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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
establl : o . . - . L and IEC
te¢hnical committees collaborate in fields of mutual interest. Other international organizations, geernmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field\of ipformation
te¢hnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Infernational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Parf 2.
THe main task of the joint technical committee is to prepare International Standards. Draft Infernational
Standards adopted by the joint technical committee are circulated to national bodies for voting. Pubfication as

an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subjec} of patent
rights. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

ISPD/IEC 24753 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Information technology,
Sybcommittee SC 31, Automatic identification and data capture techniques.
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Introduction

The techn
across an

ology of radio frequency identification (RFID) is based on non-contact electronic communication
air interface. The structure of the bits stored in the memory of the RFID tag is invisible and

accessible between the RFID tag and the interrogator only by the use of the appropriate air interface protocol,
as specified- i i initi icati it-has

become possible to add sensors to the RFID tag using various physical methods, but always using the

interface [

For sensa
processeq

rotocol as a consistent means of communicating between the RFID tag and the interrogator

attached tp or integrated within an RFID tag, enables configuration parameters to be encoded’in one system's

implemen

unknown pystem's implementation. The data bits stored on each RFID tag and sensgr must be formatted|in

such a wg

this is achieved through the use of an application protocol, for example as(supported by the functio
commands specified in ISO/IEC 15961 and as specified in ISO/IEC 24791.

Manufactu
Sensors,
protocol.
independe
sensor en
evolve to

This Inter
sensory i
protocol.

rers of radio frequency identification equipment (interrogators, RFID tags, etc.), manufacturers|of
bnd users of RFID technology supporting sensors each require a publicly available application
This International Standard specifies the sensor encoding and processing rules, which gre
nt of any of the air interface standards defined in the various parts of ISO/IEC 18000. As such, the
coding and processing rules are consistent components in the RFID system that can, independently,
support additional air interface protocols and different.types of sensors.

ational Standard specifies the overall process.@ahd methodologies developed to format and procgss
formation in a standardized manner and-provide an interface with the appropriate air interfdce

The transfer of sensory information and other related data to and from the application is supported by the Use

of the obje

ct identifiers standard, as defined in this International Standard.

Vi
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Information technology — Radio frequency identification (RFID)
for item management — Application protocol: encoding and
processing rules for sensors and batteries

1| Scope

THis International Standard defines a minimum application protocol to support sensors ‘and the manitoring of
batteries in conjunction with RFID tags utilizing the air interface as defined in the ISO/IEC 18000 serles.

THis application protocol for sensors applies to RFID tags irrespective of\their operating frequg¢ncy. This
application protocol is agnostic to how the sensor(s) are connected to_or)integrated within the [RFID tag;
hawever, the communication between the interrogator and the sensor(s).iS’always through the RFIID tag. This
will allow the interrogator and application to understand a compliant sensor's characteristics and grocess its
information without prior knowledge of that sensor. This will allow sénsors to announce their sense dctivity and
thg units of measurement to the interrogator.

THis International Standard provides common encoding rules-for identifying sensors, their functions}, and their
delivered measurements. It also defines the process rules te support the following functions:

— selecting and de-selecting a particular sensory\function when more than one is supported by| the RFID
tag;

NOTE The measurement of time or battery life can be considered as separate sensory functions.
— setting sensor parameters both initially and ongoing;

— starting and stopping the monitoring function of a sensor;

—| accessing sensor data;.and

— carrying out basicprocessing of sensor data and interpreting this into a format that is meaningful for an
application.

2| Normative references

THefollowing referenced documents are indispensable for the application of this document. For dated
references,only the edition cited applies. For undated references, the latest edition of the deferenced
document (including any amendments) applies.

ISO/IEC 18000-6, Information technology — Radio frequency identification for item management — Part 6:
Parameters for air interface communications at 860 MHz to 960 MHz

ISO/IEC 19762-1, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary — Part 1: General terms relating to AIDC

ISO/IEC 19762-3, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary — Part 3: Radio frequency identification (RFID)

© ISO/IEC 2011 — All rights reserved 1


https://standardsiso.com/api/?name=7d9c4e60088ff068729d978cfb5ce324

ISO/IEC 24753:2011(E)

IEEE 1451.7, Standard for Smart Transducer Interface for Sensors and Actuators — Transducers to Radio
Frequency Identification (RFID) Systems Communication Protocols and Transducer Electronic Data Sheet
Formats

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purpases of this document the terms and definitions given in ISO/IEC 19762-1 ISO/AFC 19762-3 and
the following apply.

3141
calibration
process used to determine the information that resides in the Calibration TEDS to support correction

31.2
data-set
collection pf samples acquired by a sensor (or applied by an actuator) in response te-a trigger command

313
event serjsor
sensor that detects a state change in the physical world

NOTE The fact that a change of state has occurred and/or the instant.in*time of the change of state, not the state
value, is thé “measurement”.

3.1.4
Network Capable Application Processor
NCAP
device befween the transducer modules and the network for an IEEE 1451 sensor

NOTE The NCAP performs network communications, communications, and data conversion or other process|ng
functions.

3.1.5
Sensor Afldress Map
SAM
defined memory area of an RFID tag that specifies the logical location of the sensor memory

3.1.6
sensor difiver
mechanisin to transfer-sensor-related data between the implementation of ISO/IEC 24753 and the RFID tag

3.1.7
smart trahsducer
transducef that provides functions beyond those necessary for generating a correct representation of a
sensed or controlled quantity

NOTE This functionality typically simplifies the integration of the transducer into applications in a networked
environment.

3.1.8
timestamp
unambiguous representation of some instant in time

3.1.9

transducer
sensor or actuator device that converts energy from one domain into another

2 © ISO/IEC 2011 — All rights reserved
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3.1.10

Transducer Electronic Data Sheet

TEDS

electronic data sheet describing a transducer

3.1.11

trigger
signal or command that is used to start an action

3.2 Abbreviations

ASIC  Application-specific Integrated circuit

LSB Least Significant Bit

MSB Most Significant Bit

NCAP Network Capable Application Processor

RTC Real Time Clock

SAM Sensor Address Map

Si international system of units, reference The International System of\Uhits (SI)
TEDS Transducer Electronic Data Sheet

uTC Co-ordinated Universal Time

4| Conformance

Td claim conformance with this International Standard, an.implementation shall support one or both of the
foljlowing:

a)| All the processes that are required to support alkaspects of full function sensors for configuration and
interpretation of sensor data.

b)| All the processes that are required to-.support all aspects of simple sensors for configufation and
interpretation of sensor data.

5| Basic Model
5.1 Logical interface model

5.1.1 General

THe processes<defined in this International Standard are implemented between the application and the air
interface protdeol. This International Standard performs similar functions for sensory data as ISO/IEC 15962
does for item-related data. The relationship and basic functions of the standards are illustrated in Higure 1 —
B4gsic application interface model.

© ISO/IEC 2011 — All rights reserved 3


https://standardsiso.com/api/?name=7d9c4e60088ff068729d978cfb5ce324

ISO/IEC 24753:2011(E)

BUSINESIS INTELLIGENCE

v *

Application Commands & Responses

v 4 1 r %

15962 Processes 24753 Processes
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15962 Tag Driver '24753 Sensor Drivér

v T v T

18000-n Air Interface Protocol

v 1

-

Figure 1 — Basic application interface model

Each of the component parts of the model relevant to sensors and batteries is described below.

5.1.2 Functional application commands
A set of functional application commands are required to enable the application to identify what sengor
functions @re supported, to access data from sensors, to access the status of the battery power, and to reset

values sugh as alarm values for the sensor activity. The structure of these commands may be derived from
the set of pbject identifiers used, or from future)standards as these are developed.

5.1.3 ISOQI/IEC 24753 processes
This International Standard specifies a set of encoding and processing rules that address the following:
— Reading sensor identifiers

— Reading sensor characteristics and converting this from the bit based encoding on the sensor tq a
format more)appropriate for business processing

— Reading (and encoding when permitted by the sensor) configuration parameters

— Reading event data captured by the sensor and converting this from the bit based encoding on the
sensor to a format more appropriate for business processing

— Reading alarm data provided by the sensor

These processes are applied in different manners depending on the whether the sensor is a full function
sensor (as specified in IEEE 1451.7) or a simple sensor (as specified in ISO/IEC 18000-6).

4 © ISO/IEC 2011 — All rights reserved
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5.1.4 Sensor driver
The sensor driver provides two main functions:

— It provides the rules for identifying how a particular air interface protocol supports sensors. Typically,
this would be one of the following: the sensor is integrated within the RFID ASIC or attached through
a serial or parallel port, or internal analogue to digital conversion incorporated into the RFID ASIC. A
sensor driver may define that an air interface supports one of these types, or if more than one option
is possible, it will need to clearly differentiate the type of interface between the sensor and the RFID
tag.

— It provides facilities that accept the application commands and converts them to a format'that results
in calls to command codes supported by the particular RFID tag. In some instances, the air interface
protocol might have a specific command such as "read port n" whereas in .other cages an air
interface command might simply act as a transport mechanism to embed command undgrstood by
the sensor.

THe description of the sensor drivers for particular RFID tags is provided in Annex A. The sensdr driver is
unique to the particular air interface type of RFID tag as specified in the apprépriate part of ISO/IEC 18000.
THis is a logical representation, and a physical implementation could combing features of different Jogical tag
drivers. The interrogator may support one or many sensor drivers.
Generally speaking, the sensor driver will be logically independent from the tag driver, as specified in

ISPD/IEC 15962, but physical implementations could combine the, functionality of the tag driver apd sensor
driver.

5.1.5 ISOI/IEC 18000 air interface functions
THis International Standard can only be prescriptive, on how the air interface functions insofar as the sensor
driver needs to represent the capabilities of (the air interface protocols. However, some aftempts at
standardisation can prove useful. Such standardisation can include having reasonably consistent:
— command structures

— response structures

— rules for defining ports or memory mapped locations

THe prime requirement.for consistency is with respect to the sensor and also between the applicatign and this
Infernational Standard.“So, any variation on the common approach for a particular air interface should be
addressable throughtthe rules of the sensor driver. As air interface protocols are developed to suppdrt sensors
and batteries, consideration should be given to the manner that previous implementations Have been
ingorporated inte'ISO/IEC 18000 standards.

5.1.6 , The sensor

Simple sensors supported by this International Standard shall be as specified in ISO/IEC 18000-6.

In either case, the focus for this International Standard is on the data encoded about the sensor or generated
by the sensor during its monitoring process. The functional processes of the sensor or the interface or
integration method with the RFID tag component are beyond the scope of this International Standard.

No constraints are placed on what environmental features are monitored because this is a matter for sensor
design to meet market requirements, with the exception that the unit of measure shall be basic Sl units,
derived Sl units, or integer values (for example for counts). This open-ended approach enables this
International Standard to maintain similar processes for sensor types that have yet to be developed, or to
require minimal changes to support an increased variety of sensor capabilities.

© ISO/IEC 2011 — All rights reserved 5
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5.2 The sensor information model for full function sensors

5.21 General

The sensor information model (Figure 2 — Sensor information model for full function sensors) shows the
relationship between component processes and structures described later in this International Standard for full
function sensors specified in IEEE 1451.7. A physical sensor is defined as one that monitors a particular
environmental feature capable of being expressed in terms of an Sl unit or derived Sl unit. A given physical
sensor may support a number of logical sensors, each of which specifies a method of event data output, e.g.
maximum value, observed value below a threshold qualified by a timestamp, count of events observed that
are abovela threshold.

USER APPLICATION

A Application Commands
& Responses

ISO/IEC 24753 Sensor Processing
ISO/IEC 24753 Tag Driver
ISO/IEC 18000 T

Gommands & Responses

ISO/IEC 18000 Sensor Processing

Y Y 3 /3 3
I I v

Sensor Sample & Event

. Event

I:enﬁf? ' |l characteristic Configure | | Admin Re\;eor:' d
entimer s Record Record Record

Physical Sensor 1

Physical Sensor 2 A@ ’

@)
Physical §\e§sbr n
RFID TAG & SENSOR

Figure 2 — Sensor information model for full function sensors

5.2.2 Senseridentifier

The sensor identifier enables the sensor manufacturer to uniquely identify a sensor to provide information
about the sensor that is additional to that encoded in the sensor characteristic record (e.g. batch number, date
of manufacturer, and any other feature that is potentially relevant to the unique sensor. The sensor identifier
also provides a mechanism for RFID communications that may be used if more than one sensor can be
incorporated on the RFID tag, or if sensor functions can be changed (e.g. through a port connection).

5.2.3 Sensor characteristics

There is a fundamental requirement to be able to identify the sensor characteristics in a consistent manner on
the RFID tag, through the processes of this International Standard, and in turn from IEEE 1451.7 for full

6 © ISO/IEC 2011 — All rights reserved
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function sensors so that the application receives meaningful information. This requirement has to apply
irrespective of air interface protocol and RFID tag architecture, how the sensory function is incorporated with
the RFID tag, and even irrespective of the capabilities of the sensors. This does not mean that all encoding
and processes have to be achieved in exactly the same manner, just that there shall be no ambiguity with the
processing of sensor characteristics.

This International Standard converts the code structures specified in IEEE 1451.7 for the type of sensor,
additional attribute features such as whether the sensor is recording a minimum value, a maximum value or
an average value. In addition, all of the characteristics of the sensor are defined in a manner that enables their

5.2.4 Sampling and configuration

The capability of sensors will differ considerably from the simplest that only outputs,a-single itefn of data,
thtough to more complicated devices where threshold values can be set to trigger monitering of evept data, or
thg¢ delivery of an alarm. To enable sensors with different data capture and processing capabilities to be
supported, similar configuration rules are applied in IEEE 1451.7, but wherge ‘specific parametefs are not
relevant, they can be encoded in a manner that the sensor can ignore.

In|its turn, this International Standard has process rules that enable ‘the configuration parameiers to be
converted to an application level interpretation, or for the inverse procedure to be used to set copfiguration
pdrameters on the sensor.

Td ensure that the sampling and configuration values remain’ set by an authorised user, the aif interface
protocols may impose additional security features so, that only those with permission to change the

THe event records can vary from a simple single‘record to multiple records. In addition for the multigle records,
the¢ sensor can provide the option of rollover where the earliest records get overwritten when the memory

omes full. To manage all this, the sensor holds an event administration record that contains information
about the size of memory and the number of sensor words that can be stored on the memory. It alsp contains

THe event records encoede the digital output from the sensor in a binary format specified in IEEE 14%1.7. Each
physical sensor (e.g.'temperature °C, relative humidity %) supports one or more logical sensors that provide
th¢ application with~a particular form of event record (e.g. current value, maximum value, data log of
observations above a threshold, count of observations below a threshold). The flexibility of the logicgl memory
stfucture enables more rapid access to some data with a more detailed subsequent RFID trangaction for

5.8 ~-The sensor information model for simple sensors

5.3.1 General

A simple sensor provides limited functional support to determine whether the temperature or other
environmental conditions have gone outside some allowable limits. These sensors are defined as factory
programmed, which restricts parameter setting from a fully open systems application, but allows data to be
captured using open system air interface commands and processes.

© ISO/IEC 2011 — All rights reserved 7
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5.3.2 Simple sensor data block

The prime operating mode of a simple sensor is to provide the simple sensor data block using some delivery
mechanism defined by the air protocol interface. The simple sensor data block is a short bit-based code that

provides sensor characteristics, configuration and alarm data.

