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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-22: Application layer protocol specification —
Type SNpTYPE elements
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IEC-PAS 61158-6-22 has been processed by subcommittee 65C: Industrial networks, of IEC
technical committee 65: Industrial-process measurement, control and automation.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
65C/530/PAS 65C/534/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single 3-year period, following which it
shall be revised to become another type of normative document, or shall be withdrawn.

The list of all the parts of the IEC 61158 series, under the general title Industrial
communication networks — Fieldbus specifications, can be found on the IEC web site.
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INTRODUCTION

This PAS contains an additional profile — SNpTYPE — which may be integrated into a future
new edition of the IEC 61158-6 series.
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INDUSTRIAL COMMUNICATION NETWORKS -
FIELDBUS SPECIFICATIONS -

Part 6-22: Application layer protocol specification —
Type SNpTYPE elements

1 Scope

1.1 General

The fieldbus Application Layer (FAL) provides user programs with a to access fhe
fieldbus communication environment. In this respect, the FAL can be A/ 3s, al/‘window

befween corresponding application programs.”

This part of IEC 61158-6 provides common elements for basi ime-
crifical messaging communications between application on
enyironment and material specific to Type SNpTYPE fieldbus |s used

to fepresent the presence of a time-window, within which are
required to be completed with some defined level of cer ' N S iffed

actions within the time window risks failure of the ith

attgndant risk to equipment, plant and possibly huma

This part of IEC 61158-6 defines in a S ided

by the different Types of the fieldbus Appli

a) | the abstract syntax deflmng the a en
communicating applicatien entities;

b) [the transfer syntax d fininyg s i ; i en

efining the application service behavior visiple

c) |the applicatiop\ cor
between con@i i

the application rélati i ' ini P : isible

This pari*of IEC 61158-6 specifies the protocol of the IEC fieldbus Application Layer, in
conformance with the OSI Basic Reference Model (ISO/IEC 7498) and the OSI Applicatjon
LayerStructure (ISO/IEC 9545).

FAL services and protocols are provided by FAL application-entities (AE) contained within the
application processes. The FAL AE is composed of a set of object-oriented Application
Service Elements (ASEs) and a Layer Management Entity (LME) that manages the AE. The
ASEs provide communication services that operate on a set of related application process
object (APO) classes. One of the FAL ASEs is a management ASE that provides a common
set of services for the management of the instances of FAL classes.

Although these services specify, from the perspective of applications, how request and
responses are issued and delivered, they do not include a specification of what the requesting
and responding applications are to do with them. That is, the behavioral aspects of the
applications are not specified; only a definition of what requests and responses they can
send/receive is specified. This permits greater flexibility to the FAL users in standardizing
such object behavior. In addition to these services, some supporting services are also defined
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in this part of IEC 61158-6 to provide access to the FAL to control certain aspects of its
operation.

1.2 Specifications

The principal objective of this part of IEC 61158-6 is to specify the syntax and behavior of the
application layer protocol that conveys the application layer services defined in
IEC/PAS 61158-5-22.

A secondary objective is to provide migration paths from previously-existing industrial
cofimunications protocols. It IS this latter objective which gives rise to the diversity] of
prdtocols standardized in subparts of IEC 61158-6.

1.3 Conformance
This part of IEC 61158-6 does not specify individual implementatiof

constrain the implementations of application layer entities
sygtems.

There is no conformance of equipment to the application
InsIead, conformance is achieved through implemep
specification.

2 | Normative references

The following referenced documents afe indisp nt.
For dated references, only the edition F
of {he referenced document i i

IEG 60559, Binary floafing
IEG/PAS 61 158{%
SNpTYPE: Data-Ii

IEC/PAS 61158- { munication networks — Fieldbus specifications — Par{ 4-
SNpTYPE: Data~link laye ocol specification — Type SNpTYPE elements

ISQ/IEC 74981, Infefmation technology — Open Systems Interconnection — Basic Reference
Model: The Basic Model

X Ige
between systems — Local and metropolitan area networks — Specific requirements — Part 3:
Carrier sense multiple access with collision detection (CSMA/CD) access method and
physical layer specifications

ISO/IEC 8822, Information Technology — Open Systems Interconnection — Presentation
service definition

ISO/IEC 8824-1, Information Technology - Abstract Syntax Notation One (ASN.1):
Specification of basic notation

ISO/IEC 9545, Information Technology — Open Systems Interconnection — Application Layer
structure
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ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference
Model — Conventions for the definition of OSI services

3 Terms, definitions, abbreviations, symbols and conventions
For the purposes of this document, the following terms as defined in these publications apply:

3.1 Referenced terms and definitions

3. I +—1SOHEC7498=tterms
a) | application entity

b) |application process

c) |application protocol data unit
d) |application service element
e) |application entity invocation

f) |application process invocation

g) |application transaction

h) |real open system

i) |transfer syntax

3.1.2 ISO/IEC 8822 terms

For the purposes of this document, the ot s defined in ISO/IEC 8822 apply:

a) | abstract syntax

b) [ presentation context
3.1.3 ISO/IEC 9545

the purpose'

Qllowing terms as defined in ISO/IEC 9545 apply:

g) |applieation-process-type

h) |application-service-element

i) “apptication controt service efement

3.1.4 ISOJ/IEC 8824 terms

For the purposes of this document, the following terms as defined in ISO/IEC 8824 apply:
a) object identifier

b) type

3.2 Fieldbus application-layer specific definitions

3.21
acyclic data
data which is transferred from time to time for dedicated purposes
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3.2.2

bit

unit of information consisting of a 1 or a 0. This is the smallest data unit that can be
transmitted

3.2.3
cell
synonym for a single DL-segment which uses RTFL communication model

3.24
channel
path provided for conveying data

ct which uses the services of a server by initiating a message to as

fixed time period between which the root ames for cytlic

etitive manner

3.2.13
data
generic term used to refer to any information carried over a fieldbus

3.2.14
device
physical entity connected to the fieldbus

3.2.15

error

discrepancy between a computed, observed or measured value or condition and the specified
or theoretically correct value or condition
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3.2.16
error code
identification number of a specific type of error

3.2.17
gateway
device acting as a linking element between different protocols

3.2.18
index
position of an object within the object dictionary

3.2.19

intper-cell communication

communication between a RTFL device and a RTFN device or
RTFL device and another RTFL device in different cells linked by R

satho etween a

3.2.20

intprface
shared boundary between two functional units, defined—h
characteristic, or other characteristics as appropriate

dcteristics, sighal

3.2.21
intfa-cell communication
cofmmunication between a RTFL device

nd\ang RTF in the same cell
3.2.22

mapping parameters

ep application objects and process dpta

network

set of devices connected by some type of communication medium, including any intervening
repeaters, bridges, routers and lower-layer gateways

3.2.27

ordinary device (OD)

slave in the communication system, which utilizes RTFL for cyclic and acyclic data
interchange with other ODs in the same logical double line

3.2.28
precise clock synchronization (PCS)
mechanism to synchronize clocks of RTFL devices and maintain a global time base
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3.2.29
process data
data designated to be transferred cyclically or acyclically for the purpose of processing

3.2.30
process data object

dedicated data object(s) designated to be transferred cyclically or acyclically for the purpose

of processing

3.2.31

prgtocol

comvention about the data formats, time sequences, and error correction in the data exchar
of gommunication systems

3.2.32

rogt device (RD)
master in the communication system, which organises, initiates
angl acyclic data interchange for one logical double line

3.2.33
redl time frame line (RTFL)
communication model for communication with high r

3.2.34
redl time frame network (RTFN)
communication model for communication-w

3.2.35

round trip time
trapsmission time needed b
dir¢ction

3.2.36
sub-index
subp-position of a

3.2.38
topology
physical”network architecture with respect to the connection between the stations of

ge

Clic

ard

for

the

commmunication system

3.3 Abbreviations and symbols

AE Application entity

AL Application layer

AP Application process

APDU Application layer protocol data unit

APO Application process object
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AR Application relationship

AREP Application relationship end point
ASE Application service element

CDC Cyclic data channel

CL Communication layer

Cnf Confirmation

DA Device address or destination address
DHCP Dynamic Host Configuration Protocol
DL} Data-link layer (as a prefix)

DLL DL-layer

DLPDU DL-protocol data unit

ED|S Electronic data sheet

EMCY Emergency

FAL Fieldbus applicafjon lays

FC]S

ID

Ind

IP

P4

IPV6 IP version 6

IRQ Interrupt request

LME Layer management entity
MAC Medium access control

Ml Media independent interface
MSC-MTP Message channel message transfer protocol

MSC Message channel
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oD Ordinary device

(O] Operating system

oSl Open systems interconnection

PCS Precise clock synchronization

PDO Process data object

PIL Packet ID

PTPMSU Point-to-multipoint network-scheduled unconfirmed
PTPNSC Point-to-point network-scheduled confirmed
PTPNSU Point-to-point network-scheduled unconfir
PTPUTC Point-to-point user-triggered confirmed
RD Root device

Rep Request

Rsp Response

RTF

RTFL

RTFN

RGO

RW

Rx Receiyve direction

RxpPDO Receive PDO

SA Source address

SDO Service data object

SEF Standard Ethernet frame

StdErr Standard error output

Stdin Standard input

StdOut Standard output
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SYNC Synchronization

TCP Transmission control protocol

TT Transmission type

Tx Transmit direction

TxPDO Transmit PDO

UIJP User datagram protocol

wao Write only

3.j Conventions
1

3.4 General concept

cIaLJ
an

The FAL is defined as a set of object-oriented ASEs

prdtocol specification for each of the ASEs is def

The

attfibutes are accessible from instance
spegcified in IEC/PAS 61158-5-22. Th

prqvided by the ASE.

This part of IEC 61158

3.4.2 Abstra@n :
The data type BYTE
specified in 5.2.

The

e [Data type‘denote

he type of the terminal symbol.

e |Valuel/description contains the constant value or the meaning of the parameter.

es,
he

'he
tes
are

as

Table 1 — PDU element definition

Frame part

Data field

Data type

Value/description

The attributes of an object of the object dictionary are described in a form as shown in

Table 2.

e Index describes the position within the object dictionary of an object.

e Sub-index describes a single element of the object.
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e Name denotes a name string for this attribute.
e Object type denotes the characterizing type for each object as specified in Table 7.
e Data type denotes the data type of this element.

e Category indicates whether the element is mandatory (M), optional (O) or depends upon
setting of other attributes (C).

e Access attribute shows the access right to this element. RO means read access right, RW
means read and write access right, while WO means write access right.

e PDO mapping denotes the possibility to map this attribute to TxPDO or RxPDO or to
Indicate that this parameter Is not mappable.

e |Value range contains the value range of a dedicated element or ‘No’
value range.

no pre=defined

e |Value contains the constant value(s) and/or the meaning of the fa for[no

pre-defined value.

