device, the requirements
62386-101:2022, Clause 6 apply.

Transmission protocol structure

General

The¢ requirements of IEC 62386-101:2022, Clause 7 apply with the following additions.

7.2

7.2,
7.2,

For
me

24-bit forward frame encoding
1 Frame format for instructions and queries
1.1 General

7.2.1, commands“shall be interpreted as instructions and queries, and exclude eV,
5sages. The 24-bit forward frame shall be encoded as shown in Table 1 and Table 2.

of

ent
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Table 1 — 24-bit command frame encoding

Bytes/Bits
Address byte Instance byte Oggmje Device addressing

23 | 22 | 21 | 20 | 19 ‘ 18 ‘ 17 | 16 15...8 7...0
0 64 short addresses 1 Short addressing
1 0 32 device group addresses 1 Device group

Device or instance or addressing
T T 17 T T T U T featurerseetable-2 Bfoadcast

unaddressed
1 1 1 1 1 1 1 1 Broadcast
1 ! 0 16 special command ! Command specific Special’commarn|d
spaces
1 1 1 0 X X X 1
1 1 1 1 0 X X 1 Reserved Reserved
1 1 1 1 1 0 X 1
Table 2 — Instance byte in a command, frame
Instance byte
Addressing
1Pp 14 13 12 ‘ 11 | 10 ‘ 09 ‘ 08
0 0 0 32 Instance numbers Instance number
1 0 0 32 Instance groups Instance group
1 1 0 32 Instance types Instance type
0 0 1 32 Instance numbers Feature on instance number level
1 0 1 32 Instance groups Feature on instance group level
0 1 1 32 Instance types Feature on instance type level
1 1 1 1 1 0 0 1 Feature broadcast
1 1 1 1 1 1 0 1 Feature on instance broadcast level
1 1 1 1 1 1 1 1 Instance broadcast
1 1 1 1 1 1 0 0 Feature on device level
1 1 1 1 1 1 1 0 Device
0 1 0 X X X X X Reserved
1 1 1 0 X X X X
1 4 1 1 0 X X X
1 A 1 1 1 0 1 X
1 1 1 1 1 0 0 0
7.21.2 Address byte

The address byte provides

for commands;

16 special command spaces;

the method of device addressing used by the transmitter;
the indication that a command, not an event message, is being transmitted: bit 16 is set

reserved device addresses. Reserved addresses shall not be used by the transmitter.
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7.21.3 Instance byte
The instance byte provides

e for standard commands, the indication of whether a device command, feature command or
an instance command is being transmitted;

e for standard instance commands, the method of instance addressing used by the
transmitter;

e command-specific information for special commands;

far-otaondard ra-ra-ana P et ot o Al R radinatan Ade ”
L TUT oldliudiU CUTTITTITIATIVUOS, TCOUTVUOU TTToldTTUT dAUUTTCOOUO. TACOUTVOU 1TTTolalive dUUTTCOoOoT o O1a

not be used by the transmitter;
e |for standard feature commands, the feature that is being addressed;

e [reserved information for reserved commands.
7.211.4 Opcode byte
The opcode byte provides

e |[for standard commands, the opcode;
¢ |command-specific information for special commands;

e [reserved information for reserved commands.
7.2|2 Frame format for event messages
7.212.1 General

Forll event messages, the 24-bit forward frame_ shall be encoded as shown in Table 3.

Table 3 — 24-bit event message frame encoding

Bits Event scheme? / Soyrce
Event source information Event
information
23 [22 [ 21|20 [19 18 [ 1746 | 15 [14 [ 13 [12] 11 |10 9...0
0 64 short addresses 0 0 32 instance types 1 Device
0 64 short addresses 0 1 32 instance numbers 2 Device and instance
1 0 32 devicg groups 0 0 32 instance types Event 3 Device group
1 0 32 instance types 0 1 32 instance numbers 0 Instance
1 1 32-instance groups 0 0 32 instance types 4 Instance groug
1 1 (0] X X X X 0 1 X X X X X
1 1 1 0 X X X 0 1 X X X X X
1 T T i 0 X X 0 T X X X X X
1 1 1 1 1 0 X 0 1 X X X X X Reserved Reserved
1 1 1 1 ! 1 0 0 1 X X X X X
1 1 1 ! 1 1 1 0 1 0 X X X X
1 1 1 1 1 1 1 0 1 1 0 X X X
Short address and device
1 1 1 1 1 1 1 0 1 1 1 group information, refer Device power cycle
to 9.7.2.

2 Refer to 9.7.3 for further information on event schemes.
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7.2.2.2 Event source information

The event source information in Table 3 provides:

e the indication that an event message, not an instruction or query, is being transmitted:

bit 16 shall be clear for event messages;

e relevant event instance type information, such that the receiver of an event message will

be able to understand the meaning of the event;

e relevant event source information, such that the receiver of an event message is able to

understand where the message is coming from;

e |reserved values.

Eveénts are instance type specific. Application controllers can derive, either explicitly
implicitly, the instance type of the transmitting instance, from the event source information.

NOTE The event source schemes are not equally valuable in terms of telling the receiver” where the e
megsage originated.

7.2.2.3 Event information

is

that describe the instance type.

8 | Timing
The¢ requirements of IEC 62386-101:2022, Clause 8 apply.

9 [ Method of operation

9.1 General

The¢ requirements of IEC 62386-101:2022, Clause 9 apply with the following additions.

9.2 Device features

The¢ IEC 62386 series-allows for the future publication of feature extensions that extend
reJuirements in thissxdocument, or exempt particular requirements.

The event information provides the 10-bit event number and/or event data. Event information
;[nstance type specific and is defined in the applicable partstef the IEC 62386-3xx sel

or

ent

ies

the

The features\for a device can be queried by "QUERY FEATURE TYPE" and

"QUERY NEXT FEATURE TYPE" while the instance byte is set to "feature on device le
(sefe Tablex2).

Table.5 shows the feature type encoding. For further information on the different feature ty

eIIl

es

see parts of the IEC 62386-3xx series.

9.3 Application controller
9.3.1 General
An application controller is that part of a control system that makes the system "work":

e an application controller can commission and configure the system (including availa
control gear);

ble

e an application controller can make the system react to changes in the environment (based

on information coming from input devices);
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e an application controller can change the system response of control gear in the system
(possibly using any command defined in IEC 62386-102:2022).

9.3.2 Single-master application controller

A single-master application controller is not intended to share the bus with other control
devices.

A single-master application controller can try to configure other control devices on the bus,

and/or change the system response of control gear in the system, thereby using any
command defined in |IEC 62386-102 and/or instructions and gueries defined inthis document.

NOTE Especially if the single-master application controller does not handle collisions appropriately,“any dquch
attempt can fail and affect the system negatively.

On|the other hand, a single-master application controller is not required to have.asreceiver/on
board. For this reason, the following holds:

Frdm 9.3.3 onwards, this document assumes a control device to be a“multi-master control
deyice.

In prder to make itself known as a possibly anonymous transmitting bus unit, a single-magter
application controller shall transmit a PING message at regular intervals of 10 min = 1 min.
The first such PING message shall appear at a random timé between 5 min and 10 min after
completion of the power-on procedure.

9.313 Multi-master application controller

Frdm 9.3.3 onwards, this document assumes. a>control device to be a multi-master control
deyice.

A control device that includes an application controller shall have
"applicationControllerPresent” set tonTRUE. "applicationControllerPresent” shall be set| to
FALSE otherwise.

NOTE 1 "applicationControllerPresentf* can be observed through "QUERY DEVICE CAPABILITIES".

In most cases, a system- will have only one application controller active (refer to 9.10.1), put
multiple application centrollers can be operational in a single system.

to Table 23 and*Table 24. It is part of the system integration to ensure that the applicafion
controllers /will accept commands in such a way that it results in a correctly functionling
sydtem.

An|application controller shall accept commands (from other application controllers) accorjing

NOTE\2/ System integrity is easiest to achieve by allowing only a single application controller to do commissioping
and confrguratfon:

NOTE 3 An application controller can be commissioned through alternative interfaces.

An application controller shall not transmit event messages other than for the device power
cycle event.

NOTE 4 If an application controller is active, it can send 24-bit forward frames for purposes other than
transmitting events.

An application controller shall not transmit PING messages.
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9.4 Input device

Input devices make a system sensitive to changes in its environment, by transmitting event
messages.

Input devices shall be multi-master control devices and shall allow commissioning and
configuration by an application controller.

Input devices shall use forward frames only to transmit event messages.

9.5/ Instances of input devices
9.51 General

Anlinput device shall have at least one instance and a maximum of 32 instances),,as shalll be
indjcated by "numberOfinstances”, which can be queried usling
"QUERY NUMBER OF INSTANCES".

A dontrol device that is only an application controller shall have a "HumberOfinstances" equal
to 0.

9.5.2 Instance number

Eag¢h instance shall have a unique "instanceNumber" in the.range [0,"numberOfinstances” — 1].

9.53 Instance type

The¢ instance type for each of the instances oftan input device can be different. It can|be
queried by "QUERY INSTANCE TYPE" while the instance byte is set to either "instance type"
or | instance number" scheme (see Table 2)<The meaning of event information transmitted| by
mepns of "INPUT NOTIFICATION (device/instance, event)" depends on the instance type.

Table 4 shows the instance type encoding. For further information on the different instance
types see the relevant parts of the JEC 62386-3xx series.

Table 4 — Instance types

Instance type IEC 62386 Used for

0 Part 103 Generic purpose, input devices that are not defined. Another
method of identifying the device shall be implemented, to allow
application controller to interpret the events.

1to 34 Part 301 to Part These IEC 62386-3xx parts describe instance types, where xx
331 ranges from 01 to 31.

9.54— Instance features

The IEC 62386 series allows for the future publication of feature extensions that extend the
requirements in this document, or exempt particular requirements.

The features for each of the instances of an input device can be different. They can be
queried by "QUERY FEATURE TYPE" and "QUERY NEXT FEATURE TYPE" while the
instance byte is set to either "feature on instance type level" or "feature on instance number
level" scheme (see Table 2).

Table 5 shows the feature type encoding. For further information on the different feature types
see the relevant parts of the IEC 62386-3xx series.
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Table 5 — Feature types

Feature type IEC 62386 Used for
32 to 96 Part 332 to These IEC 62386-3xx parts describe feature extensions, where xx
Part 396 ranges from 32 to 96.

9.5.5 Instance groups

Instance groups are a means for an application controller to put instances into logical groups,
acrpssmputdevicesConsequently, thesetogicatgroups cam be usedto configure mmuitiple

ins

An
ins
ins

ances at once.

application controller can use up to 32 such groups, numbered in the range {0,31]. Each
ance can be declared to be a member of up to 3 instance groups and.!shall expopse
ance group variables as given in Table 6.

Table 6 — Instance group variables

Variable Description
"ifstanceGroup0" Primary instance group number, MASK if no membership defined.
"instanceGroupl" Additional instance group number, MASK.if no membership defined.
"ifistanceGroup2" Additional instance group number{ MASK if no membership defined.

Ins

fance groups are assigned and queried\by“using the following instance operations:

"SET PRIMARY INSTANCE GROQUP(DTR0)", "QUERY PRIMARY INSTANCE GROUP";
"SET INSTANCE GROUP 1 (DTR0)", "QUERY INSTANCE GROUP 1"
"SET INSTANCE GROUP 2(DTR0)", "QUERY INSTANCE GROUP 2".

The primary group is spedial‘in the sense that only this number shall be used when reporfing

eve
COor

9.6

9.6}

A
cor

nts (if instance group event reporting is used). Additional groups are a means| of
figuring multiple instances at once.

