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Please observe the following notes

User group of this manual

The use of products described in this manual is oriented exclusively to:

— Qualified electricians or persons instructed by them, who are familiar with applicable
standards and other regulations regarding electrical engineering and, in particular, the
relevant safety concepts.

— Qualified application programmers and software engineers, who are familiar with the
safety concepts of automation technology and applicable standards.

Explanation of symbols used and signal words

hazards. Obey all safety measures that follow this symbol to avoid possible

2 This is the safety alert symbol. It is used to alert you to potential personal injury
injury or death.

There are three different categories of personal injury that are indicated with a
signal word.

DANGER This indicates a hazardous situation which, if not avoided, will
result in death or serious injury.

WARNING This indicates a hazardous situation which, if not avoided, could
result in death or serious injury.

CAUTION This indicates a hazardous situation which, if not avoided, could
result in minor or moderate injury.

alert the reader to a situation which may cause damage or malfunction to the

@ This symbol together with the signal word NOTE and the accompanying text
device, hardware/software, or surrounding property.

° This symbol and the accompanying text provide the reader with additional
1 information or refer to detailed sources of information.

How to contact us

Up-to-date information on Phoenix Contact products and our Terms and Conditions can be
found on the Internet at:

phoenixcontact.com

Make sure you always use the latest documentation.
It can be downloaded at:
hoenixcontact.net/pr

If there are any problems that cannot be solved using the documentation, please contact
your Phoenix Contact subsidiary.
Subsidiary contact information is available at phoenixcontact.com.

PHOENIX CONTACT GmbH & Co. KG
Flachsmarktstra3e 8

32825 Blomberg

GERMANY

Should you have any suggestions or recommendations for improvement of the contents and
layout of our manuals, please send your comments to:
hoenixcontact.com
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Please observe the following notes

General terms and conditions of use for technical documentation

Phoenix Contact reserves the right to alter, correct, and/or improve the technical
documentation and the products described in the technical documentation at its own
discretion and without giving prior notice, insofar as this is reasonable for the user. The
same applies to any technical changes that serve the purpose of technical progress.

The receipt of technical documentation (in particular user documentation) does not
constitute any further duty on the part of Phoenix Contact to furnish information on
modifications to products and/or technical documentation. You are responsible to verify the
suitability and intended use of the products in your specific application, in particular with
regard to observing the applicable standards and regulations. All information made
available in the technical data is supplied without any accompanying guarantee, whether
expressly mentioned, implied or tacitly assumed.

In general, the provisions of the current standard Terms and Conditions of Phoenix Contact
apply exclusively, in particular as concerns any warranty liability.

This manual, including all illustrations contained herein, is copyright protected. Any
changes to the contents or the publication of extracts of this document is prohibited.

Phoenix Contact reserves the right to register its own intellectual property rights for the
product identifications of Phoenix Contact products that are used here. Registration of such
intellectual property rights by third parties is prohibited.

Other product identifications may be afforded legal protection, even where they may not be
indicated as such.

PHOENIX CONTACT

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Table of contents

1 Inline CANopen® PUS COUPIET ...ttt e e e e e e 11
2 Installing a CANopen® Y21 = o PP 13
21 The CANopen® SYSTOM L. e 13
2.2 Example topology of a CANopen® SYSeM .. 14
2.3 Network CONSIAEIatioNS ........c.eeiiirieeiie e e e 16
2.3.1 WIFING et 16
2.3.2 Central grounding for conductors and cables ............ccccceecvevieeinennn. 17
S | =T (U] o SRR PPRR 19
3.1 INTFOAUCTION. ..o s 19
3.2 Determining the maximum number of I/O terminals that can be connected......... 20
3.3 Configuring an INliNe Station ...........cccoeiiiiiiiinii e 21
3.3.1 BUS COUPIEE ..ttt s 21
3.3.2 Analog input terminals (Al) ........cooiiiiiiiiiiee e 24
3.3.3 Thermocouple and RTD terminals ..........coceeeeiiieiiiiiinieee e 27
3.34 Function terminals ..........ccccoviiiiiiiii e 28
3.35 Analog output terminals (AO) ......ccooeeiieeieiiieesee e 28
3.4 Mapping the modules to the process data objects (PDOS)..........cccceeeviveinieeennne 29
3.41 BUS COUPIET ettt ae e 29
3.4.2 Electronic Data Sheet (EDS) file ........cooiiriiiiiiineeee e 29
3.5 1/O data tranSTer......coeeii et 29
3.5.1 COMMUNICALION ..ottt 30
352 Standard objects for digital, analog, and special function modules ...... 31
3.6 Behavior in the event of @n €rror...........oooei i 35
3.6.1 Objects for controlling the output behavior in the event an error .......... 35
3.6.2 Configuring the behavior in the event of an error ...........ccccccevieeieennnn.

3.6.3 Changing the fault response mode .........ccccoviieeieenii e,
3.6.4 .. fault... mode objects, indexes 3003}y t0 300Aox

B = To | o[ 1] 1o PP PEPP P PTPPPPRP 41
41 Diagnostics and status iNdiCators ...........ccooruiiiiiiiiieee e 41

4.2 Alarm message and diagnostic objects .............cccoiiiiiiiii 41

421 AlGrM MESSATE ....ueeeeeeeeeiiiiie ettt e e s e e e e e 41

422 Diagnostic information ..........coooiiiiiiieeiiiee e 42

423  Station status object, index 310Tpey ... 43

4.2.4  Inline faulted module object, index 3102nex .. ... ... 45

425 Examples of requesting diagnostic information ...........ccccccconieiiiinnns 45

4.2.6 Fault MOAES ... 48

427 Latched diagnostic data ...........ccooiiiiiiiiiiiiiiie e 49

428 Inline interface CoNtrol byte ..........coocieiiiiiiiiiie e 49

4.2.9 Error STates ...ooiveiicie e e 50

4.2.10 Error codes of analog inputs, thermocouples and RTD modules ......... 50

107064_en_05 PHOENIX CONTACT 5

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

IL CO BK(-XC)-PAC

A Appendix: CANopen® 0ObJeCts aNd INAEXES .....coiiiiiieee 51
A1 GENETAI OVEIVIEW.... ettt ettt et sttt sae et saeeeneenneas 51
A2 18] o] o o] (=To eZoTo (=T ST PP PP P PPOPPTPR 52

A2A1 SDO DO COUES .....veiiiiiiiiiii ettt e 52

A22 EmMEergency €rror COOES ........uviiiiiiriieeiiiie et 53

A3 Emergency object data..........cccoooeeeiiiie i 53
A4 Predefined connection Set............ci i 54
A4dA Broadcast ODJECES ...cocvvveeiiiii - 54

A4.2 Peer-10-peer ODJECLS ......cceviiiiii i 54

A5 Data types in the object dictionary ..........cccco i 55
A5.1 Object dictionary StrUCIUIE ........coocceiiiiiiiiieeeee e 56

A6 Object diCtiONAry OVEIVIEW. .........eiiiiiiiiiee ettt 56
A6.1 Objects specific to the communication profile .........cccccceevciiniiineene 56

A 6.2  Manufacturer-specific I/O ODJECES ......ccceeiiiieeiiiiiee e 58

A6.3 Inline configuration ODJECES ........ccoiriiiiiiiie e 58

A6.4 Inline interface ObJectS ........covoiiiii i 58

A6.5 Inline Module ODJECES .......coiiiiiiiiii e 59

A 6.6 Inline special function module ObJects .........cccevciiiriiiiiiieiie e, 59

A 6.7  Objects for serial commuNICatioN .........ccceeiiieiiiiiriiii e 59

A6.8 Digital iNput ODJECES ......oeiiiiiieie e 60

A6.9 Digital output ODJECES .......eeviiiiiieiiceeee e 60

AB6.10  Analog input ODJECES ......oiiiiiiiiieee e 60

AB6.11  Analog output ODJECES ....ccoceeiiiiiieeiree e 61

A6.12 Analog input configuration Objects ..........cccecieiiiiiiiiieie e, 61

A 6.13 Analog output configuration ObJECtS ..........cceviriiiiiriiieiee e 61

A6.14 PCPinterface obJECtS ......ccooiiiiiiiiiiec e 61

A7 Objects specific to the communication profile..........ccccccuvveeeiiiiiieiicceee e, 62
A7A1 Object 1000pcy: DEVICE IYPE ...ovvieiiiiiiiieieeit e 62

A7.2  Object 1001 yy: Errorregister ..., 63

A7.3  Object 1002;,: Manufacturer status register ............ccccoooiiiiiiinnen. 64

A7.4  Object 1003}¢,: Pre-defined errorfield ..o, 64

A75  Object 1005, COB-ID SYNC MeSsage .........cccoeverirerininiiiininnns 66

A7.6  Object 1008y,,: Manufacturer device name ............cccoceeevrieeiniccnnnnen, 67

A7.7  Object 1009¢,: Manufacturer hardware version ...........ccccocveceeneenane. 68

A7.8  Object 100A,: Manufacturer software version ............ccccceeiiiinnen. 68

A7.9  Object 100Chey: GuUArd time ........ccoiiiiiiiiiiice e 69

A7.10 Object 100Dygy: Life time factor ..o, 69

A7.11 Object 1010pey: Store parameters ..........ccccoovviiiiciiiiiicicecs 70

A7.12 Object 1011,,: Restore default parameters ..............ccccvviiiniininnen. 72

A7.13 Object 1012},cy: COB-ID time stamp ......cccceviiiiieniciice e 75

A7.14 Object 1014},: COB-ID emergency message ..........occccveeeverieeiennen. 76

A7.15 Object 1015;4,: Inhibit time EMCY ... 77

A7.16 Object 1016, Consumer heartbeat time ..., 78

A7.17 Object 1017, Producer heartbeat time ...........c..cccccoiiiiiiniiicics 79

6 PHOENIX CONTACT 107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Table of contents

A8

A9

A10

A1

A7.18
A7.19
A7.20
A7.21
A7.22
A7.23
A7.24
A7.25
A7.26

Manufacturer-specific 1/0 objects
Object 2000,¢4: Digital input latch enable (8 bits) ............ccceeeeenee.
Object 2001,¢4: Digital input latch state (8 bits) .........cccccvvceeieni.
Object 2400},¢y: Analog input range, remanent ..............cccceeeeenne
Object 2401},¢4: Analog input range, mapping ..........ccccceeeeeeeeeeeennn
Object 2410},¢5: Analog output reSpPoNSe ..........cccocceieiericiceceenene

A 8.1
A8.2
A 8.3
A8.4
A8.5

Inline configuration objects for reading the Inline local bus again

A9.1 Object 3000hey: Reconfigure /O ...
Inline configuration objects for setting the bus coupler behavior in the event

OF N BITON ... e
A10.1  Object 3002;cy: Inline fault Mode ...........cccceeeviiniiiiiieee
A10.2 Object 3003¢,: Inline CRC fault mode ...........cccciiiiiiiiiciiicn,
A10.3 Object 3004,¢,: Inline peripheral fault mode ............ccccoeeiienne.
A10.4 Object 3005;,¢: Inline power fault mode ............ccccooeiiiiiiiiiieiee.
A10.5 Object 3006},,: Inline module change fault mode ................c........
A10.6 Object 3007,y: Inactive local bus fault mode ..........c.cccooceeieene
A10.7 Object 3008;,.y: Inline connection fault mode ..........ccccoecvveviennnnne.
A10.8 Object 3009y,e,: Inline faulted cycles mode ............cccccviviiiiiennnen.
A10.9 Object 300Ay,,: Processor power fault mode ..............ccoocoeenenn.
A 10.10 Object 300Fy: Erase configuration ..............ccccoooiiiiiiiiiiiicneen.

Inline interface objects
Object 3101y Station status ...
Object 3102},¢y: Inline faulted module ...
Object 3103),¢4: Inline error max retry ..o
Object 3104,x: Inline number of modules ............ccccccooiiiiiinnnn.
Object 3105p,4: Inline count of bits .......cccveviiiiiiiiie e,
Object 3106y: Inline count of bytes ...
Object 3109;,¢y: Inline Loop diagnostic count ...
Object 310Apgy: Inline first faulted module ...
Object 310By,gy: Inline last faulted module ...
Object 310Cy¢y: Inline fault (latched) ...
Object 310Dyey: Inline faulted module (latched) ..........ccocvvcvveneennne.
Object 310E;oy: Inline first faulted module (latched) ........................
Object 310F,q,: Inline last faulted module (latched) .........................
Object 3110pey: Inline power status .........ccccoociiiiiiiiiiicceeee
Object 31115, Inline interface control byte .............ccoccoiiiiiiennne

A11.1
A11.2
A11.3
A11.4
A115
A11.6
A11.7
A11.8
A11.9
A11.10
A11.11
A11.12
A11.13
A11.14
A11.15

Object 1018),¢4: Identity object ..o
Object 1020p,¢y: Verify configuration ...,
Object 10271y MOAUIE [t ...t
Object 1029},gy: Error behavior ..o
Objects 1200y to 1201,¢4: Server SDO parameter .......................
Objects 1400y, to 141F;,: RPDO communication parameter .......
Objects 1600y, to 161F;o: RPDO mapping parameter .................
Objects 1800,y to 181Fey: TPDO communication parameter .......
Objects 1A00,gx to 1A1Fy: TPDO mapping parameter .................

107064_en_05

PHOENIX CONTACT

DOWNLOADED FROM WWW.SCATTS.CO.UK



IL CO BK(-XC)-PAC

DOWNLOADED FROM WWW.SCATTS.CO.UK

A12

A13

A4

INliNE MOAUIE ODJECES ... s 122
A12.1  Object 3200,¢y: Inline module ID (stored) .........cccovviiiiiiinciiiinne, 122
A12.2 Object 3201,¢,: Inline module ID (current) ........cccoovveviiiinciiienne, 123
A12.3 Object 3202,,,: Inline module IN data index ...........cccccocviiiciienee. 124
A12.4  Object 3203y,¢,: Inline module IN data first subindex ...............c......... 125
A12.5 Object 3204,¢,: Inline module IN data last subindex .......................... 126
A12.6 Object 3205,,: Inline module OUT data index ...........cccceevviininnnnne. 127
A12.7 Object 3206},¢: Inline module OUT data first subindex ..................... 128
A12.8 Object 3207¢,: Inline module OUT data last subindex ...................... 129
Inline special function module ObJECES ..........ooociiiiiiiii e 130
A13.1 Object 3300y,¢,: Special function data size .........cc.cccocviiiiiiiiiinne, 130
A13.2 Object 3301y: Special function status ...........cccccooeviiiiiiiiicne, 131
A13.3 Objects 3302}, to 330F.: Access to special function modules ...... 132
A13.4 Object 3302,¢,: Special function IN data (1 byte) ............ccccceeeeeeee 133
A13.5 Object 3303,y: Special function OUT data (1 byte) .........cccccceeeeeeee 134
A 13.6 Object 3304, Special function IN data (2 bytes) ..........ccccceeeeee 135
A13.7 Object 3305,,: Special function OUT data (2 bytes) ...........cccceeu.ee. 136
A 13.8 Object 3306},y: Special function IN data (3 bytes) ........ccccoevecerieene 137
A13.9 Object 3307¢y: Special function OUT data (3 bytes) ...........ccccec.....e. 138
A 13.10 Object 3308y,,: Special function IN data (4 bytes) ..........cccoeeeeeene 139
A 13.11 Object 3309,¢x: Special function OUT data (4 bytes) ...........ccccceeeeee 140
A 13.12 Object 330A,cx: Special function IN data (6 bytes) ...........cccccceee 141
A 13.13 Object 330By,ey: Special function OUT data (6 bytes) ..........ccccceeueeee 142
A 13.14 Object 330C,¢y: Special function IN data (8 bytes) ........ccccocevecerecne 143
A 13.15 Object 330Dyy: Special function OUT data (8 bytes) .............cc..c.... 144
A 13.16 Object 330E}q,: Special function IN data (> 8 bytes) ..............c........ 145
A 13.17 Object 330Fy: Special function OUT data (> 8 bytes) ................... 146
Objects for serial CoOMMUNICALION. ........cccuviieiieiiiiee e 147
A14.1 Object 3500¢,: Serial module type ..........ccocoiiiiiiiiiiiiccecee 147
A14.2 Object 3501y Serial module Status ...........cccocoooeiiiiiiicicccceeee 148
A 14.3 Object 3502¢,: Serial status Word ............cccccoviviiiiiiiiiiiiiic 149
A14.4 Object 3503,¢,: Serial control Word ..........ccccoviiiiiiiiniiiiccc, 151
A 145 Object 3504,: Serial receive data ..........cccooeveceiiiiiiiiciniiiceees 153
A14.6 Object 3505,: Serial transmit data ............cccccooeiiiiiiiicic 154
A14.7 Object 3506y,,: Serial receive data fragment ... 155
A14.8 Object 3507¢: Serial transmit data fragment ... 156
A 14.9 Object 3508y,,: Serial protocol ...........ccovviviiiiiiiiiiiiccccc 157
A 14.10 Object 3509,¢,: Serial baud rate ...........cccoevviiiiiiiiiiiiic, 158
A 14.11 Object 350A¢,: Serial data width ... 159
A 14.12 Object 350Dyy: Serial error pattern .........cccccoceviiiiiiiicicice 161
A 14.13 Object 350E},q,: Serial first delimiter ... 162
A 14.14 Object 350F,: Serial second delimiter ..............ccocooiiiiiiiiiinenne 163
A 14.15 Object 3510py: 3964R Priority .......cccoovviiiiiiiiiiicccc 164
A 14.16 Object 3511oy: Serial output type .......ccooceiiiiiiiiiiiii e 165
A 14.17 Object 3512}cy: Serial DTR CONtrol .......coccvieiiiiiiiiiieiieeieeniceieeee 166
A 14.18 Object 3513y,,,: Serial rotation switch ..., 167

8

PHOENIX CONTACT

107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Table of contents

A 14.19 Object 3514,,,: Serial XON pattern ... 168

A 14.20 Object 3515,: Serial XOFF pattern ..........cccoccoeiiiiiiiiiiniiccee 169

A 14.21 Object 351Cey: Serial module enable ... 170

A 15 Digital iNPUt ODJECTS ......eeiieiieeeie s 171
A15.1 Object 6000pg,: Read input 8 bits .........coovvceiiiiiiiii 171

A15.2 Object 6005;,,: Global interrupt enable digital 8 bits ......................... 172

A15.3 Object 6006y,e,: Interrupt mask any change 8 bits ..............cc.cocee. 173

A15.4 Object 6100pe,: Read input 16 bits ..........ccoooiiiiiiiiiiiice 174

A15.5 Object 6106y,,: Interrupt mask any change 16 bits .................c........ 175

A15.6 Object 6120,: Read input 32 bits ..o 176

A 15.7 Object 6126y, Interrupt mask any change 32 bits ............cc..cccccee 177

A 16 Digital OUtPUL ODJECES .....eiiieecie e 178
A 16.1  Object 6200,¢,: Write output 8 bits .........cccoviiiiiiiiiiiiiiiic 178

A16.2 Object 6206y,,: Error mode output 8 bits ........cccoevviiiciiiiiiiiie, 180

A16.3 Object 6207,y: Error value output 8 bits ........ccceevcviiieiiiiiiicie 181

A16.4 Object 6300ye,: Write output 16 bits ........ccooceiiiiiiiiii 182

A16.5 Object 6306y,e,: Error mode output 16 bits ............cccocoeiiiiiiiieee 183

A16.6 Object 6307y Error value output 16 bits ... 184

A 16.7 Object 6320,: Write output 32 bits ..o 185

A16.8 Object 6326y,,: Error mode output 32 bits ..........cccceveeiiiinciiienne, 186

A16.9 Object 6327¢y: Error value output 32 bitS ........cceveercevriiiniiiieiieee 187

A 17  Analog iNPUE ODJECES .....eeiiiieece s 188
A17.1  Object 6400,¢,: Read analog input 8 bits ............cccoeviiiiiiiciiiicene, 188

A17.2 Object 6401,: Read analog input 16 bitS ........cccccoevveeeiiiniiicieeeee 190

A 18  Analog oUtPUL ODJECTS ....cooeeieei e 191
A18.1 Object 6410e,: Write analog output 8 bits ..........ccccoeciiiiiiiiine 191

A 18.2 Object 6411,: Write analog output 16 bits .........c.ceeceriiiniiiiiiiecs 193

A 19  Analog input configuration ObJECES.........coviiiiiriiiii e 195
A19.1 Object 6421,¢,: Analog input interrupt trigger selection ..................... 195

A19.2 Object 6423,,: Analog input global interrupt enable ......................... 197

A19.3 Object 6424,,: Analog input interrupt upper limit integer .................. 198

A19.4 Object 6425;,: Analog input interrupt lower limit integer .................. 199

A19.5 Object 6426y,,: Analog input interrupt delta unsigned ....................... 200

A20 Analog output configuration ObJECES .......ccceiiiiiiiiiiii e 201
A20.1 Object 6443,,: Analog output error mode .............ccccceieiciciieenne. 201

A20.2 Object 6444,,: Analog output error value integer ..............cccceeeenen. 203

A 21 Objects that are stored retentively ..........cocoiieiiiie e 204
107064_en_05 PHOENIX CONTACT 9