Table 2 — Object definition

Attribute Valueﬁ \\ \
Sub-index (O N
Name (\\\// /\ \
Object type & ( \ N r/

AN
SR

S

~

~—
2

Data type

Category

Access attribute

PDO mapping N w

Value range

N
PN
(
\
O\
value /NN [ D X
N

4
4.1

Ty is
us brk
se FL

cells and between RTFL cells and RTFN devices.

In fhis_ context, a RTFL cell describes a cell which uses RTFL for communication. An RTFL
cellconsistsof a Toot device (RD)jand—one or severat ordimary devices {OD)—The —cermtral
RTFL cell element is the root device which organizes and controls RTFL cell sequences such
as cyclic real-time frame sending. A RTFL RD has at least one connection to RTFL, and can
include a gateway (GW) which additionally has connection to RTFN. As each OD in the RTFL
cell can only have a RTFL connection, the RD incorporating a GW therefore operates as a link
between RTFL and RTFN. RTFN communication is not coordinated like communication in
RTFL, but utilized by a switched fully duplex standard Ethernet. Thus, no determinism can be
guaranteed for RTFN data transfer.

Communication of process and service data is accommodated by Type SNpTYPE networks
using different mechanisms (channels) in RTFL and RTFN. Cyclic data can be transferred
over the cyclic data channel (CDC). The message channel (MSC) allows additional acyclic
data communication and is used for service data exchange.
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Service data is typically transferred acyclic and is used for transfer of parameters, control
commands, status and diagnostic data as well as for generally larger data segments. Service
data are transferred either event driven or user driven (acyclic character). Parameter data
used in particular in device configuration do not require strict time conditions whereas
diagnostic data may have much greater time requirements.

In contrast, process data is typically transferred cyclically with different cycle times and higher
real-time requirements.

Type SNpTYPE AL supports a variety of services and protocols to meet these differing
requirements. Both communication models support the same fieldbus application layer.. The
sellvices and protocols are mapped to the corresponding DL-services.

4. Device reference models

4.2.1 RTFL device reference model

Type SNpTYPE services are described using the principles of
ISQ/IEC 7498-1 (OSI). The OSI model provides a layerec g ns
stajndards, whereby the layers can be developed and ifred ¢in ently. The Type
SNpTYPE specification defines functionality from top to botio ns
of the intermediate OSI layers, layers 3 to 6, are coNsolis J info.ei the Type SNpTY|PE
dafa-link layer or the Type SNpTYPE application . erence model for a Type

SNIpTYPE RTFL device is shown in Figuce 1.

System
management

Application layer
management

CANgpen ( |
AL || Obidcbdietionary
— L/ £ <

\%:I \% Clock
ddta essage channel || synchron
DL

N nel ization

Communication
RTF processor DLL configuration management

FAY

N7

Physical layer

Figure 1 — RTFL device reference model

4.2.2 RTFN device reference model

Type SNpTYPE services are described using the principles, methodology and model of
ISO/IEC 7498-1 (OSI). The OSI model provides a layered approach to communications
standards, whereby the layers can be developed and modified independently. The Type
SNpTYPE specification defines functionality from top to bottom of a full OSI model. Functions
of the intermediate OSI layers, layers 3 to 6, are consolidated into either the Type SNpTYPE
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data-link layer or the Type SNpTYPE application layer. The device reference model for a Type

SNpType RTFN device is shown in Figure 2.

System
management

Application layer

CANopen AL management
Obiect dictionar mgmt. hreeieeieceres
AL | ict y entity [ [ oo
SDO, PDO, (ALME)
EMCY, Heartbeat

< O

<

Cyclic Clock
data Message channel synchron
channel ization
DLL UDP/IP | N

N
,n(@

ommunication
management

e X
wcua% N4

4.3 Applicati

v

The Application Lay

The Applicatio
Altservicecdata.

5 | FAL syntax description

TF\N@:yyre/ference model

ayenuses the services provided by the Type SNpTYPE DLL to convey

the

5.1 Introduction and coding principles

The abstract syntax and the transfer syntax are merged into a fixed format that is defined in

the following clauses.

5.2 Data type encoding

5.2.1 Overview

To be able to exchange meaningful data across a Type SNpTYPE network, the format of this
data and its meaning have to be known by communicating entities. This specification models

this by the concept of data types.
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The encoding rules define the representation of values of data types and the transfer syntax
for the representation. Values are represented as bit sequences. Bit sequences are
transferred in sequences of octets. For numerical data types the encoding is little endian
style.

The data types and encoding rules shall be valid for the AL services and protocols. The
encoding rules for the Ethernet frame are specified in ISO/IEC 8802-3. The DLSDU of
Ethernet is an octet string. The transmission order within octets depends upon MAC and PhL
encoding rules.

5.2.2 Transfer syntax for bit sequences

For transmission across Type SNpTYPE AL a bit sequence is reordered
octets. Let b = b,,_4 to by be a bit sequence. Denote k a non-negative inje

o~a seguence of

< < 8k. Then b is transferred in k octets assembled as shown in Tab i >rn of
theg highest numbered octet are do not care bits.
Octet 1 is transmitted first and octet k is transmitted last. L_sequence| is

trapsferred as follows across the network:

b7} b6, ..., b0, b15, ..., b8,

Table 3 - Tragsf{s?@(\}o bt uences

Octet number k.

m\x

5.2.3

single octet.

b) |If the Boolean@a 0e S e single octet shall be 0 (zero). If the Boolean valug is
TRUE, the singlé \

5.2.4
a) | The encoding © with and without date indication value shall be primitive
b) | The 4cte al\he equal in value to the octets in the data value, as shown in Figure 3
Bits 7 6 ‘ 5 | 4 3 ‘ 2 | 1 ‘ 0 Meaning
Dctets
0 0 0 0 227 226 225 024
2 223 222 221 220 219 218 217 216 Number of
milliseconds
3 215 214 213 212 211 210 29 28 since midnight
4 27 26 25 24 28 22 21 20
5 215 214 213 212 211 210 29 28 Number of days
since 01.01.84
6 27 26 25 24 23 22 21 20 only with date
indication
msb

Figure 3 — Encoding of TimeOfDay value
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5.2.5 TimeDifference

a) The encoding of a Time Difference with and without date indication value shall be

primitive.
b) The content octets shall be equal in value to the octets in the data value, as shown in
Figure 4.
Bits 7 | 6 ‘ 5 | 4 3 ‘ 2 | 1 ‘ 0 Meaning
f‘\nt tn
231 230 229 228 227 226 225 224
] 223 222 221 220 219 218 217 21 illiseconds
N
215 214 213 212 211 210 29 28 (
/\
4 27 26 25 24 23 22 21 \ \%\
215 214 213 212 211 210 ég 2\ days
onlyAvith date
¢ 27 26 25 24 28 2?2 N\\ \50 indication
msb \ \

5.2.6

These encoding rules are applied for\data typ

as

a) | The encoding of a fixed i ' ali€ of Floating32 and Floating64 types

respectively.

starting from b
octet for Floating

5.2.7

Dala of bg er’has values in the integers. The value range is from -2n-1

2n-1, presented as bit sequences of length n. The bit sequence

o
|
o
o
—
(]
o
>
s

is gssjigned the value

b) [The content qctet \ i
IEC 60559. * i 7,0f the first octet. It is followed by the expon

pts,
ith

ent
nd

to

Integer(b) = b, ,x2, , + ..+ byx21 + bgx20 i b, ; = 0
and, performing two's complement arithmetic,
Integer(b) = - Integer(*b) - 1if b, = 1

Note that the bit sequence starts on the left with the least significant bit.

EXAMPLE The value —257 = OxFEFF with data type Integer16 is transferred in two octets, first OxFF and then

OxFE.

The Integer data types are transferred as specified in Table 4.
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Table 4 — Transfer syntax for Integer data type

Octet 1. 2. 3. 4, 5. 6. 7. 8.
number

Integer8 b,-b — — — — — — —

Integer16 | b, — b, b5 —bg — — — — _ —
Integer32 | b, — b, b5 —bg byg —big | Py —byy - - — —
Integer64 | b, — b, b5~ Dg bpg = Dig | Pgy =Dy | Pgg=Dbgy | by —byy | g5 —byg | gy —bge

NOTE 1 Data types SINT and char as defined in IEC/PAS 61158-5-22 corresponds to Integerss
NOTE 2 Data types INT and short as defined in IEC/PAS 61158-5-22 corresponds to
NOTE 3 Data types DINT and long as defined in IEC/PAS 61158-5-22 correspond

NOTE 4 Data type LINT as defined in IEC/PAS 61158-5-22 corresponds to

5.2.8 Encoding of Unsigned Integer values

Ve integers. The vajue
h n. The bit sequence

Datla of basic data type Unsigned Integer has valu
rarjge is 0 to 2"-1. The data is represented as bit

b 3 bo ...bn_1
is assigned the value
Un

Th

EXA and then

0x0

Th

Octet 1. 2. 4. 8. 16. 32.
humber

Ungigned8 b,—b — — — — — — — — —

779
Ungighéd 16 | b, — b, b5 —Dbg — — — — — — — —
Unsigned32 b, - b, b5 —bg — |bgq = by, — — — — — —
Unsigned64 b, - b, b5 —bg — |bgq = by, — | bgs — bgg — — — —
Unsigned128 |b, - b, b5 —bg — |bgq = by, — | bgs — bgg — b7 = byy — —
Unsigned256 | b, — by b5 —Dg — |P31 =Py | [Pgz=bsg | = |Pip7=DPipg | |bass —bous

NOTE 1 Data types USINT and unsigned char as defined in IEC/PAS 61158-5-22 corresponds to Unsigned8.
NOTE 2 Data types UINT and WORD as defined in IEC/PAS 61158-5-22 corresponds to Unsigned16.
NOTE 3 Data types UDINT and DWORD as defined in IEC/PAS 61158-5-22 corresponds to Unsigned32.

NOTE 4 Data type ULINT as defined in IEC/PAS 61158-5-22 corresponds to Unsigned64.
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5.2.9
a) The encoding of a variable length OctetString value shall be primitive.

Encoding of an OctetString value

b) There is no length field; the length is encoded implicitly.

PAS 61158-6-22 © IEC:2009(E)

c) The content octets shall be a sequence of octets. The leftmost string element is encoded
in the first octet, followed by second octet, followed by each octet in turn up to and

including the last octet as rightmost of the content octets.

5.2.10 Encoding of a VisibleString value

a) The encoding of a variable length VisibleString value shall be primitive.

b) [There is no length field and no termination symbol; the length is encoded implicitly.

¢) | The content octets shall be a sequence of octets. The leftmost string
in the first octet, followed by the second octet, followed by each os{
including the last octet as rightmost of the content octets.

5.2.11 Encoding of an UnicodeString value

encoded in the first unsigned integer, followed
by each unsigned integer in turn up to and in
of the content octets.

5.3 CeS encoding
5.3.1 Object dictionary
5.3.1.1 Object dictio

The dictionary is structixed dicated in Table 6.