5.3.3 Other simple sensor memory

Implementation of the simple sensor may use additional memory as defined in 8.3, which specifies t
structure of different record blocks. Access to this additional memory is through commands as defined

he
in

ISO/IEC 18000-6.

6 Realtime clock (RTC)

6.1 General requirements
The RFID|tag shall have an RTC and it shall be used as the source of UTC timestamps for sensor relat

data. Timg¢stamps shall be based on the UTC time epoch beginning at 1970-01-01700:00:00. At configurati
of a sensgr, the RTC shall be set to the current 32-bit UTC time precise to 1 second.

6.2 Presentation of time to the application
All time stamps shall be presented to the application in the UTC format*of:
year-month-day hour:minute:second

More predisely the format defined by RFC 3339 is presented,as yyyy-mm-ddThh:mm:ssZ.

6.3 Engoding of the time stamp
All time stamps shall be stored on the RFID tag as'a 32-bit value precise to 1 second.

NOTE This time stamp can be achieved by, taking the most significant 32-bit from the IEEE 1588 synchronised ti
stamp.

The number of 32 bit time stamps that are required to be stored on the RFID tag are kept to a minimum
using the prdinal number of the.sample to reduce the use of memory and air interface transmission.

6.4 Converting between the two time presentations

During thg decode process, the 32-bit timestamp needs to be converted into the UTC format to provide bet
human ur|derstanding for interpreting an observation at particular points in time. As a number of compu
program lgnguages have mechanisms to carry out such a conversion, specifying a detailed algorithm

by

fer
fer
is
ed

beyond thescope of this International Standard. However, there are two points of guidance that are provid

to assist

— Different program languages use different epochs, and it essential that the epoch for this
International Standard begins on 1% January 1970. If the program language uses a different epoch,

then an offset value will need to be used to correct the output UTC date and time.

— Although not critical to overall precision, different conversion processes either take into account t
leap second or ignore the leap second. Annex B.1 provides information about leap seconds, a
sources of information for these.

he
nd

Annex B.2 also includes references to internet-based conversion calculators that can be used to benchmark

any program output, but obviously cannot be incorporated within the process of this International Standard.

8 © ISO/IEC 2011 — All rights reserved
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For encoding, there are two options available. The first is to apply an inverse algorithm to take the UTC date
and time and convert it to a 32-bit value. The second is to access this 32-bit value directly from a network
service. Some services compliant with IEEE 1588 can deliver a 64-bit time stamp, where the MSB 32 bits
identify time to a second. Services compliant with the Internet Simple Network Time Protocol, as defined in
IETF RFC 1769, might also be able to provide the time as a 32-bit value that can be directly used. If encoders
are part of a network that has access to the Internet, then time stamps (for example for configuration) can be
delivered via the network rather than through the command structure. The choice of providing a program
conversion so that UTC is addressed through the application commands, or using a network time based on
the correct epoch, is a matter of implementation.

6.p Setting the RTC

6.5.1 General

THe current 32-bit UTC timestamp shall be transmitted across the air interface betweén-the interrggator and
the¢ RFID tag to set the RTC during sensor configuration and at other times to maintain’time synchropisation.

THe 32-bit UTC timestamp may be taken from the interrogator if it supportsCJFC time as specifjed in this
clause. Timestamps that are not in seconds and of a 32-bit format are not‘suitable. Timestamps that are
based on local time are not acceptable and shall not be used.

If {he interrogator is not capable of providing a timestamp in the specified format, then this should bg¢ provided
using some accurate network-based UTC time.

THe RFID tag shall implement a method to determine the memory address of the RTC.

6.5.2 Write-RTC command

THis command is intended to be used to set the RTC by writing the current UTC time into the RTC|within the
REID tag memory. If the air interface protocol\supports it, this command may be encapsulated in an air
rface broadcast command, which simply~sends out a UTC timestamp to all RFID tags having an RTC
within the reading zone. As the RTC has.to be integrated with the tag compliant with a particular aif interface,
it ghould be possible to implement the RTC such that a response is not necessary to a broadcast cojmmand.

Write operations to the RTC may.be restricted by the use of memory locking, permalocking, |password
authorisation, or other means_ implemented by the RFID tag. It shall not be permitted to write a UTC time of
zefo into the RTC nor set the RTC when an alarm condition is present other than the low battery alafm.

6.5.3 Read-RTC command

THis command istintended to be used to read the current time of the RTC within the RFID tag memory. The
current time may, be obtained by directly reading from the RTC address. Read operations to the cyrrent time
may be restricted by the use of memory locking, permalocking, password authorisation, or other means
implemented’by the RFID tag.

Time synchronisation

6.6.1 General

The RTC mechanism on an RFID tag might not be able to maintain an accurate record of time. This is partly
a factor of the cost of providing additional accuracy and the impact on temperature variation to which the RTC
is exposed. If the RFID tag implements sensor event records, then it shall also implement a time
synchronisation record block to enable the application to reconstruct a more accurate time line.
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The time synchronisation record block enables a UTC timestamp to be recorded against the most recent
sample count value. Each recorded time synchronisation record shall comprise, in sequence:

— The prevailing time as recorded by the RFID tag. This may be a 32-bit RTC value maintained since
the time of configuration, or the 16-bit sample count value. The 32-bit structure is recommended
where time accuracy is important or where there is a large sample interval.

— The 32-bit UTC timestamp.

The number of time synchronisation records contained within the time synchronisation record block shall be

vendor d

e

timestamp accuracy at the application level shall be achieved provided that a sufficient time synchronisatipn
update rafe is maintained. The time synchronisation update rate should define a maximum time\interyal

between
updates 1
synchroni

pdates necessary to maintain timestamp accuracy as well as a minimum time interval Ibetw
ecessary to generate a time synchronisation record. When the allocated memoryfor the ti
bation block becomes full no further records are possible, but no error shall be indicated.

6.6.2 R¢conciling UTC with the 32-bit RTC time

As both th
is possible
The exten
could be '
the time o

e RTC and UTC timestamps have the same common datum, the UTC timestamp at configuration
to determine the extent of the difference in time at each point when timie’synchronisation took pla
t of any difference might vary over the sample period and because of different causes, the R]
ast' or 'slow' without any pattern. Any time correction can only e applied more accurately close
f synchronisation, and be less certain at a point midway betwegen two time synchronisation events,

6.6.3 R

In this si

conciling UTC with the 16-bit sample count

n

it
ce.
[C
to

pler approach, the best level of synchronisation that\can be achieved is to write the UTC timesta

p

against the most recent sample count value. This means that time synchronisation is also a factor of the size
ple interval. The larger the sample interval, theemore likely that the UTC timestamp will represent a

of the sa
time that
count valu
—  t
— i
— if

Itis only W

7 Full

s between the most recently recorded sample count value and the projected next (future) sam
e. This provides a simple indication:

nat the RTC and UTC are within the same time period as determined by the sample interval, or
the UTC indicates an earliertime than the sample count, then the RTC is 'fast’, or
the UTC indicates a latertime than sample count + 1, then the RTC is 'slow'.

hen the synchronisation is at these outer limits that any inaccuracy can be corrected.

function'sensors

e

71 GeTeraI

Full function sensors shall be compliant with IEEE 1451.7 Type 1. They contain five records:

A A

Sensor identifier

Sensor characteristics record (Type 1)
Sampling and configuration record
Event administration record

Event records

The numbers in the list are used as record references for full function sensors in this International Standard.
Each record is described in the following sub-clauses.

10
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Each IEEE 1451.7 sensor is identified with a unique 64-bit identifier. This value is encoded and locked by the
sensor manufacturer. It has two potential functions with respect to this International Standard:

7.

Th
IE

— The unique sensor identifier may be used by an air interface protocol sensor driver as a means of

precisely identifying a particular physical sensor.

With supportive middleware access to the Internet, it can provide additional information about the
sensor that is not possible to convey with the sensor characteristics record. For example, a unique

B Sensor characteristics record (Type 1)

ﬁ_n—t_l_mrrb—t_l_dﬁﬁl]sensor Identifier may convey information about baich number, manuiacturing data and further details
for interpreting the data uncertainty and remaining battery life. A procedure to resolve thes¢ details is

currently beyond the scope of this International Standard.

e sensor characteristics record, or more properly called the Transducer Electronic Data Sheet (TEDS) in
FE 1451, defines all the capabilities of the sensor and this record is permanéntly encoded on the|sensor by

th¢ sensor manufacturer. This International Standard only supports IEEE.1451.7 Type 1 sensors; it might

ne

Th

ed to be amended if a new Type is introduced.

is record is 128 bits long, and provides all the basic characteristics necessary to define the sensor

functionality. The first 111 bits of the Type 1 sensor characteristies record are defined in the first| edition of

IEEE 1451.7. As any of the reserved 17 bits are assigned a function, this International Standard might need to
be amended. The sensor characteristics record comprises. 22 fields, which are identified by thgir ordinal
number in this International Standard:

1 TEDS type

2  Sensor Type

3 Units extension

4  Sensor map

5  Data resolution

6  Scale Factor Significand

7  Scale Factor Exponent

8  Scale Offset Significand

9  Scale Offset Exponent

10 Data uncertainty

11 Sensor Reconfiguration Capability

12 Memory Rollover)Capability

13 Air Interface Security Capability Code

14 Sensor Security Capability Code

15 Sensor,Authentication Encryption Capability Map

16 Sensor-Data Encryption Capability Map

17 Sensor Authentication Password/Key Size

18 _“Sensor Data Encryption Key Size

19 YRandom Number Sizes Supported

20 Continuing Authentication Capability Field

2T Data Encryption Capability Field

22 Clock Accuracy

23 RFU

Procedures to encode and decode the sample and configuration record are specified in 10.3.

7.4 Sampling and configuration record

The IEEE 1451.7 sampling and configuration record is a re-writable record encoded on the sensor.
Permission to make changes may be restricted by invoking passwords and other features supported by the air

interface protocol standards and the application commands.

© ISO/IEC 2011 — All rights reserved
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The sampling and configuration record comprises of the following 13 fields, which are identified by their

ordinal nu

OCoO~NOOODWN -

mber:

UTC timestamp at configuration, or upon successfully beginning a mission.

Sample interval

Monitor delay

Alarm values set

Memory rollover enabled

Air Interface Security Function Code
Sensor Security Function Code

senser-Adthentication-Eneryptionfunection-Code
Bensor Data Encryption Function Code

Becurity Timer Duration

Begin-End-Mission Authority

pper alarm threshold

L ower alarm threshold

This recofd is of various pre-determined lengths depending on whether none, one, or both alarm levels are

set.

Procedurgs to encode and decode the sample and configuration record are specified in 10.4.

7.5 Evént administration record

The event

types, the

The even
number:

OCoO~NOOODWN -

10
11
12

Procedurs

7.6 Eve

capacity of those event records and other associated parameters.

administration record comprises of the following(12 fields, which are identified by their ordi

Code 10 Sample capacity

Code 11 Sample capacity

Code 12 Sample capacity

Code 13 Sample capacity

Sample count

Alarm triggered

Sample count at predetermined time

Sample count at critical event

Sample count of events outside either threshold
Sample count at the-first threshold event
Password/key(s)-Read-Lock and Write-Lock status flags
Mission in Progress

s to encade‘and decode the event administration record are specified in 10.5.

ntrecords

administration record is a read-only record that identifies, for those multiple sample measurement

hal

The event records supported by a particular physical sensor are declared by bit values on the logical sensor
map field of the sensor characteristics record. If a bit position is 15, then that measurement code is supported
and used as the basis for the event record. Any measurement type is addressable by using a 4-bit code as

defined in

7.3.

Procedures to encode and decode the event record are specified in 10.6.

12
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Simple sensors

8.1 General

This clause specifies the basic functionality, record structures, sensor commands, and processes for simple
sensors. Because of their intended functionality, their integrated design with the RFID ASIC and their
sensitivity to power consumption, form-factor and cost, only a limited number of simple sensor types are
specified. The basic output is a simple sensor data block, where a 32-bit string (or possibly longer) declares
information about a simple sensor and reports basic sensor observations using a minimum number of data
bits. Simple sensors include:

Al
de
sa
se
re

Si
sif

ty
st
sel

Th
of
se

Th

.2 Implementations

.3 Record structures

— Temperature sensor having a high and/or a low out-of-range temperature alarm.

— Relative Humidity sensor having a high and/or a low out-of-range relative humidity’alarm.

— Impact sensor with an instance of out-of-range impact alarm.

— Tilt sensor with an instance of out-of-range tilt
hough called "simple sensors", the devices are required to support features common to any type
vice. The simple sensor has to monitor the environmental characteristic for which it is desig
mples at defined intervals, compare and process against criteria, and report output in terms of

hsor data and additionally in a more detailed diagnostic structure, The following sub-clauses spe
juirements.

mple sensors shall be implemented either as a memory mapped simple sensor (see 8.4) or a
hple sensor (see 8.5).

ch simple sensor shall support a simple sensor data block. Details of the data blocks for the sim
es so far defined are in an annextin ISO/IEC 18000-6. Each of the simple sensors only require

nsors are specified they will be' added by amendment to this International Standard.

e ported simple sensdr supports additional mandatory and optional records, as detailed in the list|
nsor.

e sequence ofrecords is as follows:

— «Record 1: Simple sensor data block (mandatory for both implementations), with the followin

of sensor
ned, take
he simple
cify all the

5 a ported

ble sensor
s a 32-bit

ucture, but future simple sensors might require a slightly larger data block size. As additiopal simple

An annex

ISO/IEC 18000-6_defines the requirements for processing these records if present on the porled simple

g fields:

Sensor type

©lI

1

2 Measurement span

3 Accuracy

4  Sampling regime

5 High on-range limit

6 Low in-range limit

7 Monitor delay

8 High out-of-range alarm delay
9 Low out-of-range alarm delay
10 Alarms

SO/IEC 2011 — All rights reserved
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Record 2: Manufacturer record (mandatory only for the ported simple sensor), with the followi
fields:

Data transmission size (bits)

Password indicator and size

Callibration record indicator

Transfer packet size (in bytes)

Diagnostic memory capacity (in terms of transfer packets)
Configuration history indicator

Time synchronisation type

PNOAPRLWN =

ng

| Lo £ 4. o H ' ol
INUTTTUCT UT UTTIC OyIIbIIIUIIIOGLIUII LAvAV1VJ RV be)
Record 3: Authorisation password record (optional for the ported simple sensor)

Record 4: Calibration record (recommended for the ported simple sensor), which holds-three valu
br temperature, 17 values for humidity, and none for impact and tilt

—h

—h

bllowing fields:

UTC timestamp at point of manufacture
Number of configuration records

UTC timestamp at configuration and activation
Sampling regime

High in-range limit

Low in-range limit

Monitor delay

High out-of-range limit alarm delay

Low out-of-range limit alarm delay

O©CoO~NOOOPAWN -

|

he simple sensor may have the facility to store a sequence of Fields 3 to 9. This is declared f
onfiguration history indicator (Field 6 of the Manufacturer record).

(@)

Record 6: Event record (recommended.for the ported simple sensor), with the following fields:

1 Current sample count

2  Packet count

3 Sample count at 6bservation
4  Observed sample data

Hields 3 and 4 may-be repeated a number of times equivalent to the packet count.