Commands excluding event messages
1 General

ontfol 'device shall check the device addressing scheme to see if it is addressed by a
nmand. The control device shall accept the command, unless any of the following

Cco

dittons hofd:
the command is sent using short addressing, and the given short address is not equal to
"shortAddress";

the command is sent using device group addressing, and the given device group does not
match any of the groups identified by "deviceGroups";

the command is sent using broadcast unaddressed addressing and "shortdAddress” is not
MASK;

the command is sent using reserved addressing;
the command is not defined;

the command is sent using feature addressing, and the given feature is not implemented.
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NOTE For instance and feature commands, additional conditions for command acceptance hold. These are given

in9

9.6

.6.3 and 9.6.4.

.2 Device commands

The instance byte shall be OxFE for device commands. If the instance byte is not equal to
OxFE, the control device shall not accept these commands.

NOTE This addressing mechanism allows the opcode values for device commands and instance commands to
overlap.

9.6

For
ad(
ins
hol

9.6

For
add

Table 2).

A 1
ad(

A feature on instance level shall accept the feature command unless any of the follow

adq

—3—lnstance commands

instance commands that are accepted by an input device (refer to 9.5), the insta
ressing scheme determines the intended (set of) receiving instances within that deyice.
ance shall accept the instance command, unless any of the following additiopal conditi
d:

the command is sent using instance number addressing and the given-instance numbe|
not equal to "instanceNumber",

the command is sent using instance group addressing, and the given instance group d

"instanceGroup2" (see Table 6);

the command is sent using instance type addressing afhd-the given instance type is
equal to "instanceType”,;

the command is sent using reserved addressing.
L4 Feature commands

feature commands that are accepted by*a-“device or instance (refer to 9.5), the feat
ressing scheme determines the intended{set of) receiving features within that device (

eature on device level shall accept the feature command unless any of the follow
itional conditions hold:

the command is sent usihg-feature addressing other than feature addressing on the deV
level,

the command is sent.with instance byte reserved addressing.

itional conditions hold:

the command is sent using feature on instance number level addressing and the gi
instance number is not equal to "instanceNumber";

ce
An
bNS

I is

pes

not match any of the groups identified by "instanceGrowp()', "instanceGroupl” @and

not

ure
bee

ing

ce

ing

en

en

the command is sent using feature on instance group level addressing and the gi

illb‘ldllbﬂ yrouup UIUUD llUt llldtb;l dalty Uf tiIC yroups IdUlltlfIUd lUy “t‘l’lblui’lbeGl"UH
"instanceGroupl" and "instanceGroup2";

0",

the command is sent using feature on instance type level addressing and the given

instance type is not equal to "instanceType";

the command is sent using feature on device level addressing;
the command is sent with instance addressing;

the command is sent with device addressing;

the command is sent with instance byte reserved addressing.
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A feature broadcast command shall be used to address a given feature both on device level
and instance level. A feature broadcast shall be accepted unless any of the following
additional conditions hold:

the command is sent using feature addressing other than feature broadcast;

the command is sent with instance byte reserved addressing.

If the feature command is accepted, the opcode byte determines which feature is addressed.

9.7 Event messages

9.711 Response to event messages

An
me

NOTE A disabled application controller does not send any forward frames, but can still update its internal s

bas

9.7]12 Device power cycle event

application controller is free to act upon reception of any event message or to ignore
5sage.

ed on messages received.

the

tate

Since the power cycle event (see 9.13.2) is a device event, it does not adhere to the default
evgnt frame format. Bits 12 through O shall carry device address information as indicated in
Table 7.
Table 7 — Device address information in power cycle event
Bits
12 11‘10‘09|08|07 06 05‘04|03|02‘01|00
1|= device group valid Lowest device group 1 = short address valid Short address
Bit[12 shall be set if and only if the-transmitting control device is member of at least ¢ne
deyice group. Bits [11:7] shall indicate the lowest device group number of membership in that
cage. If bit 12 is not set, bits [11.7] shall be clear.
Bit[6 shall be set if and only if the transmitting control device has a "shortAddress” different
from MASK. Bits [5:0] shall indicate the device short address in that case. If bit 6 is not set,
bitg [5:0] shall be clear:
9.713 Inputsnotification event
Anlinstance_of an input device shall, when transmitting an event message, use the selected
ev@gnt source addressing scheme as defined in Table 8.
Tabte 8—=Eventaddressingschemes
"eventScheme" Description
0 (default) Instance addressing, using instance type and number.

1 Device addressing, using short address and instance type.

2 Device and instance addressing, using short address and instance number.

3 Device group addressing, using device group and instance type.

4 Instance group addressing, using instance group and type.
An application controller can set and query the TeventScheme” by means of

"SET EVENT SCHEME (DTR0)" and "QUERY EVENT SCHEME" respectively.
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NOTE 1 An instance can only implement an event scheme while certain conditions have been satisfied by the
application controller as well. Instance addressing is the only addressing scheme that will work under all
circumstances.

In the following situations, the instance shall immediately revert "eventScheme" to the default
instance addressing scheme shown in Table 8:

e "eventScheme" has been set to 1 or 2 whereas the containing logical unit has no short
address;

e '"eventScheme” has been set to 3 whereas the containing logical unit is not a member of a
device group;

o |"eventScheme” has been set to 4 whereas the instance has no primary instance grnLup
membership (see 9.5.5).

NOTE 2 The above situations can occur because of a new "SET EVENT SCHEME (DTR0)" command angd/or
becpuse of a change of conditions.

NOTE 3 This implies that the command "SET EVENT SCHEME (DTR0)" can "fail", rather than seétting a prefergnce
that|is granted sometime later. To avoid this failure, application controllers can set the desSired event scheme 3fter
conlpleting those configuration aspects that influence event scheme operation.

Funthermore, and given a viable addressing scheme, the instance shall

e |only refer to "instanceNumber" as the instance number;

e |only refer to "instanceType" as the instance type;

e |only refer to "instanceGroup0" as the instance group;

e |only refer to "shortAddress” as the short address ©f,the containing logical unit;

e |only refer to the lowest device group number that the containing logical unit is a memper
of.

9.7]4 Event message filter

The event message filter can be used>to enable and disable specific events. While the event
filtgr of a specific event is disabled,\this specific event shall not be generated. To enablg or
dispble all events see 9.10.3.

An application controller can set the "eventFilter" by means of
SEJl EVENT FILTER (DTR2-DTRI:DTR0O) and can query the variable by means | of
QUERY EVENT FILTER.0-7, QUERY EVENT FILTER 8-15 and QUERY EVENT FILTER 1623
respectively.

The¢ relevant_parts of the IEC 62386-3xx series shall define the meaning of the bits| in
"eventFilter}~and can reduce the width of the variable "eventFilter" if needed. If the width is
reduced to2 bytes, DTR2 shall be ignored for SET EVENT FILTER (DTR2:DTRI1:DTR0) and
QUERY EVENT FILTER 16-23 shall answer NO. Similarly, if the width is reduced to 1 byte,
DTR4¢shall additionally be ignored for SET EVENT FILTER (DTR2:DTRI1:DTR0) Tnd

Q RV/AEV/ENT CHHLTED O 4L hall 1 MNO.
INT I VEINT TITETLTN O TV olrdll AdioU dAaiTowierl 1TNVU.

9.8 Input signal, measured value and “inputValue”
9.8.1 General

An instance shall process its input signal into a measured value and expose this value to the
system, as described in 9.8.2 to 9.8.4.

9.8.2 Input resolution

The processing shall be done with a precision which is indicated by "resolution”. The actual
resolution used for a particular instance (type) can be subject to requirements in relevant
parts of the IEC 62386-3xx series and/or manufacturer choice.
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The measured value shall be contained in the N-byte variable "inputValue", where N is the
minimum number of bytes needed to contain at least "resolution" bits.

NOTE N is computed as ("resolution"/8) rounded up to the nearest integer. With "resolution” in the range [1,255],
"inputValue" can span up to 32 bytes.

The measured value shall be most significant bit (msb)-aligned in "inputValue”. Unused bits in
"inputValue" shall contain a repeating pattern of the most significant bit(s) of the measured
value.

Table 9 provides an example which shows a measured value of almost 50 % latched int

1-b
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9.8,
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yte "inputValue" after being processed with a "resolution” of 3, 4 and 5 bits respectively,

Table 9 — Measured value (= 50 %) versus resolution and “inputValue’

Bits
716 (5(4(3|2|1|0
3 of [0, 7] o|{1|1(0f1[1]0]1
7 of [0, 15] o(1{1{1]0|1|1](1
15 of [0, 31] O 1|11 [1]0] 141

Resolution Measured value
3-bits
4-bits

5-bits

“inputValue”
109
119
123

NOTE The grey shaded bits are (part of) the (first) repetition of the significant bits.

s method allows an application controller to intergret the input value correctly as an 8
e, regardless of the actual instance resolution..0r sensor precision. The minimum valug
bytes in "inputValue" is always 0, the maximumwalue OxFF, for all resolutions. The relat
psured value corresponds (albeit with variableraccuracy) to the relative input value.

3 Getting the input value

pbnsistent multi-byte input value. An example of such latching scenario is given in Table

JERY INPUT VALUE". (This command shall trigger a latch that contains a copy
butValue” such that  the remaining bytes can be read using a sequence
JERY INPUT VALUE'LATCH" queries. After having returned the last byte of the latch,

JERY INPUT, VALUE".

Table 10 — Example of querying sequence to read a 4-byte input value

Fbit
of
ive

instance shall support a latching:mechanism that allows an application controller to obfain

0.

blication controllers can (tart reading a multi-byte value by sending the command

of
of
the

ance shall not answer further "QUERY INPUT VALUE LATCH" queries until after the next

"inputValue" Command Answer Latched "inputValue

Ir'put signal

"h 2340000"

0x12340000

unspecified

"12345678"

0x12345678"

"QUERY INPUT VALUE"

0x12

0x12345678

g5

0x00000852

"QUERY INPUT VALUE LATCH"

0x34

0x12345678

"124852"

0x00124852

"QUERY INPUT VALUE LATCH"

0x56

0x12345678

"124852"

0x00124852

"QUERY INPUT VALUE LATCH"

0x78

0x12345678

"124852"

0x00124852

"QUERY INPUT VALUE LATCH"

NO

0x12345678

The "inputValue" that is latched is the "inputValue" at the moment "QUERY INPUT VALUE" is

executed.

NOTE 1

just received, the value obtained is not necessarily the same value that triggered the event.

This implies that if an application controller queries the "inputValue” because of an event message it has


https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed

- 26 - IEC 62386-103:2022 © |IEC 2022

The latched value shall be updated only when the next "QUERY INPUT VALUE" is executed.
If the application controller uses "QUERY INPUT VALUE LATCH" without having used
"QUERY INPUT VALUE" as the command before this one, the answer can contain old or
invalid data.

NOTE 2 To prevent concurrent access to the latched data, an application controller can transmit the necessary
queries for this scenario within a transaction, exiting the scenario at any point.

NOTE 3 If an application controller can work sufficiently accurately with 16-bit input for the given instance type, it
can stop after having received the most significant 16 bits of input value, and handle those bits as if they were
delivered by an instance with "resolution” equal to 16. This allows straightforward resolution-independent algorithm
implementation

9.8/4 Notification of changes

A dhange or a sequence of changes in the input signal of an instance shall resultiinan event
megsage as required by this document or that part of the IEC 62386-3xx series-that describes
the| "instanceType"” (see 9.5.3) of that instance.