Q T

ictionary structure

+ent is-encoded

and

[ is
ed
pst

Index Sub-section Content

R

Basic data types Definition of basic data types

0xP001 to 0x001F Da\e\fyge
N

Complex data types Definition of complex data types

Manufacturer specific
data types

0xp040 t@%\ \\

types

Definition of manufacturer specific datg

Device profile specific

basic data types data types

0xP060 to 0x0DZE \

Definition of device profile specific basic

0xp020 to 0xoqé|= l\

0xp080 to 0x009F Device profile specific

complex data types

Definition of device profile specific
complex data types

0xPOAOQ,to OXOFFF Reserved — —

0x1000 to Ox1FFF Communication profile | —

Definition of the parameters which are

used for communication configuration
and dedicated communication purposes

0x2000 to Ox5FFF

Manufacturer defined
profile

Definition of manufacturer specific
parameters

0x6000 to OXx9FFF

Standardized device
profile

Definition of the parameters defined in a
standardized device profile

0xAO000 to OxBFFF

Standardized interface
profile

Definition of the parameters defined in
standardized interface profile

0xC000 to OXC8FF

Type SNpTYPE RTFN
interface profile

Definition of the parameters defined in
Type SNpTYPE RTFN interface profile

0xC900 to OxFFFF

Reserved
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A logical addressing scheme is used for object dictionary access. The index field describes
the position within the object dictionary. Each index is further described by an 8 bit sub-index.
In case of a complex entry consisting of several elements, the sub-index subdivides an entry
in up to 255 elements. For complex entries, sub-index 0x00 shall indicate the number of
entries. Sub-index 255 depicts a reference to the data structure of the object and is optional.
For simple object dictionary entries consisting of one object the sub-index shall have the
value 0x00. Figure 5 shows the addressing scheme.

ect

16 bit index
0x0000 Not used
0x0001
0x0002 Object 0x0002,0
8 bit sub-index
Object N
®
Object N,254
OxFFFF Reference to entry data
structure (optional)
5.3.1.2 Object type
The index field ' G theObject dictionary. Each single entry in the obj
dictionary is specifié g>object type. The object type definitions are listed in
Table 7.
T bject dictionary object type definitions
Objec nd!{a{ Description
DW\ \ Indicates an entry with large variable amount of data
DEFTYRE 0x0005 Indicates a data type definition
DEESTRUCTURE 0x0006 Indicates a record definition or definition of a structured
data type
VAR 0x0007 Indicates a simple variable or a value of a simple data
Hype
ARRAY 0x0008 Indicates a simple data type array variable
RECORD 0x0009 Indicates a record variable
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Basic data type section

The basic data type section is specified in Table 8.

Table 8 — Basic data type definitions

Index Object Name

0x0001 DEFTYPE BOOLEAN
0x0002 DEFTYPE INTEGERS
UXUUUS DEFTYFE INTEGERTO
0x0004 DEFTYPE INTEGER32
0x0005 DEFTYPE UNSIGNEDS (
0x0006 DEFTYPE UNSIGNED16 R
0x0007 DEFTYPE UNSIGNED32 Q \
0x0008 DEFTYPE REAL32 ( \
0x0009 DEFTYPE VISIBLE_STRIyZ;\\ \\ \
0X000A DEFTYPE OCTET STRlN\N\ \
0Xx000B DEFTYPE UNlcoyé_STth@\ \
0x000C DEFTYPE TIIyLE\T(k{F_éA)! N
0x000D DEFTYPE\ E_DIFFERENCE >
0X000E R erve\
0X000F DEFTYPE— OMAIN
0x0010 DEFTYRE (TNNTEGER24 >
0x0011 ( '?ENE\ R Alie@
0x0012_ EFTYPENCN | INTEGER40
0xoof\3 DE?Q(BR INTEGER48
0x3014) DEETYPE INTEGER56
Mg{ﬂ\s\ FT\QE) INTEGER64
0%@@@ DEFT\b’E UNSIGNED24
})<00\1\7 Reserved
We\ DEFTYPE UNSIGNED40
Bg19 \ | DEFTYPE UNSIGNED48
Nox0Q1A DEFTYPE UNSIGNED56

001B DEFTYPE UNSIGNED64
0x001C DEFTYPE UNSIGNED128
0x001D DEFTYPE UNSIGNED256
Ox000E= Reserved
0X000F

PAS 61158-6-22 © IEC:2009(E)
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5.3.1.4

Complex data type section

— 27 —

The complex data type section is specified in Table 9.

Table 9 — Complex data type definition

Index Object Name
0x0020 DEFSTRUCT | PDO_COMMUNICATION_PARAMETER
(PDO COM_PAR)
0x0021 DEFSTRUCT | PDO_MAPPING
0x0022 DEFSTRUCT | SDO_PARAMETER
0x0023 DEFSTRUCT | IDENTITY f\
0x0024 DEFSTRUCT | DEBUGGER PARAMETER A ~
0x0025 DEFSTRUCT COMMAND_PARAMETER/\ \
0x0026 to 0X002F Reserved \
0x0030 DEFSTRUCT | DIAGNOSIS_PAR \ \ \ \/
0x0031 to 0x003F Reserved \ \
0Xx0040 to 0x005F DEFSTRUCT Manufacty@ﬁ?ﬁ;\%\d{tﬁype\
0x0060 to 0x007F DEFTYPE Device ;{rofil@speéﬂ'\c Wa types
0Xx0080 to 0XO09F DEFSTRUCT De\@é@oﬁ@é shexific tamplex data types
0X00AO to 0XO0BF DEFTYRE <6\ev‘ice@ofile}\1 sbeéifi;c\b/asic data types
0x00CO0 to 0X00DF DEFSTRU\/C\L eM«e p\m@e Tepecific complex data types
0X00EO to OX00FF DEFTYPE - De%c\&\s@fikg specific basic data types
0x0100 to 0x011F DEE TR&\CT D\Wice})\o}ne/Z specific complex data types
0x0120 to OXOJ3F\ \Q(EFTYPR ﬁe{/ice‘\p«éﬁle 3 specific basic data types
0x0140 to qu1\51'\ DEF§TRUGT NBeuvicé profile 3 specific complex data types
0x016 OXO\ZF BQ:T?RE )S)evice profile 4 specific basic data types
0x0180\ig/0/},&ﬁﬁ'\/\ \QEFE\'Q?U},\; Device profile 4 specific complex data types
OxO1A0/w\%)\01I§§\ DE\’ME/ Device profile 5 specific basic data types
OxO1CO\Q) ()\\()}‘D\F WUCT Device profile 5 specific complex data types
0@1N0\x0\\FF bEFTYPE Device profile 6 specific basic data types
\e@z@o @\0%21}5\ DEFSTRUCT Device profile 6 specific complex data types
\O@&to\Q\W DEFTYPE Device profile 7 specific basic data types
OXMO 0@25F DEFSTRUCT Device profile 7 specific complex data types
0X0260 to UXOFFF Reserved
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5.3.1.5 Communication section
5.3.1.5.1 Overview

Communication object dictionary section consists of the elements described in Table 10.

Table 10 — Communication section

Index Object Name Data type Attr. Cat.
0x1000 VAR Device type Unsigned32 RO M
0x1001 VAR Error register Unsigned8 RO M
0x1002 VAR Manufacturer status register Unsigned32 /‘\R{) O
0x1003 ARRAY Pre-defined error field OCTET STRINGA O
0x1004
to Reserved
0x1007 <\
0x1008 VAR Manufacturer device name §(RINQ (6]
0x1009 | VAR Manufacturer HW version /WSJ\\N\}NN?}\ RO | O
0x100A | VAR Manufacturer SW version /| wiSIBLESTRING » |Ro |0
0x100B | RECORD | CL configuration \/)C/Z c?x\fig@on record | RW | O
0x100C | ARRAY | Time sync IRQ/ \gu@/\ 8 Qnsig\}dga/ RW | O
0x100D ARRAY Time sync IRQ&Q |gne RO O

0x100E
0x100F

0x1010 | ARRAY  {Sto p{am\tm\ \\) Unsigned32 RW | O
0x1011 ARRAY %e\tore defaut p&iw Unsigned32 RW | O
0x1012 R/EQORQ \§{| tic\@r tio\ Diagnosis_Par RW | O
0x1013 ﬁg(;}R Di éa(asth\hreﬁ\olhs/ Diagnosis_Par RW | O
0xt014 | var{ \['Misgn-address gMCY Unsigned48 RW | O
0x1015 \,QR\ l\hqbwe EMCY Unsigned16 RW | O
0x1016 /\\@%QY\ \Qon}uq.er heartbeat list Unsigned256 RW | O
OX1017_ Rg\&)}&o ProduGer heartbeat parameter PDO COM_PAR RW | O
0x1 E entity object IDENTITY RO M
Oxf(::\g %RQ >d Reserved

0x1014&

0x104B VAR SDO protocol timeout Unsigned32 RwW (0]
0x101C VAR Enable client SDO parameter Boolean RwW M/O
0x101D VAR Enable EMCY Boolean RW M/O
0x101E VAR PDO timeout tolerance Unsigned8 RwW M/O
0x101F

0x1020

0x1021 VAR Store EDS DOMAIN RW | O
0x1022 VAR Storage format Unsigned8 RwW (0]
0x1023 RECORD OS command Command Par RW O
0x1024 VAR OS command mode Unsigned8 RwW O
0x1025 RECORD | OS debugger interface Debugger Par RwW (0]
0x1026 ARRAY OS prompt Unsigned8 woO O
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Index Object Name Data type Attr. Cat.
0x1027 ARRAY Module list Unsigned16 RO (0]
0x1028 ARRAY Emergency subscriber Unsigned64 RwW (0]
0x1029
to Reserved
0x11FF
0x1200
to Reserved for safety extensions
0x127F
0x1280
to ARRAY Client SDO parameter UnS|gned256 m M/O
0x12FF
0x1300 N4
to Reserved s
0x13FF
0x1400
to RECORD Rx PDO parameter OC\M_PQ RwW M/O
O0x15FF f\ f? P
0x1600 N
to RECORD | Rx PDO mappin i FgSO\I\WEIé RW M/O
0x17FF
0x1800 % L
to RECORD {Tx paramet PDO COM_PAR RW M/O
0x19FF [\ ~
0x1A00
to @R& TX RDO appi\v PDO MAPPING RW M/O
0x1BFF (\
0x1C00
to Reserved for safety extensions
O0x1FFF <

p device-type object indicates the implemented device profile and its function and| is

specified in Table 11 It comprises of two 16 bit fields. The first field depicts the device pro ile

specmcatlon The value 0x0000 |nd|cates a deV|ce that does not foIIow a standardlzed device
profile. For multiple device modules the additional information parameter contains OxFFFF
and the device profile number referenced by object 0x1000 is the device profile of the first
device in the object dictionary. All other devices of a multiple device module identify their
profiles at objects Ox67FF + X * 0x800 with X = internal number of the device (0 to 7). These
entries describe the device type of the preceding device. Devices use device profile numbers
from four to seven for failsafe functions, so that the first failsafe application objects start at
0x8000.
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Table 11 — Device type

5.3.1.5.3 Error register

The error register object as specified in Table 13

grdups allowing to indicate the presence of a devi
and encoding of the error register is specified i

Table 12 —Err

Attribute Value

Index 0x1000

Name Device type

Object type VAR

Data type Unsigned32

Category Mandatory

Access attribute RO

PDO mapping No

Value range No (

Value Bit 0 to 15: Device profile number A \
Bit 16 to 31: Additional information depending onﬁe\i device
profile

RO Y%

ure

Bit number Categ{ory &

\D;finition

0 /\ /\54\ Géyeric\agror

r\1 \& (6] Currea\r/

| 2

A

S | Vorage

v
v

b\ )’emperatu re

AN

P

\Q > Communication error

Reserved (always 0)

/\ 5 b Device profile specific
(¢}
O

Manufacturer defined

Table 13 — Error register

Attribute Value
Index 0x1001
Name Error reqgister
Object type VAR
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping Yes
Value range No
Value No
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5.3.1.54
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Manufacturer status register

The manufacturer status register as specified in Table 14 specifies a general status register
for manufacturer specific usage.