I

ecord 7: Timé synchronisation record (mandatory only for the ported simple sensor and only if {
gvent recardis present), with the following fields:

1 ¥ RTC time or sample count value

Record 5: Sample and configuration record (mandatory only for the ported simple sensor), with the

2 UTC timestamp

These fields are may be repeated a number of times

The sequence of the set of records numbered 2 to 7 and the size of each memory is specified in logical terms
leaving the physical structure a matter of implementation.

The numbers in the list are used as record references for simple sensors in this International Standard. Each
record is described in the following sub-clauses.

14
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8.4 Memory mapped simple sensor

8.4.1 Air interface access method

A memory mapped simple sensor is accessed via memory read and write operations to the RFID tag.

8.4.2 Simple sensor data block address

The RFID tag shall |mplement a method to determine the memory address of the simple sensor data block.
X 0-6. Each
of these only requwes a 32-bit structure, but future S|mple sensors might require a slightly Iarger lata bIock

ock into the RFID tag memory. The processes defined in this International Standard ensure that yarious bit
ds are logically structured in accordance with the capabilities of the senser, as defined by the sfructure of
¢ simple sensor data block.

THe command is used in two distinctly different manners:

— Sensor manufacturers and RFID tag manufacturersimay use it to set the first three figlds of the
record (sensor type, measurement span, and accuragy). These fields should be locked to gnsure that
the manufacturer settings are not changed. The remaining fields should be zero filled for spbsequent
configuration by the user or for the alarm states to be set by the sensor. The RFID tag shall not
permit setting alarm conditions when processing this command.

— The command is used by users for opérational control of the configuration parameters (fiel[ds 4 to 9).
Access may be restricted by the, need for password authorisation. The command shall have the
following structure, applied to meniory mapped and ported simple sensors to ensure a|compliant
structure in the air interface commands:

i) 9 bits zero filled. This covers the three fields encoded by the manufacturer, and the sensor
ignores this bit string because the fields are already locked.

i) 19 bits for the configuration parameters.

ii) 4 bitszero filled. This covers the alarm bits, and the sensor ignores this bit string bgcause the
fields are reserved to be set automatically by the sensor.

Write operations to the simple sensor data block may be restricted by the use of memory locking,
permalocking; password authorisation, or other means implemented by the RFID tag. The RFID tgg may be
implemented such that some parameter fields (e.g. sensor type, span, accuracy) are not writegdble by an
interrogator and these bits shall be ignored by the RFID tag when processing this command. Theg RFID tag

8.4.2.2 Read-Simple-Sensor-Data-Block Command

This command is intended to be used to obtain the status of a memory mapped simple sensor by reading the
simple sensor data block within the RFID tag memory. The simple sensor data block may be obtained by
directly reading from the simple sensor data block address. Read operations to the simple sensor data block
may be restricted by the use of memory locking, permalocking, password authorisation, or other means
implemented by the RFID tag. Other mechanisms specified by an air interface protocol may exist that capture
the simple sensor data block such as having a procedure that appends the simple sensor data block to the
unique item identifier.
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8.4.3 Memory mapped simple sensor operation

Configuring the memory mapped simple sensor shall reset all the alarms within the simple sensor data block,
stop the RTC, and initialise the RTC to zero. The memory mapped simple sensor is disarmed when the RTC
has a zero value. Writing the current time to the RTC shall then start the RTC running and arm the memory
mapped simple sensor. Once armed, the sensor shall be monitored as configured and check for the event
conditions required to declare an alarm condition. If an alarm condition other than low battery is declared, then
the RTC shall be stopped and its current time retained as a timestamp for when the event occurred.

8.5 Ported simple sensor

8.5.1 Ai

A ported {

8.5.2 Rdcord structures

Various r
encoding

853 "P

Various s
These cor

ayload" commands

" interface access method

imple sensor is accessed via dedicated sensor commands to the RFID tag.

ISO/IEC 18000-6 Type C HandleSensor command.

Table 1 — Payload commands forported simple sensors

bcords are defined for inclusion on a mandatory or optional basis to support the processing,
and subsequent diagnostics of a simple sensor. These are as defined in 823;

mple sensor commands for ported simple sensors are specified’ in an annex of ISO/IEC 18000}6.
hmands (as listed in Table 1 — Payload commands for ported simple sensors) are embedded in the

Code

Description

00001

Read-Simple-Sensor:Data-Block

00010

Read-Manufacturer-Record

00011

Write-Password

00100

Read-Calibration-Record

00101

Write-Sample-And-Configuration-Record

00110

InitialisSe-Sensor-Monitoring

00111

Read-Sample-And-Configuration-Record

01000

Read-Event-Record

01001

Write-UTC-Timestamp

01010

Read-Time-Synchronisation-Record

01011

Erase-Monitored-Data

01100

Activate-Simple-Sensor

01101

Deactivate-Simple-Sensor

01110
to
11111

RFU

The construction of the "payload" of these sensor commands and the deconstruction of their responses are
specified in 9.3 and Clause 11 of this International Standard.

16
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9 Processing functional application commands and responses

9.1 General

Application interface command may specify a set of functional commands and their associated responses
used to configure sensors, initiate processes, and read sampling data from the sensors. The sensor
commands can be applied in parallel to the data commands as specified in ISO/IEC 15961-1. This will allow
interoperability between item-related data and sensor-related data.

Unlike the data-related commands, all the sensor commands can be more explicitly specified because
ISP/IEC 18000-6 (for simple sensors) and IEEE 1451.7 (for full function sensors) prescribe the data|content in
sensor memory. Because of this, each data element on a sensor has been assigned an object igentifier to
align with the command arguments.

THe following root-OIDs apply:

1.0.24753.0.r.f Simple sensors, where the {arc = r} refers to a record-number, and {arc|= f} refers
to a field number

1.0.24753.0.126 Simple sensor command, where the next arc-= command number (1..13), and
others are reserved

1.0.24753.0.127 Simple sensor response, where the‘next arc = response number (1..13), and
others are reserved

1.0.24753.7.r.f IEEE 1451.7 full function sensors, the {arc = r} refers to a record number, and
{arc = f} refers to a field number

1.0.24753.7.126 IEEE 1451.7 commandy where the next arc = command number (1[..21), and
others are reserved

1.0.24753.7.127 IEEE 1451.7 response, where the next arc = response number (1}.21), and
others are reserved

NOTE: In ISO/IEC 15961-1, the object identifiers are, by necessity, defined by the application. Anothef difference
is that the sensor commands do\not have qualifying arguments that determine the sequence, compaction [scheme, or
whether the data is locked.. Everything is prescribed by the relevant sensor record structure.

Uging the object identifier structure also enables greater integration with this standard and ISO/IEC 24791-5
(fgr device interfaces)and 24791-2 (for data management).

THis International_Standard uses two slightly different approaches to the use of object identifiers. [For simple
sepsors the _data elements identified as arguments in the commands and responses are assigfed object
identifiers based on the root-OID of the command or response. This is because of the optional natufe of some
of lthe associated records and their fields. For full function sensors, the records and their inherent fields are
mandatory. This enables each field to be assigned a unique object identifier. Object identifiers based on a
ropt=OID for IEEE 1451.7 commands and responses are only applied where a field name is not applied (for
example for a response code).

9.2 Processing full function sensors functional application commands and responses

9.21 General
The command and response names used in the following sub-clauses align with the same names as used in

IEEE 1451.7. The 5-bit code that identifies the command and response is converted to and from the object
identifier.
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Many of the commands and responses contain fields for security functions that are not supported by
ISO/IEC 18000-6, which is the only 18000 series air interface protocol standard that supports sensors. As
theses fields are required for the payload sensor command detailed advice is provided in the sub-clauses
below of how to address the issue.

In addition many of the IEEE 1451.7 commands have two additional arguments Reader-Security-Token and
New-Reader-RN that are present at the end of the command. It is not possible to support these arguments by
processes in this International Standard because they are outside the scope of being defined by the
application. Most of the IEEE 1451.7 responses have the arguments Sensor-Security-Token and New-Sensor-
RN. These arguments are created in the IEEE 1451.7 commands by the sensor driver, with the default value
0,. Where ents-are-aiso-the 4 trer-shalremove-thempror
to transfe

ring to the processes defined in this International Standard.

9.2.2 Cgmmon command-based object Identifiers

The follofving command-based object identifiers apply to all commands except: ReadiSensor-ldentifier
(see 9.2.4).

Senspr-Address-Type [OID ref: 1 0 24753 7 126 {command code} 1]
Sensor interface:

00 = no sub-addressing

01 = use 7-bit sub-addressing

10 = use sensor type sub-addressing

11 = use sensor ID sub-addressing

App-interface: INTEGER (0..3)

Senspr-Comms-Id [OID ref: 1 0 24753 7 126 {command-code} 2]
Sensor interface and App-interface: BIT STRING (0, or 7, or 15, or 64)
If Sensor-Address-Type = 00 then this field;is empty
01 then this field is the 7-bit sensor sub-address
10 then {his field is the 15-bit concatenation of: TEDS-Type,
Sensor-Type, and Units-Extension
11 ther’this field is the 64-bit Sensor-Id

9.2.3 Cgmmon response-based object identifiers
The followling response-based object identifiers apply to all responses.

Respponse-Code [OID ref;1 0 24753 7 127 {response code} 1]
Sensor interface: 3-bit code, as defined in the IEEE 1451.7 Read-Sensor-ldentifier response
in the currentversions of IEEE 1451.7. Only code 111 provides a full response

App-interface: INTEGER (0..7), where the following codes result in a truncated response
caused by some sensor error:
0, 1, 3, 4, and 5 - truncated at this point
2 - truncated after the next field

Battery-Status-Code [OID ref: 1 0 24753 7 127 {response code} 2]:
Sensor interface and App-interface:
0 = Battery OK
1 = Battery low

9.2.4 Read-Sensor-ldentifier

This command is used to return the different identifiers used for subsequent communication with the sensor if
this is not achieved by using a port number on the RFID tag itself.

Sensor interface for command and response: 5-bit code = 00001
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App-interface: Command = [OID ref: 1 0 24753 7 126 1]
Response = [OID ref: 1 0 24753 7 127 1]

9.24.1 Command-based object identifiers

Th

e following command argument and object identifier apply:

Read-Sensor-ldentifier-Parameter [OID ref: 1 0 24753 7 126 1 1]
Sensor interface and App-interface:
0 = respond with the sub-address (port number) and identifier

Th

9.]

Th

9.]

T =response with the sub-address and Primary 1EDS Fields 1,2,5

.2.4.2 Response-based object identifiers

e following response arguments and object identifiers apply:

Response-Code [OID ref: 1 0 24753 7 127 1 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 1 2]:
See 9.2.3 for details

Sub-Address [OID ref: 1 0 24753 7 127 1 3]:
Sensor interface: 7-bit code

App-interface: INTEGER (0..127)
This is the sub-address number as assignedcbyythe sensor

2.4.3 Memory-based object identifiers in the response

e response contains, depending on the requestparameter in the command, the following data ele
— Sensor-Id [OID ref: 1 0 24753 7 A](see 10.2 for processing)
— TEDS-Type [OID ref: 1 0 24753 7 2 1] (see 10.3.1 for processing)
— Sensor-Type [OID ref:1 0 24753 7 2 2] (see 10.3.2 for processing)

— Units-Extension\[OID ref: 1 0 24753 7 2 3] (see 10.3.3 for processing)

p.4.4  Process‘requirements

@)

er than mapping between sensor interface format and the app-interface format, no special pro

required.

9.2.57\Read-Primary-Characteristics-TEDS

ments:

cessing is

This command is used to return the read-only Primary Characteristics TEDS record for a nominated full
function sensor.

©lI

Sensor interface for command and response: 5-bit code = 00010

App-interface: Command = [OID ref: 1 0 24753 7 126 2]
Response = [OID ref: 1 0 24753 7 127 2]

SO/IEC 2011 — All rights reserved
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9.2.51 Command-based object identifiers
The following command arguments and object identifier apply:

Sensor-Address-Type [OID ref: 1 0 24753 7 126 2 1]
See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 2 2]
See 9.2.2 for details

ReadrPrimary-FEDS-Parameter{Oibref- 16247537426 23—

Sensor interface and App-interface:
0 = respond only with Primary TEDS
1 = Primary TEDS + Unique Identifier

9.2.5.2 |[Response-based object identifiers
The followling response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 7 127 2 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 2 2]:
See 9.2.3 for details

9.2.5.3 [Memory-based object identifiers in the response

The response contains, depending on the request parameter.in the command, the following data elements:

[d))

ensor-ld [OID ref: 1 0 24753 7 1] (see 10.2 forprocessing)

— TEDS-Type [OID ref: 1 0 24753 7 2 1] (see10.3.1 for processing)

[d))

ensor-Type [OID ref: 1 0 24753 7 2'2] (see 10.3.2 for processing)

— Units-Extension [OID ref: 1 0:24753 7 2 3] (see 10.3.3 for processing)

[d))

ensor-Map [OID ref: 1.0:24753 7 2 4] (see 10.3.4 for processing)

— Data-Resolution [QlDref: 1 0 24753 7 2 5] (see 10.3.5 for processing)

[d))

cale-Factor-Significand [OID ref: 1 0 24753 7 2 6] (see 10.3.6 for processing)

[d))

cale-Factor-Exponent [OID ref: 1 0 24753 7 2 7] (see 10.3.7 for processing)

[d))

cale-Offset-Significand [OID ref: 1 0 24753 7 2 8] (see 10.3.8 for processing)

— Scale-Offset-Exponent [OID ref: 1 0 24753 7 2 9] (see 10.3.9 for processing)
— Data-Uncertainty [OID ref: 1 0 24753 7 2 10] (see 10.3.10 for processing)
— Sensor-Reconfiguration-Capability [OID ref: 1 0 24753 7 2 11] (see 10.3.11 for processing)

— Memory-Rollover-Capability [OID ref: 1 0 24753 7 2 12] (see 10.3.12 for processing)
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9.2.5.4 Process requirements
The process requirements are to convert the fields listed in 9.2.5.3 of the 128-bit Primary-Characteristics-

TEDS record into its constituent parts as defined by the Primary Sensor Characteristics TEDS (Type 1) record
in IEEE 1451.7. The fields that are not listed are ignored.

9.2.6 Write-Sample-And-Configuration

This command is used to construct the Sample and Configuration as a bit string from the various component
real values using the relevant conversion rules.

Sensor interface for command and response: 5-bit code = 00011

App-interface: Command = [OID ref: 1 0 24753 7 126 3]
Response = [OID ref: 1 0 24753 7 127 3]

9.2.6.11 Command-based object identifiers
THe following command arguments and object identifiers apply:

Sensor-Address-Type [OID ref: 1 0 24753 7 126 3 1]
See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 3 2]
See 9.2.2 for details

9.2.6.2 Memory-based object identifiers in the command
THe command contains the following data elements:
— UTC-Timestamp-At-Configuration [OID ref: 1 0 24753 7 3 1] (see 10.4.1 for processing)

— Sample-Interval [OID ref: 1.0.24753 7 3 2 0] for seconds, or [OID ref: 1 0 24753 7 3 2 1] for
minutes. (see 10.4.2 for processing)

— Monitor-Delay [OIDref:*1 0 24753 7 3 3 0] for seconds, or [OID ref: 1 0 24753 7 3 3 1] fpr minutes
(see 10.4.3 for processing)

— Alarm-Values-Set [OID ref: 1 0 24753 7 3 4] (see 10.4.4 for processing)
— Memory-Rollover-Capability [OID ref: 1 0 24753 7 3 5] (see 10.4.5 for processing)
— Upper-Alarm-Threshold [OID ref: 1 0 24753 7 3 12] (see 10.4.6 for processing)

—£ ‘Lower-Alarm-Threshold [OID ref: 1 0 24753 7 3 13] (see 10.4.7 for processing)

Fields 6 To TT are all associated with security aspects that, if implemented, are addressed by the interrogator
or some other mechanism outside the scope of this International Standard. To ensure that the command is a
valid output from the sensor data processor, these fields shall be zero filled with a string that is 16 bits long.
This bit string is to precede the upper and lower alarm thresholds (fields 12 and 13), if present.