The¢ event message shall be sent using "INPUT NOTIFICATION (device/instance, event)",| as
degcribed in 11.3.1.

NOTE The manufacturer of the input device can ensure that no event is lost-by” providing a queue. Parts of| the
IEC|62386-3xx series can impose additional restrictions, e.g. to avoid eventflooding.

9.9 System failure

An|application controller should detect system failureand recovery. Preferably, it should |act
upgn any bus power failure with a duration longer thanh 40 ms, thus anticipating a power cyicle
of bus powered devices.

NOTE Bus powered devices can shut down due to a power outage of more than 40 ms.

Nekt, when the system failure is resolved, the application controller should ensure that the
syqdtem resumes normal operation.

9.10 Operating a control device
9.10.1 Enable/disable the.application controller

If present, the application controller is either active or not-active, as shall be reflected| by
"applicationActive”. MWhile deactivated, the application controller shall not send any forwprd
frames, except possibly a power cycle notification (see 9.13.2).

"applicationdetive” shall have no influence on the response to incoming forward transmissions,
including the’/transmission of backward frames following queries.

NOTEThis allows the application controller to monitor the bus, but the application controller cannot use forwyard
fra asto rnar\}_

"applicationActive” shall be stored in the NVM of the application controller. The default value
shall be TRUE in case there is an application controller present, which can be changed by
another application controller using the commands ENABLE APPLICATION CONTROLLER
and DISABLE APPLICATION CONTROLLER. ‘"applicationActive" can be queried using
"QUERY APPLICATION CONTROLLER ENABLED".

9.10.2 Application controller always active

If an application controller is present it can be always active. This shall be reflected by
"applicationControllerAlwaysActive" being TRUE.

When  "applicationControllerAlwaysActive" is TRUE, "applicationControllerPresent" and
"applicationActive" shall always be TRUE.
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"applicationControllerAlwaysActive" can be observed through "QUERY DEVICE CAPABILITIES"
and "QUERY APPLICATION CONTROLLER ALWAYS ACTIVE".

9.10.3 Enable/disable event messages

Event messages are either enabled or disabled, as shall be reflected by "instanceActive”.
While deactivated, the instance shall not send any forward frames. That is, the instance will
not produce any event messages.

"instanceActive" shall have no influence on the response to incoming forward transmissions,
inc[uding the transmission of backward frames following qUEries.

"inftanceActive” shall be stored in the persistent memory of the input device. The default value
shall be TRUE, which can be changed by an application controller using the Jcommands
"ENJABLE INSTANCE" and "DISABLE INSTANCE". "instanceActive" can be ~queried using
"QUERY INSTANCE ENABLED".

To [limit the event messages when enabled, filtering is also available, see*9.7.4.

NOTE Queries are the only way to get information from an instance when event-me€ssages are disabled.
9.10.4 Quiescent mode

In guiescent mode, the control device shall not produce™any forward frames except a$ a
pogsible result of execution of SEND TESTFRAME. No Commands (see also 9.10.1), and|no
evgnt messages (see also 9.10.3) shall be transmitted, regardless of "applicationActive'| or
any "instanceActive”. Event messages shall not bg)queued and shall not be set as pending.
This means that such events are discarded.

Qulescent mode is a temporary mode .which is started or restarted with the command
"START QUIESCENT MODE". It shall end automatically 15 min + 1,5 min after the last
"START QUIESCENT MODE" command was executed. Additionally, the command
"STOP QUIESCENT MODE" shall terminate quiescent mode immediately.

In | quiescent mode, a “lcontrol device shall still respond to comman(ds.
"QUERY QUIESCENT MODE"can be used to determine whether or not a control device ig in
quiescent mode.

At power on of the cdontrol device, quiescent mode shall be DISABLED.

NOTE 1 Quiescéntimode can be used by the application controller during initialisation (see 9.15) to ensure [that
ranlom addressS.comparisons are not frustrated by forward frames from other devices on the bus.

NOTE 2 __Quiescent mode works independently from "applicationActive” and "instanceActive”. This implies fthat
end|ng quigscent mode does not necessarily enable forward frame transmissions.

9.19-5—Modesof-operation
9.10.5.1 General

Different operating modes can be selected at device level by means of command
"SET OPERATING MODE (DTR0)". The currently selected "operatingMode" can be queried by
means of "QUERY OPERATING MODE".

Operating modes 0x00 to Ox7F are defined in this document. At least operating mode 0x00
shall be available. Operating modes 0x80 to OxFF are manufacturer specific. The query
"QUERY MANUFACTURER SPECIFIC MODE" can be used to determine whether the control
device is in an IEC 62386 standard operating mode, or in a manufacturer-specific mode.
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0.5.2 Operating mode 0x00: standard mode

If a device is in "operatingMode"” 0x00, its behaviour shall be as is required by this document,

unt

9.1

il it is set in an operating mode different from 0x00.

0.5.3 Operating mode 0x01 to 0x7F: reserved

Operating modes 0x01 to Ox7F are reserved and shall not be used.

9.1

0.5.4 Operating mode 0x80 to OxFF: manufacturer-specific modes

Mahufacturer-specific modes should only be used if the features required by the applicatlion
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not covered by the IEC 62386 series. If a control device is in a manufacturersspeg
rating mode, the behaviour of the control device may be manufacturer specific.as W
n the following exceptions:

with regard to bus access, the control device shall adhere to IEC 62386-101:2022.

the control device shall adhere to this document at least as far as the following comma
are concerned:

— "SET OPERATING MODE (DTR0)", and "QUERY OPERATING-MODE" and
"QUERY MANUFACTURER SPECIFIC MODE".

— All special commands (see 11.10) except
WRITE MEMORY LOCATION (DTRI, DTRO, data), WRITE MEMORY LOCATION -
NO REPLY (DTRI1, DTRO0, data) and DIRECT WRITE\MEMORY (DTRI, offset, data).

the above commands, the requirements of 7.2.1(shall apply.

mplemented parts of the IEC 62386 series, still be obeyed.
1 Memory banks

1.1 General

lings of the control deyice: Not all consecutive memory banks need to be implement
p within a memory bank not all consecutive locations need to be implemented.

5 recommended that even in manufacturer-specific modes, the commands as specifieq i

ific
ell,

nds

mory banks are freely accessible memory spaces containing information or configuration

ed.
All

lemented memory_bank locations of all implemented memory banks are readable u

ng thesxmemory types shown in Table 11.

ing

mory access commands. Part of the memory is read-only and either programmed by the
hufacturer of the)control device or updated by the control device itself. For all other pafts,
e access using memory access commands can be enabled by the manufacturer. Except
location 0x02, all writable locations of a memory bank are lockable unless specified in fthe
responding memory bank table. Locations within the memory banks shall be implemented
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Table 11 — Memory types

Memory type |Accessibility|Volatility® May be changed Description
via the bus? autonomously by the
control device during
run time
ROM RO NV No For all fixed values that will not change during
run time of the control device.
NOTE ROM is read-only by its nature, but can
be changed during production programming.
FAM-RO RO \Y Yes For values that will not be refained through g
power-cycle. Cannot be changed over the
interface.
RAM-RW RW \Y Yes For values that will not be retained\through a
power-cycle. Can be changed oyerithe interface
NVM-RO RO NV Yes For values that will be retained through a
power-cycle. Cannot be changed over the
interface.
NVM-RW RwW NV Yes For values that willcbe’retained through a
power-cycle. Canibe-changed over the
interface.

o

a8 | RO: Read-only. RW: Read-write.

V: volatile (not retained through a power-cycle). NV: non-volatile (retained through a power-cycle).

The¢ addressable memory space is limited to a maximum of 256 memory banks of maxim
bytes each (approximately 64 kBytes). As this” document specifies how to implem
memory bank 0 and 1 (if present), and reserves.memory banks 200 to 255, this leaves ro
198 memory banks for manufacturer-specific’purposes in the range of [2,199].

251

for

9.11.2 Memory map

If
its

Table 12— Basic memory map of memory banks

manufacturer-specific memory bank in the range of [2,199] is implemented, allocation
content shall comply with the .miémory map provided in Table 12.

um
ent
om

Address Description Default value Reset value® [ Memory
(factory) type
0x00 IAddress of.last accessible memory location factory burn-in, no change ROM
range [0x03,0xFE]
0x01 Indicator byte? a @ any?@
0x02 Memory bank lock byte. Lockable bytes in the OxFF OxFF¢ RAM-RW
memory bank shall be read-only while the lock byte
has a value different from 0x55.
[0x03,0xFE][Memory bank content? @ g any?
OxFF Reserved — not implemented answer NO no change n.a.

The purpose, default values, power on values, reset values, and memory types of these bytes shall be
defined by the manufacturer.

Reset value after "RESET MEMORY BANK".

Also used as power on value unless explicitly stated otherwise.

The byte in location 0x00 of each bank contains the address of the last accessible memory
location of the bank. The value shall be in the range [0x03,0xFE].
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The byte in location 0x01 is manufacturer specific. If implemented, the usage of this byte
should be described by the manufacturer (as well as the entire content of the memory bank).

NOTE 1 It could be used for example to store a checksum in case of a memory bank with static content. Using a
checksum on a memory bank where the content is changed by the control device is not useful.

The byte in location 0x02 shall be used to lock write access. Memory location 0x02 itself shall
never be locked for writing. While this memory location contains any value different from
0x55, all memory locations marked "(lockable)" of the corresponding memory bank shall be
read only. The control device shall not change the value of the lock byte other than as a
consequence of a power cycle or of a "RESET MEMORY BANK (DTR0)" command or other
command affecting the lock byte.

Logation OxFF is a reserved location in every memory bank, and is not accessible. This
lochtion shall not be implemented as a normal memory bank location. When addressed, the
control device shall respond as if this location is not implemented, and it shall*not incremient
"DTRO".

NOTE 2 This location is reserved in order to stop the auto increment of "DTR0".

9.11.3 Selecting a memory bank location

In ¢rder to select a memory bank location a combination of memory bank number and location
ins|de the memory bank is required.

The¢ memory bank shall be selected by setting the,memory bank number in "DTRI". The
locption in the memory bank shall be selected by the™value in "DTR0".

9.11.4 Protectable memory locations

Memory bank locations marked as "protectable" can have read or write protection applied or
renmpoved using a manufacturer-specific method.

Pratectable locations with read_ ‘protection enabled shall reply MASK as a result| of
"READ MEMORY LOCATION (DTRI, DTRO0)". In this case, the implementation or provisior| of
the|related feature is optional,

NOTE 1 Read protection can be enabled by default. If read protection is enabled, this means that the rel@ted
feature is possibly not impleménted and there is no obligation for the manufacturer to provide a mechanism to
deaftivate read protections

Prqtectable locations with write protection enabled cannot be overwritten.

NOTE 2 This means no reply to the WRITE MEMORY LOCATION command when attempting to write to a wfite-
protected location.

9.11.5°, Memory bank reading

9.11.5.1 General

A selected memory bank location can be read using command
"READ MEMORY LOCATION (DTRI, DTR0)". The answer shall be the value of the byte at the
addressed memory bank location.

If the selected memory bank is not implemented, the command shall be discarded.

If the selected memory bank location is below location OxFF, "DTR0" shall be incremented by
one, even if the memory location is not implemented. Otherwise, "DTR0" shall not change.
This mechanism allows for easy consecutive reading of memory bank locations.
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After reading a number of bytes from a memory bank, the application controller should check
the value of "DTRO" to verify it is at the expected or desired location. Any mismatch indicates
an error while reading.