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

IL CO BK(-XC)-PAC

B  Appendix B: PCP implementation..........c.ccccccouuuiiiiiiieiiiiiiiiiiiiisesiessesesseeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeees 207
B1 GIENETAI OVEIVIEW......eiiiitiiiie ettt ettt ettt saeeene e 207
B2 Manufacturer-specific data types..........ccevirriiriiriee e 207

B21 PCP_FRAG_REQUEST record data types .......ccccccocveeveeneiineeneennne. 207
B2.2 PCP_FRAG_RESPONSE record specification ...........cccecovereerernennn. 208
B3 PCP interface ODJECES .....c...iiiiiiiieeiee e 208
B 3.1 Object 3400pgy: PCP PDU Size ......oocoiiiiiiiiceeeee e 209
B3.2  Object 3401, PCP module channel size ............ccccccooiiiiiiininn. 210
B 3.3  Object 3402,y : PCP module status ... 211
B3.4  Object 3403y: PCP request ..........ccooiiciiiiiiniicccccc e, 213
B 3.5  Object 3404;,y: PCP response ........cccccoceiiiiiiiiiiiicncecc e, 215
B3.6  Object 3405;4,: PCP module number ............ccccooooiiiiiiiiiiciceee 218
B 3.7  Object 3406}y PCP write indeX ..........ccocoiiiiiiiecr e, 220
B3.8  Object 3407y: PCP write subindex ...........covveiiiiiiiiiiiiiiiiis 221
B 3.9  Object 3408y PCP write data ..........cccooeeieiiriiiiiciceee e 222
B 3.10 Object 3409ey: PCP read indeX .......cccecveviieecieiiieiiieee e 223
B 3.11 Object 340A¢y: PCP read subindex ...........cccccooeiiiiiiiiiiiiniccien, 224
B 3.12 Object 340B}gy: PCPread data ..........ccocoeiiiiiiiiii e 225
B 3.13 Object 340C;,¢: PCP request fragment ..., 226
B3.14 Object 340Dy,: PCP response fragment ...........ccccceeviiiiiiniinnne 227
B3.15 Object 340E;o,: PCP write invoke ID ...........ccviviiiiiiiiiiiiciccies 228
B 3.16 Object 340F}cx: PCPread invoKe ID ..........ccoevieiiiiiieieceeeeee 229
B 3.17 Object 3410;,: PCP write data confirmation ..............cccccoeviiiinnen. 230
B 3.18 Object 3411,,: PCP read data confirmation ...............ccccccoocinienn. 232
B4  PCPaccessusing SDOS.........ccciiiiiiiii 234
B4.A1 PCP implementation of read/write data ..............ccccoeveiieiiiieee e, 234
B4.2  PCP implementation of the request/response ...........ccccccevvvinieeneennnn. 234
B5 PCP fragmentation implementation ............cccooviiiirinii e 238
B5.1 PCP communication via CANopen® process data .........cccceeverienenn. 238
B5.2 Fragmented SEIVICES .......ooiiiiiiiiiiiee e 238

(G D T= =101 1 3 = 1@ 2 4o F= T o] o] [ oo [T 251
C1 INEFOAUCTION.....ee e e 251
c2 LD TO N 1 4 F=T o] o] 10T PP P PR USRR 251

caA1 First RPDO mapping (digital OUtPULS) .......ccoeerieeeiiiriieeee e 251
C2.2  First TPDO mapping (digital inputs) .........ccceevieeiriiiiniee e, 252
C2.3 Second RPDO mapping (analog OUIPULS) ......cceeerveeireeeiniieeeieee e 252
C2.4  Second TPDO mapping (analog inputs) ........cccceeceerneeeenieeeniieeennen 253
C25  Third RPDO mapping (analog OUtPULS) ........cccereeriieenieniieiieeieenieee 253
C2.6  Third TPDO mapping (analog iNPULS) .........ccceereerrieenienieeniee e 253
C2.7  Fourth RPDO mapping (analog OULPULS) ........ccecueerieereeriienniieeieeiees 254
C2.8 Fourth TPDO mapping (analog iNPuts) .......ccccceeerieerrieeeniieeeieee e 254
10 PHOENIX CONTACT 107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Inline CANopen® bus coupler

1 Inline CANopen® bus coupler

o

o

The CANopen® bus coupler provides the interface between CANopen® and the 1/0 mod-
ules of the Inline product range. It creates the bus signal configuration and the power supply
required for the connected station components.

The bus coupler supports all basic digital, analog and function terminals of the Inline product
groups.

The hardware and firmware of the bus coupler complies with the CANopen® specifications
of the CiA (CAN in Automation) and the technical specifications of the Inline product family.

For the technical data of the bus coupler, please refer to the terminal-specific data sheet.
It can be downloaded at:

\

2 3
Figure 1-1 Components of the Inline CANopen® bus coupler
Key:

1 Electronics base

2 DIP switch for setting the device address, the transmission speed, and the termination
resistor

Network connector

Marking field

Power connector

Diagnostics and status indicators
End plate

NoO s~

The electronic device data sheet (EDS) can be downloaded at:

phoenixcontact.net/products.

107064_en_05
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- General features

- Inline features

Features

- Connection to CANopen® with 5-pos. MINI COMBICON connector
— Programmable fault response modes

- 1/O configuration can be stored

— Auto configuration

— Extended diagnostics

— Diagnostics and status indicators

— IL CO BK-XC-PAC: Extreme-condition version. The terminal can be used under ex-
treme ambient conditions (see data sheet).

— Up to 63 additional Inline devices can be connected
— Upto 16 PCP devices can be connected
— Automatic detection of the transmission speed in the local bus (500 kbps or 2 Mbps)

- CANopen® features — Direct peer-to-peer communication
— Adjustable transmission speeds:
Via DIP switches: 125 kbps, 500 kbps, 1 Mbps
Via “auto baud rate”: 10 kbps, 20 kbps, 50 kbps, 125 kbps, 250 kbps, 500 kbps,
800 kbps, 1 Mbps
— Alarm messages
—  Error states and substitute values
— Trigger modes: event, time, remote request
— Node and life guarding
— Heartbeat
— Analog interrupt triggers:
—  Upper limit
—  Lower limit
— Delta, (unsigned delta)
—  Supports two SDO servers simultaneously
— Integrated termination resistor can be switched on or off via DIP switch
12 PHOENIX CONTACT 107064_en_05
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2 Installing a CANopen® system

2.1 The CANopen® system

CANopen® is a high-level network protocol based on the serial CAN bus. CANopen® was
originally designed for motion control applications in industrial control systems. Since then
the areas of application for CANopen® have been extended to include other onboard con-
trol applications such as those for public transport, all-terrain vehicles, medical equipment,
electronic applications in shipping, and building automation.

CANopen® has a linear structure, see Figure 2-1 on page 14.

There are two methods used to connect devices to the CANopen® trunk line (bus line):

1. Thefirst method uses two network connections that directly attach devices to the trunk
line.

2. The second method uses T connectors and branch lines to attach devices to the trunk
line.

Only the CAN signal lines and a common CAN transceiver ground are routed in the network
cable. CAN hardware is covered in ISO 11898. The “CAN in Automation" Group (CiA) is an
international group of users and manufacturers, which ensures that the CANopen® protocol
specifications are met and kept up-to-date.

The transmit/receive model used for the transmission of process data object (PDOs) en-
ables broadcast transmission of information. In addition, every network device to be config-
ured is allowed to listen to and to influence the PDO transmission of other devices. A cli-
ent/server model is used when configuring a device through service data objects (SDOs).
This method is necessary, because the client needs confirmation of the requests to the cli-
ent.

The CANopen® topology enables powered network devices to be removed and replaced
without interrupting the rest of the network.

107064_en_05
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2.2  Example topology of a CANopen® system

CANopen® has a linear bus topology, see Figure 2-1. A termination resistor is required at
each end of the trunk line. Branch lines are permitted but should be as short as possible
(0.3 m at 1 Mbaud).

T connection

( ) >

Trunk line

k\) Bus connection .
‘ Branch line Branch line

Termination resistor
124 ohms

]

Termination resistor
124 ohms

[

Branch line

et
eeles el el

==== @

o =

Figure 2-1 CANopen® example topology

The total length of trunk and branch lines depends on the data rate and the type of cable.
Use Table 2-1 and Table 2-2 as guidelines to determine the type of trunk line, length, termi-
nation resistors and number of devices. Refer to the CANopen® specification to determine
exact trunk and branch cable limits.

Depending on the EMC requirements, trunk lines can be routed in different ways:

— Inparallel

Twisted

In parallel and shielded

Twisted and shielded

The wiring topology should be as close as possible to a single line structure in order to min-
imize reflections.

o There is no electrical isolation between CANopen® and the CAN interface of the IL CO
1 BK(-XC)-PAC. It is recommended that repeaters are used for networks that exceed
200 m.

Toisolate the CAN interface from the Inline I/O modules, a feed-in terminal must be used.
The modules are supplied using a separate 24 V power supply.

Table 2-1 Maximum trunk line length vs number of devices
Bus cable Cable resis- Cable cross Termination Baud rate
length tance section resistor (kbps)
(meters) (mohm/m) (mm2) (ohms)
0..40 70 0.25t00.34 124 1000 at 40 m
40 ... 300 <60 0.34t0 0.60 150 to 300 <500 at 100 m
300 ... 600 <40 0.50t0 0.60 150 to 300 <100 at 500 m
600 ... 1000 <26 0.751t0 0.80 150 to 300 <50at1km

14 PHOENIX CONTACT
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Table 2-2 Bus cable DC parameters for networks with less than 64 devices
Maximum length in meters Maximum length in meters
(0.2 safety margin) (0.1 safety margin)
Cable cross-section (mm?) 32 64 100 32 64 100
devices devices devices devices devices devices
0.25 200 170 150 230 200 170
0.50 360 310 270 420 360 320
0.75 550 470 410 640 550 480
Bus coupler

The first step in setting up a modular I/O station is to connect the bus coupler to the
CANopen® cable. I/0 modules may be installed branching off from this bus coupler, to cre-
ate a local bus. The bus coupler also supplies communications power to the connected I/0
modules.

A breakdown of the supply voltage on a bus coupler stops communication to the connected
modules and causes an error message.

Tasks of the bus coupler:

Coupling of I/0 modules to the remote bus

Supplying the I/O modules with communications power

Electrical isolation of the local I/O

Providing diagnostic information from the connected I/O to CANopen®

Trunk line

If there are no branch lines in the network, the trunk line is used to connect devices. If branch
lines are present, T connectors will be linked via the trunk line (see Figure 2-1 on page 14).
The maximum number of devices in the CANopen® network is limited to 127. The maximum
length of the trunk line is between 40 m and 1 km, depending on the baud rate. The total
cable length can be extended by using repeaters.

Branch line

The branch line connects the devices to the trunk line. They are connected using a T con-
nector. Ensure that the branch lines are as short as possible, especially at higher baud
rates. At 1 Mbps, the maximum length of a branch line is 0.3 m.

Termination resistors

CANopen® requires a termination resistor to be installed at each end of the trunk line. The
typical resistor used to terminate a CANopen® trunk line has a resistance of 124 ohms and
a power dissipation of 0.25 W. Please refer to the CANopen® specification DR303-1 to de-
termine exact values and for additional information about termination resistors.

107064_en_05 PHOENIX CONTACT 15
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2.3 Network considerations
2.3.1 Wiring
Figure 2-2 shows an example network structure with trunk and branch lines using T connec-
tions.
Termination resistor
A termination resistor must be installed at the extreme ends of the CANopen® system.
Resistor properties: 124 Q, 1% metal film and 0.25 W
(see CANopen® specification CiA 303-1), see Figure 2-2, detail D.
[ [[[[]]
N L
PLC ‘
See
detail A
See See See
. Stub line detail B -
detail C See detail C
{ { detail B
Bus cable Bus cable Bus cable
Branch line Branch line Branch line
Station 1 Station 2 Station 3
HETRIND
|B8|8B(58 88 88(B8|88 HE
SBSBSBBSSBSB - gggg
I i
Detail A Detail B Detail C
" O O O Terminating resistor
CAN HIGH " CAN HIGH CAN HIGH o
e — *E CAN SHIELD CAN SHIELD o 19% M:j;, ﬁm
= CAN LOW CAN LOW
CAN GROUND GND @ CAN GROUND ‘T 1 CAN GROUND ‘T 1 ®) 025W
Note: Terminati st t be placed
SlerereTe COUGO] s Jerminating essors s b pace
5232 5332
II-Z0o II-Z0D
Z2%5 22%5
S g o z og o z
(&) [&]
Figure 2-2 Example of setting up network communications and network power in an
Inline CANopen® system
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2.3.2 Central grounding for conductors and cables

A WARNING:

Grounding protects people and machines against hazardous voltages. To avoid dangers,
follow the grounding procedures outlined in the product-specific data sheets, this user
manual, and local codes.

CANopen® devices must share a common ground with all CAN transceivers. Locate the
power supply of the CANopen® network for all devices as close as possible to the physical
center of the network. This will reduce the current in the ground line and decrease the overall
ground voltage potential. Care must be taken that the ground potential in the network does
not exceed 2 V DC. If this cannot be achieved, electrical isolation will be required.

Figure 2-3 on page 17 shows an example of a system grounding scheme using a single
power supply. Please note that the power supply housing is directly connected to earth
ground.

@ NOTE: Malfunction caused by interference to data telegrams

All CANopen® components must be grounded to avoid possible interference to data tele-
grams.

The Inline bus coupler is both an isolated physical layer device and an I/O device. Make
sure to exactly observe the CANopen® grounding considerations during shielding (CAN
shield). Connect the shield to the network connector labelled FE (see Figure 2-2 on page 16
and data sheet).

CAN_HIGH  (white)
CAN_LOW  (blue)
CAN shield  (bare)

®
|
CAN GND (black) : ®
Not used (red) !
* e ----=
l o N
1 Rin +24V
- 24V DC
power supply
| no. 1 |
.
Figure 2-3 CANopen® system grounding scheme
107064_en_05 PHOENIX CONTACT 17

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

IL CO BK(-XC)-PAC

18 PHOENIX CONTACT 107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Startup

3 Startup

3.1 Introduction

e

In this user manual, the terms “module” and “terminal” are used. They are basically the
same.

Module is the general term.

In the Inline product group, modules are referred to as terminals.

When describing an Inline terminal, the term terminal is used.

When describing the CAN objects in general, the generic term module is used.

This section provides the quickest way to start up the Inline CANopen® bus coupler.

Knowledge of CANopen® the software used is required.
By default, data exchange via the bus coupler can be started as soon as the bus coupler
receives the “Start remote node” command.

All DIP switches on the bus coupler are set to 0 upon delivery. This means that the following
features are preset:

— Device address 0
Device address 0 is reserved and is used to auto configure the I/0O connected to the ter-
minal.

— Transmission speed: auto baud rate

—  Termination resistor: switched off

— Fault response mode 1
(auto restart mode, Inline fault mode object, index 3002},¢y).
In auto restart mode all outputs will be turned off in the event of any local I/O error. An
exception is a peripheral fault.

The PF bit will be set if an output is short circuited or if the supply to a power or segment
terminal with fuse fails. The auto restart mode is described in more detail later in this section.

After the error has been resolved, the outputs are set to their predefined error state/substi-
tute value (“0” by default) again.

By default, Inline station diagnostics includes the emergency object that is produced by the
bus coupler during any error. The emergency object contains the PF bit. The PF bit needs
to be evaluated by the application to determine the required action for the local station out-
puts.

107064_en_05
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I}

3.2 Determining the maximum number of I/O terminals
that can be connected

The bus coupler provides 32 IN and 32 OUT process data transmit and receive objects
(PDOs). Independent of this, the bus coupler is capable to internally process the following
number of subindexes for the specific point or channel types.

— Digital input points 510
— Digital output points 510
— Analog input points 254
— Analog output points 254
— PCP terminals 16
—  Serial terminals 8

— Function terminals 63

There are certain considerations that must be observed when determining the number of /0

devices that can be connected to the bus coupler. These considerations are described in

the following paragraphs.

1 The bus coupler cannot provide more than 0.8 A of communications power (U, gener-
ated from Upg).

If U_requires a current higher than 0.8 A, the IB IL 24 PWR IN/R terminal can be used to
reinject the U_supply voltage.

2 The maximum number of I/O devices connected to the bus coupler must not exceed 63.

3 Analog terminals cannot draw more than 0.5 A from the analog supply (Uana)- Note that
analog terminals also require current from the 0.8 A communications power (U, ).

The Inline communications power (U, ) provides a current of 0.8 A ant the analog supply
(Uana) a current of 0.5 A. For further information on the current consumption of the 1/0 ter-
minals connected to the bus coupler, please refer to the terminal-specific data sheet. The
total current consumption of all terminals must not exceed the ratings stated above.

20
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o

3.3 Configuring an Inline station

3.3.1 Bus coupler

Configuration of the bus coupler allows it to read in specific information about the I/0 termi-
nals connected on the local bus. Specific local bus information includes:
—  Number of I/O terminals on the local bus
— Position of I/O terminals in the local bus
— Number of points or channels (subindexes) on each terminal
- 1/Oterminal types:
— Digital input
— Digital output
— Analog Input
— Analog output
— PCP-capable (AS-i, RS-232, RS-485, other)
— Serial (RS-232 or RS-485)
—  Function terminal (incremental encoder, absolute encoder, high-speed counter,
etc.)

If a terminal cannot be identified as a digital, analog, or PCP terminal, it is assigned to the
function terminals.

3.3.1.1 Configuration methods

An Inline station can only be configured automatically by the bus coupler (auto configura-
tion).

After setting up or modifying an Inline CANopen® station, update the I/O configuration in the
bus coupler memory.

Configure the bus coupler using one of the following auto configuration methods:

— Auto configuration by setting the DIP switches (no software required)

— Auto configuration by sending a service data object (SDO) message

107064_en_05
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Auto configuration by setting the DIP switches

When you use DIP switches 1 to 7 to set the device address 0, auto configuration is active.
Auto configuration allows for the configuration of the bus coupler without any software sup-
port.

It features the following default settings:

Table 3-1 Default settings for auto configuration
PDO (process data object) Contents
RPDO 1 Receive PDO 1 Digital outputs 1 ... 64
TPDO 1 Transmit PDO 1 Digital inputs 1 ... 64
RPDO 2 Receive PDO 2 Analog outputs 1 - 4
TPDO 2 Transmit PDO 2 Analoginputs 1 ... 4
RPDO 3 Receive PDO 3 Analog outputs 5 ... 8
TPDO 3 Transmit PDO 3 Analog inputs 5 ... 8
RPDO 4 Receive PDO 4 Analog outputs 9 ... 12
TPDO 4 Transmit PDO 4 Analog inputs 9 ... 12
RPDO Receive process data object Receive PDO
TPDO Transmit process data object Transmit PDO

All other /0O modules will not be mapped during configuration. This also includes function
modules. Manually map all unmapped I/O modules to PDO 5 to PDO 32.

In CAN objects 3202hex (IN data COP index) and 3205hex (OUT data COP index), you
can read out which index a module is mapped to.

For auto configuration of an installed station, proceed as follows:
* Disconnect power to the bus coupler.

e Set DIP switches 1 to 7 on the bus coupler, which are used to set the device address,
to 0.

*  Switch the supply voltages of the bus coupler (Ugk, Uy, and Ug) and of the connected
1/O terminals on. If the RUN LED on the bus coupler is permanently on (green), the I/O
configuration is stored in the station flash memory.

* Disconnect power to the bus coupler.

To switch to normal mode, proceed as follows:

¢ Setthe desired switch setting for the device address, transmission speed, and termina-
tion resistor.

e Switch the supply voltages on.

The DIP switches are described in the data sheet.

22 PHOENIX CONTACT
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Auto configuration by sending a service data object (SDO)

This auto configuration method is carried out by sending an SDO to the Reconfigure 1/0 ob-
ject, index 3000}y If the Reconfigure I/O object, index 3000}y, is set to “1”, the bus cou-
pler requests the local bus and resets all the temporary variables of the active configuration.
This configuration can be transferred to the non-volatile flash memory using a save com-
mand to the Store parameters object, index 1010y,,,. This configuration will remain valid
until the next Reconfigure I/O command is sent or the bus coupler is reconfigured in another
way.

SDO messages can be sent using software.

107064_en_05
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3.3.2 Analog input terminals (Al)

3.3.21 General configuration

To change the settings of an analog input channel, the corresponding process data output
word must be accessed through the AIP range object, index 2400y,.. This object index not
only changes the range, it also allows for configuration of any of the configurable parame-
ters of an analog terminal.

Example configuration

This example explains reconfiguration of the first Al 2 terminal (channel 2) to the 10 V range
as well as switching to the “IB ST” format (12 bits).
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@ 0/0/(0/0)(0/0)0/0)00/0;
Oo|oo|oo|oD|oojoo
0/0/[0]0)(010)(0/6)06/C]6;
7
Figure 3-1 I/O station with analog input terminals and thermocouple terminals

o

The shown Al 2, UTH and RTD terminal are all 2-channel devices consisting of 16 bits for
each channel. Channels for these terminals will occupy subindexes in the Read analog
input ... object (index 64006y, 64011ex)-

Each channel has a corresponding output word. It is available in the AIP range object, in-
dex 2400y, In addition, the relevant channel can be configured.