9.2.6.3 Response-based object identifiers
The following response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 7 127 3 1]
See 9.2.3 for details
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Batte

9.2.6.4

ry-Status-Code [OID ref: 1 0 24753 7 127 1 2]:
See 9.2.3 for details

Process requirements

The processes require the application interface values for each field to be converted to a bit string and for the
resulting bit string to be concatenated to that already converted. The two threshold values have a length, in
bits, determined by the data resolution.

9.2.7 Read-Sample-And-Configuration

This comn
componer

Sens|

App-interface: Command = [OID ref: 1 0 24753 7 126 4]

9.2.7.1

The follow

Sens

Sens

9.2.7.2

The follow

Response-Code [OID ref: 1 0 24753 7127 4 1]

Battery-Status-Code [OID ref:1-0 24753 7 127 4 2]:

9.2.7.3

The respo

hand is used to read the Sample and Configuration as a bit string and re-constructing the-varig
t real values using the relevant conversion rules.

pr interface for command and response: 5-bit code = 00100

Response = [OID ref: 1 0 24753 7 127 4]

Command-based object identifiers
ing command arguments and object identifiers apply:

pr-Address-Type [OID ref: 1 0 24753 7 126 4 1]
See 9.2.2 for details

pr-Comms-Id [OID ref: 1 0 24753 7 126 4 2]
See 9.2.2 for details

Response-based object identifiers

ing response argument and object identifier apply:

See 9.2.3 for details

See 9.2.3 for details

Memory-based object identifiers in the response

nse contains,the fields defined in 9.2.6.2 used to configure the sensor.

The 16-b
ISO/IEC 1
fields can

lower alarf

t stringfor fields 6 to 11 cannot be interpreted by rules defined in the current version
8000-6, so are likely to be passed to the implementation of this International Standard. As these

response to this command.

9.2.7.4

Process requirements

The processes require the bit string as read from the air interface to be parsed to each field and converted to
the application interface values, each of which is the data associated with an object identifier in the response.
The two threshold values have a length, in bits, determined by the data transmission format.

22
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This command is used to read information about alarms from different memory records on the sensor to

en

able more specific diagnostics to be invoked using other commands.

Sensor interface for command and response: 5-bit code = 00101

App-interface: Command = [OID ref: 1 0 24753 7 126 5]
Response = [OID ref: 1 0 24753 7 127 5]

Th

Th

TH

9.]

TH

p.8.1 Command-based object identifiers
e following command arguments and object identifiers apply:

Sensor-Address-Type [OID ref: 1 0 24753 7 126 5 1]
See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 5 2]
See 9.2.2 for details

.2.8.2 Response-based object identifiers

e following response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 7 127 5 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 5 2}:
See 9.2.3 for details

.2.8.3 Memory-based object identifiers inthe response

e response contains the following data elements:

p.8.4 Processrequirements

th

9.2.9/\Read-Single-Memory-Record

— Alarm-Values-Set [OID ref: 10 24753 7 3 4] (see 10.4.4 for processing)
— Alarm-Triggered [OlD'ref: 1 0 24753 7 4 6] (see 10.5.7 for processing)

— Sensor-Map [OID ref: 1 0 24753 7 2 4] (see 10.3.4 for processing)

e processes,require the bit string as read from the air interface to be parsed to each field and converted to
application‘interface values, each of which is the data associated with an object identifier in the response.

This command returns data associated with single entry records from the Event record. The responses have
different structures depending on the type of single entry record.

Sensor interface for command and response: 5-bit code = 00110

App-interface: Command = [OID ref: 1 0 24753 7 126 6]
Response = [OID ref: 1 0 24753 7 127 6]

© ISO/IEC 2011 — All rights reserved
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9.2.9.1 Command-based object identifiers
The following command arguments and object identifiers apply:

Sensor-Address-Type [OID ref: 1 0 24753 7 126 6 1]
See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 6 2]
See 9.2.2 for details

DDAZE2 AD0

F . | L. 21
Meastrement-Type{Oibref—4-6-24753-426-6-3}

Sensor interface: BIT STRING (4)
1110 and 1111 are reserved and not defined in IEEE 1451.7

App-interface: INTEGER (0..9)

9.2.9.2 [Response-based object identifiers
The followling response arguments and object identifiers apply:

Response-Code [OID ref: 1 0 24753 7 127 6 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 6 2]:
See 9.2.3 for details

9.2.9.3 [Memory-based object identifiers in the responsg
The respgnse contents differ, dependent on the measurement type code.
For measuirement type code 0, the response contains-the following data element:

Rresent-Value [OID ref: 1 0 24753-7°5 0] (see 10.6.4 for processing)

For measuirement type code 1, the response contains the following data element:
aximum-Value [OID ref: 1 0 24753 7 5 1] (see 10.6.5 for processing)

For measdirement type code 2;the response contains the following data element:
inimum-Value [OID ref: 1 0 24753 7 5 2] (see 10.6.6 for processing)

For measdyirement{ype code 3, the response contains the following data element:

verage-Value [OID ref: 1 0 24753 7 5 3] (see 10.6.7 for processing)

The valid codes are 0000 to 1001; codes 1010 to 1101 do not apply to this command; cod

esS

For measurement type code 4, the response contains the following data element:
Variance [OID ref: 1 0 24753 7 5 4] (see 10.6.8 for processing)

For measurement type code 5, the response contains the following data element:

Standard-Deviation [OID ref: 1 0 24753 7 5 5] (see 10.6.9 for processing)

For measurement type code 6, the response contains the following data elements:

— Sample-Count-Predetermined-Time [OID ref: 1 0 24753 7 4 7] (see 10.5.8 for processing)
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— Observed-Value-Predetermined-Time [OID ref: 1 0 24753 7 5 6] (see 10.6.10 for processing)

For measurement type code 7, the response contains the following data elements:

— Sample-Count-Critical-Event [OID ref: 1 0 24753 7 4 8] (see 10.5.9 for processing)

— Observed-Value-Critical-Event [OID ref: 1 0 24753 7 5 7] (see 10.6.11 for processing)

For measurement type code 8, the response contains the following data element:

Fa

9.]

Count-Over-Upper-Threshold [OID ret: 1 0 24753 7 5 8] (see 10.0.12 tor processing)
r measurement type code 9, the response contains the following data element:

Count-Under-Lower-Threshold [OID ref: 1 0 24753 7 5 9] (see 10.6.13 for proCessing)

P.9.4  Process requirements

If @n invalid or reserved measurement code is returned, the processing of other'data from the sens

ab
co

9.]

TH
an

9.]

Th

9.]

Th

ort and the application advised of the error. The process requires the binary data from the se
hverted to the rules defined for each object identifier.

.10 Read-Event-Administration-Record

is command returns the content of the Event Administration record, but only if the field is prese
y of fields 7 to 10 present in memory, only if the field encodes a non-zero value.

Sensor interface for command and response: 5-bit code = 00111

App-interface: Command = [OID ref: 1.024753 7 126 7]
Response = [OID ref: 1,0 24753 7 127 7]

2.10.1 Command-based object identifiers
e following command argumenits and object identifiers apply:

Sensor-Address-Type [OID ref: 1 0 24753 7 126 7 1]
See 9.2.2 fordetails

Sensor-Comms-|d [OID ref: 1 0 24753 7 126 7 2]
Seg\9,2.2 for details

2.10.2 [Response-based object identifiers

e following response arguments and object identifiers apply:

br shall be
nsor to be

nt; and for

Response-Code [OID ref: 1 0 24753 7 127 7 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 7 2]:
See 9.2.3 for details

9.2.10.3 Memory-based object identifiers in the response

The response contains the following data elements, depending on the presence of the field within the memory:

— Code10-Sample-Capacity [OID ref: 1 0 24753 7 4 1] [CONDITIONAL] (see 10.5.2 for determining

the presence of this OID and for its processing)

© ISO/IEC 2011 — All rights reserved
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— Code11-Sample-Capacity [OID ref: 1 0 24753 7 4 2] [CONDITIONAL] (see 10.5.3 for determining
the presence of this OID and for its processing)

— Code12-Sample-Capacity [OID ref: 1 0 24753 7 4 3] [CONDITIONAL] (see 10.5.4 for determining
the presence of this OID and for its processing)

— Code13-Sample-Capacity [OID ref: 1 0 24753 7 4 4] [CONDITIONAL] (see 10.5.5 for determining
the presence of this OID and for its processing)

— Sample-Count [OID ref: 1 0 24753 7 4 5] (see 10.5.6 for processing)

— Alarm-Triggered [OID ref: 1 0 24753 7 4 6] (see 10.5.7 for processing)

[d))

ample-Count-Predetermined-Time [OID ref: 1 0 24753 7 4 7] [CONDITIONAL] (see,10.5.8 for
etermining the presence of this OID and for its processing)

o

[d))

ample-Count-Critical-Event [OID ref: 1 0 24753 7 4 8] [CONDITIONAL]V(see 10.5.9 for
etermining the presence of this OID and for its processing)

[oN

— Sample-Count-Events-Outside-Either-Threshold [OID ref: 1 0 2475377 4 9] [CONDITIONAL]
5ee 10.5.10 for determining the presence of this OID and for its processing)

—~

— Sample-Count-First-Threshold-Event [OID ref: 1 0 24753 7.-4/10] [CONDITIONAL] (see 10.5{11
br determining the presence of this OID and for its processing)

—h

9.2.10.4 [Process requirements

The procgss requires the binary data from the sensor to bé.converted to the rules defined for each objéct
identifier.

9.2.11 Rdad-Event-Record-Segments

having the
two recorg

Dependin

scope of

successfu
command
Segment ¢

IEEE 1451.
support. If
segments
responses
supported by this International Standard

Sensor interface for command and response: 5-bit code = 01000

App-interface: Command = [OID ref: 1 0 24753 7 126 8]
Response = [OID ref: 1 0 24753 7 127 8]
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.11.1  Command-based object identifiers

The following command arguments and object identifiers apply:

9.2.11.2 Response-based object identifiers

Th

©lI

Sensor-Address-Type [OID ref: 1 0 24753 7 126 8 1]
See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 8 2]
See 9.2.2 for details

£ A4 N DATEDR ADC

Q.21
L. TU&FTJII9 T&U U J]

Sensor interface: BIT STRING (4)
The valid codes are 1010 to 1101; the reserved codes are 1110 and 1111; the\oth

apply to this command

App-interface: INTEGER (10..13)
First-Segment-Number [OID ref: 1 0 24753 126 8 4]

Sensor interface: BIT STRING (3 or 11)

The segment number for measurement type 1011 is 3-bits\\long, and for the o
measurement types is 11-bits long

App-interface: INTEGER

Number-Of-Segments [OID ref: 1 0 24753 126 8 5]
Sensor interface: BIT STRING (6)

App-interface: INTEGER
Last-Segment-Number [OID ref: 1 0 24753 126 8 6]

Sensor interface: BIT STRING (3;0r'11)

The segment number for measurement type 1011 is 3-bits long, and for the o

measurement types is 11-bits long

App-interface: INTEGER

e following response arguments and object identifiers apply:

Response-Code [OID ref: 1 0 24753 7 127 8 1]
Seel912.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 8 2]:
See 9.2.3 for details

brs do not

her three

her three

CRC16-Validation-Error [OID ref: 1 0 24753 7 127 8 3]

— Sensorinterface-and-App-interface:
0 = no error
1 = error, then this is followed by the next argument, presented as a list of segments

the CRC-16 validation

CRC16-Failed-Segment [OID ref: 1 0 24753 7 127 8 4]
Sensor interface: BIT STRING (3 or 11)

that failed

The segment number for measurement type 1011 is 3-bits long, and for the other three

measurement types is 11-bits long

App-interface: INTEGER (0 to 255 for type 11; 0 to 2047 for the other three me
types)

SO/IEC 2011 — All rights reserved
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The Error-Code is as delivered from the sensor response across the air interface. The CRC16-Validation-
Error is as the result of a process (see 10.6.3) specified in this International Standard and applied in a
conformant implementation.

Because the object identifiers, as defined in the next sub-clause, identify the segment and sensor word the
data from CRC-16 validated segments can be processed and passed to the application.

9.2.11.3 Memory-based object identifiers in the response

The respdnse contains one of the following data elements, depending on the presence ol the event recgrd
within the [memory, and the request in the command.

For measdirement type code 10, the response contains the following data element:

Qbserved-Value-Data-Log-All-Samples [OID ref: 1 0 24753 7 5 10 {segment}i{sensor-word}]
(pee 10.6.14 for processing)

For measyirement type code 11, the response contains the following data elements:

— gbitSampleCount-Data-Log-Outside-Threshold [OID ref: 1 0 24753 \7-5 11 1 {segment} {sensor-
ord}] (see 10.6.15 for processing)

— (bserved-Value-Data-Log-Outside-Threshold [OID ref: 1 0°24753 7 5 11 2 {segment} {sensor-
ord}] (see 10.6.15 for processing)

For measdirement type code 12, the response contains the following data elements:

— 16bitSampleCount-Data-Log-Outside-Threshold, [OID ref: 1 0 24753 7 5 12 1 {segment}
{sensor-word}] (see 10.6.16 for processing)

— Observed-Value-Data-Log-Outside-Threshold [OID ref: 1 0 24753 7 5 12 2 {segment} {sensor-
ord}] (see 10.6.16 for processing)

For measuirement type code 13, the responsecontains the following data elements:

bserved-Value-Data-Log-After-Initial-Alarm [OID ref: 1 0 24753 7 5 13 {segment} {sensor-
ord}] (see 10.6.17 for processing)

9.2.11.4 (Process requirements
In construrting the command, two conditions apply:

— The value ef the last segment shall not be greater than the number of segments supported by the
sensofn

Thatnhumbeaerof seamantechall ha na araatarthan (l act Saamant Numbaer) (Eiret Saament Numb r)
IReHRdHpBe-o+-5eghetS-SHapBeHo-greater—trahi-{t=aSt=e ghehHtrruaipnet) (T HStoegHeHTN B!

+1. The number may be smaller.

The process requires the binary data from the sensor to be converted to the rules defined for each object
identifier.

9.2.12 Read-Partial-Event-Record-Segment
This command reads part of an event record segment in terms of one or more sensor words.

Even though the response to this command transfers less data than the Read-Event-Record-Segments
command (9.2.11), it can consist of a significant number of bits. Although beyond the scope of this
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International Standard, each implementation needs to take into account the probability of a successful read
transaction across the air interface and adjust the number of sensor words called by the command.

Because the size of the sensor word might not align with the physical boundary of any physical memory, some
processing capability on the sensor itself is expected to organise the transfer of data so that only complete
sensor words are transferred. This is a fundamental requirement for subsequent processing compliant with
this International standard.

Sensor interface for command and response: 5-bit code = 01001

Response = [OID ref: 1 0 24753 7 127 9]

9.212.1 Command-based object identifiers

THe following command arguments and object identifiers apply:

9.