9.11.5.2 Reading multi-byte values

To ensure consistent data when reading a multi-byte value from a memory bank, a
mechanism shall be implemented that latches all bytes of the multi-byte value when the first
byte of the multi-byte value is read, and holds them latched until the first byte of any multi-
byte or single byte value in any memory bank of the same logical unit is read.

Reading from a multi-byte location shall reply with the stored value, and not values frém fthe
write-buffer that is used to buffer values before the complete value is written to memory (see
9.1(1.6.3).

9.11.5.3 Unimplemented locations
If 8 memory bank exists, and the selected memory bank location is

¢ [not implemented and MASK is not shown in the allowed range of values, or

e |above the last accessible memory location,

thelanswer to "READ MEMORY LOCATION (DTRI, DTR0)" shall be NO.

If 8 memory bank exists, and the selected memory bank lecation is

e |not implemented, and

e [the allowed range for the value stored in the’memory bank location includes MASK,

thelanswer to "READ MEMORY LOCATIONNDTRI, DTR0)" shall be MASK.

NOTE The use of MASK in the range of allowed values shown in a memory bank table, effectively allows|the
implementation of the location to be optional.

9.11.5.4 Temporarily unavailable locations

Forl memory locations whichyinclude TMASK in the range of allowed values in a memory bank
tabje, the answer to "READ MEMORY LOCATION (DTRI, DTR0)" shall be TMASK if the vallue
is femporarily unavailable. Except in fault conditions, the control device shall provide a valid
valpie within 30 s.

EXAMPLE Afteryan'external supply power cycle, memory bank values such as measurements can be temporarily
unapailable due to the settling time of digital filters, and is indicated by the use of TMASK.

NOTE If~TMASK is returned repeatedly over a period of time, application controllers can deduce that there fis a
faulf in“the“control device.

9.11.5.5 Latching a complete memory bank for reading

Memory bank tables that show the lock byte value OxAA latches the complete bank, shall
operate as follows:

If the lock byte contains a value other than OxAA, writing the following values to the lock byte
shall cause the stated result:

e OxAA: All locations in the memory bank shall be latched and shall not change until the lock
byte is written, or a power cycle occurs.

e Other values: The memory bank latch shall not be affected.
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If the lock byte contains the value OxAA, writing the following values to the lock byte shall
cause the stated result:

OxAA: All locations in the memory bank shall be re-latched (updated) and shall not change

again until the lock byte is written, or a power cycle occurs.

Other values: The memory bank latch shall be removed. Memory reads shall result in
latest values being returned.

the

An attempt to write to any location other than the lock byte of a latched memory bank shall

res

ult in the same behaviour as if the memory location is not implemented.

Latlching of a full memory bank shall not affect reading or writing of other memory banks.

EXA

app
mer|
will

writ

9.1
9.1

Wr
cor
use
set

On
the
loc

NO]

A ¢
the

MPLE The following example demonstrates two application controllers accessing a latched meémory ban
ication controller A latches a full memory bank 202, then application controller B needs_to) be aware
hory bank 202 is latched. When application controller B reads from memory bank 202, applieation controll
get the latched data. Application controller B can determine this by either monitoring the bus”activity relate
ng the lock byte, or by reading the lock byte before reading other locations.

1.6 Memory bank writing
1.6.1 General

te commands are special commands and therefore not addressable. In order to select
rect control device(s) the addressable command "ENABLE WRITE MEMORY" shall
d. Upon execution of "ENABLE WRITE MEMORY", the addressed control device(s) s
"writeEnableState” to ENABLED.

y while "writeEnableState” is ENABLED, and.the addressed memory bank is implemen
control device shall execute the followinge.eommands to write to a selected memory b
htion:

K: If
that
br B
d to

the
be
nall

dy
nk

"WRITE MEMORY LOCATION (DTR&\, DTRO, data)": The control device shall confirm

writing a memory location with an.@nswer equal to the value data.

[E 1 The value that can be read from_the memory bank location is not necessarily data.

"WRITE MEMORY LOCATION - NO REPLY (DTRI, DTRO0, data)": Writing a mem
location shall not cause~the control device to reply.

ory

"DIRECT WRITE MEMORY (DTRI, offset, data)": The address of the memory location

inside the selected:'bank is given by the content of the instance byte. offset is copied
"DTRO", after which the command is treated

to
as

"WRITE MEMORY LOCATION (DTRI, DTRO0, data)". The control device shall confirm

writing a memory location by replying with an answer equal to data.

ontrol-device shall set "writeEnableState” to DISABLED if any command other than ong
foJlowing commands is accepted:

of

“WRITE MEMORY LOCATIONTDTRT, DTRU, dara)™;
"WRITE MEMORY LOCATION — NO REPLY (DTRI, DTRO, data)",
"DIRECT WRITE MEMORY (DTRI, offset, data)";

"DTRO (data)", "DTR1 (data)", "DTR1:DTRO (datal, data0)", DTR2 (data),
DTR2:DTR1 (data2, datal);

"QUERY CONTENT DTRO", "QUERY CONTENT DTR1", "QUERY CONTENT DTR2".

NOTE 2 This means that commands other than those shown above, which are accepted and then discarded,
set "writeEnableState" to DISABLED.

still
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9.1

1.6.2 Write failures

If the selected memory bank location is

not implemented, or

above the last accessible memory location, or
locked (see 9.11.2), or

not writeable, or

is a protectable location that is currently write protected (see 9.11.4), or

the
llDI
Wri

attempting to write to the least significant byte (LSB).

If t
Oth
me

9.1

To
shg
the
bar

NO7
ope
of €
buff

Aft
val
err

NOT
rea

9.1

there is an attempt to write a value outside of the permitted range,

RECT WRITE MEMORY (DTRI, offset, data)" shall be NO and no memory location shall
ten to. If this applies when writing to a multi-byte location, the reply of NO _shall occur a

he selected memory bank location is below OxFF, "DTR0"” shall be.incremented by o
erwise, "DTR0" shall not change. This mechanism allows for ed$y-consecutive writing
mory bank locations.

1.6.3 Writing multi-byte values

ensure consistent data when writing a multi-byte valuerinto a memory bank, a RAM bu
Il be used such that the buffer stores the temporary bytes being written until the LSB
multi-byte value is written, at which point thef‘complete value is written to the mem
k locations.

'[E 1 The contents of buffers used to store temporary bytes for multi-byte writing can be lost when a
Fation is started to any other multi-byte value inxthe’same memory bank, or during a power-cycle, or as a rg
xecution of RESET MEMORY BANK (DTR0).,This means that it is sufficient to include only one such H
er for writing, per memory bank.

br writing a number of bytes to-a memory bank, the application controller should check
e of "DTRO0" to verify it is at the expected or desired location. Any mismatch indicates
br while writing.

hed.

1.7 Memory bank 0

mory bankX0r contains information about the control device. Memory bank 0 shall
lementéed)in all multi-master control devices.

[E 2 "DTR0" is also incrémented if a non-implemented memory bank location is addressed before OxFF

answer to "WRITE MEMORY LOCATION (DTRI, DTRO, data)" and

be
fter

ne.

ffer
of
ory
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sult
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Table 13 — Memory map of memory bank 0

Address Description Default value Memory
(factory) type
0x00 Address of last accessible memory location [factory burn-in ROM
0x01 Reserved — not implemented answer NO n.a.
0x02 Number of last accessible memory bank factory burn-in, ROM
range [0,0xFF]
0x03 GTIN byte 0 (MSB)?2 factory burn-in ROM
0x04 GTIN byte 1 factory burn-in ROM
0x0p GTIN byte 2 factory burn-in ROM
0x06 GTIN byte 3 factory burn-in ROM
ox0Q7 GTIN byte 4 factory burn-in ROM
0x08 GTIN byte 5 (LSB) factory burn-in ROM
0x09 Firmware version (major) factory burn-in ROM
0x0A Firmware version (minor) factory burn-in ROM
0x0B Identification number byte 0 (MSB) factory burn-in ROM
0x0C Identification number byte 1 factory burn-in ROM
0xQD Identification number byte 2 factory burn-in ROM
OxQE Identification number byte 3 factory burn-in ROM
OxOF Identification number byte 4 factory burn:ih ROM
0x1j0 Identification number byte 5 factory btirn-in ROM
ox1|1 Identification number byte 6 factopy burn-in ROM
0x1]2 Identification number byte 7 (LSB) factory burn-in ROM
0x13 Hardware version (major) factory burn-in ROM
Ox14 Hardware version (minor) factory burn-in ROM
0x1 101 version number? factory burn-in, ROM
|5 according to implemented version number
ox1le 102 version number of all integrated control |factory burn-in, ROM
gear® according to implemented version number
ox1|7 103 version number of all.integrated control |factory burn-in, ROM
devices? according to implemented version number
0x1 Number of logical control device units in the |factory burn-in, ROM
|8 bus unit range [1,64]
0x1|9 Number of logical control gear units in the factory burn-in, ROM
bus unit range [0,64]
0x1 Index nUmber of this logical control device factory burn-in, ROM
IA unit range [0, (location 0x18) — 1]
ox1[Bf Clrrent bus unit configuration’ factory burn-in9 ROM
[0x]1C,0x7F] \|Reserved — not implemented answer NO n.a.
[0xB0,0xFE] [Additional control device information® © ROM
OxHF Reserved — not implemented answer NO n.a.



https://iecnorm.com/api/?name=53ef31b5de429e794b44c7656f54c6ed

IEC 62386-103:2022 © IEC 2022 -35-

Key

GTIN global trade item number
LSB least significant byte
MSB most significant byte

a8 |t is recommended that the product GTIN is not re-used within the expected lifetime of the product after
installation.

b Format of the version number is defined in IEC 62386-101:2022, 4.2.

¢ Format of the version number is defined in IEC 62386-102:2022, 4.2. If not implemented, this is indicated by
OxFF.

d - Loof tb H L et At 4
offfraT ot the—vefrstoffttoertSaerhetH4-

¢ |Purpose and (default) value of these bytes shall be defined by the manufacturer.

f |See 9.20. If this location is not implemented, the answer shall be NO.
9 [The current bus unit configuration can be changed by a manufacturer-specific method.

If there is more than one logical unit built into one bus unit, all logical gnits shall have the
samme values in memory bank locations 0x03 up to and including 0x19:7All control deVice
logjcal units shall have the same values in location 0x1B.

A Bus unit can contain both control gear and control devices.(hey share various numbiers
(e.g. GTIN, identification number). To avoid problems when reading, and getting different
angwers depending on the addressing scheme used, the memory bank layout is the same|for
control gear and for control devices up to and including location 0x19. The data shall be the
same as well. The application controller can use ‘€ither the commands specified| in
IEG 62386-102:— or the commands specified in thiss document to identify the basic data,
provided both are implemented.

The bytes in locations 0x03 to 0x08 ("GTIN 0"to "GTIN 5") shall contain the global trade item
number (GTIN) in binary (see [1]'). The bytes shall be stored most significant first and filled
with leading zeroes.

The¢ bytes in locations 0x09 and 0x0A ("firmware version") shall contain the firmware versfion
of the bus unit.

byte 7") shall contain 64 bits of an identification number of the bus unit. It is recommended
thatt this identificationspumber is the serial number. The identification number shall be stored
with the least significant byte in "identification number byte 7" and unused bits shall be filled
with 0.

ThF bytes in locations 0x0B'to 0x12 ("identification number byte 0" to "identification numper

The¢ combjnation of the identification number and the GTIN number shall be unique.