Table 14 — Object definition template

Attribute Value
Index 0x1002
Name Manufacturer status register
Object type VAR
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping Optional
Value range No
Value No
5.3.1.5.5 Event log
The

0C(
reg
nof

event log object as specified in

ich
list
ory
the

(N
ey

Octet N:{me 3 Meaning

Ofto 1 yy\é&\o}'\coa‘a\ Ma}sgatory As specified in Table 72

2 Resepre \1\4\a‘n/datory —

3Jto 7 Man‘ufbﬁwx /IOIandatory Indicates a manufacturer specific error code

8|to 11 ime st rt 1 Optional Indicates the number of seconds passed since a
relative time/absolute time. The absolute time
defaults to 01.01.1970 — 0 GMT

1R to 13 ime sta part 2 Optional Indicates the time additionally in 65.536 increment$
per second

1§ Length Optional Length of extended manufacturer information field

1p t0,269 Extended manufacturer Optional Indicates extended manufacturer information

information
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Table 16 — Event log
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Attribute Value
Index 0x1003
Name Event log
Object type ARRAY

Data type

OCTET_STRING

Category

Mandatory

Sub=imdex

UXUU

Name Number of events

Data type Unsigned8 (

Category Mandatory /\< A (\ \
Access attribute RW < \

PDO mapping No /\ \ \
Value range 0x00 to OXFE \ \\ \

Value No \ \ >
Sub-index 0x01 to OXFE / RN

Name Event log entry A\ \ ﬁ / o

Data type OCTET_STRING, A > / (\ Rk >

Category Optional \ \ )

Access attribute RO /k \

PDO mapping

Value range

Value

o N\ )

5.3.

1.5.6 Ma@ct rer dko%eg
The manufacturer ice na objéctis’specified in Table 17.
O\

17 — Manufacturer device name

&TI0)

Value

0x1008

Name

Indrex N\
P

Manufacturer device name

Object type

VAR

Data type VISIBLE_STRING
Category Opticnal

Access attribute RO

PDO mapping No

Value range No

Value No

5.3.1.5.7

Manufacturer HW version

The manufacturer HW version is specified in Table 18.
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Table 18 — Manufacturer HW version

Attribute Value

Index 0x1009

Name Manufacturer HW version

Object type VAR

Data type VISIBLE_STRING

Category Optional

Access attribute RO

PDO mapping No

Value range No (

Value No /\< A (\\\)
5.3.1.5.8 Manufacturer SW version

The manufacturer SW version is specified in Table 19.

Table 19 — Manufacturer S

version

Attribute FONZASERS

Index 0x100A \ \ \

)

Name Manufacturer S)m/ersi\ﬁm\\

Object type VAR

L
Data type /v}S\IBLF:S{QI\h@ \ \

AN
Category A \C@ti}nkal \ 5\/

Access attribute{ \RQ \\

e DAY

Value ranbe//\ \A@ \ N

5.3.1.5.
Th
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Table 20 — CL configuration
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Attribute Value
Index 0x100B
Name CL configuration

Object type

RECORD

Data type CL_Config_Par
Category Optional
Sub=imdex Ox00

Name Number of supported entries

Data type Unsigned8 (
Category Mandatory /\< A (\ \
Access attribute RO < \

PDO mapping No /\ \ \
Value range 0x00 to 0x08 \ \\ \
Value No \ \ >
Sub-index 0x01 / RN
Name Symbolic device name /\\ ﬁ / o

Data type Domain A > / (\ N >

Category Optional \ \ )

Access attribute RW /k \

PDO mapping No K (\ >

Value range /l\%\ /\\ ) . S

Value N o \\ ~ \ )

sub-index | oxga  \ N

Name < \> } De\{ce}sl\e \\/

Data type /\ \/bmsig\he\wig\ >

Category/\ \qu al >

Acce/srs@b@utk\ R\?V\

NNV

VMMM No

V;Ibe\\ \ No

Subxinde 0x03

Name RTFN Base cycle time

Data type Unsigned32

ook
Category

o alid i YT AL bl
ConmaTiomar T 11 1V 1S SUpportea

Access attribute RwW

PDO mapping No

Value range No

Value No

Sub-index 0x04

Name IP address (IPv4)
Data type Unsigned32
Category Optional

Access attribute RW

PDO mapping No
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Attribute Value
Value range No
Value No
Sub-index 0x05
Name Subnet mask (IPv4)
Data type Unsigned32
Category Optional

Access attribute RW

PDO mapping No

Value range No /-\
Value No A ~ \
Sub-index 0x06 AN
Name Default Gateway (IPv4) \

Data type Unsigned32 \ \ \ \/

Category Optional < \ \ \

Access attribute RW ™D \

PDO mapping No ( (_7 \)

Value range No (\\// /\ \
Y

Value No < <
Sub-index 0x07 l N
N

Name DHCP enable{(lpvr@\

Data type /UQsigne}_B\ \ \\\J

Category Opwl

N

N
Access attribute/ B\W\ (\ \_/
>

PDO mapging \ | No >\ 30\

Value raW No\ \

Value /\\ No\\ \/\

sub-inden  \ "\ [0r8 N/

Nan@ \ \ ctiv@e current IP configuration
/ﬁ%&{h@e \\ Unsigned8

eg}g\ \ )Optional

Acces}a@bu@ WO

PDO mapping No
Value range No
Value By writing any value to this sub-index, the configuration is actuated.

5.3.1.5.10 Time sync IRQ configuration

This object contains configuration data for time sync IRQs and is specified in Table 22. The
encoding of time sync IRQ configuration entries as a 32 octet long OCTET_STRING is
specified in Table 21.
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Table 21 - Time sync IRQ configuration encoding

Octet Name Meaning
0to1 Time sync ID Unique identifier
2to5 Cycle time Cycle time of the timer IRQ
6to9 Time offset Offset to the sync master’s timer IRQ
10 Is master Denotes the device as sync master for a dedicated
timer IRQ
11 Reserved —
12 to 15 IPv4 sync master address | IPv4 address of the sync master
16 to 31 IPv6 sync master address | IPv6 address of the sync master
Table 22 — Time sync IRQ conflgurat|0|<\
Attribute Value
Index 0x100C { \ \
Name Time sync IRQ configuration \\/
)

Object type

ARRAY

Data type OCTET_STRING \//

Category Optional ( (\ 6 ( U ‘\/
Sub-index 0x00 N/
Name Number of supported en}ie\s\

Data type ).Q]signedS \ \ \/

Category Ma\m{@ry \\) \\)

Access attribute[\ \8\ ('\ \\J

P00 magavg C TROSS. SON_

Value raW & 0x0Bto &F\E

Value /\< l\%\ \/\

Sub-indea \

S\

Wme\sync IRQ configuration

/m\pe \\ OCYET_STRING
\S.QteM \ >Optiona|
Acces ttribu\fi RW

PDO mapw No
Value range No
Value No

PAS 61158-6-22 © IEC:2009(E)
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5.3.1.5.11

This object contains state information of time sync IRQs and is specified in Table 23.

37—

Time sync IRQ state

Table 23 — Time sync IRQ state

Attribute Value
Index 0x100D
Name Time sync IRQ state
Objecttype ARRAY
Data type Unsigned8
Category Optional
Sub-index 0x00 RS ( (\\
Name Number of supported entries Q \
Data type Unsigned8 ( \ \
Category

Access attribute

Mandatory \\ \
)

RO NN\

PDO mapping

Value range

No / \
\

0x00 to OxFE M\

Value o AN AP EXD) 2
Sub-index 0x01 to OXFE \¢ X )
Name Time sync IRQ/séte \

Data type Unsigned8 \ >

Category

Access attribute[\

N
AN
wo N )

PDO mapping L

Value ra<9e> 2

Mi N\
No< \\/

Value

N\

00; RQ Wnchronized
\(Q(O XJRQ is gynchronized

5.3.1.5.1 ra

This objec
stofage proce
indexes as/indica

save signature 0x65766173 shall be written to the appropriate s
Table 25. Reading the appropriate sub-indexes provide information

memory functions as specified in Table 24.

Table 24 — Store parameters read information

on

Bit number Value Definition
31to 2 0 Reserved
1 0 Device can not save parameters autonomously
1 Device saves parameters autonomously
0 0 Device does not save parameters on request
1 Device saves parameters on request
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Table 25 — Store parameters
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Attribute Value
Index 0x1010
Name Store parameters
Object type ARRAY
Data type Unsigned32
Category Optional
Sub=itdex %60

Name Number of supported entries
Data type Unsigned8 (
N
Category Mandatory /\< (\ \
Access attribute RO
PDO mapping No

Value range 0x01 to Ox7F \\ \
Value No \ \ >
Sub-index 0x01 / RN
Name Save all parameters A\ \ ﬁ / o

Data type Unsigned32 A > / ( \ N >

Category Mandatory \ )

Access attribute RW \

PDO mapping

Value range

Value N

C
/\/\\ )
N

N

Sub-index

w@\ NN

|
RGN

Data type

@ \r{nu\(@;bq/p)arameters

OO\ Pesighes2

Category/\

e

pever e

RN

TN

N,/

VMMM No

V;Ibe\\ \ No

Subxinde 0x03

Name Save application parameters
Data type Unsigned32

Category Sptionat

Access attribute RwW

PDO mapping No

Value range No

Value No

Sub-index 0x04 to Ox7F

Name Save manufacturer defined parameters
Data type Unsigned32

Category Optional

Access attribute RW

PDO mapping No
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Attribute

Value

Value range

No

Value

No

5.3.1.5.13

Restore default parameters

This object allows restoring of default parameters. The load signature 0x64616F6C shall be
written to the appropriate sub-index as specified in Table 27. Writing the correct signature in

the

appropriate sub-index causes a device to restore the default parameters on the devi

e.