Sensor-Address-Type [OID ref: 1 0 24753 7 126 9 1]
See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 9 2]
See 9.2.2 for details

Measurement-Type [OID ref: 1 0 24753 126 9 3]
Sensor interface: BIT STRING (4)
The valid codes are 1010 to 1101; the reserved codes are 1110 and 1111; the oth
apply to this command

App-interface: INTEGER

Segment-Number [OID ref: 1 0 24753 126.9 4]
Sensor interface: BIT STRING (3 or 11)
The segment number forsmeasurement type 1011 is 3-bits long, and for the o
measurement types is 11-hits long

App-interface: INTEGER

First-Sample-Numbenr[OID ref: 1 0 24753 126 9 5]
Sensor interface: BIT STRING (5) (00000..11111)
App-interface: INTEGER (1..32)

Number-Of-Samples [OID ref: 1 0 24753 126 9 6]
Sensor interface: BIT STRING (5) (00000..11111)
App-interface: INTEGER (1..32)

ers do not

her three

p.42,.2 Response-based object identifiers

Th

e following response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 7 127 9 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 9 2]:
See 9.2.3 for details

© ISO/IEC 2011 — All rights reserved
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9.2.12.3

Memory-based object identifiers in the response

The response for measurement type codes 10, 11, 12 and 13 are as defined in 9.2.11.3 for reading single or
multiple segments.

9.2.12.4

Process requirements

The sum of (First Sample Number) + (Number of Samples) shall not be greater than the number of sample
values (32) in a segment.

The procq
identifier.

9.213 W

This comr
This pre-d

Sens|

Ss requires the binary data from the sensor 10 be converied to the rules defined for each objgct

ite-Event-Admin-Field7

nand is used to write the 16-bit value that equates to the sample count at a pre-determined evel

nt.

etermined time is calculated by the application independently of the International Standard, but the
method dgfined in 10.5.8 can be used.

pr interface for command and response: 5-bit code = 01010

App-interface: Command = [OID ref: 1 0 24753 7 126 10]

9.2.13.1

The follow

Sens

Sens|

9.2.13.2

Response = [OID ref: 1 0 24753 7 127 10]

Command-based object identifiers
ing command arguments and object identifiers apply:

pr-Address-Type [OID ref: 1 0 24753 7 126 10.;1]
See 9.2.2 for details

pr-Comms-Id [OID ref: 1 0 24753 7 126 10 2]
See 9.2.2 for details

Memory-based object identifier-in the command

The comnpand contains the following data element:

Sample-Count-Predetermined-Time [OID ref: 1 0 24753 7 4 7] (see 10.5.8 for processing)

9.2.13.3

The follow

Response-based object identifiers

ing response argument and object identifier apply:

Res

nse-Code [OID ref: 1 0 24753 7 127 10 1]
See 9.2.3 for details

Batte

9.2.13.4

ry-Status-Code [OID ref: 1 0 24753 7 127 10 2]:
See 9.2.3 for details

Process requirements

There are no process requirements because the value of the Sample-Count-Predetermined-Time is calculated
by the application.

30
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9.1

9.2.14 Read-Any-Field

Sensor interface for command and response: 5-bit code = 01011

App-interface: Command = [OID ref: 1 0 24753 7 126 11]
Response = [OID ref: 1 0 24753 7 127 11]

ISO/IEC 24753:2011(E)

This command is used to read any single entry field from any record of the sensor. Explicitly excluded are the
data log records in the event record.

P 147 Command-based objectidentifiers
e following command arguments and object identifiers apply:

Sensor-Address-Type [OID ref: 1 0 24753 7 126 11 1]
See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 11 2]
See 9.2.2 for details

Record-Id [OID ref: 1 0 24753 7 126 11 3]
Sensor interface:
00 = Primary Sensor Characteristics TEDS record
01 = Sample and Configuration record
10 = Event record
11 = Event Administration record

App-interface: INTEGER (0..3)

Field-Number [OID ref: 1 0 24753 7 126 11 4]
Sensor interface: BIT STRING (5), but constrained by the highest field number in the record.

this is defined)

— Sample and Configuration record (1..13)

type.codes 13 and 14 (until these are defined)

— _Event Administration record (1..12)

.14,2 - Response-based object identifiers

=) fnllnwing response argllmpnh and nhjprt identifiers apply'

App-interface: INTEGER (0..22), butleonstrained by the highest field number in the record as follows:

— Primary Sensor Characteristics TEDS record (1..22), this excludes the RFU type code 13 (until

— Event record type (0..9), this excludes the multiple event record types 10 to 13, and the RFU

Response-Code [OID ref: 1 0 24753 7 127 11 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 11 2]:
See 9.2.3 for details
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9.2.14.3 Memory-based object identifiers in the response
Only the fields that can be processed by rules in this International Standard are defined below.

If the command requested a field from the Primary Sensor Characteristics TEDS record, the response
contains, depending on the request field parameter in the command, one of the following data elements:

— TEDS-Type [OID ref: 1 0 24753 7 2 1] (see 10.3.1 for processing)

— Sensor-Type [OID ref: 1 0 24753 7 2 2] (see 10.3.2 for processing)

— Units-Extension [OID ref: 1 0 24753 7 2 3] (see 10.3.3 for processing)

[d))

ensor-Map [OID ref: 1 0 24753 7 2 4] (see 10.3.4 for processing)

— Data-Resolution [OID ref: 1 0 24753 7 2 5] (see 10.3.5 for processing)

[d))

cale-Factor-Significand [OID ref: 1 0 24753 7 2 6] (see 10.3.6 for processing)

[d))

cale-Factor-Exponent [OID ref: 1 0 24753 7 2 7] (see 10.3.7 for processing)

[d))

cale-Offset-Significand [OID ref: 1 0 24753 7 2 8] (see 10.3.8 for(processing)

[d))

cale-Offset-Exponent [OID ref: 1 0 24753 7 2 9] (see 10.3.9 for processing)

— Data-Uncertainty [OID ref: 1 0 24753 7 2 10] (see 10.340for processing)

— $§ensor-Reconfiguration-Capability [OID ref: 1 024753 7 2 11] (see 10.3.11 for processing)
— Nemory-Rollover-Capability [OID ref: 1 0 24753 7 2 12] (see 10.3.12 for processing)

If the command requested a field from the Sample and Configuration record, the response contains,
depending on the request field parameter in the .command, one of the seven data elements defined in 9.2.6.p.

If the command requested a single entry.field from the Event record, the response contains, depending on the
request figld parameter in the command;;one of the ten data elements defined in 9.2.9.3.

If the command requested a field-from the Event Administration record, the response contains, depending ppn
the request field parameter in the-command, one of the ten data elements defined in 9.2.10.3.

9.2.14.4 (Process requirements

The procgss requires ‘the binary data from the sensor to be converted to the rules defined for each objgct
identifier.

9.2.15 Erpsé*Event-Administration-Record

This command sets to 0, fields 5, 6, 7, 8, 9, and 10 of the Event Administration Record, given that fields 1, 2,
3, and 4 are locked by the sensor manufacturer.

Sensor interface for command and response: 5-bit code = 01100

App-interface: Command = [OID ref: 1 0 24753 7 126 12]
Response = [OID ref: 1 0 24753 7 127 12]
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9.2.15.1 Command-based object identifiers

The following command arguments and object identifiers apply:

9.]

Th

9.

Th

Sensor-Address-Type [OID ref: 1 0 24753 7 126 12 1]
See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 12 2]
See 9.2.2 for details

F15.2 Response-based object identifiers
e following response arguments and object identifiers apply:

Response-Code [OID ref: 1 0 24753 7 127 12 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 12 2]:
See 9.2.3 for details

2.15.3 Memory-based object identifiers

International Standard.

9.]

TH
Wi

9.]

TH
thi

9.]

TH

P.15.4 Process requirements

ere are no process requirements because the command instructs to sensor to erase memory and
h a simple response code.

P 16 Erase-Event-Records

is command erases the complete set'of event records. The process to achieve this is beyond th
5 International Standard and the associated air interface protocol standard.

Sensor interface for command and response: 5-bit code = 01101

App-interface: Cepmmand = [OID ref: 1 0 24753 7 126 13]
Response = [OID ref: 1 0 24753 7 127 13]

2.16.1 Command-based object identifiers
e following command arguments and object identifiers apply:

Sensor-Address-Type [OID ref: 1 0 24753 7 126 13 1]

ere are no memory-based object identifiers, because therés are no processes carried oyt by this

responds

b scope of

See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 13 2]
See 9.2.2 for details

9.2.16.2 Response-based object identifiers

The following response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 7 127 13 1]
See 9.2.3 for details
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Battery-Status-Code [OID ref: 1 0 24753 7 127 13 2]:

9.2.16.3

See 9.2.3 for details

Memory-based object identifiers

There are no memory-based object identifiers, because there are no processes carried out by this

Internatio

9.2.16.4

There are

nal Standard.

Process requirements

with a simple response code.

9.2.17 Erpse-Sample-And-Configuration-Record

This command is used to erase the sample and configuration record.

Senspr interface for command and response: 5-bit code = 01110

App-interface: Command = [OID ref: 1 0 24753 7 126 14]

9.2.17.1

Response = [OID ref: 1 0 24753 7 127 14]

Command-based object identifiers

The followling command arguments and object identifiers apply:

Senspr-Address-Type [OID ref: 1 0 24753 7 126 14 1]

See 9.2.2 for details

Senspr-Comms-Id [OID ref: 1 0 24753 7 126 14 2]

9.2.17.2

See 9.2.2 for details

Response-based object identifiers

The followling response arguments and object identifiers apply:

Respponse-Code [OID ref: 1 0124753 7 127 14 1]

See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 24753 7 127 14 2]:

9.217.3

There ar
Internatio

9.2.17.4

See 9.2.3 for details

Memory-based object identifiers

Ial Standard.

no process requirements because the command instructs to sensor to erase memory and respon

no. memory-based object identifiers, because there are no processes carried out by t

is

=

Process requirements

There are no process requirements because the command instructs to sensor to erase memory and responds
with a simple response code.

9.2.18 Begin-End-Mission

This command allows the sensor to be configured at one time and begin its mission at another time. This
saves both memory and battery life. The command is also used to end a mission and for the sensor to cease
monitoring its environment.

34
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Sensor interface for command and response: 5-bit code = 01111

App-interface: Command = [OID ref: 1 0 24753 7 126 15]
Response = [OID ref: 1 0 24753 7 127 15]

9.2.18.1 Command-based object identifiers

Th

e following command arguments and object identifiers apply:

Sensor-Address-Type [OID ref: 1 0 24753 7 126 15 1]

9.]

TH

9.]

Th

9.]

TH
Wi

9.

IE

See 9.2.2 for details

Sensor-Comms-Id [OID ref: 1 0 24753 7 126 15 2]
See 9.2.2 for details

Begin-End [OID ref: 1 0 24753 7 126 15 3]
Sensor and App-interface
0 = Begin
1=End

NOTE IEEE 1451.7 may apply additional security features «fhat are currently not suf
ISO/IEC 18000-6 and this International standard.

p.18.2 Response-based object identifiers
e following response arguments and object identifiers apply:

Response-Code [OID ref: 1 0 24753 7 127 15 1]
See 9.2.3 for details

Battery-Status-Code [OID ref: 1 0 2475372127 15 2]:
See 9.2.3 for details

p.18.3 Memory-based object identifiers

p.18.4 Process requirements

ere are no progess’requirements because the command instructs to sensor to erase memory and
h a simple response code.

p.19 Other IEEE 1451.7 commands

EE-1451.7 lists the following commands, preceded by their command codes:

©lI

— 10000 Challenge

— 10001 Reader-Authenticate
— 10010 ReadWriteLock-Keys
— 10011 Request-RN

— 10100 Encryption-On-Off

— 10101 Close-Secure-Session

SO/IEC 2011 — All rights reserved

ported by

ere are no memory-based«.0bject identifiers, because there are no processes carried olyit by this
Infernational Standard.

responds
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These commands are currently not supported by ISO/IEC 18000-6 and therefore also not supported by this
International Standard. As and when support is provided by a referenced air interface, the commands will be
supported by future revision of this International Standard.

9.3 Processing simple sensors functional application commands and responses

9.3.1 Read-Simple-Sensor-Data-Block

This command is used to read the Simple Sensor Data Block in air interface protocols where this is not
returned quiomatically as an appended component to reading a unique item identifier

Senspr interface for command and response: 5-bit code = 00001

App-interface: Command = [OID ref: 1 0 24753 0 126 1]
Response = [OID ref: 1 0 24753 0 127 1]

9.3.1.1 [Command-based object identifiers

This comrpand has no object identifiers other than the Module-OID for the command-itself.

9.3.1.2 |[Response-based object identifiers

The followiing response argument and object identifier apply:
Error-Code [OID ref: 1 0 24753 0 127 1 1]

Sensor interface and App-interface:

0 = no error
1 = error, then this is the only element in the response

9.3.1.3 [Memory-based object identifiers in the response

The respgnse contains the following data elements, some of which are null fields for some types of simp
sensor:

e

[d))

ensor-Type [OID 1 0 2475301 1] (see 11.2.2 for processing)

— Nleasurement-Span [OID'1/0 24753 0 1 2] (see 11.2.3 for processing)
— Accuracy [OID 1 0-24753 0 1 3] (see 11.2.4 for processing)
Sampling-Regime [OID 1 0 24753 0 1 4] (see 11.2.5 for processing)
— High-In-Range-Limit [OID 1 0 24753 0 1 5] (see 11.2.6 for processing)

— Uow-In-Range-Limit [OID 1 0 24753 0 1 6] (see 11.2.7 for processing)

— Monitor-delay [OID 1 0 24753 0 1 7] (see 11.2.8 for processing)
— High-Out-Of-Range-Alarm-Delay [OID 1 0 24753 0 1 8] (see 11.2.9 for processing)
— Low-Out-Of-Range-Alarm-Delay [OID 1 0 24753 0 1 9] (see 11.2.10 for processing)

— Alarms [OID 1 0 24753 0 1 10] (see 11.2.11 for processing)
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9.3.2 Read-Manufacturer-Record

This command provides accesses information from the sensor manufacturer, including indicating the presence
and structure of other records associated with the simple sensor.

Sensor interface for command and response: 5-bit code = 00010

App-interface: Command = [OID ref: 1 0 24753 0 126 2]
Response = [OID ref: 1 0 24753 0 127 2]

9.3.2.1 Command-based object identifier
THe following command argument and object identifier apply:
Response-Type [OID ref: 1 0 24753 0 126 2 1]
Sensor interface
00 = Respond with the first 32 bits
01 = Respond with the complete block in one transmission
10 =RFU
11 =RFU
App-interface: INTEGER (0..3)
9.3.2.2 Response-based object identifiers
THe following response arguments and object identifiers apply:
Error-Code [OID ref: 1 0 24753 0 127 2 1]
Sensor interface and App-interface:
0 = no error
1 = error, then this is the only element in the response

Packet-Number [OID ref: 1 0 247530127 2 2]
This is currently RFU inrthe command structure; therefore the response data is zero

9.3.2.3 Memory-based object identifiers in the response

THe response contains the following data elements:

— Data-Transmission-Size [OID 1 0 24753 0 2 1] (see 11.3.2 for processing)

— Password-Indicator [OID 1 0 24753 0 2 2] (see 11.3.3 for processing)

— Calibration-Record-Indicator [OID 1 0 24753 0 2 3] (see 11.3.4 for processing)

— " Transfer-Packet-Size [OID 1 0 24753 0 2 4] (see 11.3.5 for processing)

— Diagnostic-Memory-Capacity [OID 1 0 24753 0 2 5] (see 11.3.6 for processing)
— Configuration-History-indicator [OID 1 0 24753 0 2 6] (see 11.3.7 for processing)
— Time-Synchronisation-Type [OID 1 0 24753 0 2 7] (see 11.3.8 for processing)

— Number-Time-Synch-Records [OID 1 0 24753 0 2 8] (see 11.3.9 for processing)

— Additional-Manufacturer-Data [OID 1 0 24753 0 2 9] (see 11.3.10 for processing)
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9.3.3 Write-Password

This command is used to transfer a password selected by the owner of the sensor to be encoded on the
sensor, to enable only authorised future access to parts of the simple sensor memory.