The kyte’in location 0x13 and 0x14 ("hardware version") shall contain the hardware version of
thelbs unit

The byte in location 0x15 shall contain the implemented IEC 62386-101 version number of the
bus unit.

The byte in location 0x16 shall contain the implemented IEC 62386-102 version number of the
bus unit. If no control gear is implemented, the version number shall be OxFF.

1 Numbers in square brackets refer to the Bibliography.
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The byte in location 0x17 shall contain the implemented IEC 62386-103 version number of the
bus unit.

The byte in location 0x18 shall contain the number of logical control device units integrated
into the bus unit. The number of logical units shall be in the range of 1 to 64.

The byte in location 0x19 shall contain the number of logical control gear units integrated into

the

bus unit. The number of logical units shall be in the range of 0 to 64.

The_byte in location Ox1A shall represent the unique index number of the logical control
deyice unit that implements that memory bank. The valid range of this index number is\(Q to
the|total number of logical control device units in the bus unit minus one.
EXAMPLE A product can contain three control device logical units with three different short addresses. Each of
thege logical units has the same GTIN and identification number, each reports the number of logical/control deyice
unitp with the value 3 and the index of the three control device logical units is reported as 01 or 2 respectiyely.
Regqding location Ox1A using broadcast yields a backward frame according to IEC62386-101:2022, 9[6.2
(col'upted backward frame).
The¢ byte in location 0x1B, if present, shall contain the current busunit configuration, wHich
shall indicate the currently selected implementation of application ¢ontrollers and logical uniits.
Seg 9.20.
9.11.8 Memory bank 1 (optional)
Memory bank 1 is reserved for use by an original equipment manufacturer (OEM), (e.g. a
lunjinaire manufacturer) to store additional information, which has no impact on fhe
funictionality of the control device. Implementation<ef memory bank 1 is optional.
If implemented, memory bank 1 shall at least implement the memory locations up to and
including address 0x10. The fixed usage(for location 0x00 to 0x02 and the recommended
memory map usage for locations 0x03 t0,0x10 is shown in Table 14.
Table 14 — Memory map of memory bank 1
IAddress Description Default value [Reset value®Memory type
(factory)
0x00 |Address of last accessible memory location factory burn- [ no change ROM
in,
range
[0x10,0xFE]
0x01 [Indicatorsbyte® a @ any?
0x02 |Memorysbank 1 lock byte. Lockable bytes in the memory bank OxFF OxFF° RAM-R
shall*be read-only while the lock byte has a value different
from 0x55.
0x03< {OEM GTIN byte 0 (MSB) OxFF no change NVM-RW
Hoekabtt)
0x04 |OEM GTIN byte 1 OxFF no change NVM-RW
(lockable)
0x05 |[OEM GTIN byte 2 OxFF no change NVM-RW
(lockable)
0x06 |OEM GTIN byte 3 OxFF no change NVM-RW
(lockable)
0x07 |OEM GTIN byte 4 OxFF no change NVM-RW
(lockable)
0x08 |OEM GTIN byte 5 (LSB) OxFF no change NVM-RW
(lockable)
0x09 [OEM identification number byte 0 (MSB) OxFF no change NVM-RW
(lockable)
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|Address Description Default value [Reset value®|Memory type
(factory)
0x0A |OEM identification number byte 1 OxFF no change NVM-RW
(lockable)
0x0B |OEM identification number byte 2 OxFF no change NVM-RW
(lockable)
0x0C |OEM identification number byte 3 OxFF no change NVM-RW
(lockable)
0x0D |OEM identification number byte 4 OxFF no change NVM-RW
(lockable)
0x0E |OEM identification number byte 5 OxFF no change NVM-RW
(leckablg)
0x0F [OEM identification number byte 6 OxFF no change NVM-RWV
(lockablg)
0x10 |OEM identification number byte 7 (LSB) OxFF no change NVM-RW
(lockablg)
> (]x11 JAdditional control device information? @ @ @
0xFF |Reserved — not implemented answer NO no change n.a.

GTIN global trade item number
LYB least significant byte
M$B  most significant byte

OKEM original equipment manufacturer

the manufacturer.
b | Reset value after "RESET MEMORY BANK".

¢ | Also used as power on value.

a8 | The purpose, default value, power on value, reset value{@nd memory type of these bytes shall be defined py

The¢ bytes in locations 0x03 to 0x08 ("OEM GTIN 0" to "OEM GTIN 5") should be used

to

identify the product containing the-control device. If the bytes are used for the GTIN, the byjtes
shgll be stored most significant bit first and filled with leading zeroes. These bytes should| be

programmed by the OEM.

The¢ bytes in locations 0x09 to 0x10 ("OEM identification number byte 0" to "OE
ideptification numberbyte 7") should contain 64 bits of an identification number of the OE
product. If the hytes are used for the identification number, it shall be stored with the lea

M
M
st

sighificant bytétin "identification number byte 7" and unused bits shall be filled with 0. These

bytes should\be programmed by the OEM.

The¢ combination of OEM GTIN and OEM identification number should be unique.

9.11.9 Manufacturer-specific memory banks

The manufacturer may use additional memory banks in the range of 2 to 199 to sto
additional information. The memory map of additional banks shall comply with Table 12.

9.11.10 Reserved memory banks

re

Memory banks 200 to 255 are reserved for future use, or are described in the IEC 62386-3xx

series. Implementation or use other than described in the IEC 62386-3xx series is n
permitted.

ot
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2 Reset

2.1 Reset operation

A control device shall implement a reset operation to set all device variables and instance
variables (see Table 19 and Table 20) to their reset values.

NOTE For some variables this operation could have no effect at all.

The reset operation shall take at most 300 ms to complete. While the reset operation is in
progress, the control device can respond to commands or not. However, until the reset

opgration is complete, none of the affected variables needs to have a defined value.

An
shd

9.1

A ¢
bar

NO]

Th

uld wait at least 350 ms to ensure all control devices have finished the reset operation.

2.2 Reset memory bank operation

ontrol device shall implement a reset operation to set the content of all unlocked mem
ks to their reset values (see 9.11), followed by locking the memory\banks.

[E For some memory bank locations this operation could have no effect atzall

reset memory bank operation shall take at most 10,5 to complete. While this re

application controller can trigger the reset operation using the "RESET" instruction and

ory

set

opgration is in progress, the control device can respond‘o*commands or not. However, until

thi
de

An

imglemented memory banks, using the "RESET MEMORY BANK (DTR0)" instruction an
shquld then wait for at least 10,1 s to ensure-all control devices have enough time to finish
reset memory bank operation.

9.1
9.1
Aft

majntain its most recent ‘configuration of NVM variables saved according to 9.18, with

foll

reset memory bank operation is complete, none of the affected memory locations hav
ned value.

application controller can trigger the reset operation for a specific memory bank, or for

3 Power on behaviour
3.1 Power on

pr an external power cycle (see IEC 62386-101:2022, 4.11.1 and 4.11.5), the device s
bwing exceptions:

all variablestmentioned in Table 19 and Table 20 shall be set to the value indicated in
power onsvalue column. The variables that are marked with 'no change' in the power
value column shall not be considered. The variables defined in implemented parts of
IEC 62386-3xx series shall be included;

ther memory bank write enable state shall be disabled for all memory banks and the |

e a

all
i it
the

nall
the

the
on
the

bck

h\]lfo shall he set to ﬂv|:|:;
quiescent mode shall be cancelled (see 9.10.4);
all running timers shall be stopped and cancelled (reset);

"powerCycleSeen"” shall be set to TRUE.

"powerCycleSeen” can be observed through "QUERY DEVICE STATUS".

In order to observe a subsequent power cycle, the application controller should clear
"powerCycleSeen”, using the command "RESET POWER CYCLE SEEN.

NOTE

dev

ices in the system, application controllers can take consideration when clearing "powerCycleSeen".

In a system with multiple application controllers that make use of power cycle information of other control
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9.13.2 Power cycle notification

After completing its power on behaviour according to 9.13.1, a bus unit shall generate one
power cycle event message per device if the "powerCycleNotification” is ENABLED for at least
one of its logical units.

An application controller can use "ENABLE POWER CYCLE NOTIFICATION" and
"DISABLE POWER CYCLE NOTIFICATION" to enable/disable power cycle events for specific
control devices. "powerCycleNotification"” shall be DISABLED by default.

NOTFEt+—The powercycte otificationm s ot mhibited by “appiicartonAcrive“Tor by any “tnstanceAcnve |

The event shall be generated using the "POWER NOTIFICATION (device)" message |as
degcribed in 11.2. The event message shall be sent once using priority 2 and with auhiformly
distributed delay between 1,3 s and 5,0 s after completion of the power-on procedure.

NOTE 2 Applying a random delay helps to avoid collisions of power cycle notifications.
9.14 Priority use
9.14.1 General

The purpose of forward frame priorities is to facilitate appropriate system behaviour within a
multi-master system. Priorities ensure that transmissions fof,time critical system reaction will
haye precedence over transmissions for non-time critical system operation.

e |The first forward frame in a transaction (see IEC%2386-101:2022, 9.3) shall be sent v
priority 2 to 5. All other forward frames in a trapsaction shall be sent with priority 1.

th

e [Forward frames that are not part of a transaction shall be sent with priority 2 to 5.

e |Priority 2 should be used to execute user, instigated actions for switching or dimming fthe
lights. This implies appropriate eventimessages and level instructions. Priority 2 can dlso
be used during commissioning (e.g. addressing).

EXAMPLE 1 Switching or dimming actions~triggered via push-button or presence detector.

e [Priority 3 should be used for configuration of a bus unit and for those event messages that
are not covered by Priorities 2 and 4.

EXAMPLE 2 Writing to memory“banks or feedback events.

e |Priority 4 should beiused to execute automatic actions for switching or dimming the lights.
This means sending appropriate event messages and level instructions.

EXAMPLE 3 Switching or dimming actions triggered by a light sensor.
e [Priority/5n\should be used for periodic query commands.

9.14.2 ( Priority of input notifications

An linstanee—shal-use—a—defaultLeventPriorityequa-to—Prierity 4—whentran an—event
message to produce an "INPUT NOTIFICATION (device/instance, event)". For particular
instance types, this default priority is subject to change by the relevant parts of the

IEC 62386-3xx series.

In a system, the default "eventPriority” can be overruled by the application controller using
"SET EVENT PRIORITY (DTR0)". "QUERY EVENT PRIORITY" can be used to observe the
currently active "eventPriority".
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9.15 Assigning short addresses
9.15.1 General

"shortAddress" shall be derived from data or "DTR0" depending on the command used. It shall
be set on execution of "PROGRAM SHORT ADDRESS (data)" or
"SET SHORT ADDRESS (DTR0)" as follows:

e if data or "DTR0O" = MASK: MASK (effectively deleting the short address);

o if data or "DTR0" < 0x40: data or "DTRO",

e [in all other cases: no change.

9.15.2 Random address allocation

A ¢ontrol device shall implement an initialisation state, only in which, apart fromr the other
opgrations identified in this document, a set of commands are enabled,\that allow [an
application controller to detect and uniquely identify control devices available.'6n the bus and
asdign short addresses to these devices.

"INJTIALISE (device)". It shall end automatically 15 min&) 15 min after the [ast
"INJTIALISE (device)' command was executed. Additionally, a power cycle or the command
"TERMINATE" shall cause the control device to leave the injtialisation state immediately.

The initialisation state is a temporary state which is entered with the commInd

The control device shall have three possible values for "initialisationState™:

e [DISABLED, not in initialisation state;
e |ENABLED, in initialisation state;
e [WITHDRAWN, in initialisation state, yet identified and withdrawn.