1 Determine which subindex channel 2 of the first Al 2 terminal (second I/O module) re-

sides in.
In the example, the second channel of the first Al 2 terminal will occupy subindex 4 of
the Read analog input 16 bits object (64014ey)-
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The UTH terminal occupies subindexes 1 and 2.

Channel 1 of the first Al 2 terminal occupies subindex 3.

If there are any difficulties locating the specific index for an object or subindex for the
output word, an SDO can be sent to the following object with the following indexes:

Module number:

o

The position on the local bus is determined by counting the terminals from left to right
starting with the bus coupler. It has module number 0.

(a) OUT data COP index object, index 3205,y

The sent SDO is read to the subindex which is identified by the module number. This
index will provide the number of the object index that the module's output data is
mapped to.

(b) OUT data COP first subindex object, index 3206,y
The sent SDO is read to the subindex which is identified by the module number. This

index will provide the number of the first subindex that the module's output data is
mapped to.

(c) OUT data COP last subindex object, index 3207,
The sent SDO is read to the subindex which is identified by the module number. This

index will provide the number of the last subindex that a module's output data is
mapped to.

If there are any difficulties locating the specific index or subindex for a specific input chan-
nel, an SDO can be sent to the following object with the following indexes:

(a) IN data COP index object, index 3202,

The sent SDO is read to the subindex which is identified by the module number. This
index will provide the number of the object index that the module's data is mapped
to.

(b) IN data COP first subindex object, index 3203,

The sent SDO is read to the subindex which is identified by the module number. This
index will provide the number of the first subindex that a module's input data is
mapped to.

(c) IN data COP last subindex object, index 3204,o,

The sent SDO is read to the subindex which is identified by the module number. This
index will provide the number of the last subindex that a module's input data is
mapped to.
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Refer to the terminal-specific data sheet to determine the value that need to be sent to
the AIP object, index 2400y,y.
The Al terminal has the following default settings:
Range (Bits 3...0) ov..10V Bit code 0000
Format (Bits 5 ... 4) Inline, 15 bits Bit code 00
Filter (Bits 9 ... 8) 16-sample mean value Bit code 00
Set the following:
Range (Bits 3 ... 0) Bipolar 10 V range Bit code 0001
Format (Bits 5 ... 4) IB ST format Bit code 01
(Bits 7 ... 6) Reserved Bit code 00
Filter (Bits 9 ... 8) Default = 16-sample mean value Bit code 00
(Bits 14 ...10)  Reserved Bit code 00000
(Bit 15) Data for reconfiguration Bit code 1
The value to be sent is 8011},,y.
Send value 8011}, to the AIP range object, index 2400y,¢, subindex 4 using a service

data object (SDO) message. The message can also be sent using a configuration soft-
ware. Once the new value range has been configured, the settings are stored in the

non-volatile flash memory of the bus coupler.

I}

For additional information on the AIP range object, index 2400hex, please refer to “Appen-

dix: CANopen® obiects andindexes» on page 51,
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3.3.3 Thermocouple and RTD terminals

3.3.3.1 General configuration

This section describes how to change the default settings for a 2-channel Inline thermocou-
ple terminal. Changing the default settings for the 2-channel RTD terminal is accomplished
in the same manner.

o There is no “Thermocouple” or “RTD” object. The default settings are changed using the
1 AIP object, index 2400y,e. For more information refer to “Appendix: CANopen® objects and
indexes» o page 51 and the information in this section.
Default settings for the thermocouple are:
- Sensor type: K
- Resolution: 0.1°C (1 microvolt)
- Output format: 15 bits + sign bit with extended diagnostics
- Cold junction: Internal
Refer to the terminal-specific data sheet for information to appropriate attribute settings for
the AIP object, index 2400y,¢4. It can be used to change the default settings.
° Keep in mind that thermocouple or RTD subindexes will appear as analog subindexes.
1 There are two subindexes for every thermocouple or RTD terminal.
Make sure to know which subindexes are analog inputs and which subindexes are thermo-
couple terminals or RTD terminals (not shown in Figure 3-1 on page 24).
The values are mapped to the Read analog input 16 bits object, index 6401 },¢y.
The subindexes are assigned as follows:
Table 3-2 Read analog input 16 bits object, index 6401,oy
Subindex Terminal in Figure 3-1 on page 24
Number of the Inline I/0O termi- | Type
nal
1,2 1 2UTH
3,4 2 Al2
5,6 3 Al2
7,8 4 2UTH
9,10 5 Al2
11,12 6 Al2
° To change the standard settings, send a service data object (SDO) message to a specific
1 subindex.
Once the new thermocouple terminal or RTD terminal settings are made, the new configu-
ration is stored in flash memory of the bus coupler.
° For a description of the AIP range object, index 2400hex, please refer to “Appendix:
1 CANopen® oblects and indexes» 5 nage 51
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3.3.4 Function terminals

3.3.41 General configuration

Function terminals include incremental encoders, absolute encoders, high-speed counters,
etc. Function terminals can be configured using the service data object (SDO) data channel
by default. The terminals are parameterized using output words which are assigned to the
function terminals. Refer to the terminal-specific data sheet or user manual to determine the
codes that need to be written to the relevant output word.

The input and output data of the function terminals can be mapped to any process data ob-
ject (PDO). By default, this data is not mapped.

Parameterization of a function terminal cannot be stored in the flash memory of the bus
coupler. A corresponding subroutine must therefore be implemented in the application.

3.3.5 Analog output terminals (AO)

3.3.5.1 General configuration

Some analog output terminals support parameters that can be edited. This includes the
IB IL AO 2/U/BP-PAC terminal, for example. Each command that is sent to the analog out-
put terminals for parameterization reasons must be verified. To do so, the AOP response
data object, index 2410},¢4, Needs to be accessed.

The IB IL AO 2/U/BP-PAC terminal requires a sequence of commands to be sent to the rel-
evant subindex containing the output word for the AO 2. These output words reside in the
16-bit Write analog output 16 bits object, index 6411,.y.

After each command in the sequence is sent, it must be checked whether a positive or neg-
ative response to the command is returned in the relevant subindex of the AOP response
data object. Once the sequence is completed and all responses have been verified positive,
the terminal is ready to receive normal analog output data via the 16-bit Write analog output
object.

Only analog output terminals that can be configured and have associated input words,
e.g., IBIL AO 2/U/BP-PAC, will occupy subindexes in the AOP response data object, in-
dex 24104 Each channel of the terminal occupies one subindex in the object. The sub-
indexes are assigned according to the position on the local bus. The terminal located
most closely to the bus coupler is assigned the first subindex.

Analog output terminals that do not require configuration will not occupy subindexes in the
object. For information on parameterization, please refer to the terminal-specific data
sheet.
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3.4 Mapping the modules to the process data objects

(PDOs)
° For a detailed explanation of objects, please refer to “Appendix: CANopen® obiects and in-
1 dexes» on page 51.
3.4.1 Bus coupler

The bus coupler automatically maps the I/O modules to the process data objects (PDOs)
according to the implemented CANopen® specification. This procedure is explained in Sec-
tion “Configuring an Inline station” on page 21. The PDOs can be mapped to a PLC or an-
other device using Visual Object Linker.

If the configuration software uses the EDS file, this file is the basis for the memory mapping
of the master to match the automatic mapping of the bus coupler.

3.4.2 Electronic Data Sheet (EDS) file

The EDS (Electronic Data Sheet) file is the software interface between the bus coupler and
a CANopen® configuration software. The EDS file describes the object dictionary entries
supported by the module and makes them available to the user in a readable format using
the software.

If the I/O modules are to be included in the process data objects, the Reconfigure I/O object,
index 3000y, can be used for newly configured or changed configurations.

If the Reconfigure 1/O object, index 3000}y, is set to “1”, the bus coupler requests the local
bus and resets all the temporary variables of the active configuration. This configuration can
be transferred to the non-volatile flash memory using a save command to the Store param-
eters object, index 1010,¢,. The configuration will remain valid until the next

Reconfigure /0O command is sent or the bus coupler is reconfigured in another way.

3.5 I/0 data transfer

I/O data transfer can be accomplished by setting the bus coupler to the operational state.
This is done by sending “Start Remote Node” command to the bus coupler. Once this is ac-
complished, the bus coupler starts consuming and producing the process data objects
(PDOs) that are configured for operation by the user or the bus coupler itself. Keep in mind
that data will be sent to and received from the bus coupler in the low-byte/high-byte format.
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3.5.1 Communication

The bus coupler communicates via CANopen® using different communication objects. The
following types are available:

— Process data objects (PDO)

— Service data objects (SDO)

— Synchronization objects

— Emergency objects

— Network management objects (not described in this user manual)

The bus coupler can transfer I/O data via the following CANopen® communication objects:
— 32receive PDOs

— 32 transmit PDOs

— 2server SDOs

3.5.1.1 Process data objects (PDO)

The process data object is used to transfer I/O data to and from the bus coupler. The mes-
sage length is limited to 8 bytes of data. Therefore, multiple PDOs have to be used when
transferring more than 8 bytes. PDOs can be synchronous or asynchronous. Synchronous
PDOs are transmitted within a predefined time period after receiving a SYNC message from
a SYNC producer.

The PDOs can be activated in three ways:

- Eventdriven

— Time controlled

- Remote request

By default, the transmit PDOs of the bus coupler are asynchronous and are activated by
changing the inputs.

When a digital input changes, PDO1 is transmitted.

The analog input interrupts are disabled by default. Therefore, the user will either have to
enable the interrupt method or set the event timer to allow the default analog input TPDOs

(2 to 4) to be transmitted. Analog input interrupts or the event timer will trigger any of the 1
to 32 TPDOs that have analog inputs mapped.

3.5.1.2 Service data objects (SDO)

Service data objects are used to configure the CANopen® bus coupler. They can also be
used to transfer more than 8 bytes of data. The bus coupler provides two separate SDO
server objects, allowing multiple masters to simultaneously communicate with the devices
using SDOs.

3.5.1.3 Synchronization objects

The bus coupler provides one synchronization object. This object enables data synchroni-
zation when data is sampled and transmitted from each device on the network. A time inter-
val can be programmed for each device. The device waits for this time interval after receiv-
ing the SYNC object and before sending the PDO.

3.5.14 Emergency objects

The bus coupler supports an emergency object, which allows the device to forward its sta-
tus change immediately when an error occurs or is cleared. This saves bandwidth by not
having to repeatedly send its status over and over as part of the process data.
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3.5.2 Standard objects for digital, analog, and special function
modules

For a detailed explanation of objects, please refer to “Appendix: CANopen® obiects and in-
dexes» on page 51.

e

3.5.2.1 Objects for digital input modules, index 6000,y ... 61FFpoy

Objects 6000y, ... 61FFpx provide access to digital input data and the associated param-
eters. Access is provided in the form of groups of 8, groups of 16, and groups of 32. There
is a separate subindex for each digital input point available on the device.

Object 6000y, for example, provides access to groups of 8 digital inputs. Reading
subindex 0 will tell the user how many groups of 8 are installed on the bus coupler.
Subindex 1 is used to read the states of inputs 1 to 8, subindex 2 is used to read the states
of inputs 9 to 16 and so on. For additional information see Appendix A.

Setting inputs to latch

Each digital input point can be independently parameterized to latch on a desired state. This
is done using the DIP latch enable, index 2000y, and DIP latch state, index 2001, Ob-
jects. Figure 3-2 shows how “actual input” or “latched” data is selected. Enabling the latch
and the desired latch state must be done by sending an SDO.

Inline, digital input

Latch reset Latch state select |

Latch enable T £ |
Input data |

¢ NO latch | Control

o ontroller

Current digital )J__‘\f Current digital OR |—»
NC

input data input value (default)

input table

Network cable

|
Select latched or :
actual input data

Figure 3-2 Latched or actual digital input data

The DIP latch enable object, index 2000y, accesses groups of 8 inputs.

The following applies to each bit in the relevant subindex:
— Ifthe bitis set to logic “1”, the latch function is enabled.
— Ifthe bitis set to logic “0”, the latch function is disabled.

Index 20004,y is set to “0” by default and thus disables the latch function.

If the DIP latch enable object has been enabled by setting it to “1”, the desired latch level
can be selected. This level can be set in the Digital latch State object, index 2001y,¢, of the
specific subindex. If DIP Latch State is set to “0”, the subindex also latches logic “0”. If DIP
Latch State is set to “1” (by default), the input instance also latches logic “1”.
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Resetting latched inputs

Setting bit 1 in the Inline interface control byte object, index 3111},.,, resets the latched in-
puts. However, setting bit 1 will clear all latched inputs. After the latches are reset, bit 1 in
the Inline control byte must be set back to 0 to allow for the next latched condition to occur
when the control byte has been mapped to a PDO.

By default the Inline control byte is not included in a PDO. The control byte can be mapped
to a PDO if required.

Sending an SDO message to the Inline interface control byte object, index 3111}y, pre-
vents that the latch is cleared by the PDOs. Setting the Inline Interface Control Byte to value
“2” will reset all latches and enable the next input latch. It will also reset the object value au-
tomatically to “0”.

The actual value of the “latch” is stored in the bus coupler memory. The latch state is “1”
by default. This means that the default latch value in the bus coupler memory is “0”. If the
latch state is set to “0”, the internal latch value must be re-initialized using one of the fol-
lowing two methods.

Both of these methods will initialize the internal latch value required for the specific latch
state (determined by the latch value) and prepare the latching function. It becomes active
as soon as latching has been enabled.

1 Store the configuration settings. Restart the device.
2 Reset the latches using index 3111}y, control byte bit 1.

Objects for digital output modules, index 6200},¢y ... 63FF oy

Objects 6200,y -.- 63FF}ox provide access to digital output data and the configuration. Ac-
cess is provided in the form of groups of 8, groups of 16, and groups of 32 outputs. There is
a separate subindex for each digital output point available on the device.

Object 6200y, for example, provides access to groups of 8 digital outputs. Reading
subindex O will tell the user how many groups of 8 are installed on the bus coupler. Writing
to subindex 1 will set the output states of outputs 1 to 8. Writing to subindex 2 will set the
output states of outputs 9 to 16. For further information see Appendix A.
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Objects for analog input modules, index 6400,y ... 640104

The objects for analog input modules are used to map digital inputs on the CANopen® bus
coupler. There is a separate subindex for each analog input point available on the device.
Index 6400}y provides 8-bit access and object index 6401, provides 16-bit access.

By default, analog inputs are included in transmit process data objects (TPDO) 2, 3 and 4.
However, they will not be updated by default. Analog inputs can be enabled by:
—  Setting the TPDO event timer to periodically update analog inputs.

— Selecting and configuring a trigger interrupt, then setting the Analog input global inter-
rupt object, index 6423;,.. Keep in mind that an adjustment of the TPDO inhibit time
may require the network traffic to be reduced.

(1)  Setting a trigger interrupt type

Select the trigger interrupt type. To do so, use the Analog input interrupt trigger selection ob-
ject, index 6421,o.
Trigger interrupt types are listed below:

—  Upper limit exceeded (bit 0)
— Input below lower limit (bit 1)
— Input changed by more than delta (bit 2)

(2)  Configuring a trigger interrupt type
Once the interrupt trigger type is selected the type must be configured. The following op-
tions are available to do so:
- Analog input interrupt upper limit integer object, index 6424y,o,
— Analog input interrupt lower limit integer object, index 6425;,o
- Analog input interrupt delta unsigned object, index 6426,

Objects for analog output modules, index 6410,y ... 64111y

The objects for analog output modules are used to map analog outputs on the CANopen®
bus coupler. There is a separate subindex for each analog output point available on the de-
vice. Index 6410}, provides 8-bit access and object index 6411,,,, provides 16-bit access.

Analog output subindexes support standard CANopen® error states and substitute val-
ues. The error states and substitute values can be used to control the analog output
during a network or station fault. Each channel can be parameterized separately to react
in one of the two ways listed below. For information on how to select the fault response
modes, please refer to Section “Behavior in the event of an error” on page 35. For addi-
tional information on the error states and substitute values of the analog outputs see Sec-
tion “Analog output configuration objects” on page 201.

e

1 Hold the last value.

2 Setto the value which is defined by the Analog output error value integer object (object
64441 cx)-
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Inline special function object, index 3300},oy ... 330D},ox

The special function objects allow for controlling and monitoring the below listed terminals
and any other terminal that cannot be mapped to a standard CANopen® object.

— Incremental encoder

— Absolute encoder

— High-speed counter

Objects for PCP modules, index 34000y .. 3411}

The PCP module objects allow for sending data to and receiving data from modules that
have PCP capability. There is a separate subindex for each module connected to the bus
coupler. The CANopen® bus coupler supports a total of 16 PCP modules.

Objects for serial modules, index 3400,y .. 3411}

The objects for serial modules provide special access to serial modules such as the RS-232
and RS-485 modules. There is a separate instance for each serial module connected to the
bus coupler.

34

PHOENIX CONTACT

107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Startup

3.6 Behavior in the event of an error

3.6.1 Objects for controlling the output behavior in the event an
error

Objects 1029,y and 3002}y ... 300A;,o can be used to control the output behavior in the
event of different errors.

Table 3-3 Objects controlling the output behavior in the event of an error
Object Name Description
1029 Errorbehavior | The object controls what mode the module will be putin

during a communication error.

Some communication errors, for example, are “bus off”
conditions:

— PDO reception with less data that expected

—  CAN buffer overflow

— Timeout of a node guard/heartbeat

3003 ... 300A | ...fault..mode | The objects determine the CANopen® state. This de-
pends on the specific error types.

3002 Inline fault The object is used to determine how the bus coupler
mode will control the outputs when specific errors occur.
There are four modes available for controlling the out-
puts. Each mode is defined below (see Section 3.6.2.1
to Section 3.6.2.4).

3.6.2 Configuring the behavior in the event of an error

The behavior in the event of an error is a configurable setting in the Inline fault mode object,
index 3002;,.. This setting will control the behavior of the Inline station in the event that an
error occurs that is stored in the three following objects.

All the error bits of the Inline Stations Status are described in Section 4, “Diagnostics”.

L}

1 Inline Module Change Fault Mode, index 3006,.,.
Represented in bit 3 of the low byte of the Station status object, index 3101,,.
The status of this error is also be represented in byte 3, bit 3 of the emergency telegram.

2 Inactive local bus fault mode object, index 3007;,.,.

Represented in bit 4 of the low byte of the Station status object, index 3101,y.

The status of this error is also be represented in byte 3, bit 4 of the emergency telegram.
3 Inline connection fault mode object, index 3008,

Represented in bit 5 of the low byte of the Station status object, index 3101},¢y.

The status of this error is also be represented in byte 3, bit 5 of the emergency telegram.
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3.6.2.1 Inline fault mode 0: Stop running data cycles on fault
If a local error occurs, the outputs are automatically switched off.

Once the fault has been resolved, one of the following measures must be taken to switch on
the device again:

— Restart the local bus (index 3111}y, subindex 0, bit 2)

— Send the Reset Node command

- Set CANopen® to the operational/pre-operational state

3.6.2.2 Inline fault mode 1: Auto restart (default)
If a local error occurs, the outputs are automatically switched off.

The bus coupler is in the mode defined by the ... fault ... mode (3003},¢y to 3009y,¢) Objects.
Once the fault has been removed the outputs can be controlled.

If the bus coupler is not able to establish local bus communication again, it can be estab-
lished by the user. The following options are available:

— Change the state from Stop to Pre-Operational and from Pre-Operation to Operation-
al.

Or

— Send a Restart Bus command (object 31114y, bit 2).
Or

— Send a Reset Node command.

If local bus communication can still not be established, switch the module off and check
all the module connections.

3.6.2.3 Inline fault mode 2: Go to fault state

The outputs are turned off automatically for up to two seconds when a local error occurs.
After two seconds the station will set the outputs to the preprogrammed CANopen® fault
states (default is OFF).

The station will not recover its lost I/O even after the fault condition has been cleared. Re-
configuration (object 3000yy) or a restart (power up of UBK) must be performed. The bus
coupler continues to transmit predefined substitute values even if the state is returned to op-
erational. The module continues to transmit predefined substitute values (the Fault Cycles
bit is set in the Station status object, index 3101},¢,) until a command is sent to restart the
local bus. Once the local bus is restarted, new I/O data will update the outputs.

36

PHOENIX CONTACT

107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Startup

3.6.2.4 Inline fault mode 3: Continue on fault

The outputs are turned off automatically for up to two seconds when a local error occurs.
After two seconds, the station will perform an update for all remaining active 1/0 modules.

Output data used is defined by Fault mode objects, indexes 3002,y to 300A;,c. Output
data can either be substitute values or process data. The bus coupler continues to runin this
mode until a command is sent to restart the local bus. The station will not recover its lost I/O
even after the fault condition has been cleared. Reconfiguration or a restart (power up of
Ugk) must be performed.

3.6.3 Changing the fault response mode

L}

Fault mode is a setting in the flash memory of the bus coupler. Fault mode cannot be
changed by means of reconfiguration of the I/O station or a restart (power up of Ug).