Sensor interface for command and response: 5-bit code = 00011

App-interface: Command = [OID ref: 1 0 24753 0 126 3]
Response = [OID ref: 1 0 24753 0 127 3]

9.3.3.1 [Command-based objectidentifier
The followling command argument and object identifier apply:
Password-Size [OID ref: 1 0 24753 0 126 3 1]

Sensor interface and app-interface: BIT STRING (2)
00 = No password

01 = 32 bit
10 = 64 bit
11 =128 bit

Password [OID ref: 1 0 24753 0 126 3 2]
Sensor interface and App-interface: BYTE STRING (4, or 8,0r 16)
Bits 5 and 6 of the manufacturer record declare the size ofthe password.

9.3.3.2 |[Response-based object identifiers
The followiing response argument and object identifier apply:

Resppnse-Code [OID ref: 1 0 24753 0 127 3 1]
Sensor Interface

00 = success

01 = sensor not identified

10 = password size not supported

11 = other failure

App-interface: INTEGER)(0..3)

9.3.4 Rdad-Calibration-Record

—

This command provides access to the manufacturer's calibration record, which currently applies |to

temperature and humidity-Sensors, but not to tilt and impact sensors.

Senspr interface for command and response: 5-bit code = 00100

App-interface: Command = [OID ref: 1 0 24753 0 126 4]
‘—g_espanse_;_[_om_;ef- 10247530127 4]

9.3.4.1 Command-based object identifier

The following command argument and object identifier apply:

Response-Type [OID ref: 1 0 24753 0 126 4 1]
Sensor and App-interface
0 = Respond with the complete block in one transmission
1=RFU
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9.3.4.2 Response-based object identifiers

Th

e following response arguments and object identifiers apply:

Error-Code [OID ref: 1 0 24753 0 127 4 1]
Sensor interface and App-interface:
0 = no error
1 = error, then this is the only element in the response

Packet-Number [OID ref: 1 0 24753 0 127 4 2]

9.1

TH
pe

Tlota— FARP = ¥ wd B BT ) (Y % ) £ bl (D
TS 15 CUTTTTIUY TN U T WIS CUTTIITIAl U S UCLWUTT, UITTTIUTNT 1T TCOoPUTOT Udld 15 £TTU

Calibration-Data [OID ref: 1 0 24753 0 127 4 3 {cal-value}] (see11.4 for processing).

ordinal sequence. Therefore this element, but with successive OID references, is pre
the number of times that a calibrated value is provided. Temperature sensors h
calibrated values, humidity sensors have 17 values.

8.5 Write-Sample-And-Configuration-Record

rspective these are equivalent to fields 4 to 9 of the Simple Sensor Data Block for sensor type

01)00 (see 8.3). The actual encoding is stored in the sample and ¢onfiguration record to enable co

Wi

Sq

h the observations to be made when the sensor is active.

me implementations of simple sensors have the capability to encode a series of configuration re

Where {cal-value} is one of the values fields in the Calibration record,, that are prg¢sented in

sent up to
ave three

is command is used to set monitoring parameters within the constraints of the simple sensor. From the user

s 0000 to
mparisons

tords. The

data transferred in this command shall be written asca“new record, and the mechanism to achig¢ve this is

be

TH

yond the scope of this International Standard.
Sensor interface for command and response: 5-bit code = 00101

App-interface: Command = [OID ref: 1 0 24753 0 126 5]
Response = [OIDref: 1 0 24753 0 127 5]

NOTE The command does nottinclude the UTC timestamp, which is encoded to the rules of a differen
(see 9.3.6). These independent commands are to enable the configuration data to be input using offline
and the timestamp to be encoeded in real time, possibly during a production process.

.3.5.1 Command-based object identifiers

e following command arguments and object identifiers apply:

Password [OID ref: 1 0 24753 0 126 5 1]
Sensor interface and App-interface: BYTE STRING (4, or 8, or 16)
Bits 5 and 6 of the manufacturer record declare the size of the password.

command
processes,

9.3.5.2 Memory-based object identifiers in the command

The command contains the following data elements, some of which are null fields for some types of simple

se

nsor:

— Sampling-Regime [OID 1 0 24753 0 5 3] (see 11.2.5 for processing, but using this OID)
— High-In-Range-Limit [OID 1 0 24753 0 5 4] (see 11.2.6 for processing, but using this OID)
— Low-In-Range-Limit [OID 1 0 24753 0 5 5] (see 11.2.7 for processing, but using this OID)

— Monitor-delay [OID 1 0 24753 0 5 6] (see 11.2.8 for processing, but using this OID)
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— High-Out-Of-Range-Alarm-Delay [OID 1 0 24753 0 5 7] (see 11.2.9 for processing, but using this
OID)

— Low-Out-Of-Range-Alarm-Delay [OID 1 0 24753 0 5 8] (see 11.2.10 for processing, but using this
OID)

9.3.5.3 Response-based object identifiers

The following response argument and object identifier apply:

Resppnse-Code [OID ref: 1 0 24753 0 127 5 1]

Sensor interface

00 = success

01 = sensor not identified (e.g. password mismatch)

10 = erase of previous event and/or time synchronisation not applied
11 = parameter(s) are not logical

App-interface: INTEGER (0..3) or TEXT STRING

9.3.6 Initialise-Sensor-Monitoring

This comrpand delivers the UTC timestamp and initialises the sensor to start monitoring its environment.
Senspr interface for command and response: 5-bit code = 00110

App-Interface: Command = [OID ref: 1 0 24753 0 126 6]
Response = [OID ref: 1 0 24753 0 127 6]

9.3.6.1 [Command-based object identifiers
The followling command arguments and object identifiers apply:

Password [OID ref: 1 0 24753 0 126 6 1]
Sensor interface and App-interface: BYTE STRING (4, or 8, or 16)
Bits 5 and 6 of the manufacturer record declare the size of the password.

9.3.6.2 [Memory-based object identifier in the command
The comnpand contains the following data element:

UTC-Timestamp-At-Configuration [OID ref: 1 0 24753 0 5 2] (see 6.4 for processing)
The requirement is to incorporate the 32-bit UTC timestamp in the command, either |by
converting from the human understandable date and time structure, or by direct transfer of a
network UTC 32-bit timestamp. Care needs to be taken to ensure that the epoch is 1970-01-01.

9.3.6.3 [Response-based object identifiers

The following response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 0 127 6 1]
Sensor interface
00 = success
01 = sensor not identified (e.g. password mismatch)

10 = erase of previous event and/or time synchronisation not applied
11 = RFU

App-interface: INTEGER (0..3) or TEXT STRING
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9.3.7 Read-Sample-And-Configuration-Record

This command returns the content of the sample and configuration record, which consists of:
a) the UTC timestamp at point of manufacture, which is permanently encoded

b) the UTC timestamp and configuration data at point of configuration

c) optionally, additional UTC timestamp and configuration data, with the earliest encode first

nfiguration
he history

estamp and data is locked so that on the next round of configuration on the re-use of the sensor
is maintained. The different structures have implications for interpreting the data.

Sensor interface for command and response: 5-bit code = 00111

App-interface: Command = [OID ref: 1 0 24753 0 126 7]
Response = [OID ref: 1 0 24753 0 127 7]

9.3.7.1 Command-based object identifiers
THe following command argument and object identifier apply:

Response-Type [OID ref: 1 0 24753 0 126 7 2]
Sensor and App-interface
0 = Respond with the complete block in one transmission
1=RFU

9.3.7.2 Response-based object identifiers
THe following response arguments and object.identifiers apply:
Error-Code [OID ref: 1 0 24753 0.127 7 1]

Sensor interface and Apprinterface:

0 = no error

1 = error, then this.is\the only element in the response

Packet-Number [OID ref: 1 0 24753 0 127 7 2]
This is currently RFU in the command structure; therefore the response data is zero

9.3.7.3 Memory-based object identifiers in the response

THe response contains the following data elements:

— \WUTC-Timestamp-At-Manufacture [OID ref: 1 0 24753 0 5 1] (see 6.4 for processing)

— UTC-Timestamp-At-Configuration [OID ref: 1 0 24753 0 5 3 {seq}] (see 11.5 for processing),
where the {seq} arc identifies the sequence (1 to 4) of the encoded timestamp, with 1 for the earliest
or only set.

— Sampling-Regime [OID 1 0 24753 0 5 4 {seq}] (see 11.2.5 for processing, but using this OID)
— High-In-Range-Limit [OID 1 0 24753 0 5 5 {seq}] (see 11.2.6 for processing, but using this OID)

— Low-In-Range-Limit [OID 1 0 24753 0 5 6 {seq}] (see 11.2.7 for processing, but using this OID)
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— Monitor-delay [OID 1 0 24753 0 5 7 {seq}] (see 11.2.8 for processing, but using this OID)

— High-Out-Of-Range-Alarm-Delay [OID 1 0 24753 0 5 8 {seq}] (see 11.2.9 for processing, but using

t

his OID)

— Low-Out-Of-Range-Alarm-Delay [OID 1 0 24753 0 5 9 {seq}] (see 11.2.10 for processing, but
using this OID)

For fields 3 to 9, the {seq} arc identifies the sequence (1 to 4) of the encoded configuration data, with 1 for the
earliest or only set. If a series of configuration records is encoded on the record then fields 3 to 9 for the first

sequence

9.3.8 Redad-Event-Record
This comrmand returns the content of the event record, consisting of:
a) A counter value of the highest sample count

b) A coynter value of the highest encode packet

c) Pairs

Sens

App-Interface: Command = [OID ref: 1 0 24753 0 126 8]

The size
length, or

the correct sequence to enable the data to be decoded:

If an alarmy has been triggered, the memory is locked at that event. This means that the sample counter hag

value that

9.3.8.1

The followling command argument and object identifier apply:

Response-Type [OID ref:*1 0 24753 0 126 8 1]

of sample count and observed data as recorded based on the criteria*for recording samples.

pr interface for command and response: 5-bit code = 01000

Response = [OID ref: 1 0 24753 0 127 8]

pf the data is based on the size of the data transmission. Because this might not be on an 8-
even an odd number length, the sequence of packets in the response need to be concatenated

can be converted to the time that this;event took place.

Command-based object identifiers

Sensor interface

00 = Respond with the first 24 bits

01 = Respond with the complete block in one transmission
10 ="RFU

11=RFU

[Shall be presented before these flelds for the second sequence and so forth. This results In the
current copfiguration being in the last sequence.

bit
in

b a

App-interface: INTEGER (0..3)

9.3.8.2

Response-based object identifiers

The following response arguments and object identifiers apply:

Error-Code [OID ref: 1 0 24753 0 127 8 1]

42

Sensor interface and App-interface:
0 = no error
1 = error, then this is the only element in the response
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Packet-Number [OID ref: 1 0 24753 0 127 8 2]
This is currently RFU in the command structure; therefore the response data is zero

9.3.8.3 Memory-based object identifiers in the response

The response contains the following data elements:

— Current-Sample-Counter [OID ref: 1 0 24753 0 6 1] (see 11.9 for processing)

— Packet-Counter [OID ref: 1 0 24753 0 6 2] (see 11.6.1 for processing)

Im
on

— Sample-Count-At-Observation [OID ref: 1 0 24753 0 6 3 {seq}] (see11.6.2 and 11.9for p

The {seq} arc identifies the sequence of the encoded sample count number,at-each req
observation, with 0 for the earliest set.

— Observed-Sample-Data [OID ref: 1 0 24753 0 127 8 6 {seq}] (see11.6,2 and 11.9for proc

The {seq} arc identifies the sequence of each recorded observation, with O for the earli
The length of the data is determined by the size of the transmitted data

pact and tilt sensors are designed to deliver a single BOOLEAN state of within limit or exceedin

the limit had been exceeded that the event was caused by a value/greater than the limit. The time o

ca

9.1

Th

Th

h be calculated from the sensor counter value.

3.9  Write-UTC-Timestamp
is command delivers a UTC timestamp that is written to the time synchronisation record.
Sensor interface for command and response: 5-bit code = 01001

App-interface: Command = [OlD ref: 1 0 24753 0 126 9]
Response = [OID ref: 1 0 24753 0 127 9]

.3.9.1 Command-based ohject identifiers

e following command argument and object identifier apply:

Current-UTC-Timestamp [OID ref: 1 0 24753 0 126 9 1] (see 6.4 for processing)
Sensor and application interface: BIT STRING (32)
The requirement is to incorporate the 32-bit UTC timestamp in the command,
converting from the human understandable date and time structure, or by direct trg
network UTC 32-bit timestamp. Care needs to be taken to ensure that the epoch is 197

9.1

rocessing)

orded

Pssing)

pst set.

g the limit

ce, in which case the alarm is triggered. There is no observed data, but the application can consiger that as

the event

either by
nsfer of a
0-01-01.

3.92 Response-based object identifiers

The following response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 0 127 9 1]
Sensor interface
00 = success
01 = sensor not identified
10 = time synchronisation record full
11 =RFU

App-interface: INTEGER (0..3) or TEXT STRING
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9.3.10 Read-Time-Synchronisation-Record

This command is used to read the time determined by the sensor's real time clock compared with the accurate
UTC timestamp derived from a network and delivered across the air interface. The number of records will
depend on the opportunities for the Write-UTC-Timestamp command to be applied to the sensor during its
monitoring cycle.

Sensor interface for command and response: 5-bit code = 01010

App-interface: Command = [OID ref: 1 0 24753 0 1
1

9.3.10.1

The followling command argument and object identifier apply:

Response-Type [OID ref: 1 0 24753 0 126 10 1]

9.3.10.2

The followling response arguments and object identifiers apply:

Error-Code [OID ref: 1 0 24753 0 127 10 1]

Packgt-Number [OID ref: 1 0 24753 0 127 10 2]

9.3.10.3

The respanse contains the following data‘elements:

Command-based object identifiers

Sensor and application interface
0 = Respond with the complete block in one transmission
1=RFU

Response-based object identifiers

Sensor interface and App-interface:
0 = no error
1 = error, then this is the only element in the response

This is currently RFU in the command.structure; therefore the response data is zero

Memory-based object identifiers in the response

RTC-Time [OID ref: 1 0-24753 0 7 1 1 {seq}] [CONDITIONAL] (see 11.7 for processing)

This data element is-conditional on bit 25 of the manufacturer record = 0

The {seq} arc identifies the sequence of the encoded RTC-time at each synchronisation point
of time, with 0,for the earliest set.

RTC-Sample-Count [OID ref: 1 0 24753 0 7 1 2 {seq}] [CONDITIONAL] (see 11.7 for processing)
This data element is conditional on bit 25 of the manufacturer record = 1

The-{seq} arc identifies the sequence of the encoded RTC sample count number at eg
synchronisation point of time, with O for the earliest set.