The default values are only enabled following a reset or power on of the device.

its’ rest

Repding the appropriate sub-index causes the device to provide infopmation
functions. This information is coded as specified in Table 26.
Table 26 — Restore parameters read infgﬂ{o
Bit number Value Defigjﬁo{ \\ \
31to1 0 Reserved \ \ )
0 0 Device can not rgstor Wuest
1 Device can};es\t re;;mf\ers nreq
Table 27 —Mﬁ@a mefters
Attribute . Valug
Index /N)H/\\ \ \
Name N est&&a d%ulWeters V

Object type

l
TR

Category

AN
BN

ANZIDLN

Sub-inde/\

NN

Nam

Na?\beMpported entries

Unsigreds

4 Cabg\év \‘ Mandatory
Acvess Bitribbte “{ RO
PDO/map 'ng) No
Value range 0x01 to Ox7F
Value No
Sub-irdex 804
Name Restore all default parameters
Data type Unsigned32
Category Mandatory
Access attribute RW
PDO mapping No
Value range No
Value No
Sub-index 0x02
Name Restore default communication parameters

Data type

Unsigned32
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Attribute Value
Category Optional
Access attribute RW
PDO mapping No
Value range No
Value No
Sub-index 0x03
Name Restore default application parameters
Data type Unsigned32
Category Optional /\
Access attribute RW A ~ \
PDO mapping No /\ \
Value range No \
Value No \ \ \ \/
Sub-index 0x04 to OX7F IN\ACQ |\
Name Restore default manufacturer dw teé \
Data type Unsigned32
Category /\

Access attribute

e
Optional (\\//
RW C.&

U

N
N
7

PDO mapping

N

Value range

; SO

Value

.1.5.14

gnostic infor

Diagnos

Value

idex\ (N \ 0xiei2
\N@N \ >Diagnostic information
Objectiype  \ | RECORD
Data type Diagnosis_Par
Category Optional
Sub-index 0x00
Name Number of supported entries
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
Value range 0x01 to 0x12
Value No
Sub-index 0x01
Name Application layer state

Data type

Unsigned8
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Attribute Value

Category Mandatory
Access attribute RO
PDO mapping No
Value range No
Value No
Sub-index 0x03
Name Application state
Data type DOMAIN
Category Optional /\
Access attribute RO A ~ \
PDO mapping No /\ \\
Value range No \
Value No \ \ \ \/
Sub-index 0x05 IN\ACQ |\
Name CL state RTFL 7\
Data type Unsigned8 ( (_7 \)
Category Optional \/
Access attribute RO < < (\< ( O )\>
PDO mapping No l \\/
Value range No ( ~ \ \
Value No \ Q
supindex  hoxod[ N\ V)
Name Clstate Ifl’N ~_"
TN RN
Category Optk\&al \
Access att}a"b@% R V\
PDO map ing\ m\ \/
Valé ra\nge\\ o >

P\ N Q¥ \\ M

in 0x07

Name x Number of delayed RTFL frames
Data type Unsigned16
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
Sub-index 0x09
Name Number of corrupt frames
Data type Unsigned16
Category Optional
Access attribute RO
PDO mapping No
Value range No
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Attribute Value
Value No
Sub-index 0x0A
Name Number of received frames since startup
Data type Unsigned64
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No /\
Sub-index 0x0B N A X
Name Number of MSC buffer overflows /\ \\
Data type Unsigned16 \
Category Optional \ \ \ \/
Access attribute RO < \ \ \
PDO mapping No ™ \
Value range No ( (_7 \)
Value No \/
Sub-index 0x0C < < (\< ( G )\>
Name Number of received M\SQ\r\essé%s si\ﬁ*se_stértup
Data type Unsigned64 ( ~ \ \
Category /&Qtional \ \
Access attributek RO\( \ ~ \\/
PDO mapping N) (\ \_/
Value raygé\ \ No> \\ >
Value No\ \
Sub-index AN Y 0X0B- N\
Name \ \ C\AQeWtion port 1
Dat(type \ \ nsighed8
/C}@\\ry \\ Op?iénal
essyaftribyte )?O
PDO wng § No
Value range No
Value No
Sub-index 0x0E
Name Cable attenuation port 2
Data type Unsigned8
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
Sub-index 0x0F
Name Cable length port 1
Data type Unsigned8
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Attribute Value
Category Optional
Access attribute RO
PDO mapping No
Value range No
Value No
Sub-index 0x10
Name Cable length port 2
Data type Unsigned8
Category Optional /\
Access attribute RO \

PDO mapping

AN
No AN

Value range

No \

Value No \ \ \ \/
Sub-index 0x011 IN\ACQ |\
Name Distance to fault port 1 ™ \

Data type Unsigned8 ( (_7

Category Optional

Access attribute

RO < <

C
PDO mapping No l \\/
Value range No ( ~ \ \
Value No NN
supindex  Nodn[ N\ V)
Name Rk{qnce @é{lt MM
TN RN
Category Optional \
Access att}a"b@% R V\

PDO map 'ng\

o,

oo\ (O

5.3.1.5.15 Diagno

Some diagnhostic information values concerning the communication are stored in this object

spTcified in Table 29.

\\/

ic thresholds

Table 29 — Diagnostic threshold

Attribute Value
Index 0x1013
Name Diagnostic thresholds

Object type

RECORD

Data type Diagnosis_Par

Category Optional

Sub-index 0x00

Name Number of supported entries

as
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Attribute Value
Data type Unsigned8
Category Mandatory
Access attribute RO
PDO mapping No
Value range 0x01 to OxOE
Value No
Sub-index 0x07
Name Expected RTFL roundtrip time
Data type Unsigned16 /\
Category Optional A ~ \
Access attribute RwW /\ \\
PDO mapping No \
Value range No

Value No < \
Sub-index 0x08 7\
Name Delayed RTFL rate threshold ( (_7 \)
Data type Unsigned16 (\\// /\ \
Category Optional < < h < \ N\ )\/
Access attribute RW l \\/
PDO mapping No ( ~ \ \
Value range /NQ \ \
Value . No\( \ ~ \\/
Sub-index 009 (N X\
Name /\ \ Coﬁ.l}t\frar}s\rae\thr}shold
Data type Uns}\;Qed}S\ \
Category/\\ O}h@na\l‘/\
Access a}tKibth F?Nk\/
PD@(mM o >
/Vél{e\@ngf\\ No
SN
Supdndex ) | 0x0B

Name MSC buffer overflows rate threshold
Data type Unsigned16

Category Optional

Access attribute RwW

PDO mapping No

Value range No

Value No

Sub-index 0x0D

Name Cable attenuation port 1 threshold
Data type Unsigned8

Category Optional

Access attribute RO

PDO mapping No
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Attribute Value

Value range No

Value No

Sub-index 0x0E

Name Cable attenuation port 2 threshold

Data type Unsigned8

Category Optional

Access attribute RO

PDO mapping No

Value range No /-\

Value No A ~ \
5.3.1.5.16  IP address EMCY \Q
The IP address EMCY object is specified in Table 30. Thi RTFN destinatjon

de

5.3.1.5.

Th

ice for EMCY messages which is directly addressed b

Attribute
Index 0x1014
Name IP address EW

Object type VAR \ N
Data type Un\sgwm \) N >
Category [\ Mdih\on?%\

Access aty@utek

AN

PDO maping <

No<

Value range

Value <A\

e S
SN

cie?

ject is specified in Table 31.

Table 31 - Inhibit time EMCY

Attribute Value
Index OxTOTS
Name Inhibit time EMCY
Object type VAR
Data type Unsigned16
Category Optional
Access attribute RW
PDO mapping No
Value range No
Value No
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5.3.1.5.18 Consumer heartbeat list

The consumer heartbeat list object is specified in Table 33. The encoding of consumer
heartbeat list entries as a 40 octet long OCTET_STRING is specified in Table 32.

Table 32 — Encoding of consumer heartbeat entries

Octet Name Meaning
0to2 RTFL-PID RTFL packet ID of monitored heartbeat
3 Reserved =
4t06 RTFN-PID RTFN packet ID of monitored heartbeat
7 Reserved
8 Transmission type Transmission type of the heartb/\eé\\ O\ \
9 Reserved — ( \ \
10 to 11 Heartbeat-time Heartbeat time as a muW\Qe}@s}\chNn}e/
12to 13 Cycle multiplier Expected transmlss&%le \ \ \/
14 to 15 Cycle offset Offset in relation t&{cMnk\Qﬂc& cyéBe
16 to 17 Device address Device addrgss of\eiﬁbe{ prother
18 to 21 IPv4 address IPv4 addre(ss o@artbe\a\prw
22 to 37 IPV6 address IPV6 ddr\& fﬁea/\;at progucer
38 to 39 Reserved \ )\/

@@Q
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Table 33 — Consumer heartbeat list

Attribute Value
Index 0x1016
Name Consumer heartbeat list

Object type

ARRAY

Data type

OCTET_STRING

Category

Optional

Sub=imdex

UXUU

Name Number of supported entries

Data type Unsigned8 (

Category Mandatory /\< A (\ \
Access attribute RO < \

PDO mapping No /\ \ \
Value range 0x01 to OXFE \ \\ \

Value No \ \ \ >
Sub-index 0x01 / RN

Name Consumer heartbeat A\ \ ﬁ / o

Data type OCTET_STRING, A > / (\ Rk >

Category Mandatory \ \ )

Access attribute RW /l \

PDO mapping No K (\ >

Value range

Value

N

Sub-index

|
EROR

Data type

INyeer

SRS

Category/\

pever e

o
N

TN

N,/

L

No

No

e NN
O



https://iecnorm.com/api/?name=6102d80225881e276c5b33b3c0183f7f

- 48 - PAS 61158-6-22 © IEC:2009(E)

5.3.1.5.19  Producer heartbeat parameter

The producer heartbeat parameter object is specified in Table 34.