In contrast to mode 1, fault mode can be changed by sending an SDO to the Fault mode
object, index 3002, (see “Appendix: CANopen® obiects andindexes» o page 51).
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3.6.4 ... fault ... mode objects, indexes 3003,y t0 300A;, oy

Objects 3003;,c to 3009, allow the user to control the state of the bus coupler in the event
of a local bus fault. Fault control is activated when the corresponding bit is set in the Inline
Status. Inline Status is part of the Station status object, index 3101},¢,. If any fault mode
causes the state of the bus coupler to change, the predefined substitute values are output
and the Fault Cycles bit is set in the Station status object, index 3101yo.

o Fault modes can only be activated in the operational state. Activation of the fault mode
1 may or may not cause a state change. By default, object indexes 3003}, t0 300A,¢y (€X-
cept for the Inline peripheral fault mode object, index 3004,,) Will set the module to the
pre-operational state. Peripheral fault mode specifies “no change of state”.
To return to the operational state from a state change, as defined by object indexes 3003y,¢
to 3009y, a “start remote node” command can be sent. If the reason for the fault is no lon-
ger active, the Fault Cycles bit will be cleared in the Inline status byte. Furthermore, process
data will again be transmitted instead of substitute values.
If any module causes the bus coupler to go to the stop state and that fault needs special
measures to be cleared (such as a module that has a latched PF), it may not be possible to
set the bus coupler back to the operational state. In this case, proceed as follows:
¢ Remove the cause of the latched peripheral fault.
* Delete the latched peripheral fault in the pre-operational state. Use the Interface control
byte object (index 3111},,,) for this.
3.6.4.1 Object 3003;,.,: Inline CRC fault mode
This object specifies which state the bus coupler is set to when an Inline CRC error occurs.
The bus coupler must be in the operational state.
0= Pre-operational (default)
1= No state change
2= Stopped
i For detailed information see “Object 3003¢y: Inline CRC fault mode ©N Page 103.
3.6.4.2 Object 3004;,.: Inline peripheral fault mode
This object specifies which state the module is set to when a peripheral Inline fault (PF) oc-
curs. The bus coupler must be in the operational state. An example of a PF is a short cir-
cuited output.
0= Pre-operational (default)
1= No state change
2= Stopped
i For detailed information see “Object 3005pey: inline power fault mode” ON Page 105.
38 PHOENIX CONTACT 107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

Startup

3.6.4.3 Object 3005},¢,: Inline power fault mode

This object specifies which state the bus coupler is set to when an Inline power fault occurs.
The bus coupler must be in the operational state. The fault mode becomes active at a volt-
age of less than approximately 18 V. Power faults may occur with Ugk, Ug, Uy or the pro-
cessor supply.

0= Pre-operational (default)

1= No state change

2= Stopped

° For detailed information see “Object 3005pey: inline power fault mode” ON Page 105.

3.6.4.4 Object 3006},,: Module change fault mode
This object determines whether the bus coupler is set to the operational state in the follow-
ing cases:

— The active local bus configuration differs from the saved configuration
(referred to as “module change” in the following)

— The bus coupler receives the “Start Remote Node” command.

0= Bus couplerin the pre-operational state
1= Allow the operational state

For detailed information see “Object 3006y Iniine module change fault mode” N page 106.

e

3.6.4.5 Object 3007,,.,: Inactive local bus fault mode

This object specifies which state the bus coupler is set to when the local bus is inactive and
not running data cycles. The bus coupler must be in the operational state.

Object 3007}, is used in the following cases:
— A connection of module change fault occurs.
— The bus coupler initializes the local bus.

0= Pre-operational (default)
1= No state change

2= Stopped

For detailed information see “Object 3007 ay: Inactive local bus fault mode . ©N page 107.

e
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3.6.4.6 Object 3008;,¢,: Inline connection fault mode

This object specifies which state the bus coupler is set to when an Inline connection fault
occurs. The bus coupler must be in the operational state.

0= Pre-operational (default)
1= No state change
2= Stopped

For detailed information see “Object 3008},cx: Inline connection fault mode  ©N page 108.

3.6.4.7 Object 3009,,¢,: Inline faulted cycles mode

This object specifies which state the bus coupler is set to when the bus coupler is running
data cycles with substitute values instead of process data. The bus coupler must be in the
operational state.

0= Pre-operational (default)
1= No state change
2= Stopped

For detailed information see “Object 3009hey: Iniine faulted cycles mode” ©N Page 109.

3.6.4.8 Object 300A,,.,: Processor power fault mode

This object defines whether the bus coupler communicates with the modules on the local
bus or not if the Ugk supply falls below 11 V.

The communications power (U ), for example, is generated from the Ugyk supply. Therefore,
Ugk is required for the entire communications supply on the local bus.

0= Keep running cycles (outputs remain in current state)

1= Resetlocal bus (default): This sets all the modules to their default output state. For
the default values, please refer to the terminal-specific data sheets.

e

For detailed information see “Object 300Aney: processor power fault mode” ON Page 110.
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4 Diagnostics

4.1 Diagnostics and status indicators

The bus coupler and the Inlinel/O terminals are provided with diagnostics and status indica-
tors which are used for quick local error diagnostics.

° A detailed description of the diagnostics and status indicators can be found in the data
1 sheet for the bus coupler and in the terminal-specific data sheets.
4.2 Alarm message and diagnostic objects
o For a detailed explanation of objects, please refer to “Appendix: CANopen® obiects and in-
1 dexes» on page 51.
Diagnostic information is provided via alarm messages and different diagnostic objects. An
alarm message (emergency message) is generated automatically. An SDO, however, must
be sent by the user to the object indexes described in this section.
421 Alarm message
The CANopen® bus coupler generates an emergency message in the event of an error.
This alarm message contains the Inline status and the number of the faulty module along
with other useful information.
The alarm message consists of the 8 bytes.
Emergency object telegram structure:
Byte number 0 1 2 3 4 5 6 7
Meaning Alarm error code Errorregis- | Station sta- | Station sta- | Inlinefaulted | Not rele- | Not rele-
ter object, tus object, tus object, module vant vant
index index index object, index
1001164 3101y, low 3101 ey, 3102p6¢
byte high byte

The alarm message is additionally explained in the following sections:
- “Emergency error codes” on page 53

“Emergency object data” on page 53

“Appendix: CANopen® obiects and indexes» o nage 51
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422 Diagnostic information

In addition to the alarm messages diagnostic information is provided via different service
data objects (SDOs). They allow for status analysis of the Inline station. The corresponding
SDOs are listed in following table.

Table 4-1 Objects
Index | Name Function
(hex)
1001 Error register This object index can be used to receive the manufacturer-specific bit 7 using an SDO.

This bitindicates an error in the Inline station. You can use this bit or an alarm message to
retrieve further diagnostic information.

1002 Manufacturer status | Manufacturer-specific status of the Inline station and the number of the faulty Inline mod-
register ule. This object index is further defined in Appendix A.
1003 Pre-defined error Up to the last ten errors (subindexes).
field Subindex 0: total number of available errors in the stack.
This object index is further defined in Appendix A.
3101 Station status Current status of the Inline station.
3102 Inline faulted module | Number of the currently faulty Inline module.
310C | Inline latched fault Latches and indicates the last Inline station status (low byte).
The same bit meaning as with Station status object, index 31014, except that the bits are
latched. This object index is further defined in Appendix A.
310D | Inline latched faulted | Latches and indicates the number of the last faulty Inline module.
module The same bit meaning as with Station status object, index 3101, except that the bits are
latched. This object index is further defined in “Appendix: CANopen® obiects andindexes» o,
page 51.
° In the operational state, a local error in the Inline station always generates an alarm mes-
1 sage. By default, due to the settings of the error bits (explained in this section), predefined
substitute values (zero by default) are sent to the local outputs. It is possible that error in-
formation may be overwritten due to intermittent error conditions. In this case, it is recom-
mended to access the Pre-defined error field object, index 1003;,.4. Each subindex in the
object, index 1003}y, represents a stored fault sequence.
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Low byte, bit 0:
CRC error

Low Byte, bit 1:

Peripheral fault

Low byte, bit 2:
Power fault

Low byte, bit 3:
Module change fault

Low byte, bit 4:
Inactive local bus fault

4.2.3 Station status object, index 3101 ¢

By default, the Inline status data is available as two bytes of diagnostic data in the emer-
gency object message. These two bytes contain the Inline error code (byte 3) and a bit that
indicates whether or not a device address has changed (byte 4).

Bit meanings for the Station status object, index 3101,y

The CRC Error bit will be set when a data transmission error occurs due to unwanted inter-
ference on the Inline local bus. The Inline error max retry object, index 3103}y, Will allow
the module to retransmit the data cycle up to the number of times that is set in the Retry max
parameter. If there is no CRC transmission of data even after Retry max has expired, the
CRC error bit is set. By default in CANopen®, the bus coupler is set to the pre-operational
state in the event of a CRC error. The Inline CRC fault mode object, index 3003},¢y, is used
to control this default setting.

The Peripheral fault bit will be set if an output is short circuited or if the supply to a power or
segment terminal with diagnostics fails. By defaultin CANopen®, there is no change of state
in the event of a peripheral fault. The Inline peripheral fault mode object, index 3004,¢y, iS
used to control this default setting.

The Power fault bit will be set when any of the power supplies (U, Ug, Uy) is in an overvolt-
age or undervoltage condition. By default in CANopen®, the bus coupler is set to the pre-
operational state in the event of a supply error. The Inline power fault mode object, index
3005y, is used to control this default setting.

The Module change fault bit will be set when the active configuration on the Inline local bus
does not match the configuration that was stored in the flash memory during the last config-
uration cycle. By defaultin CANopen®, the bus coupler is set to the pre-operational state or
remains in this state in the event of a module change error. The Module change fault mode
object, index 3006}y, is used to control this default setting.

The Inactive local bus fault bit will be set when no data cycles are run on the local bus. When
this condition occurs the bus coupler is in the turned off state. Possible causes include:

— The bus coupler is not able to communicate with the first I/O module connected to it.
Possible errors include a bus coupler error or an error of the first /O module.

— The bus coupler will try to auto-recover the local bus. An error occurred and the bus
coupler is in the waiting state until the error has been removed and the local bus can be
restarted again.

The default CANopen® action in the event of an inactive local bus is controlled by the Inac-
tive local bus fault mode object, index 3007}, By default, the bus coupler is set to the pre-
operational state.
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Low byte, bit 5:
Inline connection fault

Low byte, bit 6:
Inline faulted cycles mode

Low byte, bit 7:
Reserved

High byte, bit 0:
Node address change

The Inline connection fault bit will be set when the bus coupler is no longer able to commu-
nicate with the connected modules and to determine the faulty position. This connection
fault occurs due to a broken data path on the local bus.

Two objects indicate the position of the modules between which the fault occurred. Read
the Inline first faulted module object, index 310A;¢y, and the Inline last faulted module ob-
ject, index 310B,¢y, to locate the fault. The CANopen® state action generated by bit 5 is de-
termined by the Inline connection fault mode object, index 3008;,.4. By default, the bus cou-
pler is set to the pre-operational state.

The Inline faulted cycles mode bit informs the application that the local outputs were set to
the preprogrammed CANopen® error state and will no longer communicate with the control-
ler.

Faulty data cycles are run in the following cases:

— Anlnline station status error causes a change of state of the CANopen® interface.

Or
- The Inline fault mode object, index 3002, is set to mode 2, and an error occurs.

Bit 7 is reserved for future use.

This bit is set to “1” when the user changes the address of the bus coupler. This bit can be
deleted by means of the following:

—  Write the “SAVE” ASCII string to the Store parameters object, index 1010p,¢y.

Or
— Perform these steps:
— Set all DIP address switches to “0”.
— Restart bus coupler.
— Set the DIP address switches to the desired address.
— Restart bus coupler.
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4.2.4 Inline faulted module object, index 3102,y

This object contains the number of the module that has faulted. The numbering of the mod-
ule starts at the bus coupler with 0 and ends with 63. This is the maximum number of devices
that can be connected to an Inline station.

All Inline local errors will be sent over the CANopen® network in the form of an alarm mes-
sage.

By default, these faults are considered major faults (except for a peripheral fault) and the
red RUN LED on the bus coupler is affected, see Figure 4-1.

4.2.5 Examples of requesting diagnostic information

The following describes examples of requesting diagnostic information. A peripheral fault
(/O error) (example A) and a bus error (example B) will be described. For each example,
explanations will be given using the emergency object and the service data object (SDO).
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Figure 4-1 Example station
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4.2.5.1 Example A: Peripheral fault, short circuit at module no. 3
(IBIL 24 DO 4-PAC)

Diagnostic information pertaining to a short circuit on module number 3 can be retrieved in
the following to ways.

A. Receiving the fault code and location of errors using the emergency object

The user can evaluate byte 3 and byte 5 of the emergency object to request the fault codes
and the location of errors on the Inline station.

1 Read byte 3, Inline station status. This value represents the fault code. In this example
the output short circuit will cause the Peripheral fault bit (bit 1) to be set and value “2” to
be read in byte 3 of the emergency object.

2 Read byte 5, Inline faulted module number This byte value represents the location of
the faulted module on the station. In this example, byte 5 reads value 3. This indicates
that an error occurred on module number 3. Keep in mind that numbering on a
CANopen® Inline station starts with 0 (bus coupler) and continues right to number 63.

B. Receiving the fault code and location of errors using SDOs

Errors can also be evaluated by sending a service data object (SDO) message to the Station

status object, index 3101y, and to the Inline faulted module object, index 3102;,. This

same information is also available from the Manufacturer status register object, index

1002} ey

1 Read the Station status object, index 3101,,o,. This value represents the fault code. In
this example the output short circuit will cause the Peripheral fault bit (bit 1) to be set.
Bit 1 represents a value of 2 and is read in subindex O.

2 Readthe Inline faulted module object, index 3102;,.4. This value represents the periph-
eral fault location. In this example, the value is 3. Keep in mind that numbering on a
CANopen® Inline station starts with 0 (bus coupler) and continues right to number 63.

4.2.5.2 Example B: Bus error, communications break between modules 2 and 3

Diagnostic information pertaining to a communications break between the modules can be
retrieved in the following two ways.

A. Receiving the fault code and location of errors using the emergency object

The user can evaluate byte 3 and byte 5 of the emergency object to request the fault code
and the location of errors on the Inline station.

1 Read byte 3, Inline station status. This value represents the fault code. In this example
the break between modules 2 and 3 will cause either the Module change fault bit (bit 3)
or the Inline connection fault bit (bit 5) to be set. Depending on the nature of the break,
a value of 8 (Module change fault) or 32 (Inline connection fault) is read in byte 3 of the
emergency object.

° If the fault is a Module change fault, the complete communications path (DI and DO) is
1 broken between modules 2 and 3. If the fault is an Inline connection fault, only one com-
munication path (DI or DO) is broken.

2 Read byte 5, Inline faulted module number This value represents the location of the
break between modules 2 and 3. There are two possible fault conditions in this exam-
ple: module change fault or Inline connection fault.
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Module change fault

In the event of a module change fault, byte 5 contains value 3. The bus coupler may con-
sider this fault a missing module number 3.

Inline connection fault

In the event of a connection fault, byte 5 contains value 3. The bus coupler may consider
this fault a connection fault between modules 2 and 3. In this example, the value of the Inline
faulted module byte is 0 (representing the bus coupler). The actual location of the fault must
be obtained by sending an SDO message to the Inline first faulted module object, index
310Anex- This will result in receiving the module number for the first end of the faulty con-
nection. The location would be a value of either 2 or 3 depending on which communications
line is broken.

Send an SDO message to the Inline last faulted module object, index 310B,y, to receive a
value indicating the location of the other end of the faulty connection. The location would be
a value of either 3 or 2 depending on which communications line is broken. Keep in mind
that numberingon a CANopen® Inline station starts with 0 (bus coupler) and continues right
to number 63.

B. Receiving the fault code and location of errors using SDOs

Errors can also be evaluated by sending a service data object (SDO) message to the Station

status object, index 3101y, and to the Inline faulted module object, index 3102;,. This

same information is also available from the Manufacturer status register object, index

1002} ey

1 Read the Station status object, index 3101,,,. This value represents the fault code. In
this example the break between modules 2 and 3 will cause either the Module change
fault bit (bit 3) or the Inline connection fault bit (bit 5) to be set. Depending on the nature
of the break, a value of 8 (Module change fault) or 32 (Inline connection fault) is read in
subindex 0.

2 ReadtheInline faulted module object, index 3102;,¢. This value represents the location
of the break between modules 2 and 3. There are two possible fault conditions in this
example: module change fault or Inline connection fault.

Module change fault

In the event of a module change fault, value 3 is shown. The bus coupler may consider this
fault a missing module number 3.

Inline connection fault

In the event of an Inline connection fault, the location of the fault is between modules 2 and
3. In this case, the Inline faulted module object, index 3102, indicates the number of the
module that is located directly before the location of the fault. The actual location of the fault
must be obtained by sending an SDO message to the Inline first faulted module object,
index 310Apey- This will result in receiving the module number for the first end of the faulty
connection. The location would be a value of either 2 or 3 depending on which communica-
tions line is broken.

Send an SDO message to the Inline last faulted module object, index 310By,¢y, to receive a
value indicating the location of the other end of the faulty connection. The location would be
a value of either 3 or 2 depending on which communications line is broken. Keep in mind
that numberingon a CANopen® Inline station starts with 0 (bus coupler) and continues right
to number 63.
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4.2.6 Fault modes

By default, all the fault bits of the Inline station status byte (byte 0, bit 0, bits 2 to 6) except
for bit 1 are considered major faults. By default, the fault bus coupler are set to the pre-op-
erational state. This will stop all PDO activity and an emergency message will be sent to the
master. The default values can be changed by using an EDS file or sending an SDO to the
corresponding ... fault ... mode object, indexes 3003;,¢y ... 3009¢y.

To do so, the bus coupler must be in the operational state.

Possible fault settings are:
0= Pre-operational (default)
1= No state change
2= Stopped
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42,7 Latched diagnostic data

The bus coupler will latch the last occurring Inline status fault, the module number and errors
at the connection points. In this way, every intermittent fault that occurs too quickly to be up-
dated by the CANopen® master will be detected. Writing value 0 to the Inline latched fault
object, index 310C},¢y, subindex 0, deletes the latched values. The following latched diag-
nostic data is available through the EDS file or by sending an SDO to the corresponding
Inline interface object, indexes 310C;,¢ to 310F¢y.
— Inline latched fault, index 310C;,o
This object contains the last reported fault of an Inline station. The individual bits indi-
cate the same faults as described in the Inline station status byte, see “Station status
object, index 3101,,” on page 43.
- Inline latched faulted module, index 310D,y
This object contains the position of the first faulty module that was reported to the Inline
station during the last fault.
- Inline latched first faulted module, index 310E;,¢
This object contains the latched number of the first module before the fault location that
was latched during the last connection fault.
— Inline latched last faulted module, index 310F,¢
This object contains the number of the last module after the fault location that was
latched during the last connection fault.

4.2.8 Inline interface control byte

The Inline interface control byte is used to acknowledge latched peripheral faults (bit 0), to
clear latched input states (bit 1), or to restart the local bus (bit 2).

° For information on how to latch digital input states, please refer to Section “I/O data trans-
1 fer” on page 29.
By default the Inline interface control byte is not included in a PDO. It can be added to the
receive PDO by mapping the Inline control byte object, index 31114y, subindex 0. This byte
can also be accessed via a service data object. To do so, send an upload or download to
the Inline control byte object, index 3111,,,, subindex 0. If accessed using an SDO, this bit
will be deleted automatically.
— Bit 0= 1: Delete all latched peripheral faults.
— Bit1=1: Delete all input states.
— Bit2=1: Start the local bus.
° Latched peripheral faults can only be generated by certain Inline modules. This includes
1 the IB IL 24 EDI 2-DESINA-PAC module.
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4.2.9 Error states

In the case of digital and analog outputs, the bus coupler supports standard CANopen®
error modes and substitute values. The error modes and substitute values can be set and
read by means of service data objects (SDOs). Error modes will only occur during a network
error They will not occur in the event of alocal Inline error unless the Inline fault mode object,
index 3002y, is set to a 2. The default setting for the substitute value is 0.

Digital output support

— Hold last state
—  Turn off during a faulted condition (default)
—  Turn on during a faulted condition

Analog output support

- Hold last value
- Setto the value which is defined by object 6444, (analog output error value)

“Appendix: CANopen® obiects andindexes» 5n nage 51 will detail the indexes and objects of
the digital outputs and analog error modes and substitute values.

4.2.10 Error codes of analog inputs, thermocouples and RTD
modules

Analog inputs, thermocouples and RTD modules are able to report diagnostic codes. These
codes must be read from the PDO data or through an SDO message sent to the 16-bit Read
analog input object, index 6401,,,, see Appendix A. A list of these codes in the “IL” Inline
format can be found in Table 4-2.

Error codes are dependent on the type of module and the configuration of the module for-
mat. By default, error codes are received in the “IL” Inline format and can be listed as
shown in Table 4-2. In the event of format changes, the error code can be determined us-
ing the terminal-specific data sheet.
Table 4-2 Error messages of analog input modules
Code (hex) Error

8001 Underrange

8002 Open circuit

8004 Measured value invalid

8008 Cold junction faulty

8020 I/O supply voltage faulty

8010 Configuration invalid

8040 Module faulty

8080 Overrange
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A Appendix: CANopen® objects and indexes

A1l General overview

The bus coupler provides the interface between CANopen® and the I/0 modules of the
Inline product group.