UTC-Network-Time [OID ref: 1 0 24753 0 7 2 {seq}] [CONDITIONAL] (see 11.7 for processing)

The {seq} arc identifies the sequence of the encoded RTC-time at each synchronisation point

of time, with O for the earliest set.

9.3.11 Erase-Monitored-Data

This command is used to invoke an erasing process of the event record and or the time synchronisation

record.

Sensor interface for command and response: 5-bit code = 01011
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App-interface: Command = [OID ref: 1 0 24753 0 126 11]
Response = [OID ref: 1 0 24753 0 127 11]

9.3.11.1 Command-based object identifiers
The following command arguments and object identifiers apply:
Password [OID ref: 1 0 24753 0 126 11 1]

Sensor interface and app-interface: BYTE STRING (4, or 8, or 16)
Bits 5 and 6 of the manufacturer record declare the size of the password.

Selected-Block [OID ref: 1 0 24753 0 126 11 2]
Sensor interface
00 =RFU
01 = Event record block
10 = Time synchronisation block
11 = Both blocks

App-interface: INTEGER (0..3)

9.3.11.2 Response-based object identifiers
THe following response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 0 127 11 1]
Sensor interface
00 = success
01 = sensor not identified (e.g. password‘mismatch)
10 = erase incomplete
11 =RFU

App-interface: INTEGER (0..3)or TEXT STRING

9.3.12 Activate-Simple-Sensor

THis command enables the Simple Sensor to be changed from a disabled state (without sampling the sensor
output) to invoke sensor menitering when required. The Activate-Simple-Sensor command starts the Simple
Sgnsor “Monitor Delay” timer-and starts sampling the sensor output after the monitor delay time has elapsed.

Sensor interface\for command and response: 5-bit code = 01100

App-interface: Command = [OID ref: 1 0 24753 0 126 12]
Response = [OID ref: 1 0 24753 0 127 12]

9.3.12:1\"~Command-based object identifier

TI[ 5] IIU“UW;I 1Y CUITITai |u' dalrgurticl It dl Id U;chbi idw ItifiUI dppiy
Password [OID ref: 1 0 24753 0 126 12 1]

Sensor interface and app-interface: BYTE STRING (4, or 8, or 16)
Bits 5 and 6 of the manufacturer record declare the size of the password.
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9.3.12.2

Response-based object identifier

The following response argument and object identifier apply:

Response-Code [OID ref: 1 0 24753 0 127 12 1]

Sensor interface and App-interface:
0 = success
1 = error

9.3.13 Deactivate-Simple-Sensor

This covaand enables the Simple Sensor to stop the sensor output sampling operation. This command

essential
condition
unused s€

Sens|

o avoid alarm condition during the process of re-commissioning a Simple Sensor tag. If ne’ ala
bceurred during the Simple Sensor monitoring cycle, the deactivated Simple Sensor istidentical
nsor before activation except for the remaining battery capacity.

pr interface for command and response: 5-bit code = 01101

App-interface: Command = [OID ref: 1 0 24753 0 126 13]

9.3.13.1

The follow

Response = [OID ref: 1 0 24753 0 127 13]

Command-based object identifier

ing command argument and object identifier apply:

Password [OID ref: 1 0 24753 0 126 13 1]

9.3.13.2

The follow

Sensor interface and app-interface: BYTE STRING (4, or 8, or 16)
Bits 5 and 6 of the manufacturer record declare’the size of the password.

Response-based object identifier

ing response argument and object identifier apply:

Resppnse-Code [OID ref: 1 0 24753 0127 13 1]

Sensor interface and Appeinterface:

0 = success
1 = error
10 Progessing rules for-full function sensors based on IEEE 1451.7 type 001
10.1 General
This clauge defines\the processing rules to interpret the bit-based code structure on IEEE 1451.7 Type O

sSensors i

to a fermat that is more meaningful for a business application. It also addresses the process

s
'm
to

01
of

business llequirement into the bit-based format for configuration purposes.

To enable communication with the business application through application commands and the software
system infrastructure, each record and each field is identified with an Object Identifier. Each field is
represented by an Object Identifier plus the associated data. The rule for converting each piece of data is
defined in this clause, using the notation app-interface for data as presented to and from the application, and

sensor in

terface for the bit based coding on the sensor.

The following sub-clauses are set out in a sequence based on the way records, and the fields within the
record, are presented on the IEEE 1451.7 Type 001 sensor.
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10.2 1451.7 sensor ID — 64-bit unique sensor identifier

This read only field has this OID: 1 0 24753 7 1

Sensor interface: 64-bit code
App-interface: 64-bit code

The ISO/IEC 24753 processor retains this code value support additional communications with the same

se

nsor.

10

Th

Pr

10

Th

Th
re
de

10
Th
Th

ch
su

.3 Primary sensor characteristics TEDS (Type 1)

.3.1 TEDS type
is read only field has this OID: 1 0 247537 2 1

Sensor interface: always 001,
App-interface: INTEGER, always 1, but generally retained within the’ [SO/IEC 24753 Prq

NOTE: The other possible values for the TEDS type are seserved for future assig
IEEE 1451.7.

bcessing the sensor data is aborted if the TEDS Type has a valug other than 1.

.3.2 Sensor Type
is read only field has this OID: 10247537 2 2

Sensor interface: 7-bit code
App-interface: INTEGER (0 127)

e sensor types are defined in an annex_of IEEE 1451.7. An implementation of this Internationa

ains the value of the sensor typesthroughout the processing of the sensor, and should p
scriptions as a basic extension to the code values in any user interface.

.3.3 Units extension

is read only field has this OID: 10247537 2 3
is field is used to‘qualify the sensor type code. At the time of publication, the only unites extensior
emical substanees and are used to qualify sensor types 4 and 5 that measure the concentn

bstance.

Sensor interface: 5-bit code
App-interface: INTEGER (0..31)

cessor

hments in

Standard
ovide the

s apply to
ation of a

The extension codes that idenfify the chemical substances are defined in an annex of IEEE 1
implementation of this International Standard should provide the descriptions as a basic extension to the code

va

lues in any user interface.

451.7. An

Until the IEE 1451.7 units extension codes are modified or extended to have a different meanings than as a
description of a chemical substance, the value 00000, shall be assigned to sensor types with values other
than 4 and 5.

10.3.4 Sensor map

This read only field has this OID: 1 0 247537 2 4

©lI
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The sensor map defines by bit position in a 16 bit code the measurement type codes supported by the sensor.
The list is defined in the IEEE 1451.7 table for the Supported Measurement Type Codes.

Sensor interface: 16-bit code
App-interface: 16-bit code, but generally retained within the ISO/IEC 24753 Processor

The bit positions in the table are to cover the codes 0 to 15, and if the bit is set =1, then the measurement type
code is supported by the sensor. An implementation of this International Standard retains the value of the
sensor map throughout the processing of the sensor.

10.3.5 Ddtaresolution

This read pnly field has this OID: 1 0 247537 25

Sensor interface: 5-bit code
App-interface: INTEGER (1..31), but generally retained within the\\ISO/IEC 24753
Processor

The code|identifies the length that is used to convey sensor data for measurement.eodes. The sensor |bit
code 000Q0, identifies a data transmission format of 1 bit long and 11111, identifies a length of 32 bits.

10.3.6 Sgale Factor Significand
This read pnly field has this OID: 1 0 247537 2 6

The scale|factor declares the span of the measurement capabilities.of the sensor. This span is expressed a$ a
significand in this field and quantified by the exponent, as defined,in the next sub-clause.

Sensor interface: 11-bit value, represented as‘a two's-complement numeral value.
App-interface: A value in the range —1.024 to +1.023. This is calculated by converting the
binary value to a decimal value and dividing the result by 1000. This|is
generally retained within the ISO/IEC 24753 Processor.

Converting from the sensor interface can betalculated by following the processes defined in IEEE 1451.7 for
the procesgses defined for the scale factors for transmitted data and the scale factor significand (field 6 of the
Primary Sensor Characteristics TEDS (dype 1) record).

10.3.7 Sgale Factor Exponent

This read pnly field has this/QID: 1 0247537 27

Sensor interface: 6-bit value, represented as a two's-complement numeral value.
App-interface: A value in the range -32 to +31. This is generally retained within
ISO/IEC 24753 Processor.

Converting from the sensor interface can be calculated by following the processes defined in IEEE 1451.7 for
the proces i i i e
Primary Sensor Characteristics TEDS (Type 1) record).

10.3.8 Scale Offset Significand

This read only field has this OID: 1 0 247537 2 8

The scale offset declares the lowest measurement capability of the sensor. This offset is expressed as a
significand in this field and quantified by the exponent, as defined in the next sub-clause. The highest

measurement capability of the sensor can be determined by adding the scale factor value to the offset value.

Sensor interface: 11-bit value, represented as a two's-complement numeral value.
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App-interface: A value in the range —1.024 to +1.023. This is calculated by converting the

binary value to a decimal value and dividing the result by 100
generally retained within the ISO/IEC 24753 Processor.

0. This is

Converting from the sensor interface can be calculated by following the processes defined in IEEE 1451.7 for
the processes defined for the scale factors for transmitted data and the scale offset significand (field 8 of the
Primary Sensor Characteristics TEDS (Type 1) record).

10.3.9 Scale Offset Exponent

TH

Cq

Is read only tield has this OID: 1024753 7 29
Sensor interface: 6-bit value, represented as a two's-complement numeral value.
App-interface: A value in the range -32 to +31. This is generally retained
ISO/IEC 24753 Processor.

nverting from the sensor interface can be calculated by following the processes defined in IEEE

the processes defined for the scale factors for transmitted data and the scale-offset exponent (fie

Pr

10

Th

Cq

mary Sensor Characteristics TEDS (Type 1) record).

.3.10 Data uncertainty
is read only field has this OID: 1 0 247537 210
Sensor interface: 3-bit code
App-interface: Text output, for information;” to provide the percentage uncertai

transmitted data

nversion to the App-interface output is achieved:by using the mapping table defined in IEEE

data uncertainty (field 10 of the Primary Sensor Characteristics TEDS (Type 1) record).

10

Th

10

Th

.3.11 Sensor Reconfiguration Capability
is read only field has this OID: 1 0024753 7 2 11
Sensor interface: 1-bit value
App-interface: BOOLEAN 0 = Not supported

1 = Supported
This information is generally retained within the ISO/IEC 24753 Prod

.3.12 Memory Rollover Capability

is read only field has this OID: 1 0 24753 7 2 12

Sensor interface: 1-bit value
App-interface: BOOLEAN 0 = Not supported

within the

1451.7 for
d 9 of the

nty of the

1451.7 for

eSSOor.

4 Q. R (|
=-Supported

This information is generally retained within the ISO/IEC 24753 Processor.

10.4 Sampling and Configuration Record

10.4.1 UTC timestamp at configuration

This read-write field has this OID: 1 0 247537 3 1

Sensor interface: 32-bit string
App-interface: UTC format (e.g. 2008-08-08 08:08:08)
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The conversion process is described in 6.4.

10.4.2 Sample interval

This read-write field declares the sample interval in seconds or minutes, so two object identifiers apply on the
application interface:

SLnsor interface: 16-bit string, comprising the first bit (0 = seconds, 1 = minutes) and_15 b

A

The final 4

1024753 7 3 2 0 for seconds

1024753 7 3 2 1 for minutes

indicating the interval in the defined unit of measure.
bp-interface: INTEGER, (0..32767)

its

rc of the Object Identifier identifies the unit of measure (seconds or minutes) and this equates to the

value of the first bit as encoded on the sensor. A 16-bit code of all zeros is valid, indicating’that sampling is
continuoug. Therefore the associated Object Identifier is the one indicating seconds and,'qualified by a 0 value
integer.
10.4.3 Maonitor delay
This readwrite field expresses time in the same way as defined for the safmple interval (above). The OIDs afe:
1024753 7 3 3 0 for seconds
1024753 7 3 3 1 for minutes
Sensor interface: 16-bit string, comprising the: first bit (0 = seconds, 1 = minutes) and 15 Hits
indicating the interval inithé defined unit of measure.
App-interface: INTEGER, (0..32767)
The final grc of the Object Identifier identifies the unit of measure (seconds or minutes) and this equates to the

value of the first bit as encoded on the sengor:"A 16-bit code of all zeros is valid, indicating that sampling

continuou
integer.

10.4.4 Alarm values set

5. Therefore the associated Object Identifier is the one indicating seconds and qualified by a 0 val

S
ue

This readwrite field has this-OID: 1 0 24753 7 3 4
Sensor interface: 2-bit string
App-interface: INTEGER (0..3) The code values are:
0 =none
1 = lower only
2 = upper only
3 = both

As it is a user choice of which alarms to set, an implementation of this International Standard should provide
the descriptions of these options as a basic extension to the code values in any user interface.

10.4.5 Memory rollover capability

This read-write field has this OID: 1 0 247537 3 5
Sensor interface: 1-bit string
App-interface: BOOLEAN 0 = switched off

50

1 = switched on
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As it is a user choice of which alarms to set, an implementation of this International Standard should provide
the descriptions of these options as a basic extension to the code values in any user interface.

10.4.6 Upper alarm threshold

This read-write field has this OID: 1 0 247537 3 6

Sensor interface: n-bit string, where n is the number of bits for the data resolution (see
App-interface: INTEGER

10.3.5)

THere are n-1 measurement steps in the sensor. Converting from the sensor interface to the application

in
va
fo

10.4.7 Lower alarm threshold

TH

THe conversion process is as defined in 10.4.6.

1

10

Th

rface can be calculated by following the processes defined in IEEE 1451.7 for the upper alarm
ue (field 6 of the Sample and Configuration record) and the IEEE 1451.7 clause that defines)Scg
Transmitted Data.

is read-write field has this OID: 1 0247537 37
Sensor interface: n-bit string, where n is the number of bits forthe data resolution (se€]
App-interface: INTEGER

.5 Event Administration Record

.5.1 General

threshold
le Factors

10.3.5)

e event administration record contains infermation that allows processes defined in this Infernational

Standard to calculate exactly how many sensor words are stored for measurement codes 10, 11, 1R, and 13.
Additionally, it contains the alarm triggeréd-field and the sample counts needed for measurement cqdes 6 and
7.|The processing for each field is defined'in the following sub clauses.
THe IEEE 1451.7 standard defines a segment as a group of 32 sensor words. The length of each word for
measurement codes 10 and 13\is specified by field 5 of the Primary Characteristics TEDS record. The length
of|leach word for measurenment codes 11 and 12 is specified by the sum of the time tick length anf the data
trgnsmission format givemin field 5 of the Primary Characteristics TEDS record. In this way, mempry size is
given in multiples of oheysegment. The segment information is important to enable the interpretation of event
records where the transmission across the air interface is in whole segments, multiple segments| or partial
segments.
10.5.2 Code 10 Sample capacity
THis read-only field has the OID: 1 0 24753 7 4 1 and is only present if measurement type 10 is declared as
present in field 4 of the Primary Characteristics TEDS record. It declares the size of the encoding ¢apacity in
segments.
Sensor interface: 11-bit string
App-interface: INTEGER
EXAMPLE

Assume an 11-bit data transmission

Assume the Code 10 sample capacity of 12 segments

A single segment comprises 32 X 11 = 352 bits, or 44 bytes
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The encoding capacity comprises 352 X 12 = 4224 bits, or 528 bytes

The information of the segment size and number of segments is used in conjunction with information about
the reading environment to achieve a balance between the minimum number of air interface transmissions
and a robust system.