Table 34 — Producer heartbeat parameter

Attribute Value
Index 0x1017
Name Producer heartbeat parameter
ObJect type RECORD
Data type PDO COMMUNICATION PARAMETER
Category Mandatory ( \
Sub-index 0x00 RN
Name Number of entries Q \
Data type Unsigned8 ( \ \
Category Mandatory \ \\ \
Access attribute RO \\ \ >
PDO mapping No / \
Value range 0x01 to 0x0C M\ \ } / A\
DAL DN A ST
Sub-index 0x01 \¢ X )
Name RTFL PID /l R
Data type Unsigned32 \ >
Category

Access attribute[\

w.tm\\) S
N NS

PDO mapping L

Value ra{ge> 2
N\

TN
0x0 to DxOOFRFFRE
AN

Value VNQ

sub-indey” \\_ D@ )

Nam A\ KRTRN PI

Data type\ \ WedSZ
Ca%gé\( \ Conditional

Actess atiribdte ~{ RW

PDO mw No

Value range 0x01 to OXOOFFFFFF
Value No

Sub=imdex

Ox0%

Name Transmission type
Data type Unsigned8
Category Mandatory
Access attribute RwW

PDO mapping No

Value range No

Value No

Sub-index 0x05

Name Time sync ID
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Attribute Value
Data type Unsigned16
Category Conditional
Access attribute RW
PDO mapping No
Value range 0x00 to OxFF
Value No
Sub-index 0x07
Name Cycle multiplier
Data type Unsigned16 /\
Category Conditional A ~ \
Access attribute RW /\ \\
PDO mapping No \
Value range 0x01 to OXFFFF \ \ \ \/
Value No < \ \ \
Sub-index 0x08 7\
Name Cycle offset ( (_7 \)
Data type Unsigned16 (\\// /\ \
Category Conditional < < h < \ N\ )\/
Access attribute RW l \\/
PDO mapping No ( ~ \ \
Value range /NQ \ \
Value . No\( \ ~ \\/
Sub-index ova (N X\
AN TN
Data type Uns}\;Qed}S\ \
Category/\\ C&\Qitic}h/aN

Access a}tKibth

roe mion,

PaiyeNange N\ 0x0Y to 0x200
ue )\lo

Supdndex ) | 0x0B
Name IPv4 address
Data type Unsigned32
Category Conditional
Access attribute RwW
PDO mapping No
Value range No
Value No
Sub-index 0x0C
Name IPv6 address
Data type Unsigned128
Category Conditional
Access attribute RW
PDO mapping No
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Attribute Value
Value range No
Value No
5.3.1.5.20 Identity object

The identity object is specified in Table 35.

Table-35—1tdentitv-obiect

Attribute Value /\
Index 0x1018 AN X
Name Identity object /\ \
Object type RECORD \

Data type IDENTITY \ \ \ )
Category Mandatory < \ \‘ \
Sub-index 0x00 W\

Name Number of supported entries m )

Data type Unsigned8 (\\// /\ \\

Category Mandatory < < h C K U ‘\/

Access attribute RO \/

PDO mapping No ( . \

Value range 01 to 0x08 \

Value No ( o~ \\/

Sub-index ey

Name \

EOTRAN

Data typw

Uns\lgqed\&&

Category /\&

RN

Access a%b%

R~

RN
e ane N\ 9

No

N\
)

Sub-m

0x02

Name Product code
Data type Unsigned32
Category Optional
Access attribute RO

PDO mapping No

Value range No

Value No
Sub-index 0x03

Name Revision number
Data type Unsigned32
Category Optional
Access attribute RO

PDO mapping No
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Attribute Value
Value range No
Value No
Sub-index 0x04
Name Serial number
Data type Unsigned32
Category Optional
Access attribute RO
PDO mapping No
Value range No /\
Value No A ~
Sub-index 0x05 AN
Name Type SNpTYPE version \
Data type Unsigned16 \ \ \ \/
Category Optional < \ \ \
Access attribute RO ™D \
PDO mapping No ( (_7 \)
Value range No \
)\/

5.3.
The

Value

No < <

1.5.21

SDO protocol timeout

protocol timeout

Attw

Value

Index

AN
Name

gD{)p tocel timeout

N
o\

AR

/Date\txpe \\ UMned32
\Set\eM \ >Optiona|
AcceMribut\s RW
PDO mapp%/ No
Value range Unsigned32
Value No
5.3.1.5.22 Enable client SDO parameter

The enable client SDO parameter object is specified in Table 37.
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Attribute Value
Index 0x101C
Name Enable client SDO parameter
Object type VAR
Data type Boolean
Category Conditional; Mandatory for supported client SDO parameters

5.3
Th

ATTess atiribute

R

e enable EMCY object is specified in Table 38.

Table 38 — Enabl¢ EMCY

PDO mapping No
Value range TRUE | FALSE (
N
Value TRUE /\< (\\\)
.1.5.23 Enable EMCY

RENTASED

Attribute
Index 0x101D \ \ \ \ ~ )
Name Enable EMCY \

Object type

Data type

VAR [~ S
TSGR

Category A

wy for sMorted client SDO parameters

\C\ond onal; M;hq

Access attribut

RN\ X

00 magh,

Nod NI N/

Value ran}e//\

eUBERE
RE

5.3.1.5.

Th

1.5.24 DO eout t ance
e PDO e toleranceg’ object is specified in Table 39.
Table 39 — PDO timeout tolerance
Attribute Value
Index 0x101E
Name PDO timeout tolerance
Object type VAR
Data type Unsigned8
Category Conditional
Access attribute RW
PDO mapping No
Value range Unsigned8
Value No
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5.3

.1.5.25 Store EDS
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The store EDS object is specified in Table 40.

Table 40 — Store EDS

Attribute Value
Index 0x1021
Name Store EDS
Objecttype VAR
Data type DOMAIN
Category Optional
Access attribute RW /\<
PDO mapping No Q
Value range No (
Value No \ |
5.3.1.5.26  Storage format
The storage format object is specified ip\Table
Table 41 —Storagesfor
Attribute [~ valug
Index 0%4022—~_\_ N
Name N tor%&a fo/l:@at\

Object type

AR\ X

Data typé \,

ondorsee X

Category

AN SR

arﬁatory if store EDS is implemented

Access am\ta\

NN

PDO/AQ)p' g \

v

valile ran&\ N\

0x00: ASCII, not compressed

0x1 to OxFF: reserved

vN\

N
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5.3.1.5.27 OS command

The OS command object is specified in Table 42.

Table 42 — OS command

Attribute Value
Index 0x1023
Name OS command
ObJect type RECORD
Data type Command Par

Category Optional ( \
Sub-index 0x00 /\Q N \

Name Number of supported entries Q \

Data type Unsigned8 ( \ \
Category Mandatory \ \\ \
Access attribute RO \\ \ >

PDO mapping No / \

Value range 0x01 to 0x03 M\ \

Value 0x03 A A D)

Sub-index 0x01 \¢ X )
0

Name Command /L \
Data type OCTET_STRING N\
T NN S D
Access attribute[\ NV N ~ \ )
PDO mapping L \/N‘G\ \\

Value ra{ge> 2 No< \\/
TN TISAN
sub-indey” \\_ D@ )

Nam/e/\ St;t\\s

Data type\ \ WedS

< Ca%gé\( \ Optional

Actess atiribdte M RO

PDO mw No

Value range No
Value 0x00: Last command completed, no errors, no reply
GAG1 Labt \.aUIIIIIIaIIl.JI L;uulpivtvu', Mmoo Trrurs, IU}Jiy avaiia'uiv

0x02: Last command completed, error, no reply
0x03: Last command completed, error, reply available
0x04 to OXFE: reserved

O0xFF: Command is executing

Sub-index 0x03

Name Reply

Data type OCTET_STRING
Category Mandatory
Access attribute RO

PDO mapping No
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Attribute Value

Value range No

Value No

5.3.1.5.28 OS command mode

The OS command mode object is specified in Table 43.

-

able43—O0S—command d
LAASBLLLAA A

0x01: Buffer theNgext

0x02: Execute/the commarnds\n' th

Attribute Value /\
Index 0x1024 AN
Name OS command mode /\ \
Object type VAR \

Data type Unsigned8 \ \ \
Category Optional < \ \‘ \
Access attribute WO N \

PDO mapping No ( m )
Value range No (\\// /\

Value 0x00: Execute theNgex co\r§1m ndi eéiatlel

uffer

all commands in the buffer
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5.3.1.5.29 OS debugger interface

The OS debugger interface object is specified in Table 44.

Table 44 — OS debugger interface

Attribute Value
Index 0x1025
Name OS debugger interface
ObJect type RECORD
Data type Debugger Par

Category Optional ( \
Sub-index 0x00 /\Q N \

Name Number of supported entries Q \

Data type Unsigned8 ( \ \
Category Mandatory \ \\ \
Access attribute RO \\ \ >

PDO mapping No / \
\

Value range 0x01 to 0x03 M\

Value 0x03 aN A >
Sub-index 0x01 \ \ )
)

Name Command /L \

Data type OCTET STRING
Category I\Wa}o"\\ \) §
Access attribute[\ \ \ )
PDO mapping L \/N‘G\ \\

Value ra{ge> 2 No< \\/
TFERCANTIRSAN
sub-indey” \\_ D@ )

Nam/e/\ St;t\\s

Data type\ \ WedS

< Ca%gé\( \ Optional

Actess atiribdte M RO

PDO mw No

Value range No
Value 0x00: Last command completed, no errors
G)\01 Labt \.aUIIIIIIaIIL.JI bUIIIpiUtUU‘, CITUOl

OxFF: Command is still executing

Sub-index 0x03

Name Reply

Data type OCTET_STRING
Category Mandatory
Access attribute RO

PDO mapping No

Value range No

Value No
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OS prompt

— 57—

The OS prompt object is specified in Table 45.

Table 45 — OS prompt

Attribute Value
Index 0x1026
Name OS prompt
ObJect ype ARRAY
Data type Unsigned8
Category Optional ( \
Sub-index 0x00 RN
Name Number of supported entries Q \
Data type Unsigned8 ( \ \
Category Mandatory \ \\ \
Access attribute RO \\ \ >
PDO mapping No / \
Value range 0x02 to 0x03 M\ \ } / A\
Value 0x03 N2 AYN
Sub-index 0x01 \¢ X )
Name Stdin /L \
Data type Unsigned8 \ >
Category I\Wa}o’ry\\ \) §
Access attribute[\ O N ~ \
PDO mapping L vO\st\})Qal \\

No<

Value

Value ra{ge\> 2
N\

sub-indey” \\_ D@ )
Nam St}®\ut

\
Data type\ \

Unsigheds

Ca%gé\( \ Mandatory
Actess atiribdte M RO

PDO mw Optional
Value range No

Value No
Sub=imdex %03
Name StdErr
Data type Unsigned8
Category Optional
Access attribute RO

PDO mapping Optional
Value range No

Value No
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5.3.1.5.31 Module list

The module list object is specified in Table 46.

Table 46 — Module list

PAS 61158-6-22 © IEC:2009(E)

Attribute Value
Index 0x1027
Name Module list
Objecttype ARRAY
Data type Unsigned16
Category Optional
Sub-index 0x00 RS ( (\\\
Name Number of connected modules Q \
Data type Unsigned8 ( \ \
Category Mandatory \

Access attribute RO \\

PDO mapping No /
\

Value range 0x01 to OxFE M\

Value No /\ A

Name Module 1 to 25/&/L \

Data type Unsigned16 \

>
Sub-index 0x01 to OXFE \ \ )
0

EETIR CTUaNN S
o )

Access attribute[\

PDOmappingL \/N‘G\ \\

Value rafige > ¢ | Nod A%

5.3.1.5.32 y subscriber
The emgfrg r object is specified in Table 48. The encoding of emerge
subscribe ed256 value is specified in Table 47.