Inline configuration object, index 3000}y, can be used to read the Inline local bus again.

Inline configuration objects, indexes 30014, ... 300F¢y, can be used to configure the bus
coupler for specific Inline error modes.

Inline Interface objects, indexes 3100y ... 31111¢y, €can be used to configure and monitor
the Inline side of the bus coupler. These objects provide the following information, for exam-
ple:

— Number of connected Inline devices

—  Number of bits and bytes

—  Status of the Inline interface

The Inline module objects (indexes 32004,y ... 3207},¢4) can be used to access the ID codes
of the connected I/0O modules, for example. These objects also provide information on the
CANopen® index and subindex to which an Inline module is mapped to.

The Inline function module objects (indexes 3300y, ... 330F¢x) allows for access and con-
trol of modules that are currently not mapped to a CANopen™-approved object. These ob-
jects transparently transmit data to and from the Inline modules. It is therefore essential that
the user understands how to format the Inline data for these modules.
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A2 Supported codes

A 21 SDO abort codes

Abort code | Description

(hex)

0503 0000 | Toggle bit not alternated

0504 0000 | SDO protocol timed out

0504 0001 Client/server command specifier not valid or unknown

0504 0002 Invalid block size (block mode only)

0504 0003 Invalid sequence number (block mode only)

0504 0004 | CRC error (block mode only)

0504 0005 | Out of memory

0601 0000 Unsupported access to an object

0601 0001 Attempt to read a write only object

0601 0002 | Attempt to write a read only object

0602 0000 | Object does not exist in the object dictionary

0604 0041 Object cannot be mapped to the PDO

0604 0042 | The number and length of the objects to be mapped would exceed PDO
length

0604 0043 | General parameter incompatibility reason

0604 0047 | General internal incompatibility in the device

0606 0000 | Access failed due to an hardware error

0607 0010 Data type does not match, length of service parameter does not match

0607 0012 Data type does not match, length of service parameter too high

0607 0013 Data type does not match, length of service parameter too low

0609 0011 Subindex does not exist

Aborts codes that are not listed are reserved for future use.
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Emergency object data

A2.2 Emergency error codes

Error code (hex) | Description

00xx Error reset or no error

10xx Generic error

3120 Input voltage to low

3220 Internal voltage to low

3320 Output voltage to low

81xx Communication

8110 CAN overrun (Objects lost)

8120 CAN in error passive mode

8130 Life guard error or heartbeat error

8140 Recovered from bus off

8150 Transmit COB-ID

82xx Protocol error

8210 PDO not processed due to length error

8220 PDO length exceeded

FFxx Device-specific:
—  FFOOpey Configuration status (object 3101¢y)
—  FFO1pey Inline status fault (object 3101;,¢y)

A3 Emergency object data

The emergency telegram consists of 8 bytes with the data represented in the emergency

object.
Byte number Contents
Byte 0 Emergency error code
Byte 1 Emergency error code
Byte 2 Error register (object 1001,¢y)
Byte 3 Station status (object 3101},¢) least significant byte
Byte 4 Station status (object 3101},¢,) most significant byte
Byte 5 Inline faulted module (object 3102},.,)
Byte 6 Reserved
Byte 7 Reserved
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A4

Predefined connection set

Bit number: COB identifier

Function code

Device ID

10,9,8,7

6,54,32,1,0

Identifier allocation scheme for the predefined connection set

A4A1 Broadcast objects
Object Function Resulting COB ID Communication
code parameter for
bin dec hex index

NMT 0000 0 0 -

SYNC 0001 128 80 1005464

TIME STAMP | 0010 256 100 10126y, 101316

A4.2 Peer-to-peer objects
Object Function Resulting COB ID Communication
code parameter for
bin dec hex index

EMERGENCY 0001 129 ... 255 81...FF 101416y, 101556y
PDO1 (tx) 0011 385 ... 511 181 ... 1FF 18006

PDO1 (rx) 0100 513 ...639 201 ... 27F 1400pey

PDO2 (tx) 0101 641 ... 767 281 ... 2FF 18016

PDO2 (rx) 0110 769 ... 895 301 ... 37F 140164

PDOS (tx) 0111 897 ...1023 381 ... 3FF 180264

PDO3 (rx) 1000 1025 ... 1151 401 ... 47F 14020«

PDO4 (tx) 1001 1153 ...1279 481 ... 4FF 1803} ex

PDO4 (rx) 1010 1281 ... 1407 501 ... 57F 1403}6x

SDO (tx) 1011 1409 ... 1535 581 ... 5FF 12001

SDO (rx) 1100 1537 ... 1663 601 ... 67F 12005y

NMT error control | 1110 1793 ... 1919 701 ... 77F 1016ey, 10171y

1. Transmit and receive PDOs from the CAN slave's point of view.

2. The predefined connection set always applies to the standard CAN frame with an 11-
bit identifier, event if extended CAN frames are present in the network.

Assigning COB IDs

Pay particular attention when assigning COB IDs to SDOs and PDOs. If you select a COB
ID for a PDO that is already assigned to an SDO by the predefined connection set, the bus
coupler will accept the COB ID. However, the module may not function as desired. Accep-

tance of the COB ID provides greater flexibility for the advanced user.
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Data types in the object dictionary

A5 Data types in the object dictionary
Index Object Name
0001 Deftype Boolean
0002 Deftype Integer 8
0003 Deftype Integer 16
0004 Deftype Integer 32
0005 Deftype Unsigned 8
0006 Deftype Unsigned 16
0007 Deftype Unsigned 32
0008 Deftype Real 32
0009 Deftype Visible String
000A Deftype Octet String
000B Deftype Unicode String
000C Deftype Time_of_day
000D Deftype Time_difference
000E Reserved
000F Deftype DOMAIN
0010 Deftype Integer 24
0011 Deftype Real 64
0012 Deftype Integer 40
0013 Deftype Integer 48
0014 Deftype Integer 56
0015 Deftype Integer 64
0016 Deftype Unsigned 24
0017 Reserved
0018 Deftype Unsigned 40
0019 Deftype Unsigned 48
001A Deftype Unsigned 56
001B Deftype Unsigned 64
001C ... 001F | Reserved -
0020 Defstruct PDO_Communicaton_Parameter
0021 Defstruct PDO_Mapping
0022 Defstruct SDO_Parameter
0023 Defstruct Identity
0024 ... 003F | Reserved -
0040 ... 005F | Defstruct Manufacturer specific complex data types
0060 ... 007F | Deftype Device profile (0) specific standard data types
0080 ... 009F | Defstruct Device profile (0) specific complex data types
00AO ... 00BF | Deftype Device profile 1 specific standard data types
00CO ... 00DF | Defstruct Device profile 1 specific complex data types
00EOQ ... 00FF | Deftype Device profile 2 specific standard data types
0100 ... 011F | Defstruct Device profile 2 specific complex data types
0120 ... 013F | Deftype Device profile 3 specific standard data types
0140 ... 015F | Defstruct Device profile 3 specific complex data types
0160 ... 017F | Deftype Device profile 4 specific standard data types
0180 ... 019F | Defstruct Device profile 4 specific complex data types
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Index Object Name

01AO0 ... 01BF | Deftype Device profile 5 specific standard data types
01CO0 ... 01DF | Defstruct Device profile 5 specific complex data types
01EOQ ... 0O1FF | Deftype Device profile 6 specific standard data types
0200 ... 021F | Defstruct Device profile 6 specific complex data types
0220 ... 023F | Deftype Device profile 7 specific standard data types
0240 ... 025F | Defstruct Device profile 7 specific complex data types

A5.1 Object dictionary structure

Index (hex) Object

0000 Not used

0001 ... 001F Static data types

0020 ... 003F Complex data types

0040 ... 005F Manufacturer specific complex data types
0060 ... 007F Device profile specific static data types
0080 ... 009F Device profile specific complex data types
00AO ... OFFF Reserved for further use

1000 ... 1FFF Communication profile area

2000 ... 5FFF Manufacturer specific profile area

6000 ... 9FFF Standardized device profile area

A00O ... FFFF Reserved for further use

A6 Object dictionary overview

Objects listed below are described in more detail following this overview.

Each I/0 module compliant with the CANopen® device profile shares entries 6000}, to
67FF e Of the CANopen® object dictionary. These entries are common to all /O modules
and each module only implements those objects relevant to its functions.

A 6.1 Objects specific to the communication profile

Index | Object Name Data type Access M/O
(hex)
Standard objects
1000 | Var Device type Unsigned 32 RO M
1001 Var Error register Unsigned 8 RO M
1002 | Var Manufacturer status register Unsigned 32 RO O
1003 | Var Pre-defined error field Unsigned 32 RO 0]
1005 | Var COB-ID SYNC message Unsigned 32 RW 0]
1008 | Var Manufacturer device name Visible String Const 0]
1009 | Var Manufacturer hardware version Visible String Const o
100A | Var Manufacturer software version Visible String Const o
100C | Var Guard time Unsigned 16 RW o
100D | Var Life time factor Unsigned 8 RW @)
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Index | Object Name Data type Access | M/O
(hex)
1010 | Array Store parameters Unsigned 32 RwW (0]
1011 Array Restore default parameters Unsigned 32 RW 0]
1012 | Var COB-ID time stamp Unsigned 32 RW @)
1014 | Var COB-ID emergency message Unsigned 32 RW 0]
1015 | Var Inhibit time EMCY Unsigned 16 RW @)
1016 | Array Consumer heartbeat time Unsigned 32 RW O
1017 | Var Producer heartbeat time Unsigned 16 RW O
1018 | Record Identity object Identity (231ex) RO M
1020 | Array Verify configuration Unsigned 32 RW O
1027 | Array Module list Unsigned 16 RO 0]
1029 | Array Error behaviour Unsigned 8 RW 0]
Server SDO parameter
1200 [ Record 1SUserver SDO parameter SDO Par. (22y,¢y) RO o)
1201 | Record 2" server SDO parameter SDO Par. (22}44) RW [e]
Client SDO parameter
Not supported
RPDO communication parameter
1400 | Record 1STRPDO communication parameter PDO CommPar (20y,ey) RW M/O
1401 Record 2" RPDO communication parameter PDO CommPar (20y,ey) RW M/O
141F | Record 32"9 RPDO communication parameter PDO CommPar (20y,ey) RwW M/O
RPDO mapping parameter
1600 | Record 1STRPDO mapping parameter PDO Mapping (21pex) RW M/O
1601 Record 2"9 RPDO mapping parameter PDO Mapping (21ex) RwW M/O
161F | Record 32"9 RPDO mapping parameter PDO Mapping (211,ex) RW M/O
TPDO communication parameter
1800 | Record 1STTPDO communication parameter PDO CommPar (20y,ey) RwW M/O
1801 Record 2"9TPDO communication parameter PDO CommPar (20y,ey) RW M/O
181F | Record 32nd TPDO communication parameter PDO CommPar (20yey) RW M/O
TPDO mapping parameter
1A00 | Record 1STTPDO mapping parameter PDO Mapping (211ex) RW M/O
1A01 | Record 2" TPDO mapping parameter PDO Mapping (211ex) RW M/O
1A1F | Record 32" TPDO mapping parameter PDO Mapping (21hex) RW M/O
° Ranges 1600,y t0 161Fox and 1A00¢, to 1A1Fo4 are also used to map multiplexed

1 PDOs, see manufacturer specifications in the following table:
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A 6.2 Manufacturer-specific I/0 objects

Index (hex) | Object Name Data type Access
2000 Array Digital input latch enable (8 bits) Unsigned 8 RW
2001 Array Digital input latch state (8 bits) Unsigned 8 RW
2400 Array Analog input range, remanent Unsigned 16 RwW
2401 Array Analog input range, mapping Unsigned 16 RW
2410 Array Analog output response Unsigned 16 RW
A 6.3 Inline configuration objects
Index (hex) | Object Name Data type Access
3000 Var Reconfigure 1/0 Boolean RW
3002 Var Inline fault mode Unsigned 8 RW
3003 Var Inline CRC fault mode Unsigned 8 RW
3004 Var Inline peripheral fault mode Unsigned 8 RwW
3005 Var Inline power fault mode Unsigned 8 RW
3006 Var Inline module change fault mode Unsigned 8 RwW
3007 Var Inactive local bus fault mode Unsigned 8 RwW
3008 Var Inline connection fault mode Unsigned 8 RwW
3009 Var Inline faulted cycles mode Unsigned 8 RW
300A Var Processor power fault mode Unsigned 8 RwW
300F Var Erase configuration Boolean RwW
A6.4 Inline interface objects
Index (hex) | Object Name Data type Access
3101 Var Station status Unsigned 16 RO
3102 Var Inline faulted module Unsigned 8 RO
3103 Var Inline error max retry Unsigned 8 RW
3104 Var Inline number of modules Unsigned 8 RO
3105 Var Inline count of bits Unsigned 16 RO
3106 Var Inline count of bytes Unsigned 16 RO
3109 Var Inline Loop diagnostic count Unsigned 16 RO
310A Var Inline first faulted module Unsigned 8 RO
310B Var Inline last faulted module Unsigned 8 RO
310C Var Inline fault (latched) Unsigned 8 RO
310D Var Inline faulted module (latched) Unsigned 8 RW
310E Var Inline first faulted module (latched) Unsigned 8 RO
310F Var Inline last faulted module (latched) Unsigned 8 RO
3110 Var Inline power status Unsigned 8 RO
3111 Var Inline interface control byte Unsigned 8 RW
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A 6.5 Inline module objects
Index (hex) | Object Name Data type Access
3200 Array Inline module ID (stored) Unsigned 16 RO
3201 Array Inline module ID (current) Unsigned 16 RO
3202 Array Inline module IN data index Unsigned 16 RO
3203 Array Inline module IN data first subindex Unsigned 8 RO
3204 Array Inline module IN data last subindex Unsigned 8 RO
3205 Array Inline module OUT data index Unsigned 16 RO
3206 Array Inline module OUT data first subindex Unsigned 8 RO
3207 Array Inline module OUT data last subindex Unsigned 8 RO
A 6.6 Inline special function module objects

Index (hex) | Object Name Data type Access
3300 Array Special function data size Unsigned 8 RO
3301 Array Special function status Boolean RO
3302 Array Special function IN data (1 byte) Unsigned 8 RO
3303 Array Special function OUT data (1 byte) Unsigned 8 RWW
3304 Array Special function IN data (2 bytes) Unsigned 16 RO
3305 Array Special function OUT data (2 bytes) Unsigned 16 RWW
3306 Array Special function IN data (3 bytes) Unsigned 24 RO
3307 Array Special function OUT data (3 bytes) Unsigned 24 RWW
3308 Array Special function IN data (4 bytes) Unsigned 32 RO
3309 Array Special function OUT data (4 bytes) Unsigned 32 RWwW
330A Array Special function IN data (6 bytes) Unsigned 48 RO
330B Array Special function OUT data (6 bytes) Unsigned 48 RWW
330C Array Special function IN data (8 bytes) Unsigned 64 RO
330D Array Special function OUT data (8 bytes) Unsigned 64 RWW
330E Array Special function IN data (>8 bytes) Unsigned 8 RO
330F Array Special function OUT data (>8 bytes) Unsigned 8 RWW

A 6.7 Objects for serial communication

Index (hex) | Object Name Type Acces | NV
s

3500 Array Serial module type Unsigned 8 RO \
3501 Array Serial module status Boolean RO

3502 Array Serial status word Unsigned 16 RO

3503 Array Serial control word Unsigned 16 RwWw |V
3504 Array Serial receive data DOMAIN RO \
3505 Array Serial transmit data DOMAIN RWW |V
3506 Array Serial receive data fragment SERIAL_RECEIVE RO \Y
3507 Array Serial transmit data fragment SERIAL_TRANSMIT RWW |V
3508 Array Serial protocol Unsigned 8 RwW NV
3509 Array Serial baud rate Unsigned 8 RW NV
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Index (hex) | Object Name Type Acces | NV
s
350A Array Serial data width Unsigned 8 RwW NV
350D Array Serial error pattern Unsigned 8 RW NV
350E Array Serial first delimiter Unsigned 8 RW NV
350F Array Serial second delimiter Unsigned 8 RwW NV
3510 Array 3964R priority Unsigned 8 RwW NV
3511 Array Serial output type Unsigned 8 RW NV
3512 Array Serial DTR control Unsigned 8 RW NV
3513 Array Serial rotation switch Unsigned 8 RW NV
3514 Array Serial XON pattern Unsigned 8 RW NV
3515 Array Serial XOFF pattern Unsigned 8 RW NV
351C Array Serial module enable Boolean RW NV
A 6.8 Digital input objects
Index (hex) | Object Name Data type Category
6000 Array Read input 8 bits Unsigned 8 C: DI
6005 Var Global interrupt enable digital 8 bits Boolean 0]
6006 Array Interrupt mask any change 8 bits Unsigned 8 (0]
6100 Array Read input 16 bits Unsigned 16 (0]
6106 Array Interrupt mask any change 16 bits Unsigned 16 0]
6120 Array Read input 32 bits Unsigned 32 (0]
6126 Array Interrupt mask any change 32 bits Unsigned 32 0]
A 6.9 Digital output objects
Index (hex) | Object Name Data type Category
6200 Array Write output 8 bits Unsigned 8 C:DO
6206 Array Error mode output 8 bits Unsigned 8 (0]
6207 Array Error value output 8 bits Unsigned 8 (0]
6300 Array Write output 16 bits Unsigned 16 (0]
6306 Array Error mode output 8 bits Unsigned 16 (0]
6307 Array Error value output 8 bits Unsigned 16 (0]
6320 Array Write output 32 bits Unsigned 32 (0]
6326 Array Error mode output 32 bits Unsigned 32 (0]
6327 Array Error state output 32 bits Unsigned 32 (0]
A 6.10 Analog input objects
Index (hex) | Object Name Data type Category
6400 Array Read analog input 8 bits Integer 8 (0]
6401 Array Read analog input 16 bits Integer 16 C: Al
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A 6.11 Analog output objects
Index (hex) | Object Name Data type Category
6410 Array Write analog output 8 bits Integer 8 @)
6411 Array Write analog output 16 bits Integer 16 C:AO

A 6.12 Analog input configuration objects
Index (hex) | Object Name Data type Category
6421 Array Analog input interrupt trigger selection Unsigned 8 o
6423 Var Analog input global interrupt enable Boolean C: Al
6424 Array Analog input interrupt upper limit integer Integer 32 O
6425 Array Analog input interrupt lower limit integer Integer 32 o
6426 Array Analog input interrupt delta unsigned Unsigned 32 (0]

A 6.13 Analog output configuration objects
Index (hex) | Object Name Data type Category
6443 Array Analog output error mode Unsigned 8 @)
6444 Array Analog output error value integer Integer 32 (0]

A 6.14 PCP interface objects

The PCP interface objects are listed in B “Appendix B: PCP implementation”.
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A7 Objects specific to the communication profile

A7A1 Object 1000,.,: Device type

This object contains information about the device type. It describes the type of device and
its function. It is composed of a 16-bit field which describes the device profile and a second
16-bit field which provides additional information about the device functions. The Additional
Information parameter is specific to the device profile.

a. Object description

Index 1000px
Name Device type
Object Var

Data type Unsigned 32
Category Mandatory

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 32
Default value 000001914

c. Byte description
Additional MSB information

Special function

| | Bits7 ... 4 | Not defined
I/0O function

Bit 3 AOP

Bit 2 AlIP

Bit 1 DOP

Bit 0 DIP

General information of LSB device profile (bits 7 ... 0) 401

- DIP =1, if any digital inputs are present
— DOP =1, if any digital outputs are present
— AIP =1, if any analog inputs are present
— AOP =1, if any analog outputs are present
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A7.2

Object 1001, ,: Error register

This object is an error register for the device. The device can map internal errors to this byte.
This entry is mandatory for all devices. It is a part of the emergency object.

a. Object description

Index 100116

Name Error register

Object Var

Data type Unsigned 8

Category Mandatory
b. Entry description

Access RO

PDO mapping No

Value range Unsigned 8

Default value No

c. Structure of the error register

Bit M/O Support Meaning

0 M Yes Generic error

1 (0] No Current

2 (0] Yes Voltage

3 (0] No Temperature

4 (0] Yes Communication error (overrun, error state)
5 (0] No Device profile specific

6 (0] No Reserved (always 0)

7 0] Yes Manufacturer specific

If a bit is set to 1 the specified error has occurred. The generic error is indicated at every
error situation.
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A73 Object 1002, .,: Manufacturer status register

This object is a common status register for manufacturer-specific purposes. This user man-
ual only defines the size and the location of this object.

a. Object description

Index 10026«

Name Manufacturer status register
Object Var

Data type Unsigned 32

Category Optional

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 32
Default value No

c. Byte description

3

2 1 0

Station status Station status Faulted module Reserved

ODbject 3101 gy (MSB) | Object 310110y (LSB) | Object 310pey

A7.4 Object 1003, .,: Pre-defined error field

This object is used to store the errors that have occurred on the device and the errors indi-
cated by the emergency object. This provides a history of errors related to a device.

The entry at subindex 0 contains the number of actual errors that are registered in the
array starting at subindex 1.