The following (special) commands are initialisation commands:

e |"RANDOMISE", "COMPARE" and*"WITHDRAW";
e |"SEARCHADDRH (data)", "SEARCHADDRM (data)" and "SEARCHADDRL (data)";

¢ ["PROGRAM SHORT ABBRESS (data)", "VERIFY SHORT ADDRESS (data)" and
"QUERY SHORT ADDRESS";

e |"IDENTIFY DEVICE":
NOTE "IDENTIFY DEVICE" is by itself not an initialisation command, but typically used during initialisation.
9.15.3 Identification of a device

No| variables shall be affected by the identification procedure. Normal processing shall
continue; i.e. events can be generated on a change of the input value; this shall not stop
ideptifiCation. Where appropriate, variables can be temporarily ignored, so that after the
identification has ended, there are no side effects.

Identification shall be stopped upon execution of any instruction other than
INITIALISE (device) or "IDENTIFY DEVICE".

Identification can be started by sending the instruction "IDENTIFY DEVICE". This shall start
or restart a 10 s + 1 s timer. While the timer is running, a procedure enabling an observer to
identify the selected control device shall run. If the timer expires, identification shall stop.

NOTE The actual procedure is manufacturer specific.

When identification is stopped by an application controller, the corresponding timer shall be
cancelled immediately.
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9.1

6 Exception handling

Control devices and instances shall expose whether an error has occurred by setting (in case
of error) and resetting (in case of no error) the following flags.

An application controller shall change "applicationControllerError". This status can
queried through "QUERY DEVICE STATUS" (see 9.17.2). Detailed error information c
be obtained from "QUERY APPLICATION CONTROLLER ERROR" (see 11.6.4).

be
an

A control device that is not an application controller shall have "applicationControllerError”

set to FALSE.

device instances of the logical wunit. This status can be queried _thro

"QUERY INPUT DEVICE ERROR" (see 11.6.5).
A control device that is not an input device shall have "inputDeviceError" sgtto’FALSE.

An instance shall change ‘instanceError”. This status can bg!’queried thro:l:
"QUERY INSTANCE STATUS" (see 9.17.3). Detailed error information can be obtai
from "QUERY INSTANCE ERROR" (see 11.9.4).

An input device shall change "inputDeviceError" to indicate an error in any of the inleut

gh

"QUERY DEVICE STATUS" (see 9.17.2). Detailed error information can be obtained frlom

gh
ed

9.17 Device capabilities and status information
9.17.1 Device capabilities
Eag¢h control device shall expose its features as a combjration of device capabilities as giyen
in Table 15:
Table 15 — Control device capabilities
Bit Description Value See Subclauge

0 "applicationControllerPresent" is TRUE? "1" = "Yes" 9.3.3

1 "numberOfinstances” is greater than 02 "1" ="Yes" 9.5.2

2 "applicationControllerAlwaysActive™is TRUE? "1" ="Yes" 9.10.2

3 %04 | Reserved for IEC 62386-104 (see [2]) "0" = default value

5 At least one instance supports configuration of "instanceType” "1" ="Yes" 9.19

or "instanceConfiguration/[]"

6 %o 7 | unused "0" = default value

Th¢ device capabilities can be queried using "QUERY DEVICE CAPABILITIES".

9.17.2 ~Device status

Ea
Ta

thhControl device shall expose its status as a combination of device properties as givei

ble 16:
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Table 16 — Control device status

Bit Description Value See Subclause

0 "inputDeviceError" is TRUE? "1" ="Yes" 9.16

1 "quiescentMode" is ENABLED? "1" ="Yes" 9.10.4

2 "shortAddress" is MASK? "1" ="Yes" 9.15.1

3 "applicationActive" is TRUE? "1" = "Yes" 9.10.1

4 "applicationControllerError" is TRUE? "1" ="Yes" 9.16
“powerCycteSeenrts—TRYE? =Y est 943

q "resetState" is TRUE? "1" ="Yes" See below.
Reserved for IEC 62386-104 (see [2]) "0" = default value

The¢ device status can be queried using "QUERY DEVICE STATUS".

Bit|6: "resetState” shall be set to TRUE if all the NVM variables mentioned in Table 19 and
Talple 20 are at their reset value. The NVM variables that are marked with 'no change' in

res

thel IEC 62386-3xx series shall be included. In all other cases the bit shall be set to FALSE

the

et value column shall not be considered. NVM variables defified in implemented parts of

9.17.3 Instance status
Eac¢h instance shall expose its status as a combination of instance properties as giver in
Table 17:

Table 17 — Instance status

Bit Description Value See subclause
0 "instanceError" is TRUE? "1" ="Yes" 9.16
1 "instanceActive" is TRUE? "1" ="Yes" 9.10.3

P to 7 unused "0" = default value

The instance status cah.be observed using "QUERY INSTANCE STATUS".

9.

18 Non-volatile memory

After any change to an NVM variable, the new value shall be restored after a power cy
provided a'period of at least 30 s followed the NVM variable change, before the power cycls

In

case - the above condition is not met, it is possible that the changed NVM variable will

X4

e,

"2

not

b ctorad \aith th ool
€ FesStoretwHn—tmehRewvarde:

NOTE The method used to ensure NVM variables are saved is manufacturer specific. One possible method is to
save some NVM variables within 30 s of them being changed, with others being saved at the time the external
power failure occurs. The method chosen is likely to influence the lifetime of the non-volatile memory.

9.

19 Instance types and configuration

Instances may optionally support a change of "instanceType” with the instruction "SET
INSTANCE TYPE (DTRO0)".

The current instance type can be determined by using "QUERY INSTANCE TYPE", and all
available instance types can be discovered by use of "QUERY AVAILABLE INSTANCE
TYPES".
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Instances may optionally support a change of "instanceConfiguration[]" with the instruction
"SET INSTANCE CONFIGURATION (DTRO, DTR2:DTRI)".

The current instance configuration can be discovered by using "QUERY INSTANCE
CONFIGURATION (DTRO0)".

Any standardised values of "instanceConfiguration[]" are published in the appropriate parts of
the IEC 62386-3xx series. A manufacturer-specific range of "instanceConfiguration[]" may be
used, but use of such values shall not remove any requirements in this document.

If Jnstance configuration is supported, the manual shall state which locations wifhin
"inftanceConfiguration[]" are supported, shall describe the use of such locations in the.case
that these are in the manufacturer-specific range, and shall state their memory type((readdble
and/or writeable).

EXAMPLE 1 Changing the instance type: An instance with volt-free inputs can support a change of instance {ype
between type 1 (push-button) and type 2 (absolute/switch-input device).

EXAMPLE 2 Changing the instance configuration: An occupancy sensor instance with multiple sefsor
technologies such as PIR, microwave/doppler and ultra-sonic can allow configuration-of which sensor technologies
are [currently active.

9.20 Current bus unit configuration

If gresent, the value of current bus unit configuration from\memory bank 0 shall indicate the
currently active implementation of:

e [the value of "applicationControllerPresent".

For the given value of current bus unit configuration, the implementation shall be as shown in
Table 18.

Table 18 — Current bus unit configuration

Current bus unit “applicationControllerPresent" Description
configuration
0 to 1912 Reserved
192 to 255 Manufacturer-specific

2 | Values reserved for future updates to this document.

A manufacturersspecific method is permitted for selection of the current configuration. After
chgnging, the‘bus unit can require a certain time, power-cycle or other requirement before the
new configuration becomes active.

Afternehanging the configuration, the value of "Current bus unit configuration" in mempry
bank 0 shall indicate the active configuration, and the bus unit operation shall be updated
according to the new configuration.

10 Declaration of variables

Table 19 shows the default values, the reset values, the range of validity and the type of
memory of the defined instance independent variables.

Table 20 shows the default values, the reset values, the range of validity and the type of
memory of the defined variables of each of the instances.

The variables that are declared in this Clause 10 shall not be made available for writing
through a memory bank.
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Table 19 — Declaration of device variables

Variable Default value | Reset value Power on Range of validity| Memory
(factory) value type
"shortAddress" MASK no change no change [0,63], MASK NVM
(no address)
"deviceGroups" 0x0000 0000 | 0x0000 0000 | no change [0,0xFFFF FFFF] NVM
"searchAddress" 2 OxFF FF FF | OxFF FF FF [0,0xFF FF FF] RAM
"randomAddress" OxFF FF FF | OxFF FF FF no change [0,0xFF FF FF] NVM
"DTRO" i no change 0x00 [0,0xFF] RAM
"DTR1" a no change 0x00 [0,0xFF] RAM
"DTR2" a no change 0x00 [0,0xFF] RAM
"numberOfinstances"” factory burn-in| no change no change [0,32] ROM
"operatingMode" factory burn-in| no change no change 0, [0x80,0xFF] NVM
"quiescentMode" @ DISABLED DISABLED [ENABLED, RAM
DISABLED]
"applicationActive" applicationCont| no change no change [TRUE, FALSE] NVM
rollerPresent
"writeEnableState"” a DISABLED DISABLED [ENABLED, RAM
DISABLED]
"applicationControllerPresent" factory burn-in| no change filo change [TRUE, FALSE] ROM
"applicationControllerAlwaysActive"” |factory burn-in| no change no change [TRUE, FALSE] ROM
"powerCycleSeen” a FALSE TRUE [TRUE, FALSE] RAM
"powerCycleNotification"” DISABLED no change no change [ENABLED, NVM
DISABLED]
"initialisationState" a no change DISABLED [ENABLED, RAM
DISABLED,
WITHDRAWN]
"applicationControllerError" 2 © FALSEP [TRUE, FALSE] RAM
"inputDeviceError" a ¢ FALSEP [TRUE, FALSE] RAM
"resetState" TRUE TRUE TRUEP [TRUE, FALSE] RAM
"eventPriority" 4 no change no change [2,5] NVM
"versionNumber": 3.0 no change no change 00001100b ROM

2| Not applicable.
The value should reflect the actual situation as soon as possible.

¢ | The value.gotld change as a consequence of the RESET command execution.

This variable is independent of the instance variable(s) "eventPriority".
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Table 20 — Declaration of instance variables

Variable Default value | Reset value Power on Range of Memory
(factory) value validity type
"instanceGroup0" MASK MASK no change [0,31], MASK NVM
"instanceGroupl" MASK MASK no change [0,31], MASK NVM
"instanceGroup2" MASK MASK no change [0,31], MASK NVM
"instanceActive" TRUE no change no change [TRUE, FALSE] NVM
"instanceType" factory burn-in | no change no change [0,31] ROM or
NVM
"resolution" factory burn-in | no change no change [1,255] ROM
"inputValue" a no change | no change® [0,2N"8 - 11° RAM
"instanceNumber" factory burn-in | no change no change [0, ROM
"numberOfinstances"y 1]
"eventFilter" OxFF FF FF OxFF FF FF no change [0, OXFF RFR EF] NVM
"eventScheme" 0 0 no change [0,4] NVM
"eventPriority" f 4 no change no change [12,5] NVM
"instanceError” @ N FALSEP [TRUE, FALSE] RAM
"{nstanceConfiguration[]"® | factory burn-in | no change no change [0, OXFFFF]¢ NVM or
ROM
94 Not applicable.
% The value should reflect the actual situation as soon as pessible.
N computed as ("resolution"/8) rounded up to the nearést integer.
For particular instance types, the values belonging. tethis variable can be changed by the relevant part of
the IEC 62386-3xx series.
9 The value could change as a consequence of‘the RESET command execution.
1 Instance variable(s) "eventPriority" are indeépendent of the device variable "eventPriority".
The size of this array is manufacturerispecific, from 0 to 256 locations. Implemented locations are up t
16 bits in size.