Value /\%nu}éﬁty\&\spﬁiﬂc identification number

Table 47 — Emergency subscriber encoding

ncy

Octet Name Meaning
0'to 1 Device address Device address of EMCY producer
2to 17 IP address IP address of the EMCY producer (IPv4 or IPv6)
18 to 29 Reserved —
30 to 31 Additional information Additional information for a producer
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Table 48 — Emergency subscriber

Attribute Value
Index 0x1028
Name Emergency subscriber
Object type ARRAY
Data type Unsigned256
Category Optional
Sub=itdex %60
Name Number of entries

Data type Unsigned8

(
Category Mandatory /\< ) (\ \
O\

Access attribute RO

PDO mapping No /\ \ \

Value range 0x01 to OXFE \\ \

Value No N N

Sub-index 0x01 to OXFE / ) \

Name Emergency subscriber 1 to}{;é{\ ﬁ / o

Data type Unsigned256 A > / ( \ N >
Category Optional \ \ )
Access attribute RW /k \

PDO mapping K

No (\ >
Value range /l\%\ /\ ) . S
o N N )

Value N

N\

5.3

Th
par

— Client SDO parameter encoding

Qt\ Meaning
Oto1 D%ice address Device address of server
2to 4% address IP address of the server (IPv4 or IPv6)
18 to"31 Reserved —
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Table 50 — Client SDO parameter

Attribute Value
Index 0x1280 to Ox12FF
Name Client SDO parameter

Object type

ARRAY

Data type Unsigned256

Category Conditional; Mandatory for each supported SDO client communication
channel

Sub-index 0x00

Name Number of entries /\

Data type Unsigned8 A ~

Category Mandatory \

Access attribute

RO \

PDO mapping

A
/

Value range

N\
o NI\
\

0x01 to OXFE N AL
Value No DN \
Sub-index 0x01 to OXFE ( O )
Name Server address (\\// /\ \
Data type Unsigned25< < ° ( K U ]\/
Category Mandatory x \/
Access attribute RW ( —~ \ \
PDO mapping /NQ \ \ \

N

Value range

No\( o~

Value

No (\ \/

9,

Y%

PAS 61158-6-22 © IEC:2009(E)
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5.3.1.5.34 Receive PDO communication parameter

The receive PDO communication parameters object is specified in Table 51.

Table 51 — Receive PDO communication parameter

Attribute Value
Index 0x1400 to 0x15FF
Name Receive PDO communication parameter
ObJject type RECORD
Data type PDO COMMUNICATION PARAMETER
Category Conditional; Mandatory for each supported RxPDO \
Sub-index 0x00 RN
Name Number of entries Q \
Data type Unsigned8 ( \ \
Category Mandatory \ \\ \
Access attribute RO \\ \ >

PDO mapping

Value range

0x01 to Ox0C

No / \
\

Value o AN AP EXD) 2
Sub-index 0x01 \¢ X )
Name RTFL PID /l R

Data type Unsigned32 \ >

Category

Access attribute[\

w.tm\\) S
N NS

PDO mapping L

Value ra{ge> 2

TN
0xaq to Dx00 I;W

Value /\VNQ \/\
sub-indey” \\_ D@ )

Nam A\ KRTRy PID

Data type\ \ WedSZ
Ca%gé\( \ Conditional

Actess atiribdte ~{ RW

PDO mw No

Value range 0x01 to OXOOFFFFFF
Value No

Sub=imdex

Ox0%

Name Transmission type
Data type Unsigned8
Category Mandatory
Access attribute RwW

PDO mapping No

Value range No

Value No

Sub-index 0x05

Name Time sync ID
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Attribute Value
Data type Unsigned16
Category Conditional
Access attribute RW
PDO mapping No
Value range 0x00 to OxFF
Value No
Sub-index 0x06
Name Timeout
Data type Unsigned16 /\
Category Optional A ~ \
Access attribute RW /\ \\
PDO mapping No \
Value range No \ \ \ \/
Value No < \ \ \
Sub-index 0x07 7\
Name Cycle multiplier ( (_7 \)
Data type Unsigned16 (\\// /\ \
Category Conditional < < h < \ N\ )\/
Access attribute RW l \\/
PDO mapping No ( ~ \ \
Value range /09@1 to}xQFK \

~

Value . No\( \

Sub-index 008 (N X
Name /S [0 bea N>
Data type Uns\i\;Qed}S\ \
Category/\\ C&\Qitic}h/aN

Access a}tKibth

roe mion,

w\@ng&\ 0x0Y to OXFFFE
ue )\‘O
Sub-i%sx\ § 0X0A

Name Device address
Data type Unsigned16
Category Conditional
Access attribute RwW

PDO mapping No

Value range 0x00 to 0x200
Value No

Sub-index 0x0B

Name IPv4 address
Data type Unsigned32
Category Conditional
Access attribute RW

PDO mapping No
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Attribute Value
Value range No
Value No
Sub-index 0x0C
Name IPv6 address
Data type Unsigned128
Category Conditional

Access attribute RW

PDO mapping No

Value range No /\

Value No A

5.3.1.5.35 Transmit PDO communication parameter

The transmit PDO communication parameter object is speci

Table 52 — Transmit PDO com nicat

O

Attribute (\ \Vatué
Index oxt800to oxfori\ < LN

Name Transmit PDO &a@mu 'c%t’{)n b&ram&w\/

Object type RECORD ( \

N

Data type DO COMMUNCA‘QON\EAR\AMRE/R

Category Co}d'kt(onal; M\i{to%& ew)supported TxPDO
Sub-index 00 (N N~/

e A i S

Data typw Uns\lgqedﬁ\ \

Category /\& I\Mda%f{\

Access a%b% hQ\ \/

RN

/Val{e\{ang&\ 0x04 to 0x0C

N\ e

Sub-m \ 0x01

Name RTFL PID
Data type Unsigned32
Category Conditional
Access attribute RwW

PDO mapping No

Value range 0x01 to OXOOFFFFFF
Value No
Sub-index 0x02

Name RTFN PID
Data type Unsigned32
Category Conditional
Access attribute RW

PDO mapping No
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Attribute

Value

Value range

0x01 to OXOOFFFFFF

Value No

Sub-index 0x04

Name Transmission type

Data type Unsigned8

Category Mandatory

Access attribute RW

PDO mapping No

Value range No /\
Value No A ~ \
Sub-index 0x05 AN N
Name Time sync ID \

Data type Unsigned16 \ \ \ \/
Category Conditional < \ \ \

Access attribute

RW

PDO mapping

No (

Value range

0x00 to 0xFF (\\V" /&
X O

Value No < < <

Sub-index 0x07 N N
Name Cycle muItipIi% ~ \ \

Data type /UQsigne}m\ \ \

Category . Corwonal \ ~ \\/

Access attributel

PDO mapfing

Value raW

Value

AN\

Sub-index\  \ "\ [0x8

Nan@ \ \ clepffset
/M{Me \\ Unsigned16

ego )Conditional

AccesSattributy, | RW

PDO mapping No

Value range No

Value No

Sub-index 0x0A

Name Device address

Data type Unsigned16

Category Conditional

Access attribute RW

PDO mapping No

Value range 0x00 to 0x200

Value No

Sub-index 0x0B

Name IPv4 address
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5.3
5.3
Th

on¢ and at most 254 application objec
Table 53.

in

5.3.

Th

Attribute Value
Data type Unsigned32
Category Conditional
Access attribute RwW
PDO mapping No
Value range No
Value No
Sub-index 0x0C
Name IPv6 address
Data type Unsigned128 /-\
Category Conditional A ~ \
Access attribute RwW /\ \
PDO mapping No \
Value range No \ \ \ \/
Value No < \ \

.1.5.36 PDO mapping

.1.5.36.1 PDO mapping princi

e PDO mapping parameters define the conter QA valid PDO contains at le
Qf a format mapping entry is speci

format

Bit k \B(a}r{ \ \ Meaning
Oto7 Lg?g}qa \ LMh of application object in bits

8 to 15 SXQHC%)\ \/\ Sub-index of the application object to be mapped

16 to 31 Qnd& \/ Index of the application object to be mapped

1.5. Receive RDO mapping parameter

P receive parameter object is specified in Table 54.

Table 54 — Receive PDO mapping parameter

st
ied

Attribute Value
Index 0x1600 to Ox17FF
Name Receive PDO mapping parameter
Object type RECORD
Data type PDO_MAPPING
Category Conditional; Mandatory for each supported RxPDO
Sub-index 0x00
Name Number of mapped application objects
Data type Unsigned8
Category Mandatory
Access attribute RW
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Attribute Value
PDO mapping No
Value range 0x01 to OXFE
Value No
Sub-index 0x01 to OxFE
Name PDO mapping for the nth application object to be mapped
Data type Unsigned32
Category Conditional depending on the number and size of objects to be

5.3.
The

mapped

Table 55 — Trwit l})@

Access attribute RwW T~
PDO mapping No A \
Value range No /\\ Q \
Value No \ \

1.5.36.3 Transmit PDO mapping parameter

Attribute \Vau}e\ )
Index 0x1600 to 0x1;ﬁ§ \
Name Transmit PDO\mapWar}Q&% >

Object type

Data type N \PQOWAF;P\NG\ )
Category L \&Q\d\one}i\l\/kﬁda}q for each supported TxPDO
Sub-indéx > Q| oxeq N
Name ( \’Nu{mt;é‘\o/f\%agp/&j application objects
Data typ{\ \@s‘i\gqeds >
Cate}gtrrgk \ Ma}‘;@tory
Accés\s attﬁb&g \ W
{PDOwapphed \No

0x01 to OxFE

an e\
~/

Value No

Sub-index 0x01 to OXFE

Name PDO mapping for the nth application object to be mapped

Data type Unsigned32

Category Conditional depending on the number and size of objects to be
mapped

Access attribute RwW

PDO mapping No

Value range No

Value No
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5.3.2 SDO

5.3.21
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Initiate SDO expedited download request

The initiate SDO expedited download request encoding is specified in Table 56.

Table 56 — Initiate SDO expedited download request

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type BYTE 0x03: Indicates SDO service
datg
SDpP Command BYTE 0x01: Indicates SDO _expedited down|o3
request
JobID BYTE ID of this dowg{)&d job._ \
Index WORD Indicates the x of Yge.sbject \within
server’s object gictiopar
Sub-index WORD Indicéates ubsindeXx of thg object
vy’t\hin erver’ jekt dictiopary
Data BYTE[N] Q‘Qném\dawe dgwnloaded
S\
5.3.2.2 Initiate SDO expedited download re ns

The initiate SDO expedited download {es

Table 57 — Initiate

ns€ encpdin

ex

ited download response

is @ ifiéd in Table 57.