New errors are stored in subindex 1 and older errors move down the list.

Writing value “0” to subindex 0 deletes the entire error history (the array is cleared). Val-
ues higher than 0 are not allowed to be written. This results in an abort message (error
code: 0609 0030y,ey)-

The error numbers are of type Unsigned 32 and are composed of a 16-bit error code
and an additional 16-bit error information field which is manufacturer-specific. The error
code is part of the two least significant bytes (LSB) while the additional information is
part of the two most significant bytes (MSB. The additional information consists of the
information stored in the Station status object (3101,,¢y). If this object is supported, it
must consist of at least two entries: the length entry on subindex Oy, and at least one
error entry on subindex 1pey.
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a. Byte description of the MSB and LSB

Additional information Error code
Structure of the predefined error field

b. Object description
Index 10036
Name Pre-defined error field
Object Array
Data type Unsigned 32
Category Optional

c. Entry description
Subindex Ohex
Description Number of errors
Entry category Mandatory
Access RW
PDO mapping No
Value range 0..10
Default value 0
Subindex Thex
Description Standard error field
Entry category Optional
Access RO
PDO mapping No
Value range Unsigned 32
Default value No
Subindex 2hex = 10hex
Description Standard error field
Entry category Optional
Access RO
PDO mapping No
Value range Unsigned 32
Default value No
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A7.5 Object 1005, .,: COB-ID SYNC message

This object defines the COB ID of the Synchronization object (SYNC). In addition, it defines
whether the device generates a SYNC.

a. Structure of the SYNC COB ID entry (Unsigned 32)

MSB «— «— «— “— “— LSB
Bits 31 30 29 28 ... 11 10...0

11bitiD | X 0N 0 000000000000000000 | 11-bitiden-
tifier

20bitiD | X 0/1 1 29-bit identifier

b. Description of the SYNC COB ID entry

Bit number Value Meaning
31 (MSB) X Do not care
30 0 Device does not generate SYNC message
1 Device generates SYNC message
29 0 11-bit ID (CAN 2.0A)
1 29-bit ID (CAN 2.0B)
28 ... 11 0X If bit 29 = 0 if bit 29 = 1: bits 28 ... 11 of 29-bit-SYNC-COB-ID
10...0(LSB) | X Bits 10 ... 0 of SYNC-COB-ID

Bits 29 and 30 may be static (not changeable). If a device is not able to generate SYNC mes-
sages, an attempt to set bit 30 is responded with an abort message (abort code: 0609
0030y,y)- Devices supporting the standard CAN frame type only either ignore attempts to
change bit 29 or respond with an abort message (abort code: 0609 0030y, ). First transmis-
sion of the SYNC object starts within a sync cycle after bit 30 has been setto 1. Bits 0 ... 29
must not be changed as long as the object is available (bit 30 = 1).

c. Object description

Index 1005}

Name COB-ID SYNC

Object Var

Data type Unsigned 32

Category Conditional; mandatory, if PDO communication on a syn-
chronous base is supported

d. Entry description

Access RW
PDO mapping No
Value range Unsigned 32
Default value 000000804,y
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A7.6 Object 1008, .,: Manufacturer device name
This object provides the manufacturer device name.

a. Object description

Index 10086

Name Manufacturer device name
Object Var

Data type Visible string

Category Optional

b. Entry description

Access Const

PDO mapping No

Value range No

Default value IL CO BK(-XC)-PAC
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A7.7 Object 1009, .,: Manufacturer hardware version
This object provides the manufacturer description of the hardware version.

a. Object description

Index 10096
Name Manufacturer hardware version
Object Var
Data type Visible string
Category Optional
b. Entry description
Access Const
PDO mapping No
Value range No
Default value 01

A7.8 Object 100A,,.,.: Manufacturer software version

This object provides the manufacturer description of the software version.

a. Object description

Index 100Anex
Name Manufacturer software version
Object Var
Data type Visible string
Category Optional
b. Entry description
Access Const
PDO mapping No
Value range No
Default value 1.00
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A79 Object 100C,,: Guard time

This object contains the guard time in milliseconds.

Multiplying the life time factor (Guard time factor object, index 100Dy,,) with the guard time
results in the life time for the life guarding protocol. The value is 0 when not used.

a. Object description

Index 100C}ex

Name Guard time

Object Var

Data type Unsigned 16

Category Conditional; mandatory, if heartbeat is not supported

b.Entry description

Access RW

PDO mapping No

Value range Unsigned 16
Default value 0

A7.10 Object 100D, .,: Life time factor

This object contains the life time factor.

Multiplying the life time factor with the guard time (Guard time object, index 100C;,o,) results
in the life time for the node guarding protocol. The value is 0 when not used.

a. Object description

Index 100Dpex

Name Life time factor

Object Var

Data type Unsigned 8

Category Conditional; mandatory, if heartbeat is not supported

b. Entry description

Access RwW

PDO mapping No

Value range Unsigned 8
Default value 0
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A7.11 Object 1010,.,: Store parameters

This object supports storing of parameters in a non-volatile memory. By means of read ac-
cess the device provides information about its storing capabilities. The parameter groups
are distinguished as follows:

Subindex 0: Largest subindex supported.
Subindex 1: All parameters that can be stored on the device.
Subindex 2: Communication-related parameters (indexes 1000y ... 1FFF-

hex Manufacturer-specific communication parameters).

Subindex 3: Application-related parameters (indexes 6000y,gy ... 9FFF}ox
manufacturer-specific application parameters).

Subindexes 4 ... 127: Manufacturers may store their choice of parameters.
Subindexes 128 ... 254: Reserved for future use.

In order to avoid accidental storage of parameters, storage can only be executed when a
specific signature is written to the relevant subindex. The signature is “save”.

a. Storage and signature for write access 1ISO 8859 (ASCII)

MSB «— «— LSB
e \" a S
65hex 76hex 61 hex 73hex

On reception of the correct signature in the relevant subindex the device stores the param-
eter and then confirms SDO transmission (initiate download response). If the storing fails,
the device responds with an abort of the SDO transfer (abort code: 0606 0000},¢y)-

If a wrong signature is written to the subindex, the device refuses to store the parameter and
stops the SDO transfer (abort code: 0800 002x},,). On read access to the relevant subin-
dex the device provides information about its storage functions using the following format:

b. Storage and signature for read access (Unsigned 32)

MSB «— «— LSB
31-2 1 0
Reserved (=0) 01 0/1
c. Structure of the read access
Bit number Value Meaning
31-2 0 Reserved (=0)
1 0 Device does not save parameters autonomously
1 Device saves parameters autonomously
0 0 Device does not save parameters on command
1 Device saves parameters on command
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° Autonomous saving means that a device stores the storable parameters in a non-volatile
1 memory without user request.
d. Object description

Index 1010y

Name Store parameters

Object Array

Data type Unsigned 32

Category Optional

e. Entry description

Subindex Ohex

Description Largest supported subindex

Entry category Mandatory

Access RO

PDO mapping No

Value range Thex --- 7Fhex

Default value 4

Subindex Thex

Description Save all parameters

Entry category Mandatory

Access RW

PDO mapping No

Value range Unsigned 32

Default value 01hex

Subindex 2/0x

Description Save communication parameters

Entry category Optional

Access RW

PDO mapping No

Value range Unsigned 32

Default value 01hex

Subindex 3hex

Description Save application parameters

Entry category Optional

Access RW

PDO mapping No

Value range Unsigned 32

Default value 02hex
° Application parameters are stored autonomously. Communication parameters must be
1 stored manually.
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A7.12 Object 1011,.,: Restore default parameters

This object is used to restore the default parameter values according to the communication
or device profile. By read access the device provides information about its capabilities to re-
store these values. The parameter groups are distinguished as follows:

— Subindex 0 contains the largest subindex supported.
— Subindex 1 refers to all parameters that can be restored.

— Subindex 2 refers to communication-related parameters (indexes 1000y ... 1FFFpex
manufacturer-specific communication parameters).

- Subindex 3 refers to application-related parameters (indexes 6000y,gy ... 9FFFyo, man-
ufacturer-specific application parameters).

— Onsubindexes 4 ... 127, manufacturers may restore their individual choice of parame-
ters.

— Subindexes 128 ... 254 are reserved for future use.

In order to avoid accidental restoring of default parameters, restoring can only be executed
when a specific signature is written to the relevant subindex. The signature is “Load”.

a. Restoring, signature for write access (ASCII)

MSB “— “— LSB
d a o] |
64hex 61 hex 6Fhex GChex

On reception of the correct signature in the relevant subindex the device restores the default
parameters and then confirms SDO transmission (initiate download response).

If the storing fails, the device responds with an abort of the SDO transfer (abort code:
0606 0000y, ). If @ wrong signature is written to the subindex, the device refuses to restore
the default parameters and stops the SDO transfer (abort code: 0800 002X}y ).

The default values become valid after the device is reset (device reset for subindexes 1j,oy
... 7TFhex, cOMmunication reset for subindex 2,¢,) or restarted.

On read access to the relevant subindex the device provides information about its capabil-
ities for restoring default parameters using the following format:
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b. Read access structure for storing default values (Unsigned 32)

MSB “—

«—

LSB

311

0

Reserved (=0)

0/1

c. Read access structure for restoring

Bit number Value Meaning

31-1 0 Reserved (=0)

0 0 Device does not restore default parameters
1 Device restores parameters

d. Object description

Index 1011 pex
Name Restore default parameters
Object Array
Data type Unsigned 32
Category Optional
e. Entry description
Subindex Ohex
Description Largest supported subindex
Entry category Mandatory
Access RO
PDO mapping No
Value range Thex --- 7Fhex
Default value 4
Subindex Thex
Description Restore all default parameters
Entry category Mandatory
Access RW
PDO mapping No
Value range Unsigned 32
Default value 01hex
Subindex 2p6x
Description Restore communication default parameters
Entry category Optional
Access RW
PDO mapping No
Value range Unsigned 32
Default value 01hex
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Subindex 3hex

Description Restore application default parameters
Entry category Optional

Access RwW

PDO mapping No

Value range Unsigned 32

Default value 01hex

Subindex 4. (see note)

Description Restore manufacturer specific parameters
Entry category Optional

Access RwW

PDO mapping No

Value range Unsigned 32

Default value 01hex

e

The number and type of physically connected modules control most of the manufacturer-
specific parameters. Therefore, subindex 4 is reserved for future use.
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A7.13 Object1012,,,: COB-ID time stamp

This object defines the COB ID of the Time stamp object (TIME). In addition, it defines
whether the device receives or generates a TIME.

a. Structure of the TIME COB ID entry (Unsigned 32)

MSB — | « | « . | . | «— . LSB
Bits 31 (30 (29 |28...11 10...0
11bitiD [0/1 |0/1 |O 0000000O0O0OOOOOOOOOO 11-bit iden-

tifier
29bitID [ 0/1 | 0/1 |1 29-bit identifier

b. Description of the TIME COB ID entry

Bit number Value Meaning
31 (MSB) 0 Device does not consume TIME message
1 Device consumes TIME message
30 0 Device does not produce TIME message
1 Device produces TIME message
29 0 11-bit ID (CAN 2.0A)
1 29-bit ID (CAN 2.0B)
28...11 0 Ifbit29=0
X If bit 29 = 1: bits 28 ... 11 of 29-bit TIME COB ID
10...0 (LSB) X Bits 10 ... 0 of TIME COB ID

Bits 29 and 30 may be static (not changeable). If a device is not able to generate TIME mes-
sages, an attempt to set bit 30 is responded with an abort message (abort code:

0609 0030y,¢y)- Devices supporting the standard CAN frame type only, respond to an at-
tempt to change bit 29 with an abort message (abort code: 0609 0030y, ). Bits 0 ... 29 must
not be changed as long as the object is available (bit 30 = 1).

c. Object description

Index 1012464

Name COB-ID time stamp message
Object Var

Data type Unsigned 32

Category Optional

d. Entry description

Access RW
PDO mapping No
Value range Unsigned 32
Default value 100hex
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A7.14 Object 1014,.,: COB-ID emergency message

This object defines the COB ID of the emergency object (EMCY).

a. Structure of the EMCY identifier (Unsigned 32)

MSB «— «— «— «— “— LSB

Bits 31 30 29 28 ... 11 10...0

11bitID [ 0/1 |0 0 000000000000000000 11-bit identi-
fier

29bitiD | 0/1 |0

29-bit identifier

b. Description of the EMCY COB ID entry

Bit number Value Meaning
31 (MSB) 0 EMCY exists / is valid
1 EMCY does not exist / is not valid
30 0 Reserved (always 0)
29 0 11-bit ID (CAN 2.0A)
1 29-bit ID (CAN 2.0B)
28 ... 11 0 Ifbit29=0
X If bit 29 = 1: bits 28 ... 11 of 29-bit COB ID
10...0(LSB) X Bits 10 ... 0 of COB ID

Devices supporting the standard CAN frame type only, respond to an attempt to change bit
29 with an abort message (abort code: 0609 0030y,¢,). Bits 0 ... 29 must not be changed as
long as the object is available (bit 31 = 1).

c. Object description

Index 1014164

Name COB-ID emergency message

Object Var

Data type Unsigned 32

Category Conditional; mandatory, if emergency is supported

d. Entry description

Access RO; RW as an option
PDO mapping No

Value range Unsigned 32

Default value 80h + node ID
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A7.15 Object 1015,.,: Inhibit time EMCY

This object can be used to adjust the inhibit time for the EMCY message. If this entry is avail-
able, it must be writable in the object dictionary and a multiple of 100 ms.

a. Object description

Index 1015y

Name Inhibit time EMCY
Object Var

Data type Unsigned 16
Category Optional

b. Entry description

Access RW
PDO mapping No
Value range Unsigned 16
Default value 0
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A7.16 Object 1016,.,: Consumer heartbeat time

This object defines the expected heartbeat cycle time and must therefore be larger than the
Producer heartbeat time object. The Producer heartbeat time is configured on the device
that generates the heartbeat. Monitoring starts after reception of the first heartbeat. If the
consumer heartbeat time is 0 the corresponding entry is not used. The producer heartbeat
time has to be a multiple of 1 ms.

a. Structure of the consumer heartbeat time entry (Unsigned 32)

MSB | « «— | « | « «— | < LSB
Bits 31-24 23-16 15-0
Value Reserved (value: 00,¢y) Node-ID Heartbeat time
Encoded as - Unsigned 8 Unsigned 16

When an attempt is made to configure several consumer heartbeat times for the same de-
vice ID with a value unequal to 0, the device stops SDO download with abort code
0604 0043y,54-

b. Object description

Index 1016pex
Name Consumer heartbeat time
Object Array
Data type Unsigned 32
Category Optional
c. Entry description
Subindex Ohex
Description Number of entries
Entry category Mandatory
Access RO
PDO mapping No
Value range 1...127
Default value 4
Subindex Thex
Description Consumer heartbeat time
Entry category Mandatory
Access RwW
PDO mapping No
Value range Unsigned 32
Default value 0
Subindex 2oy - dhex
Description Consumer heartbeat time
Entry category Optional
Access RwW
PDO mapping No
Value range Unsigned 32
Default value 0
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A 717 Object 1017,,: Producer heartbeat time

This object defines the heartbeat cycle time. The producer heartbeat time is O if it is not
used. The producer heartbeat time must be a multiple of 1 ms.

a. Object description

Index 1017 hex

Name Producer heartbeat time

Object Var

Data type Unsigned 16

Category Conditional; mandatory, if guarding is not supported

b.Entry description

Access RW
PDO mapping No
Value range Unsigned 16
Default value 0
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A7.18 Object 1018,,: Identity object

This object contains general information about a device.

The vendor ID (subindex 1j,¢,) contains a unique value allocated to the manufacturer.

The manufacturer-specific product code (subindex 2;,¢,) identifies a specific device version.

The manufacturer-specific revision number (subindex 3},¢4) consists of a major revision
number and a minor revision number. The major revision number identifies a specific
CANopen® behavior. If the CANopen® functions are expanded, the major revision has to
be incremented. The minor revision number identifies different versions of the same

CANopen® behavior.

a. Structure of the revision number

«~ | LSB

31 16

15

Major revision number

Minor revision num-
ber

The manufacturer-specific serial number (subindex 4y, ) identifies a specific device.

b. Object description

Index 1018}
Name Identity object
Object Record
Data type Identity
Category Mandatory

c. Entry description
Subindex Ohex
Description Number of entries
Entry category Mandatory
Access RO
PDO mapping No
Value range 1..4
Default value 4
Subindex Thex
Description Vendor ID
Entry category Mandatory
Access RO
PDO mapping No
Value range Unsigned 32
Default value 000000846
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Subindex 2pex
Description Product code
Entry category Optional
Access RO

PDO mapping No

Value range Unsigned 32
Default value 01000001y
Subindex 3hex
Description Revision number
Entry category Optional
Access RO

PDO mapping No

Value range Unsigned 32
Default value 00010001,y
Subindex L -
Description Serial number
Entry category Optional
Access RO

PDO mapping No

Value range Unsigned 32
Default value No
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A7.19 Object 1020,.,: Verify configuration

If a device supports the storing of parameters in a non-volatile memory, a network configu-
ration tool or the CANopen® manager can use this object to verify the configuration after a
device reset and to check if reconfiguration is necessary. The configuration tool stores the
date and time in this object and in DCF. The device uses the configuration tool to save its
configuration by writing “save” to index 1010}y, Subindex 1. After a reset the device re-
stores the last configuration and the signature automatically or on request.

If any other command changes the boot-up configuration values, the device resets the verify
configuration object to 0. The configuration manager compares the signature and the con-
figuration with the value from the DCF and decides if a reconfiguration is necessary or not.

Index Object Name Type Access | M/O
1020pey | Array Verify configuration Unsigned 32 | RW (0]
The subobjects of the Verify configuration object include:
Index Subin- Area for configuration check Data type
dex
1020hex | Ohex Number of entries Unsigned 8
Thex Configuration date Unsigned 32
2hex Configuration time Unsigned 32

Since January 1, 1984, the configuration date contains the number of days. The configura-
tion time is expressed ms after midnight.

Application note: Using this object speeds up the boot process significantly. However, the
system integrator must be aware that the user could activate the “Store configuration”
command, 1010y, after changing the configuration value without changing the value for
1020,,cx. The system integrator must therefore ensure absolute correct use of this func-
tion.
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A7.20 Object1027,.,: Module list

a. Modular devices

A common method to provide modular devices is the usage of a bus coupler that allows for
the connection of several module combinations. The 1027},¢,, Module list object describes
the actually connected modules.

b. Object description

Index Object | Name Type Access | M/O

1027hex | Array Module list | Unsigned 16 | RO Mandatory for modular
devices, otherwise optional

The subobjects for the Module list object include:

c. Entry description

Index Subindex Area for configuration check Data type
1027hex | Ohex Number of connected modules Unsigned 8
1027hex | Thex Module 1 Unsigned 16
10271ex | ---

10271ex | N Module N Unsigned 16

The continuous subindexes (1 < N < 254) describe the modules according to their order of
connection. Each entry contains a number that identifies the module. This number must be
unique within all module types that can be connected to this bus coupler device type.

d. Module list
High byte Low byte
Data length code Module ID
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A7.21 Object 1029,,,: Error behavior

If a serious error occurs in the operational state, the bus coupler automatically changes to
the pre-operational state. If object 1029y, is used, the bus coupler can be programmed to
alternatively enter the stopped state or remain in the current state in the case of a bus cou-

pler failure.
For this, the bus coupler must be in the operational state.

The errors on the bus coupler include the following communication errors:

— Bus OFF conditions of the CAN interface
—  Life guarding event with “occurred” state
— Heartbeat event with “occurred” state

Serious bus coupler errors can also be caused by internal errors: The value of the error

class can be represented as follows:

0= Pre-operational (default)
1= No state change
2= Stopped

3...127 = Reserved

a. Object description

Index 10296
Name Error behavior
Object Array
Data type Unsigned 8
Category Optional
b. Entry description
Subindex Ohex
Description Number of error classes
Entry category Mandatory
Access RO
PDO mapping No
Value range Thex
Default value 1
Subindex Thex
Description Communication error
Entry category Mandatory
Access RW
PDO mapping No
Value range Unsigned 8
Default value 0
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A7.22 Objects 1200, to 1201,,: Server SDO parameter

The SDO parameter data type is used to describe the SDOs used on a device. The data
type has index 22}, in the object dictionary.

a. Structure of the SDO COB ID entry (Unsigned 32)

MSB P « | « pa | P | P | < |LSB

Bits 31 30 29 28 ... 11 10...0

11-bit ID 0/1 0 0 00000000000O00O0OOOOOO 11-bit identi-
fier

29-bit ID 0/1 0 1 29-bit identifier

b. Description of the SDO COB ID entry

Bit number Value Meaning
31 (MSB) 0 SDO exists / is valid
1 SDO does not exist / is not valid
30 0 Reserved (always 0)
29 0 11-bit ID (CAN 2.0A)
1 29-bit ID (CAN 2.0B)
28 ... 11 0 If bit29 =0
X If bit 29 = 1: bits 28 ... 11 of 29-bit COB ID
10...0 (LSB) X Bits 10 ... 0 of COB ID

An SDO is only valid if both SDO valid bits are 0. Devices supporting the standard CAN
frame type only, respond to an attempt to change bit 29 with an abort message (abort code:
0609 0030y,,)- These objects contain the parameters for the SDOs for which the device is
the server. If a device uses more than one server SDO, the default SDO must be located as
the first server SDO at index 1200y,¢,. Read-only entry 2. All additional server SDOs are in-
valid by default (invalid bit, see description of SDO COB ID entry), their description is lo-
cated in the subsequent indexes. The COB ID must not be changed as long as the SDO is
available.