1

1
Un

11

Ta

{1

General

Definition of commands

2 Owverview sheets

Ised opcodes*are reserved for future needs.

bles21 to Table 24 give an overview of the control device's event messages, standard

commands and special commands.

Table 21 - Instance event messages

Event message name Event source Event References | Command
information | information subclause
INPUT NOTIFICATION (device/instance, event) | device/instance event 9.7.3 and 11.3.1
9.8.4
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Table 22 — Device event messages

Event message name Bits [23,13] Bits [12,0] References Command
subclause

POWER NOTIFICATION (device) Ox7F7 device 9.7.2 and 9.13.2 11.3.2
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11.3 Event messages
11.3.1 INPUT NOTIFICATION (device/instance, event)

The event message notifies of a change or a series of changes of "inputValue" at the instance
of an input device as required by this document or by the relevant part of the IEC 62386-3xx
series corresponding to the "instanceType" of the instance.

The transmitting instance shall

e [gemerate the eventmessage onmy white *“mstanceAcrive s T RUE;
elnts

o |generate the event message only while it is not in an error condition that prev
operation (see 9.16);

e |use the currently active "eventScheme";

e |use the requested "eventPriority".

Refer to 9.7 and 9.8 for further information.

11.3.2 POWER NOTIFICATION (device)

The event notifies of a control device power cycle completion and-shall be generated followjing
the|requirements as stated in 9.7.2 and 9.13.2.

11.|: Device control instructions
1

11.4. General

Device control instructions are used to modifyJproperty values of a control device. For this
realson a device control instruction shall be discarded, unless it is accepted twice according to
the|requirements specified in IEC 62386-101:2022, 9.4.

Unless explicitly stated otherwise in_.the description of the particular device control instructipn,
the|following holds:

e [the instruction shall be ignored if so required by the provisions of 9.6;
e |the control device shall*not reply to the instruction;

e |the instruction shallkapply to device variables.

11.4.2 IDENTIFY-DEVICE

The¢ controlidevice shall start or restart a 10 s = 1 s identification procedure which shall
enable ansobserver to distinguish any control device(s) running this process from any devices
(of| thes'same type) which are not running it. On expiry of this timer, the identificafion
procedure shall stop.

The identification shall be stopped immediately upon execution of any instruction other than
"INITIALISE (device)" or "IDENTIFY DEVICE".

NOTE 1 Identification can be used during commissioning, allowing an installer to locate devices and allocate the
particular identified device to a particular device group.

The indication can be done in various ways, such as by flashing an LED, by producing a
sound, other visual or audible means, or alternative methods such as a wireless transmission
to a smart device or tool. The exact process used to identify is manufacturer specific and
should be described in the manual. In choosing the method, consideration should be given for
the availability of the required tools for the intended lifetime of the product.
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Support for IDENTIFY DEVICE is optional provided all of the following conditions are met:

there is no controllable emitter that could be used for identification purposes (such as
LED, buzzer or wireless transmitter), and

an

the device can issue an INPUT NOTIFICATION in response to a user generated trigger,

such as a push-button or light sensor, and

a statement is included in the product documents, "This control device does not support

identification by means of an LED, buzzer or other emitter."

If any of these conditions are not met, support for IDENTIFY DEVICE shall be implemented.

Forl the case when IDENTIFY DEVICE is not implemented, it is recommended that the GjIN

and serial (identification) number, as used in memory bank 0, are shown on the product |

pr

ianecimaI format. If serial numbers are formatted in hexadecimal, then it is recemmended

ix with "0x".

NOTE 2 Application controllers can support event messages from input devices, as a( method of identifyir]

dev

NOT

Re

1

”

Re

1
1

De

ce during commissioning.

[E 3 The application controller can also stop the identification process using a,"RESET" command.

er to 9.15.3 for further information.

4.3 RESET POWER CYCLE SEEN

'popwerCycleSeen” shall be set to FALSE.

er to 9.13.1 for further information.

5 Device configuration instructions

5.1 General

ice configuration instructions are used to change the configuration and/or the modé€

opgration of the control device. “For this reason a device configuration instruction shall

dis

carded, unless it is agcepted twice according to the requirements specified

IEG 62386-101:2022, 9.4.

Un
ins
[ )
[ ]

11.

ruction, the following holds:

the instruetion shall be ignored if so required by the provisions of 9.6;
the control device shall not reply to the instruction;

the (instruction shall apply to device variables.

5 Y REQE
e NV

-H

bel
to

of
be
in

ess explicitly stated otherwise in the description of the particular device configurafion

All variables shall be changed to their reset values. Control devices shall start to react
properly to commands no later than 300 ms after the execution of the instruction has started.

If during a reset mains power fails, it is not guaranteed that "RESET" is completed.

Refer to 9.12.1, Table 19 and Table 20 for further information.
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5.3 RESET MEMORY BANK (DTR0)

The command shall trigger the process to change the memory bank content to its reset values

as

1

The "shortAddress” shall be set to "DTR0".

Th¢ command shall be discarded if "DTR0" does not contairna -valid "shortAddress" value.

Re

11.5.5 ENABLE WRITE MEMORY

UW’/

NOT
invg

Re

11,5.6 ENABLE APPLICATION CONTROLLER

If "
this

Re

1
If n

/6.4 SET SHORT ADDRESS (DTR0)

6.7 DISABLE APPLICATION CONTROLLER

follows:

if "DTR0" = 0: all implemented and unlocked memory banks except memory bank 0 shall

be reset;

in all other cases: the memory bank identified by "DTR0" shall be reset, provided it is

implemented and unlocked.

¢ control device shall start to react properly to commands no later than 10.s“after
exgcution of the instruction has started.

er to 9.12.2 for further information.

er to 9.15.1 for further information.

iteEnableState” shall be set to ENABLED.

[E There is no command to explicitly disable memory write access, since any command that is not dirg
Ived with writing into memory banks will reset "writeEnableState” back to DISABLED.

er to 9.11.6 for further information.

pplicationControllerRrésent" is TRUE, "applicationActive” shall be set to TRUE, otherw
command shall be discarded.

er to 9.10.1for further information.

pplicationControllerAlwaysActive" is TRUE, this command shall be discarded.

be

the

ctly

ise

If "applicationControllerPresent" is TRUE, "applicationActive” shall be set to FALSE, otherwise
this command shall be discarded.

Refer to 9.10.1 and 9.10.2 for further information.

1.

Uop

5.8 SET OPERATING MODE (DTR0)

eratingMode" shall be set to "DTR0".

If "DTR0O" does not correspond to an implemented operating mode, the command shall be
discarded.
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Refer to 9.10.5 for further information.

11.5.9 ADD TO DEVICE GROUPS 0-15 (DTR2:DTRI)

The control device shall set those bits in "deviceGroups[15:0]" that are set in ["DTR2:DTRI1"].
The other bits shall not change.

11.5.10 ADD TO DEVICE GROUPS 16-31 ( DTR2:DTR1 )

The control device shall set those bits in "deviceGroups[31:16]" that are set in ["DTR2:DTRI1"].
Theothrerbits—strattnot bildllgc.

11.5.11 REMOVE FROM DEVICE GROUPS 0-15 (DTR2:DTR1I)

The control device shall clear those bits in "deviceGroups[15:0]" that are set in ["DFR2:DTR| "].
The other bits shall not change.

11.6.12 REMOVE FROM DEVICE GROUPS 16-31 (DTR2:DTRI)

The¢ control device shall clear those bits in "deviceGroups[31JI6]" that are set| in
["DITR2:DTR1"]. The other bits shall not change.

11.6.13 START QUIESCENT MODE

The control device shall start or restart quiescent mode by setting "quiescentMode"| to
ENABLED and (re-)triggering the timer.

Refer to 9.10.4 for further information.

11.5.14 STOP QUIESCENT MODE

"quliescentMode" shall be set to DISABLED.
Refer to 9.10.4 for further information.

11.5.15 ENABLE POWER CYCLE NOTIFICATION

"powerCycleNotification>shall be set to ENABLED.
Reter to 9.13.2 for-further information.

11.5.16 DISABLE POWER CYCLE NOTIFICATION

”

'vowerCytleNotification"” shall be set to DISABLED.

Refer to 9.13.2 for further information.

11.5.17 SET EVENT PRIORITY (DTR0)

The command shall be discarded if "DTR0" is not in the range [2,5].

"eventPriority" shall be set to "DTR0".
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11.6 Device queries
11.6.1 General

Device queries are used to retrieve device property values from a control device. The
addressed control device returns the queried property value in a backward frame.

Unless explicitly stated otherwise in the description of the particular device query, the
following holds:

o the query shall be ignored if so required by the provisions of 9.6;

e |the query shall apply to device variables.

WHhen applicable, the query shall be discarded if any of the parameter values (inm"DTR0",
"DTRI" and "DTR2") are outside the range of validity of the addressed devicecrvariables,| as
given in Table 19.

11.6.2 QUERY DEVICE CAPABILITIES

The¢ answer shall be a combination of control device capabilities.
Refer to 9.17.1 for further information.

116.3 QUERY DEVICE STATUS

The¢ answer shall be the status, which is formed by a-cOmbination of control device properti

(4
@

Refer to 9.17.2 for further information.

11.6.4 QUERY APPLICATION CONTROLLER ERROR
The answer shall be the detailed errorginformation regarding an application controller:

e |if an error in the application controller has occurred (as indicated |by
"applicationControllerError"),_but the device is not able to give detailed error information:
MASK;

e [if an error in the” application controller has occurred (as indicated [by
"applicationControllerError"), and the device is able to give detailed error information: efror
number [0,254];

¢ [if no application“controller error has occurred: NO.

Detailed error information is manufacturer specific and should be described in product
dogumentation.

Referto 9.16 for further information.

11.6.5 QUERY INPUT DEVICE ERROR
The answer shall be the detailed error information regarding an input device:

e if an error in the input device has occurred (as indicated by "inputDeviceError"), but the
device is not able to give detailed error information: MASK;

e if an error in the input device has occurred (as indicated by "inputDeviceError”), and the
device is able to give detailed error information: error number [0,254];

e if no input device error has occurred: NO.

Detailed error information is manufacturer specific and should be described in product
documentation.
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Refer to 9.16 for further information.

11.6.6 QUERY MISSING SHORT ADDRESS

The answer shall be YES if "shortdddress” is equal to MASK and NO otherwise.

NOTE Since the control device answers only if no short address is stored, the use of the command is useful only
in broadcast mode or when device group addressing is used.

11.6.7 QUERY VERSION NUMBER

Thé answer shall be "versionNumber".
Se¢ 4.2 and Table 19 for more information.

11.6.8 QUERY CONTENT DTRO

The answer shall be "DTR0".

11.6.9 QUERY NUMBER OF INSTANCES

The answer shall be "numberOfinstances”.
Refer to 9.5 for further information.

11.6.10 QUERY CONTENT DTR1

The answer shall be "DTR1".

11.6.11 QUERY CONTENT DTR2

The answer shall be "DTR2".

11.6.12 QUERY RANDOM ADDRESS (H)

The answer shall be "randomidddress[23:16]".

11.6.13 QUERY RANDOM ADDRESS (M)

The answer shall berandomAddress[15:8]".

11.6.14 QUERY RANDOM ADDRESS (L)

The¢ answer shall be "randomAddress[7:0]".

11645 READ-MEMORY- LOCATION (DR DIRYY}——————————— |
The query shall be discarded if the memory bank identified by "DTRI" is not implemented.