10.5.3 Code 11 Sample capacity

This read-only field has the OID: 1 0 24753 7 4 2 and is only present if measurement type 11 is declared as
present in field 4 of the Primary Characteristics TEDS record. It declares the size of the encoding capacity in
segments

Sensor interface: 3-bit string
App-interface: INTEGER
EXAMPLE

Assume an 11-bit data transmission

Each event record consists of an 8-bit time tick plus the 11-bit data
Assume the Code 10 sample capacity of 12 segments

A single segment comprises 32 X (8 +11) = 608 bits, or 76 bytes
The encoding capacity comprises 608 X 12 = 7296 bjts;or 912 bytes
The information of the segment size and number of segments-is used in conjunction with information abgut

the readirjg environment to achieve a balance between the minimum number of air interface transmissigns
and a robyist system.

10.5.4 Cqde 12 Sample capacity

This readqonly field has the OID: 1 0 24753,7 4 3 and is only present if measurement type 11 is declared jas
present in|field 4 of the Primary Characteristics TEDS record. It declares the size of the encoding capacity] in
segments

Sensor interface: 11-bit'string
App-interface: INTEGER
EXAMPLE

Assume an 11-bit data transmission

Each event record consists of a 16-bit time tick plus the 11-bit data

Assume the Code 10 sample capacity of 12 segments

A single segment comprises 32 X (16 +11) = 864 bits, or 108 bytes
The encoding capacity comprises 864 X 12 = 10368 bits, or 1296 bytes
The information of the segment size and number of segments is used in conjunction with information about

the reading environment to achieve a balance between the minimum number of air interface transmissions
and a robust system.
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10.5.5 Code 13 Sample capacity

This read-only field has the OID: 1 0 24753 7 4 4 and is only present if measurement type 10 is declared as
present in field 4 of the Primary Characteristics TEDS record. It declares the size of the encoding capacity in
segments. As only the sample data is encoded the size of the segment and memory capacity is calculated on
the same basis as the example in 10.5.2.

Sensor interface: 11-bit string
App-interface: INTEGER

10.5.6 Sample count

THis read-only field has the OID: 1 0 24753 7 4 5 and is always present in the Event Administration record. It
declares the number of the last sampled observation.

Sensor interface: 16-bit string
App-interface: INTEGER

If {he value is 65535, the sample count has reached its capacity and the sampling process could haje ceased
at|some earlier time.

10.5.7 Alarm triggered

THis read-only field has the OID: 1 0 24753 7 4 6 and is always present in the Event Administration record. It
declares the different alarm values.

Sensor interface: 4-bit string
App-interface: TEXT STRING

THe text string, which may vary by language and‘by application, generally follows these constructg. If the bit
stiing is 0000, then the text is "NO-ALARMS". For other bit strings, the text is determined by the hit position
having a "1" value, with the text being concatenated for the component parts, as follows:
1% bit = 1, then the text is "UPPER-ALARM"

2" bit = 1, then the text is "LOWER-ALARM"

3" bit = 1, then the textis’ "MEMORY-FULL"

4" bit = 1, then thetéxt is "LOW-BATTERY"

10.5.8 Sample‘count at predetermined time

THis field.has the OID 1 0 24753 7 4 7 and is only present for measurement type code 6. The figld can be
wijtten to-at the time of configuration using the Write-Event-Admin-Field7 command. It may also bg part of a
read-response for reading the Event-Administration record.

Sensor interface: 16-bit string
App-interface: INTEGER

This field simply determines the point in time, expressed as a sample count, when a single sample is taken
and recorded.

For encoding, the sample count value can be determined by deciding the data and time of the event,
subtracting the time at configuration, and dividing the result by the sample interval.

For decoding, the time of this event can be calculated by multiplying the sample count by the sample interval,
and adding the date and time of configuration.
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10.5.9 Sample count at critical event

This read-only field has the OID: 1 0 24753 7 4 8 and is only present for measurement type code 7. This field
simply determines the point in time, expressed as a sample count, when a threshold limit had been cross for
the first time. If an alarm has net been triggered the value is zero.

Sensor interface: 16-bit string
App-interface: INTEGER

For decoding, the time of this event can be calculated by multiplying the sample count by the sample interval,
and addingrthedateand-timeof bunﬂywatiuu.

10.5.10 PBample count of events outside either threshold
This readHonly field has the OID: 1 0 24753 7 4 9 and is only present for measurement type codes™1 and 12.
If a threshiold has not been crossed the value is zero. The count is of the total number of observations outside
either or both limits depending on how the limits are set.

Sensor interface: 16-bit string
App-interface: INTEGER

10.5.11 Bample count at the first threshold event

This read{only field has the OID: 1 0 24753 7 4 10 and is only present\for measurement type code 13. This
field simply determines the point in time, expressed as a sample count,*"when a threshold limit had been crdss
for the firgt time, enabling all subsequent observations to be recarded without the additional requirement of a
timestamp. If a threshold has not been crossed the value is zero:

Sensor interface: 16-bit string
App-interface: INTEGER

For decoding, the time of this event can be calculated by multiplying the sample count by the sample interval,
and addirlg the date and time of configuration-Each subsequent recorded observation is indexed by one
sample in{erval over the previous observation:

10.6 Evént records

10.6.1 General

The existgnce of memory (o, "*encode a particular event record is determined by sensor's support for the
associated measuremenf\type code. Some of these measurement type codes only support the recording|of
one instarce of a recerd, which can be based on a single event, or the record can be continually updated [as
sampling fakes place.' Either way there is only one value set in the record. The other main class of evgnt
records rgdquires new data to be added into memory based on the sample and configuration criteria that had
been set, [resulting in multiple instances. This process continues until the sampling process ends, or when
memory becomes full, or if memory becomes full and rollover is invoked until sampling is completed but wiith
only the mostrecentrecordsretainedimmemory:

10.6.2 Converting the observed data from binary to real values

The conversion process is as defined in 10.4.6.

10.6.3 CRC-16 validation for event records transmitted in packets of more than one segment

If the air interface response for multiple event records comprises more than one segment then each segment
has an appended CRC-16 calculated by the sensor, using the using the polynomial x16 + x12+ x5 + 1. The
CRC-16 shall be validated to prove the data validity of the segment content. If proven, the CRC-16 shall be
stripped off and the data processed as defined in 10.6.14 to 10.6.17. If the CRC-16 validation fails, a
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transmission error has probably occurred and the damaged segment(s) need to be retrieved with a new air
interface command. The response to the application contains the list of segment that failed the CRC-16
validation. It is beyond the scope of this International Standard to define any recovery procedure, other than to
re-invoke the necessary sensor commands to retrieve the segments that were rejected.

If a single segment is transferred across the air interface, the sensor does not generate a CRC-16, because
the error detection is achieved by the air interface response CRC-16, which is stripped off by the interrogator.

10.6.4 Present-Value

THis read-only Tield has the OID: T0 247537 5 0 and is only present for measurement type code U.

Sensor interface: n-bit string, where n is the number of bits in the data transmission fofmat
App-interface: INTEGER

Canversion from binary to decimal is as defined in 10.4.6.

10.6.5 Maximum-Value
THis read-only field has the OID: 1 0 24753 7 5 1 and is only present for measurement type code 1.

Sensor interface: n-bit string, where n is the number of bits in the data transmission fofmat
App-interface: INTEGER

Canversion from binary to decimal is as defined in 10.4.6.

10.6.6 Minimum-Value
THis read-only field has the OID: 1 0 24753 7 5 2 and is only present for measurement type code 2.

Sensor interface: n-bit string, where n is the number of bits in the data transmission fofmat
App-interface: INTEGER

Canversion from binary to decimal islas defined in 10.4.6.
10.6.7 Average-Value
THis read-only field has the OID: 1 0 24753 7 5 3 and is only present for measurement type code 3.

Sensor intérface: n-bit string, where n is the number of bits in the data transmission fofmat
App-interface: INTEGER

Canversiondrom binary to decimal is as defined in 10.4.6.

10.6.8"Variance

This read-only field has the OID: 1 0 24753 7 5 4 and is only present for measurement type code 4.

Sensor interface: n-bit string, where n is the number of bits in the data transmission format
App-interface: INTEGER

Conversion from binary to decimal is as defined in 10.4.6.
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10.6.9 Standard-Deviation

This read-

only field has the OID: 1 0 24753 7 5 5 and is only present for measurement type code 5.

Sensor interface: n-bit string, where n is the number of bits in the data transmission format
App-interface: INTEGER

Conversio

n from binary to decimal is as defined in 10.4.6.

10.6.10 Observed-Value-Predetermined-Time

at

This read-only field has the OID: 1 0 24753 7 5 6 and is only present for measurement type code 6.
Sensor interface: n-bit string, where n is the number of bits in the data transmission format
App-interface: INTEGER
Conversign from binary to decimal is as defined in 10.4.6.
10.6.11 Pbserved-Value-Critical-Event
This read-only field has the OID: 1 0 24753 7 5 7 and is only present for measurenient type code 7.
Sensor interface: n-bit string, where n is the number of bits.indhe data transmission format
App-interface: INTEGER
Conversign from binary to decimal is as defined in 10.4.6.
10.6.12 [LCount-Over-Upper-Threshold
This read{only field has the OID: 1 0 24753 7 5 8 and.is-only present for measurement type code 8, and is
simple codint of the number of occurrences of samples above the upper threshold.
Sensor interface: 8-bit string
App-interface: INTEGER
10.6.13 [Count-Below-Lower-Threshold
This read{only field has the OID ™, 0 24753 7 5 9 and is only present for measurement type code 9, and is
simple codint of the number of‘eccurrences of samples below the lower threshold.
Sensor interface: 8-bit string
App-interface: INTEGER
10.6.14 Pata-Log-All-Samples
This readonly field is only present for measurement type code 10, and consists of a set of observations
every sample interval. Each observation is encoded in a sensor word of a length equivalent to the data
transmission format.

The words are encoded in segments of 32 sensor words. The sensor word has the value 0 to 31. The
segment has the ordinal value 0 to 2047, but with the maximum number of segments for the particular sensor
declared by the Code10 Sample Capacity in the Event Administration record (see 10.5.2).

If the air interface response comprises more than one segment, then each segment has a CRC-16 appended
by the sensor processes to enable error detection. The processing of this CRC-16 is defined in 10.6.3.
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The OID structure for an individual sample observation is:

1024753 7 5 10 {segment} {sensor-word}

The data associated with each OID is as follows:

Co

Sensor interface: n-bit string, where n is the number of bits in the data transmission for
App-interface: INTEGER

nversion from binary to decimal is as defined in 10.6.2.

Ta

determine how many potential segments have been encoded, calculate:
[(sample count) — 1]/ 32

where sample count is given by field 5 of the Event Administration record

mat

If fthe number of potential segments is greater than the encoding capacity (field 4_of the Event Administration

regcord), then the memory is full and all segments are encoded.

If pll segments are fully encoded and memory rollover capability (field-5 of the Sample and Co
regord) is set = 1, then rollover has been applied by the sensor processes, and only the most rece
obiservations have been retained in memory. If this is not the cases then the history is truncated at t
interval where the memory capacity was reached.

THe re-construction of the history is beyond the scope of thisidnternational Standard, but with this gu

10

Th

outside of-either limit, prepended by an 8-bit sample count value. Each observation is encoded in

W(

Th

— If the memory capacity is not exceeded, then the set of sensor words (in word ang
sequence) represent the observations fromisample 0 to sample number (sample count — 1)

— If the memory capacity is full and memory roll over capability has not been applied, then
sensor words (in word and segment-sequence) represent the observations from sample 0
number ((encoding capacity X 32)— 1).

— If the memory capacity is full-and memory rollover capability has been applied, then the se
words (in word and segment sequence) represents the most recent observations. Th

pfiguration
nt sample
he sample

dance:

segment

the set of
to sample

of sensor
e indexed

sequence of one segment will probably contain the most recent observation immediately fpllowed by

the earliest retained observation. The indices can be calculated using the equati
IEEE 1451.7 clause for Memory Rollover Support for Measurement Code 10.

.6.15 Data-Log-Outside-Threshold-8bitSampleCount
is read-only>field is only present for measurement type code 11, and consists of a set of ob

rd of @ length equivalent to the data transmission format plus 8 bits.

bn in the

Servations
a sensor

e-“words are encoded in segments of 32 sensor words. The sensor word has the value O t

b 31. The

segment has the ordinal value 0 to 7, but with the maximum number of segments for the particular sensor
declared by the Code11 Sample Capacity in the Event Administration record (see 10.5.3).

If the air interface response comprises more than one segment, then each segment has a CRC-16 appended
by the sensor processes to enable error detection. The processing of this CRC-16 is defined in 10.6.3.

Th

e OID structure for an individual sample count is:

10247537 511 1 {segment} {sensor-word}

For decoding, the time of this event can be calculated by multiplying the sample count by the sample interval,

an

d adding the date and time of configuration.
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The data representation of each sample count is as follows:

Sensor interface: 8-bit string
App-interface: INTEGER

The OID structure for an individual sample observation is:

1024753 7 511 2 {segment} {sensor-word}

The data associated with each sample observation OID is as follows:

SLnsor interface: n-bit string, where n is the number of bits in the data transmission format
App-interface: INTEGER
Conversign from binary to decimal is as defined in 10.6.2.

To determ

[

If the num
record), th

If all segn
record) is
observatid

ine how many potential segments have been encoded, calculate:
sample count of events outside either limit) — 1] / 32

where sample count of events outside either limit is given by field. 9 of the Event Administrati
record

ber of potential segments is greater than the encoding capacity) (field 2 of the Event Administrati
en the memory is full and all segments are encoded.

hents are fully encoded and memory rollover capability- (field 5 of the Sample and Configurati
set = 1, then rollover has been applied by the sensot-processes, and only the most recent sam
ns have been retained in memory. If this is not the case, then the history is truncated at the sam

interval where the memory capacity was reached.

The re-copstruction of the history is beyond the scopeof this International Standard, but with this guidance:

his event record is only capable ofi\recording observations until sample count number 255. If :rwe
ds

mple count value (field 5 of the~event administration record) is greater than 255, then reco
ased earlier in the sampling_process.

— I{ the memory capacity is jnot exceeded, then the set of sensor words (in word and segm

nt
quence) represent the) observations from the first out-of-limit observation to the last out-of—IiIﬂt

bservation (with a sample count no greater than 255).

— If the memory, eapacity is full and memory roll over capability has not been applied, then the set
nsor words.(in word and segment sequence) represent the observations from the first out-of-limit

bservation 1o the final out-of-limit observation capable of being recorded.

— I{ thekmemory capacity is full and memory rollover capability has been applied, then the set of sens

of

or

ords (in word and segment sequence) represents the most recent observations. The index

ed

sequence of one segment will probably contain the most recent observation immediately followed by
the earliest retained observation. The indices can be calculated using the equation in the
IEEE 1451.7 clause for Memory Rollover Support for Measurement Code 11.

10.6.16 Data-Log-Outside-Threshold-16bitSampleCount

This read-only field is only present for measurement type code 12, and consists of a set of observations
outside of either limit, prepended by a 16-bit sample count value. Each observation is encoded in a sensor
word of a length equivalent to the data transmission format plus 16 bits.
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