The SDO client description (subindex 3},¢) is optional. It is not available for the default SDO
(no subindex 3y, at index 1200y,¢,) as this entry is read only.
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c. Object description

Index 1200pgy -.- 1201 }6¢
Name Server SDO parameter
Object Record
Data type SDO parameter
Category Conditional
- Index 1200y¢y:
optional

- Index 1201 pgy ... 127Fpex:
Mandatory for each additionally supported server
SDO

d. Entry description

Subindex Ohex
Description Number of entries
Entry category Mandatory
Access RO
PDO mapping No
Value range Index 1200,¢y: 2,
Index 1201 gy ... 127Fey: 2 ... 3
Default value No
Subindex Thex
Description COB ID Client -> Server (rx)
Entry category Mandatory
Access Index 1200,¢4: RO,
Index 1201y ... 127Fe: RW
PDO mapping No
Value range Unsigned 32 (Table 53)

Default value

Index 12004,¢,: 600h + node ID,
Index 1201}y ... 127Fey: NO

Subindex 2pex
Description COB ID Server -> Client (tx)
Entry category Mandatory
Access Index 1200,¢4: RO,

Index 1201}y ... 127Fe: RW
PDO mapping No
Value range Unsigned 32 (Table 53)

Default value

Index 1200},¢x: 5804 + Node 1D,
Index 1201y ... 127F} o4: NO
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A 7.23 Objects 1400, to 141F,.,: RPDO communication
parameter

These objects contain the communication parameters for the PDOs that the device is able
to receive. Type of the PDO communication parameter: 20yy.

The entry is interpreted as defined in the “Structure of the PDO COB ID entry” and “Descrip-
tion of the POD COB ID entry” tables.

a. Structure of the PDO COB ID entry (Unsigned 32)

MSB . . . . | . | . | «|LSB
Bits 31 30 29 28 ... 11 10...0
11bitID 0/1 0/1 0 0000000000000O0QOQOOO 11-bit

identifier
29bitID 0/1 01 1 29-bit identifier

b. Description of the PDO COB ID entry

Bit number Value Meaning
31 (MSB) 0 PDO exists / is valid
1 PDO does not exist / is not valid
30 0 RTR allowed on this PDO
1 No RTR allowed on this PDO
29 0 11-bit ID (CAN 2.0A)
1 29-bit ID (CAN 2.0B)
28 ... 11 0 Ifbit29=0
X If bit 29 = 1: bits 28 ... 11 of 29-bit COB ID
10...0(LSB) X Bits 10 ... 0 of COB ID

The PDO valid/not valid bits allow for the selection of the PDOs that are used in the opera-
tional state. If PDOs are available that are completely configured but not used, they can be
setto “invalid” (deleted). This function is necessary for devices using more than four RPDOs
or four TPDOs, because each device only has default identifiers for the first four RPDOs/TP-
DOs. Devices supporting the standard CAN frame type only or do not support remote
frames, respond to an attempt to change bit 29 to 1 or bit 30 to 0 with an abort message
(abort code: 0609 0030;y). Bits 0 ... 29 must not be changed as long as the PDO is avail-
able (bit 31 =1).

The transmission method (subindex 2) defines the transmission/reception properties of the
PDO. On an attempt to change the value of the transmission method to a value that is not
supported by the device, an abort message (abort code: 0609 0030},¢) is generated.
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c. Transmission methods (PDO transmission)

Cyclic Acyclic Synchro- Asynchro- RTR only
nous nous

0 - X X - -
1-240 X - X - -
241 - 251 Reserved

252 - - X - X
253 - - - X X
254 - - - X -
255 - - - X -

Synchronous (transmission methods 0 ... 240 and 252) means that the PDO transmission
should be related to the SYNC object. Preferably, the devices use the SYNC as a trigger to
output or actuate based on the previous synchronous receive PDO or to update the trans-
mitted data on the following synchronous transmit PDO. Details of this method depend on
the device type and are defined in the device profile, if applicable.

Asynchronous means that the transmission of the PDO is not related to the SYNC object. A
transmission method of zero means that the message is transmitted synchronously but not
periodically with the SYNC object.

Avalue between 1 and 240 means that the PDO is transferred synchronously and cyclically.
The transmission method indicates the number of the SYNC which is necessary to trigger
PDO transmission.

Receive PDOs are always triggered by the following SYNC upon reception of data indepen-
dent of the transmission methods 0 ... 240.

Transmission methods 252 and 253 mean that the PDO is only transmitted on remote trans-
mission request. For transmission method 252, the data is updated (but not sent) immedi-

ately after reception of the SYNC object. For transmission method 253, the data is updated

after reception of the remote transmission request (hardware and software restrictions must
be taken into account). These values only apply to TPDOs.

For TPDOs, transmission method 254 means that the application event is manufacturer-
specific (manufacturer-specific part of the object dictionary). Transmission method 255
means that the application event is defined in the device profile. RPDOs with this type trig-
ger an update of the mapped data upon reception.

Subindex 3y, contains the inhibit time. This time is a minimum interval for PDO transmis-
sion. The value is defined as multiple of 100 ms. The value must not be changed as long as
the PDO is available (bit 31 of subindex 1 = 0).

Subindex 4, is reserved. If it is not implemented, read or write access results to an SDO
transfer abort (abort code: 0609 0011},5y).

For types 254/255, an event timer can be used for TPDOs additionally. If an event timer ex-
ists for a TPDO (value not equal to 0), the elapsed time is considered to be an event. The
elapsed event timer is a multiple of 1 ms of the entry in subindex 5y, of the TPDO. This
event will cause this TPDO to be transmitted in addition to otherwise defined events. The
timer settings are defined by the occurring events.

Independent of the transmission method, the RPDO event timer is used to detect the expi-
ration of the RPDO.
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d. Object description

Index 1400pey ... 141Fpey

Name RPDO parameter

Object Record

Data type PDO CommPar

Category Conditional; mandatory for each supported PDO

e. Entry description

Subindex Ohex

Description Number of supported entries
Entry category Mandatory

Access RO

PDO mapping No

Value range 2-5

Subindex Thex

Description COB ID used by PDO

Entry category Mandatory

Access RO; RW if variable COB ID is supported
PDO mapping No

Value range Unsigned 32 (Table 54)

Default value

Index 1400pex: 2004y + Node ID,
Index 1401},5x: 300},¢y + NOde ID,
Index 1402},4: 4004 + Node ID,
Index 1403},¢y: 5004 + NoOde ID,
Index 1404,y ... 15FF¢y: Disabled

Subindex 2pex

Description Transmission method

Entry category Mandatory

Access RO; RW if variable transmission method is supported
PDO mapping No

Value range Unsigned 8 (Table 55)

Default value (Device profile dependent)
Subindex 3hex

Description Inhibit time (not used for RPDO)
Entry category Optional

Access RwW

PDO mapping No

Value range Unsigned 16

Default value No
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Subindex 4y ox
Description Compatibility entry
Entry category Optional
Access RW
PDO mapping No
Value range Unsigned 8
Default value No
Subindex Shex
Description Event timer
Entry category Optional (not used for RPDO)
Access RW
PDO mapping No
Value range 0 = Not used Unsigned 16
Default value No
A 7.24 Objects 1600, to 161F,..: RPDO mapping parameter

These objects contain the mapping for the PDOs (Parameter 21,,o) that can be received by
the device. Subindex 0p¢y contains the number of valid entries within the mapping record.
The number of entries also corresponds to the number of application variables that can be
transmitted/received with the corresponding PDO.

Subindexes 1,4 to the number of entries contain information about the mapped application
variables. The index, subindex, and length of these entries are used to describe the PDO
content. The code of all the three values is represented in hexadecimal format. The entry
length contains the length of the object in bits (1pey ... 40ney). This parameter is used to verify
the overall mapping length. It is mandatory.

The entry structure of subindexes 1pgy ... 40pey is as follows:

a. Structure of the PDO mapping entry
Index (16 bits)

Subindex (8 bits)
Object length (8 bits)

Upper word:
Lower word, upper byte:
Lower word, lower byte:

If PDO mapping cannot be changed (e.g., the PDO length is exceeded or the SDO client
attempts to map an object that cannot be mapped) the device stops the SDO transfer ser-
vice.

Subindex 0 determines the valid number of objects that have been mapped. For changing
PDO mapping the PDO must first be deleted and subindex 0 must be set to 0 (mapping de-
activated). Then the objects can be remapped. When a new object is mapped by writing a
subindex between 1 and 64, the device can check whether the object specified by the in-
dex/subindex exists. If the object does not exist or cannot be mapped, SDO transfer must
be aborted using the abort SDO transfer service and one of the abort codes 0602 0000y,
or 0604 0041 ,x-

After all objects have been mapped subindex 0 is set to the valid number of mapped objects.
Finally, the PDO is created by writing to the COB ID communication parameter. If subindex
Ois set to 0, the device accepts the new PDO map only before transmitting the response of
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the SDO service. If an error is detected, the devices transmits the abort SDO transfer ser-
vice using abort codes 0602 0000y, 0604 0041}, or 0604 0042,,.,. Reading subindex 0
returns the actual number of valid objects mapped.

In the event type (index 1y -.. 7hex) data is mapped, they are used as “dummy entries”.

The corresponding data in the PDO is not evaluated by the device. This optional function is
useful, for example, to transmit data to several devices using only one PDO, and each de-
vice only using one part of the PDO. It is not possible to create dummy mapping for a TPDO.

b. Object description

Index 1600y ... 161Fp ey

Name RPDO mapping parameter

Object Record

Data type PDO mapping

Category Conditional; mandatory for each supported PDO

c. Entry description

Subindex Ohex

Description Number of mapped objects

Entry category Mandatory

Access RO; RW if dynamic mapping is supported
PDO mapping No

Value range 0: Deactivated

1 ... 64: Activated

Default value

(Device profile dependent)

Subindex 1hex 40hex

Description PDO mapping for the n-th application object to be mapped

Entry category Conditional, depends on number and size of objects to be
mapped

Access RW

PDO mapping No

Value range Unsigned 32

Default value

(Device profile dependent)
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A 7.25
parameter

Objects 1800, to 181F,.,: TPDO communication

These objects contain the communication parameters for the PDOs that the device is able
to send. A detailed description of the entries can be found in Section “Objects 1400},¢, t0
141Fpy: RPDO communication parameter” on page 87.

a. Object description

Index 1800y ... 181Fpey

Name TPDO communication parameter

Object Record

Data type PDO CommPar

Category Conditional; mandatory for each supported PDO

b. Entry description

Subindex Ohex

Description Number of supported entries
Entry category Mandatory

Access RO

PDO mapping No

Value range 2..5

Subindex Thex

Description COB ID used by PDO

Entry category Mandatory

Access RO; RW if COB ID can be configured
PDO mapping No

Value range Unsigned 32 (Figure 65)

Default value

Index 1800p¢y: 180hex + NOde ID, Index 1801,gy: 280py +
node ID, Index 1802},¢y: 380},¢x + N0de ID, Index 1803;,¢y:
480y + Node ID, Index 1804y,oy ... 18FF¢4: Disabled

Subindex p I

Description Transmission method
Entry category Mandatory

Access RO; RW if transmission method can be changed
PDO mapping No

Value range Unsigned 8 (Table 54)
Default value (Device profile dependent)
Subindex 3hex

Description Inhibit time

Entry category Optional

Access RW

PDO mapping No

Value range Unsigned 16

Default value No
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Subindex L -
Description Reserved
Entry category Optional
Access RW

PDO mapping No

Value range Unsigned 8
Default value No
Subindex Shex
Description Event timer
Entry category Optional
Access RW

PDO mapping No

Value range 0 = Not used Unsigned 16

Default value

No
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A7.26 Objects 1A00,., to 1A1F,.,: TPDO mapping parameter
These objects contain the map for the PDOs that the device is able to send. A detailed de-
scription of the entries can be found in Section “Objects 1600y to 161F,,: RPDO map-

ping parameter” on page 90.

a. Object description

Index 1A00pey ... TA1Fp gy

Name TPDO mapping parameter

Object Record

Data type PDO mapping

Category Conditional; mandatory for each supported PDO
b. Entry description

Subindex Ohex

Description Number of mapped objects

Entry category Mandatory

Access RO; RW if dynamic mapping is supported

PDO mapping No

Value range 0: Deactivated 1 ... 64: Activated

Default value (Device profile dependent)

Subindex 1hex 40hex

Description PDO mapping for the n-th application object to be mapped

Entry category Conditional, depends on number and size of objects to be

mapped

Access RW

PDO mapping No

Value range Unsigned 32

Default value (Device profile dependent)

c. Destination Address Mode (DAM)

The addr and m areas of the MPDO refer to the consumer. This enables access to the con-
sumer's object dictionary similar to that of an SDO. Setting addr = 0 allows for multicasting
and broadcasting and writing to the object dictionary of more than one device simultane-
ously without needing a PDO for each single object. As with DDOs, initialization of a DAM
MPDO depends on the application.

d. Source Address Mode (SAM)

The addr and m areas of the MPDO refer to the producer. Only one producer MPDO of this
type is allowed for each node. A 254 or 255 transmission method must be selected.

The producer uses an object scanner list to find out which objects are to be sent. The con-
sumer uses an object dispatcher list as “reference” 3. The restriction of using 32-bit trans-

fers only is not a problem because all the devices know the data types (and sizes) and the
associated objects.
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e. Entries in the object dictionary

PDO mapping record

Meaning of subindex 0: Increased number of mapped objects. The valid range for non-mul-
tiplexed PDOs is 0 to 64. Value 255 indicates a DAM MPDO, and a value of 254 indicates a

SAM MPDO.

In source address mode (SAM), further entries in the mapping record (MR) are ignored.

In destination address mode (DAM), the first object describes the local object (only one ob-
ject can be mapped to an MPDO).

jects
254: Formatted as SAM MPDO
255: Formatted as DAM MPDO.

Index Object | Name Type
16XXpex --- Ohex Number of mapped objects in the PDO: Unsigned
1AXX hex 0 ... 64: Valid range for number of mapped ob- | 8
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A 8 Manufacturer-specific I/0 objects

A 8.1 Object 2000,.,: Digital input latch enable (8 bits)

If the bits of this object are set to 1, the corresponding digital input is latched when being
switched to the defined state (see object 2001},ey).

a. Object description

Index 200064
Name Digital input latch enable (8 bits)
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of elements
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..64
Default value 0
Subindex Thex
Description Digital input latch enable (8 bits) 1
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value No

Subindex

(N) = number of entries (8 bits)

o

Description Digital input latch enable (8 bits) (N)
Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value No

are available:

latched values.

— Send the “Clear DIP latches” command
(Bit 1 of the Inline interface control byte object, index 3111,,¢,). Or:

— Restart the device.

Reset the memories after changing objects 2000y, and 2001},,. This will delete all the
values stored before during a change of the memory configuration. The following options

An error during sending the command or restarting the bus coupler may lead to faulty
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A 8.2 Object 2001,,: Digital input latch state (8 bits)

If the bits of this object are set to 1, the corresponding digital input is latched upon reception
of a high logic level. If the bits of this object are set to 0, the corresponding digital input is
latched upon reception of a low logic level. The latching function must be enabled (see ob-
ject 2000y,¢y)-

a. Object description

e

Index 2000p¢y
Name Digital input latch state (8 bits)
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of elements
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..64
Default value 0
Subindex Thex
Description Number of elements (8 bits) 1
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value 255
Subindex (N) = number of entries (8 bits)
Description Number of elements (8 bits) N
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value 255

are available:

Or:

latched values.

Reset the memories after changing objects 2000y, and 2001},,. This will delete all the
values stored before during a change of the memory configuration. The following options

— Send the “Clear DIP latches” command
(Bit 1 of the Inline interface control byte object, index 3111},¢y).

— Restart the device.

An error during sending the command or restarting the bus coupler may lead to faulty
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A 8.3 Object 2400,,,: Analog input range, remanent

This object determines the input range for the corresponding analog input, see terminal-

specific data sheets.

Table A-1 Difference between objects 2400}, and 2401,o
2400p0y: 2401 eyt
AIP range, remanent AIP range, mapping
Storage Retentive Volatile
Mapping to PDO Not possible Possible
a. Object description
Index 2400464
Name Analog input range
Object Array
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of elements
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..254
Default value 0
Subindex Thex
Description Analog input range 1
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 16
Default value No

Subindex

(N) = number of entries

Description Analog input range (N)
Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 16

Default value No
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Manufacturer-specific I/0 objects

A8.4

Object 2401, ,: Analog input range, mapping

This object determines the input range for the corresponding analog input, see terminal-

specific data sheets.

Table A-2 Difference between objects 2400y, and 2401 o
2400p0y: 2401 eyt
AIP range, remanent AIP range, mapping
Storage Retentive Volatile
Mapping to process data Not possible Possible
a. Object description
Index 2400464
Name Analog input range
Object Array
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of elements
Access RO
Entry category Mandatory
PDO mapping Yes
Value range 0..254
Default value 0
Subindex Thex
Description Analog input range 1
Access RW
Entry category Optional
PDO mapping Yes
Value range Unsigned 16
Default value No

Subindex

(N) = number of entries

Description Analog input range (N)
Access RW

Entry category Optional

PDO mapping Yes

Value range Unsigned 16

Default value No
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A 8.5 Object 2410, .,: Analog output response

This object contains the value which is transmitted as the response by analog output mod-
ule (e.g., AO 2 modules) which can be parameterized via process data.

a. Object description

Index 24106
Name Analog output response
Object Array
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of analog outputs with response data
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...254
Default value 0
Subindex Thex
Description Analog output response 1
Access RO
Entry category Optional
PDO mapping Yes
Value range Unsigned 16
Default value No

Subindex

(N) = number of analog outputs with response data

Description Analog output response (N)
Access RO

Entry category Optional

PDO mapping Yes

Value range Unsigned 16

Default value No
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Inline configuration objects for reading the Inline local bus again

A9 Inline configuration objects for reading the Inline
local bus again

A 9.1 Object 3000,.,: Reconfigure 1/0

Setting this value to 1 causes all connected modules to be added to the I/O scan and all
PDOs defined in CiA 401 to be remapped automatically. This object can only be written to
when in the pre-operational state. The configuration is only temporary until the user exe-
cutes a store command.

a. Object description

Index 3000pex

Name Reconfigure I1/0
Object Var

Data type BOOL
Category Manufacturer

b. Entry description

Access RwW
PDO mapping No
Value range 0..1
Default value 0

107064_en_05

PHOENIX CONTACT 101

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

IL CO BK(-XC)-PAC

A 10 Inline configuration objects for setting the bus
coupler behavior in the event of an error

A 10.1 Object 3002,,: Inline fault mode

This object determines the way the bus coupler controls the outputs in the of an event that
hinders the bus coupler from communicating with the I/O modules.

The Inline fault mode objects is used for the following errors:

- Configuration errors

— Module change errors

- Connection errors

Once the bus coupler detects an error, it will respond in one of the following error modes.

Fault modes

0= Stop running data cycles on the local bus until the error is removed and a command
is sent to restart the bus.

1= Stop running data cycles on the local bus; continuously attempt to remove the error,
see note.

2= Run data cycles with substitute values to the modules that the bus coupler can still
communicate with. The data used still correspond to the substitute values defined
by the user. The module continues to run in this mode until a command is sent to
restart the local bus. The Fault cycles bit is set in the Inline status byte (see below)
one of these errors occurs.

3= Rundatacycles to the modules that the bus coupler can still communicate with. The
output data used is defined by fault modes 3002}, to 300A,,o. The output data can
either be substitute values or process data. The module continues to run in this
mode until a command is sent to restart the local bus.

a. Object description

Index 30026

Name Inline fault mode
Object Var

Data type Unsigned 8
Category Manufacturer

b. Entry description

Access RW
PDO mapping No
Value range 0..3
Default value 1
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o

If the bus coupler is not able to automatically re-establish local bus communication, it can
be established by the user. The following options are available:

— Change the state from stop to pre-operational and then to operational.
Or:

- Send a “Restart bus” command, object 3111}, bit 2.
Or:

— Send a Reset node command.

If local bus communication can still not be re-established, switch the module off and check
all the module connections.

A 10.2 Object 3003,,: Inline CRC fault mode

This object specifies which state the bus coupler is set to when an Inline CRC error occurs.
The bus coupler must be in the operational state.