Frame part

“Data field \

Data type

Value/description

MS|C-MTP message
datp

MSC ser 'cew
I\\ aN

B?‘ré)\/

0x03: Indicates SDO service

SDP Comman YTE 0x02: Indicates initiate SDO expedited
\ download response
vfyms\ > BYTE ID of this download job
5.3.2.3 Inj rmal download request
The initi ownload request encoding is specified in Table 58.
able 58 - Initiate SDO normal download request
Frame part Data field Data type Value/description
MS|C-MTP)message | MSC service type BYTE 0x03: Indicates SDO service
datp
SDO Command BYTE 0x03: Indicates initiate SDO normal
download request
JobID BYTE ID of this download job
Index WORD Indicates the index of the object within
server’s object dictionary
Sub-index WORD Indicates the sub-index of the object
within server’s object dictionary
Size WORD Contains size in octets of data to be

downloaded
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Initiate SDO normal download response
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The initiate SDO normal download response encoding is specified in Table 59.

Table 59 - Initiate SDO normal download response
Frame part Data field Data type Value/description
MSC-MTP message | MSC service type BYTE 0x03: Indicates SDO service
data
SDO Command BYTE 0x04: Indicates initiate SDO normal
download response
JobID BYTE ID of this downloa%eb\

5.3.2.5 SDO download request

The SDO download request encoding is specified in Table 60.

Table 60 — SDO download reégquest \

Frame part

Data field

Data ty}ﬁ

VaI eldescrlptlon

MSIC-MTP message

MSC service type

BYTE(\\)

Na SDO service

datp
SDP Command & Bé{E‘ < O\Oé. Indicates SDO download request
JobID NEEN his download job
Data ( ,.Q(TE}N\]\ Contains data to be downloaded
5.3.2.6 SDO download xesp

The SDO downlof response
A@

O download response

ified in Table 61.

Frame part Data type Value/description
MSC-MTP mes$/<ge %\?W BYTE 0x03: Indicates SDO service
datp
SDp \ man BYTE 0x06: Indicates SDO download response
\ JSKQD BYTE ID of this download job

%
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5.3.2.7
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Initiate SDO expedited upload request

The initiate SDO expedited upload request encoding is specified in Table 62.

Table 62 — Initiate SDO expedited upload request

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type BYTE 0x03: Indicates SDO service
data
SDO Command BYTE 0x07: Indicates initiate SDO upload
request
JobID BYTE ID of this upload jo/b'\
Index WORD Indicates theM of the}me\ct within
server’s obJeA dic |om
Sub-index WORD Indicates e syubxindex\gfythe object
within;{rv 's objestdictiona
5.3.2.8 Initiate SDO expedited upload response
The initiate SDO expedited upload response encodin

Frame part

Data field Value/description

MS|IC-MTP message
datp

MSC service type 0x03: Indicates SDO service

SDP 0x08: Indicates initiate SDO expedited
upload response
ID of this upload job
Contains data to be uploaded
5.3.2.9
The coding o same as of initiate SDO expedited
upload reque
5.3.2.10
The initiate SPO™ormal upload response encoding is specified in Table 64.

Table 64 — Initiate SDO normal upload response

—Frame part Datzfictd Datatype Vatuefdescriptiom
MSC-MTP message | MSC service type BYTE 0x03: Indicates SDO service
data
SDO Command BYTE 0xO0A: Indicates initiate SDO normal
upload response
JobID BYTE ID of this upload job
Size Word Contains size in octets of data to be
uploaded
5.3.2.11 SDO upload request

The SDO upload request encoding is specified in Table 65.
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Table 65 — SDO upload request

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type BYTE 0x03: Indicates SDO service
data
SDO Command BYTE 0x0B: Indicates SDO upload request
JobID BYTE ID of this upload job
5.3-242—SDO upload-response
The SDO upload response encoding is specified in Table 66.

Table 66 — SDO upload response

A X
R

Frame part Data field Data type

MSIC-MTP message | MSC service type BYTE 0x03 Indiﬁ% SW

datp |

SDp Command BYTE W:Wa}h\}sgo/bpload response
JobID BYTE / |D\s\f%s\up|oaﬁ\job
Data BYTEIN] \ } C&nte}v\{dee uploaded

5.3.2.13 SDO abort

5.3.2.13.1 SDO abort request

abort request

Frame part Dat |elé\ Data type Value/description
lc\j/IStC-MTP message /&We \/ BYTE 0x03: Indicates SDO service
atp

SDp Command BYTE OxFE: Indicates SDO abort by the client

OxFF: Indicates SDO abort by the server
N{bID \ BYTE ID of this upload job
\RM DWORD Contains the SDO abort code as specified

in Table 68
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5.3.2.13.2 SDO abort codes

The SDO abort codes are specified in Table 68.

Table 68 — SDO abort codes

Abort code

Description

0x0504 0000

SDO protocol timed out

0x0504 0001

Client/server command ID not valid or unknown

0x(q502 0005

Out or memaory

0x(J601 0001

Attempt to read a write only object

0x(601 0002 Attempt to write a read only object ( \

N
0x(602 0000 Object does not exist in the object dictionary /\§ (\ \
oxd604 0041 Object can not be mapped to the PDO Q \ >

0xQ609 0011

Sub-index does not exist ( \ \

0xQ609 0030

Value range of parameter exceede}/(’@Qly\(or \({ite\\scc\%s)

0x(800 0000

0xQ800 0001

General protocol error

General error \\ \ >
A\

0x(800 0002

General access error/\\ }/ A

0xJA00 0000

Data type/ﬁb\supwd > / (3 '\>

0xJA01 0000

Length does nobwmatch tyde,, N/

0xQA01 0001

Max lengt eede

0xJA01 0003

Access denied @'y\&gplwﬁ\ >

0xJA01 0004

Chﬁﬁiﬁg\c\awmbni\ca)ion p%ameter not allowed

0xQJA01 0005

R%&ad P.r\wr%\\e*q

0xJA01 0006

)
\F\me %Nnc}\{nambiguous

0xQJA01 0007

N
N

%

Jimo g hust

0xJA01 0008

TM\i@nknown

0xdA01 0009 /

ject irﬁonsistent

0xJAO01 000A

//>

\'Qansm ission type active

0xdA01 000B \

&Ranging transmission time not allowed in this state

@

0xqa01 06oc N\

PDO mapping active

0xdA01 000D

e

No objects mapped for this PDO

0xQA01 000E

g

PDO over MSC not supported

0xQAO01 006F

PDO communication parameter inconsistent

0xJAQ1,0010

Extended PDO mapping not supported

OxXOAO 0011

PBOtengtirexceeded

0x0A01 0012

Write to object to map as RX not allowed

0x0A01 0013

Read of object to map as TX not allowed

0x0A01 0014

Mapping length does not match

0x0A01 0015

Activation failed

0x0A01 0016

Internal error

0x0A01 0017

Read buffer to small

0x0A01 0018

Aborted due to change of state

0x0A01 0019

SDO queue full
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5.3.3 Process data write

The process data write request encoding is specified in Table 69 and in Table 70.

Table 69 — Process data write request via MSC

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type BYTE 0x02: Indicates PDO communication
data
PDO P1D UINT24 Indicates the 1D of the PDO packet

Len BYTE Length of the CDC DLPDU data packet
including PID and ield in octets
Data BYTE[N] Contains mapp}%apphca objects
Table 70 — Process data write requestz@\\

Frame part Data field Data type \V\Qeléﬁe\scr\pﬂén
CDIc-packet PID UINT24 \d{at he\@\thQPDo packet
PDP Len UINT8 thoefithe C C DLPDU data packet

( |nc|u ing Len field in octets
Data BYTE{ \\/ C}Q\{ain}mgapped application objects

5.3.4 Emergency

5.3.4.1 Emergency request

The emergency request encoding i i T 71.

/\ Emergency request
Frame part /\\D{ta}\d Data type Value/description
MS|C-MTP message serwice BYTE 0x04: Indicates EMCY service
datp
EMCY k@ \Qen er code WORD Standardized emergency error code
ETror register BYTE Error register object
Wrer specific error BYTE[5] Indicates manufacturer specific error
field information
\Qg)% stamp BYTE[6] Occurrence time stamp (optional)
Length BYTE Indicates the length of the MEF field
(optional)
MEF BYTE[N] Manufacturer specific field for further
information (optional)
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5.3.4.2 Emergency error codes

The emergency error codes are specified in Table 72.

Table 72 — Emergency error codes

Error code (hex) Description
00xx Error Reset or No Error
10xx Generic Error
Z0XX Current
21xx Current, device input side
22xx Current, inside the device
23xx Current, device output side /\< ( (\\
30xx Voltage Q \
31xx Main voltage ( \
32xx Voltage inside the device \ \\ \
40xx Temperature \\ \ >
41xx Ambient temperat)ma \
42xx Device tempefca{ul\e }/ A\
50xx Device h;ﬁ\n@re A > / 3 N >
60xx Device saﬁware \ \ )
61xx Iy»e%al SNEQ
62xx lkser {Wre >
T VT S
70xx N Mitig@l r}oq\h{% )
80xx | Monitoring\’
81xx< > 2 < \bckm}wyréation
8110 SO\ ) Reserved
8120 ¢\ X ) Reserved
8 \ Reserved
8\\40 \ \ \/ Reserved
<§*15l9\ \ \ Reserved
\S\ZQ(\ \ Protocol error
8210 PDO not processed due to length error
8220 PDO length exceeded
90xx External error
Foxx Additiomat-functions
FFxx Device specific
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Heartbeat

The heartbeat request encoding is specified in Table 73 and in Table 74.

Table 73 — Heartbeat request via MSC

Frame part Data field Data type Value/description

Z/IStC-MTP message | MSC service type BYTE 0x02: Indicates PDO communication

ata
Heartbeat PID UINT24 Indicates the ID of the heartbeat packet
State BYTE 0x00: Boot-up
0x04: Stopped
0x05: Operatigria
0x7F: PreOpexa onal
OxFA/SKt -eior,
N
Table 74 — Heartbeat request@@

Frame part Data field Data tylf{ Idescrlptlon
CDIc-packet PID UlNngr\\) Ir}dj\cat\\he 1D of the heartbeat packet
Hehrtbeat Len < u@ < !.‘e@étWe CDC DLPDU data packet

including PID and Len field in octets
State BYYE WBoot-up

0x04: Stopped
0x05: Operational

D

0x7F: PreOperational

OxFA: System-error

5.4.2

The send frame request encoding is specified in Table 75.

Send frame request

unication

gngineering tools and the possibility of integrated web servers
CP/IP  communication in addition to Type SNpTYPE RTFL
e interface. For this purposes it is possible to transfer all typeg of
SNpTYPE.

Table 75 — Send frame request

Frame part Data field Data type Value/description
MSC-MTP message | MSC service type UINT8 0x20: Indicates SEF service
data
MSC service data SEF Frame BYTE[N] Contains the complete SEF frame starting
with field Dest MAC and ending with
Ethernet FCS
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