If executed, the answer shall be the content of the memory location identified by offset "DTR0"
within memory bank "DTRI".

The control device shall answer NO if the addressed memory location is not implemented.

NOTE 1 This allows gaps in the memory bank implementation.

If the addressed offset is below location OxFF in the bank, the control device shall increment
"DTRO" by one.
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NOTE 2 This allows efficient multi-byte reading within a transaction.

Refer to 9.11.5 for further information.

11.6.16 QUERY APPLICATION CONTROLLER ENABLED

The answer shall be YES if "applicationActive” is TRUE, NO otherwise.

Refer to 9.10.1 for further information.

11fﬂ_QU'ERV_O‘PERA‘I'I'N¢IVfO‘D'E
The answer shall be "operatingMode".

Refer to 9.10.5 for further information.

11.6.18 QUERY MANUFACTURER SPECIFIC MODE

Tht answer shall be YES when "operatingMode"” is in the rangé~[0x80,0xFF] and
othlerwise.

Reter to 9.10.5 for further information.

11.6.19 QUERY QUIESCENT MODE

The¢ answer shall be YES if "quiescentMode" is ENABLED, and NO otherwise.
Refer to 9.10.4 for further information.

11.6.20 QUERY DEVICE GROUPS 0-7

The¢ answer shall be "deviceGroups[7:0.

11.6.21 QUERY DEVICE GROUPS 8-15

The¢ answer shall be "devigeGroups[15:8]".

11.6.22 QUERY DEVICE GROUPS 16-23

The answer shall be "deviceGroups[23:16]".

11.6.23 QUERY DEVICE GROUPS 24-31

The answer shall be "deviceGroups[31:24]".

NO

11.6.24 QUERY POWER CYCLE NOTIFICATION

The answer shall be YES if "powerCycleNotification” is ENABLED, and NO otherwise.
Refer to 9.13.2 for further information.

11.6.25 QUERY EXTENDED VERSION NUMBER(DTR0)

The answer shall be the version number of the relevant part of the IEC 62386-3xx series

where xx is given by DTRO0.
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The answer shall be:

if the Part 3xx given by DTR0 is not implemented: NO;

if the Part 3xx given by DTRO0 is implemented: the version number of the Part 3xx.

Refer to the relevant part of the IEC 62386-3xx series for further information.

1.

6.26 QUERY RESET STATE

The answer shall be YES if "resetState” is TRUE, and NO otherwise.

Re

1

er to 9.17.2 for further information.

.J6.27 QUERY APPLICATION CONTROLLER ALWAYS ACTIVE

The answer shall be YES if "applicationControllerAlwaysActive" is TRUE, and NQ,otherwise.

Re

1

er to 9.10.2 for further information.

.6.28 QUERY FEATURE TYPE

Se¢ 11.9.14 for command execution and 9.2 for information ofi device features.

1

.6.29 QUERY NEXT FEATURE TYPE

Se¢ 11.9.15 for command execution and 9.2 for information on device features.

1

.6.30 QUERY EVENT PRIORITY

Se¢ 11.9.13 for command execution.

1

Ins
dev

Un
ins
[ )
[ )

NO]

7 Instance control instructions

ice.

ess explicitly stated’ .otherwise in the description of the particular instance con
ruction, the following holds:

the instruction‘shall be ignored if so required by the provisions of 9.6;
the inputdevice shall not reply to the instruction;

the instruction shall apply to instance variables.

app

y to’instance instructions described in the relevant parts of the IEC 62386-3xx series.

ance control instructions are\used to modify property values of an instance of an input

trol

[E<This document does not describe any instance control instructions. However, the above requirementg do

1.

1.

8 Instance configuration instructions

8.1 General

Instance configuration commands are used to change the configuration and/or the mode of
operation of an instance within the input device. For this reason an instance configuration
instruction shall be discarded, unless it is accepted twice according to the requirements
specified in IEC 62386-101:2022, 9.4.
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Unless explicitly stated otherwise in the description of the particular instance configuration
instruction, the following holds:

e the instruction shall be ignored if so required by the provisions of 9.6;
o the input device shall not reply to the instruction;

e the instruction shall apply to instance variables.
11.8.2 ENABLE INSTANCE

"instanceActive"” shall be set to TRUE.

Refer to 9.10.3 for further information.

11.8.3 DISABLE INSTANCE

"inytanceActive” shall be set to FALSE.
Refer to 9.10.3 for further information.

11.8.4 SET PRIMARY INSTANCE GROUP (DTR0)

The instance shall have the primary membership to an instance group assigned or removged,
by petting "instanceGroup0" to "DTRO".

The¢ command shall be discarded if "DTR0" is not in the range [0,31] and different from MAS$K.
Refer to 9.5.5 for further information.

11.8.5 SET INSTANCE GROUP 1 (DTR)

The instance shall have an additional membership to an instance group assigned or removged,
by petting "instanceGroup1"” to "DTROX.

Th¢ command shall be discarded if "DTR0" is not in the range [0,31] and different from MAS$K.
Refer to 9.5.5 for further information.

11.8.6 SET INSFANCE GROUP 2 (DTR0)

The instance shall have an additional membership to an instance group assigned or removgd,
by petting /in$tanceGroup2" to "DTRO".

ThT command shall be discarded if "DTR0" is not in the range [0,31] and different from MA$K.

Refer to 9.5.5 for further information.

11.8.7 SET EVENT SCHEME (DTR0)

The instance shall, if the provisions identified in 9.7.3 allow so, apply a new event addressing
scheme for subsequent "INPUT NOTIFICATION (device/instance, event)" events by setting
"eventScheme" to "DTRO0".

NOTE Circumstances can dictate that the operation cannot be granted by the receiving instance, meaning that the
answer to the corresponding "QUERY EVENT SCHEME" can be different from the event scheme requested here.

The command shall be discarded if "DTR0" is not in the range [0,4].

Refer to 9.7.3 for further information.
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11.8.8 SET EVENT PRIORITY (DTR0)

The instance shall apply a new message priority for subsequent
"INPUT NOTIFICATION (device/instance, event)" events by setting "eventPriority" to "DTR0".

The command shall be discarded if "DTR0" is not in the range [2,5].
Refer to 9.14 for further information.

11.8.9 SET EVENT FILTER (DTR2:DTR1:DTR0)

Thela instance shall set "eventFilter[23:0]" to ["DTR2:DTR1:DTR0"].
Refer to 9.7.4 for further information.

11.8.10 SET INSTANCE TYPE (DTR0)
The instance shall discard this command if any of the following conditions\are true:

e |configuration of the instance type is not supported by the instance; or
e |"DTRO[7:5]" is non-zero, or
e |"DTR0[4:0]" is not a supported instance type.

If eixecuted, "instanceType"” shall be set to "DTR0[4:0]".

NOTE Application controllers can query the instance configuration after execution of this command, to cteck
whi¢h instance configuration was activated.

A dhange of "instanceType"” shall cause the instance variables of the addressed instance to| be
set|to their reset values, and can cause th€ device to re-start with all other variables being [set
to {he power-on values. In the case the\device re-starts, the system start-up timing shallfbe
mef (see IEC 62386-101:2022, 4.11.6):

11.8.11 SET INSTANCE CONFIGURATION (DTR0O, DTR2:DTRI)
The instance shall discard/this command if any of the following conditions are true:

e |configuration of "instanceConfiguration[DTR0]" is not supported by the instance, or

e |"DTR0" < 191 ,and points to a value of "instanceConfiguration[]" that is not defined in the
corresponding part of the IEC 62386-3xx series, or

e |"DTRO" i 491, and "DTR2:DTRI1" is not 0x55CC.

NOTE 1 "DTR0" values in the range [192, 255] allow manufacturer-specific instance configuration.

If |executed and "DTR0O" is not 191, then "DTR2:DTRI” shall be written | to
"instanceConfiguration[ DTRO]", wWith any unused bits of the T6-bit value discarded.

If "DTRO” is 191, and "DTR2:DTRI" is 0x55CC, then all implemented locations of
"instanceConfiguration[]" shall be set to their factory default values.

A change of "instanceConfiguration[DTR0]" can cause the device to re-start with all variables
being set to the power-on values. In the case the device re-starts, all further frames may be
discarded until the re-start has completed. The system start-up timing shall be met (see
IEC 62386-101:2022, 4.11.6).

NOTE 2 Application controllers can send query commands to determine if the device is ready to receive further
frames, so allowing for the possibility of the device re-starting.
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9 |Instance queries

9.1 General

Instance queries are used to retrieve instance property values from an instance of an input
device. The addressed input device returns the property value queried in a backward frame.

Unless explicitly stated otherwise in the description of the particular instance query, the
following holds:

1

the query shall be ignored if so required by the provisions in 9.6;

if the query addresses multiple instances within the input device, the query shall
answered as if each instance is a logical device (see IEC 62386-101:2022, 9.6.2)

the query shall apply to instance variables.

.9.2 QUERY INSTANCE TYPE

The answer shall be "instanceType".

Re

1

er to 9.5.3 for further information.

.9.3 QUERY RESOLUTION

Theé answer shall be "resolution”.

Re

1

er to 9.8.2 for further information.

.9.4 QUERY INSTANCE ERROR

The¢ answer shall be detailed error information:

NOT

Re

1

if an error has occurred (as indicated by "instanceError"), but the instance is not ablg
give detailed error information: 05

if an error has occurred (as, indicated by "instanceError”), and the instance is able to g
detailed error information;(error number [1,255];

if no error has occurred:“NO.
[E Detailed error information is instance type specific and is described in the IEC 62386-3xx series.

er to 9.16 for further information.

9.5 QUERY INSTANCE STATUS

Theé command queries the status of a combination of instance properties.

Refer to 9.17.3 for further information.

1.

9.6 QUERY INSTANCE ENABLED

be

to

ive

The answer shall be YES, if "instanceActive” is TRUE in at least one of the addressed
instances, and NO otherwise.

Refer to 9.10.3 for further information.

11.

9.7 QUERY PRIMARY INSTANCE GROUP

The answer shall be "instanceGroup0".
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Refer to 9.5.5 for further information.

1.

9.8 QUERY INSTANCE GROUP 1

The answer shall be "instanceGroupl”.

Refer to 9.5.5 for further information.

1.

9.9 QUERY INSTANCE GROUP 2

The answer shall be "instanceGroup2".

Re

1

er to 9.5.5 for further information.

.9.10 QUERY EVENT SCHEME

The answer shall be "eventScheme".

Re

1

The¢ instance shall latch a new "inputValue” and reply witlithe most significant byte of

latd

er to 9.7.3 for further information.

.9.11 QUERY INPUT VALUE

hed input value.

If the query addresses multiple instances within the)input device, it shall be discarded.

Re

1

er to 9.8.3 for further information.

.0.12 QUERY INPUT VALUE LATCH

The instance shall reply with the next byte from a latched "inputValue”.

the

Following the least significant-byte of the latched input value, the answer shall be NO, untjl a

ney

v "QUERY INPUT VALUE"has been executed.

If the query addresses-multiple instances within the input device, it shall be discarded.

Re

1

er to 9.8.3 for further information.

.9.13 QUERY EVENT PRIORITY

ThT answer shall be "eventPriority".

Refer to 9.14 for further information.

11.

9.14 QUERY FEATURE TYPE

The answer shall be:

if no feature 3xx is implemented: 254;
if one device/instance feature is supported: the device/instance feature number;

if more than one device/instance feature is supported: MASK.

Refer to 9.5.4 for further information.
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