0= Pre-operational (default)
1= No state change
2= Stopped

a. Object description

Index 300364

Name Inline CRC fault mode
Object Var

Data type Unsigned 8
Category Manufacturer

b. Entry description

Access RwW
PDO mapping No
Value range 0..2
Default value 1

L}

The “Start remote node” command can be sent to reset the object. This will correct the
problem. If the reason for the error has been removed, the Fault cycles bit will be cleared
in the Inline status byte. Furthermore, process data will again be transmitted instead of
substitute values. If any module causes the bus coupler to go to the stop state and that
error needs special measures to be removed (e.g., a module with a latched PF), it may not
be possible to set the bus coupler to the operational state again. In this case, the user can
send the “Reset node” command to restart the local bus. This in turn should clear any
latched errors, as long as the reason for the error has been removed. ltis also possible to
change to the pre-operational state and then to acknowledge the peripheral fault. This will
ensure that the temporary configuration settings are saved.
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A 10.3 Object 3004,.,: Inline peripheral fault mode

This object specifies which state the bus coupler is setto when an Inline peripheral fault (PF)
occurs. The bus coupler must be in the operational state. An example of a peripheral fault
is a short circuited output.

0= Pre-operational (default)
1= No state change
2= Stopped

a. Object description

Index 3004},ex

Name Inline peripheral fault mode
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RW
PDO mapping No
Value range 0..2
Default value 1

The “Start remote node” command can be sent to reset the object. This will correct the
problem. If the reason for the error has been removed, the Fault cycles bit will be cleared
in the Inline status byte. Furthermore, process data will again be transmitted instead of
substitute values. If any module causes the bus coupler to go to the stopped state and that
error needs special measures to be removed (e.g., a module with a latched PF), it may not
be possible to set the bus coupler to the operational state again. In this case, the user can
send the “Reset node” command to restart the local bus. This in turn should clear any
latched errors, as long as the reason for the error has been removed. It is also possible to
change to the pre-operational state and then to acknowledge the peripheral fault. This will

ensure that the temporary configuration settings are saved.
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A 10.4 Object 3005,,,: Inline power fault mode

This object specifies which state the bus coupler is set to when an Inline power fault occurs.
The bus coupler must be in the operational state. The fault mode becomes active at a volt-
age of less than approximately 18 V. Power faults may occur with Ugg, Ug, Uy or the pro-
cessor supply.

0= Pre-operational (default)
1= No state change
2= Stopped

a. Object description

Index 300564

Name Inline power fault mode
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RW
PDO mapping No
Value range 0..2
Default value 1

e

The “Start remote node” command can be sent to reset the object. This will correct the
problem. If the reason for the error has been removed, the Fault cycles bit will be cleared

in the Inline status byte. Furthermore, process data will again be transmitted instead of
substitute values. If any module causes the bus coupler to go to the stop state and that
error needs special measures to be removed (e.g., a module with a latched PF), it may not
be possible to set the bus coupler to the operational state again. In this case, the user can
send the “Reset node” command to restart the local bus. This in turn should clear any
latched errors, as long as the reason for the error has been removed. ltis also possible to
change to the pre-operational state and then to acknowledge the peripheral fault. This will
ensure that the temporary configuration settings are saved.
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A 10.5 Object 3006,.,: Inline module change fault mode

This object determines whether the bus coupler is set to the operational state in the follow-
ing cases:

— The active local bus configuration differs from the saved configuration
(referred to as “module change” in the following)

— The bus coupler receives the “Start remote node” command.

0= Hold bus coupler in the pre-operational state
1= Allow the operational state

a. Object description

Index 300616y

Name Inline module change fault mode

Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RW

PDO mapping No

Value range 0..1

Default value 1

o 1. If the following situation occurs:
1 — Anattempt is made to set the bus coupler to run mode.
And:
— A module change is detected.
And:
—  The “Inline module change fault mode” object is set to 0.
This results in the following reaction:
— The Start error bit in the Station status object (index 3101},¢y) is set.
And:
— Analarm message is generated.
The alarm message provides information that the bus coupler is not set to run
mode.

2. The “Start remote node” command can be sent to reset the object. This will correct
the problem. If the reason for the error has been removed, the Fault cycles bit will be
cleared in the Inline status byte. Furthermore, process data will again be transmitted
instead of substitute values. If any module causes the bus coupler to go to the stop
state and that error needs special measures to be removed (e.g., a module with a
latched PF), it may not be possible to set the bus coupler to the operational state
again. In this case, the user can send the “Reset node” command to restart the local
bus. This in turn should clear any latched errors, as long as the reason for the error
has been removed. It is also possible to change to the pre-operational state and then
to acknowledge the peripheral fault. This will ensure that the temporary configuration
settings are saved.
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A 10.6 Object 3007,.,: Inactive local bus fault mode

This object specifies which state the bus coupler is set to when the local bus is inactive and
not running data cycles. The bus coupler must be in the operational state.

Object 3007}y is used in the following cases:

— A connection or module change error occurs.

— The bus coupler initializes the local bus.

0= Pre-operational (default)
1= No state change
2= Stopped

a. Object description

Index 3007 hex

Name Inactive local bus fault mode
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RW
PDO mapping No
Value range 0..2
Default value 0

I}

The “Start remote node” command can be sent to reset the object. This will correct the
problem. If the reason for the error has been removed, the Fault cycles bit will be cleared

in the Inline status byte. Furthermore, process data will again be transmitted instead of
substitute values. If any module causes the bus coupler to go to the stop state and that
error needs special measures to be removed (e.g., a module with a latched PF), it may not
be possible to set the bus coupler to the operational state again. In this case, the user can
send the “Reset node” command to restart the local bus. This in turn should clear any
latched errors, as long as the reason for the error has been removed. ltis also possible to
change to the pre-operational state and then to acknowledge the peripheral fault. This will
ensure that the temporary configuration settings are saved.
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A 10.7 Object 3008,.,: Inline connection fault mode

This object specifies which state the bus coupler is set to when an Inline connection fault
occurs. The bus coupler must be in the operational state.

0= Pre-operational (default)
1= No state change
2= Stopped

a. Object description

Index 30086

Name Connection fault mode
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RW

PDO mapping No
Value range 0..2
Default value 0

The “Start remote node” command can be sent to reset the object. This will correct the
problem. If the reason for the error has been removed, the Fault cycles bit will be cleared
in the Inline status byte. Furthermore, process data will again be transmitted instead of
substitute values. If any module causes the bus coupler to go to the stop state and that
error needs special measures to be removed (e.g., a module with a latched PF), it may not
be possible to set the bus coupler to the operational state again. In this case, the user can
send the “Reset node” command to restart the local bus. This in turn should clear any
latched errors, as long as the reason for the error has been removed. ltis also possible to
change to the pre-operational state and then to acknowledge the peripheral fault. This will
ensure that the temporary configuration settings are saved.

o
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A 10.8 Object 3009,.,: Inline faulted cycles mode

This object specifies which state the bus coupler is set to when the bus coupler is running
data cycles with substitute values instead of process data. The bus coupler must be in the
operational state.

0= Pre-operational (default)
1= No state change
2= Stopped

a. Object description

Index 300964

Name Inline faulted cycles mode
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RW

PDO mapping No

Value range 0..2

Default value 1
° The “Start remote node” command can be sent to reset the object. This will correct the
1 problem. If the reason for the error has been removed, the Fault cycles bit will be cleared

in the Inline status byte. Furthermore, process data will again be transmitted instead of
substitute values. If any module causes the bus coupler to go to the stop state and that
error needs special measures to be removed (e.g., a module with a latched PF), it may not
be possible to set the bus coupler to the operational state again. In this case, the user can
send the “Reset node” command to restart the local bus. This in turn should clear any
latched errors, as long as the reason for the error has been removed. It is also possible to
change to the pre-operational state and then to acknowledge the peripheral fault. This will
ensure that the temporary configuration settings are saved.
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A 10.9 Object 300A,.,: Processor power fault mode

This object defines whether the bus coupler communicates with the modules on the local
bus or not if the Ugk supply falls below 11 V.

The communications power (U ), for example, is generated from the Ugy supply. Therefore,
Ugk is required for the entire communications supply on the local bus.

A processor blowout condition occurs when the processor power (Ugg) falls below 11 V but
does not drop low enough to shut down all the I/O modules.

To restart the bus, a “Restart bus” command must be sent. Bit 1 of object 3111}, is used
for this.

0= Keep running cycles (outputs remain in current state)

1= Resetlocal bus (default): This sets all the modules to their default output state. For
the default values, please refer to the terminal-specific data sheets.

a. Object description

Index 300Aney

Name Processor power fault mode
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RW

PDO mapping No

Value range Unsigned 8
Default value 1

The “Start remote node” command can be sent to reset the object. This will correct the
problem. If the reason for the error has been removed, the Fault cycles bit will be cleared
in the Inline status byte. Furthermore, process data will again be transmitted instead of
substitute values. If any module causes the bus coupler to go to the stop state and that
error needs special measures to be removed (e.g., a module with a latched PF), it may not
be possible to set the bus coupler to the operational state again. In this case, the user can
send the “Reset node” command to restart the local bus. This in turn should clear any
latched errors, as long as the reason for the error has been removed. It is also possible to
change to the pre-operational state and then to acknowledge the peripheral fault. This will
ensure that the temporary configuration settings are saved.

o
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A 10.10 Obiject 300F,.,: Erase configuration

When set to 1, this bit deletes the configuration. In this way, the bus coupler can be auto
configured upon first power up. After writing to this object, the bus coupler must be immedi-
ately be restarted or reset. In the event of an error, the bus coupler might need to be config-
ured manually. To do so, set all DIP switches to zero, then perform a restart.

a. Object description

Index 300F} ex

Name Erase configuration
Object Var

Data type Unsigned 8
Category Manufacturer

b. Entry description

Access RW
PDO mapping No
Value range Boolean
Default value 0
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A11

A1i11

Inline interface objects

Object 3101,,: Station status

This object indicates the Inline station status.
See also “Station status object, index 3101,,,,” on page 43.

a. Object description

Index 3101 ey

Name Station status

Object Var

Data type Unsigned 16

Category Manufacturer

b. Entry description

Access RO

PDO mapping No

Value range Unsigned 16

Default value 0

c. Module status

Inline status (low byte)

Bit Name Description

0 CRC error An Inline CRC error has been detected.

1 Peripheral fault (PF) An Inline peripheral fault has been detected.

2 Power fault One or more supply inputs is below the required volt-
age value or not connected. Read the supply status to
determine which supply is faulty.

3 Module change The configuration of the /0 modules does not match
the stored configuration.

4 Inactive local bus The bus coupler is not running data cycles on the local
bus.

5 Connection There is an interruption between two or more 1/0 mod-
ules.

6 Fault cycles After an error, the bus coupler is using defined substi-
tute values instead of process data for the output mod-
ules.

7 Reserved
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Configuration status (high byte)

Bit Name Description
0 Node ID change See note 1
1 Reserved
2 Start error See note 2
3 Reserved
4 Reserved
5 Reserved
6 Reserved
7 Reserved
° 1. Node ID change: This bit is set to 1, if the user changes the device address. Delete
1 this bit by writing the “Save” command to object 1010, Or setting the device ID
switch to zero, performing a restart, then setting the desired ID and performing a re-
start again.

2. Start error: The module configuration was changed and the user sends the “Start Re-
mote Node” service to request run mode. The configuration of the bus coupler is set
not to allow run mode upon a module change (see object 3006y, ). Therefore, this bit
is set and an emergency message is generated.

A11.2 Object 3102,,: Inline faulted module

This object contains the number of the first module that has faulted.

0= ILCO BK(-XC)-PAC

1= First /O module connected
2= Second I/0O module connected
n=  N%1/O module connected

a. Object description

Index 310264

Name Inline faulted module
Object Var

Data type Unsigned 8
Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 8
Default value No
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A 11.3 Object 3103,,: Inline error max retry

This object contains the number of faulty responses the bus coupler accepts before indicat-

ing a CRC error. Default = 32

a. Object description

Index 3103pex

Name Inline error max retry
Object Var

Data type Unsigned 8
Category Manufacturer

b. Entry description

Access RW

PDO mapping No

Value range Unsigned 8
Default value 32

A11.4 Object 3104,,,: Inline number of modules

This object indicates the number of Inline modules the bus coupler has detected.

a. Object description

Index 3104y

Name Inline number of modules
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range 0...63
Default value No
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A11.5 Object 3105,,,: Inline count of bits

This object represents the data size of the Inline modules in bits. This value indicates the
total number of bits, process data and PCP.

a. Object description

Index 3105pex

Name Inline count of bits
Object Var

Data type Unsigned 16
Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 16
Default value No

A11.6 Object 3106,,,: Inline count of bytes

This object represents the data size of the Inline modules in bytes. This value indicates the
total number of bytes, process data and PCP.

a. Object description

Index 3106ex

Name Inline count of bytes
Object Var

Data type Unsigned 16
Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 16
Default value No
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A 11.7 Object 3109,,,: Inline Loop diagnostic count

This object indicates the loop diagnostic count during a connection error. This is useful
during first power up where the configuration is unknown.

a. Object description

Index 3109ex
Name Inline Loop diagnostic count
Object Var
Data type Unsigned 16
Category Manufacturer
b. Entry description
Access RO
PDO mapping No
Value range Unsigned 16
Default value No
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A 11.8 Object 310A,.,: Inline first faulted module

In the event of a connection error, this value indicates the first module before the error loca-
tion (break) where local bus communication was interrupted.

a. Object description

Index 310Apex

Name Inline first faulted module (before break)
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 8
Default value No

A11.9 Object 310B,,: Inline last faulted module

In the event of a connection error, this value indicates the last module after the error location
(break) where local bus communication was interrupted.

a. Object description

Index 310B}x

Name Inline last faulted module (after break)
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 8
Default value No
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A 11.10 Object 310C,.,: Inline fault (latched)

This object contains the errors latched by the module. See Object 3101, for a further de-
scription.

a. Object description

Index 310Chex
Name Inline fault (latched)
Objects Var
Data type Unsigned 8
Category Manufacturer

b. Entry description
Access RO
PDO mapping No
Value range Unsigned 8
Default value No

If any fault mode causes the outputs to use substitute values, the original cause of the
fault, however, has been removed, the value in this object will indicate the Fault cycles bit
only.

A 11.11 Object 310D, ,: Inline faulted module (latched)
This object contains the number of the last module that has faulted.

a. Object description

e

Index 310Dpex
Name Inline faulted module (latched)
Object Var
Data type Unsigned 8
Category Manufacturer
b. Entry description
Access RO
PDO mapping No
Value range Unsigned 8
Default value No
If any fault mode causes the outputs to use substitute values, the original cause of the
fault, however, has been removed, the value in this object is 0.
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A 11.12 Object 310E,.,: Inline first faulted module (latched)

This object contains the number of the first module before the error location that was latched
during the last connection error.

a. Object description

Index 310Epey

Name Inline first faulted module (latched)
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 8
Default value No

A 11.13 Object 310F,,: Inline last faulted module (latched)

This object contains the number of the last module after the error location that was latched
during the last connection error.

a. Object description

Index 310Fpex

Name Inline last faulted module (latched)
Object Var

Data type Unsigned 8

Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 8
Default value No
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A 11.14 Object 3110,,,: Inline power status

This object indicates the status of the power supplies connected to the bus coupler.

0= Power supply is OK
1= Power supply is out of range

o
~—

Description

Processor

Reserved

Reserved

Reserved

N O O B WD = O

Reserved

a. Object description

Index 3110y

Name Inline power status
Object Var

Data type Unsigned 8
Category Manufacturer

b. Entry description

Access RO
PDO mapping No
Value range Unsigned 8
Default value No
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Inline interface objects

A 11.15 Object 3111,,,: Inline interface control byte

This object contains a byte that can be used to activate the following:
— Acknowledge a peripheral fault
— Delete the latch (memory) of the digital inputs

Restart the local bus

a. Object description

Index 31116y

Name Inline interface control byte

Object Var

Data type Unsigned 8

Category Manufacturer
b. Entry description

Access RwWWwW

PDO mapping Yes

Value range Unsigned 8

Default value 0

Bit | Name Description

0 Acknowledge pe-
ripheral faults

This bit is used to acknowledge peripheral faults on mod-
ules that latch the peripheral fault such as the

IB IL 24 SEG/F-PAC module. Setting the value to a 1 will
acknowledge the fault and clear it if the reason for the fault
has been removed. After the fault has been removed, this
value should be set back to a 0 to enable normal operation.

1 Clear all latched digi-

When set to 1, this bit will clear all DIP latches, if enabled.

tal inputs This value should be set back to a 0 for normal operation.
2 Restart local bus When set to a 1, this bit will restart the Inline local bus. This
method is used to recover from faults that caused the Inline
cycles to be stopped.
3 Reserved
4 Reserved
5 Reserved
6 Reserved
7 Reserved
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A 12 Inline module objects

A 12.1 Object 3200,.,: Inline module ID (stored)

This module indicates the Inline ID of the original module configuration.

a. Object description

Index 3200pe
Name Inline module ID (stored)
Object Array
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..63
Default value 63
Subindex Thex
Description Inline module ID (stored) 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value No

Subindex

(N) = Number of connected I/0 modules

Description Inline module ID (stored) (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 16

Default value No
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Inline module objects

A12.2 Object 3201,,,: Inline module ID (current)

This object indicates the current ID of the Inline module.

a. Object description

Index 32016
Name Inline module ID (current)
Object Var
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..63
Default value 63
Subindex Thex
Description Inline module ID (current) 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value No
Subindex (N) = Number of connected I/0 modules
Description Inline module ID (current) (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 16
Default value No
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A12.3 Object 3202,,: Inline module IN data index

This object indicates the number of the CANopen® index to which the module input data is
mapped to (i.e., DIP module = 6000}, AIP module = 6401}, etc.).

a. Object description

Index 320264
Name Inline module IN data index
Object Var
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description IN data index module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value No

Subindex

(N) = Number of connected I/0 modules

Description IN data index module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 16

Default value No
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Inline module objects

A12.4 Object 3203,.,: Inline module IN data first subindex

This object indicates the first subindex of the CANopen® index to which the module input

data is mapped to.

a. Object description

Index 32036
Name Inline module IN data first subindex
Object Var
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description IN data first subindex module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value No

Subindex

(N) = Number of connected I/0 modules

Description IN data first subindex module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value No
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A 12.5 Object 3204,.,: Inline module IN data last subindex

This object indicates the last subindex of the CANopen® index to which the module input

data is mapped to.

a. Object description

Index 320464
Name Inline module IN data last subindex
Object Var
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description IN data last subindex module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value No

Subindex

(N) = Number of connected I/0 modules

Description IN data last subindex module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value No
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Inline module objects

A12.6 Object 3205,.,: Inline module OUT data index

This object indicates the number of the CANopen® index to which the module output data
is mapped to (i.e., DOP module = 6200y, AOP module = 6411, etc.).

a. Object description

Index 32056
Name Inline module OUT data index
Object Var
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description OUT data index module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value No

Subindex

(N) = Number of connected I/0 modules

Description OUT data index module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 16

Default value No
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A12.7 Object 3206,.,: Inline module OUT data first subindex

This object indicates the first subindex of the CANopen® index to which the module output

data is mapped to.

a. Object description

Index 32066y
Name Inline module OUT data first subindex
Object Var
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description OUT data first subindex module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value No

Subindex

(N) = Number of connected I/0 modules

Description OUT data first subindex module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value No
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Inline module objects

A12.8

Object 3207,,,: Inline module OUT data last subindex

This object indicates the last subindex of the CANopen® index to which the module output

data is mapped to.

a. Object description

Index 3207 ex
Name Inline module OUT data last subindex
Object Var
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description OUT data last subindex module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value No

Subindex

(N) = Number of connected I/0 modules

Description OUT data last subindex module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value No
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A 13 Inline special function module objects

A 13.1 Object 3300,.,: Special function data size

Object 3300y,¢x, subindex 0, indicates the number of special function modules.
Object 3300y, subindex > 0 (subindex = module) indicates the module data width in bytes.

a. Object description

Index 3300,
Name Special function data size
Object Var
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..63
Default value 63
Subindex Thex
Description Special function module data size 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value No

Subindex

(N) = Number of special function modules

(data length > 9 bytes)
Description Special function module data size (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value No
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Inline special function module objects

A 13.2 Obiject 3301,,,: Special function status

This object indicates the status of the special function modules.

a. Object description

Index 3301 pex
Name Special function status
Object Var
Data type Boolean
Category Mandatory
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..63
Default value 63
Subindex Thex
Description Special function module status 1
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..1
Default value No

Subindex

(N) = Number of special function modules

(data length > 9 bytes)
Description Special function module status (N)
Access RO
Entry category Optional
PDO mapping No
Value range 0..1
Default value No

c. Special function module status

0= OK
1= Faulty
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A 13.3 Objects 3302, to 330F,.,: Access to special function mod-
ules

Objects 3302,y -.. 330F ¢y are used to access the special function modules.

Objects 3302,y ... 330Dy, enable access to special function modules with a maximum of
eight bytes of data.

Objects 330E},¢, and 330F},¢, enable access to special function modules with more than
eight bytes of data.

The data length determines the object that is used for access to the special function module
data.

Example:

Module IB IL 400 MLR 1-8A uses one byte of input data and one byte of output data.
Objects 3302},¢4 and 3303y, are used for access.

Module IB IL INC-PAC uses four bytes of input data and four bytes of output data.

Objects 33085 and 3309y, are used for access.

Partial access to particular special function modules is possible by using objects with a
shorter data length. (Objects 3302;,., and 3303}, can also be used to access the lowest
byte of objects 3308}, and 3309,y.)

132
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Inline special function module objects

A 13.4 Obiject 3302,.,: Special function IN data (1 byte)

This object contains the input data from the Inline module to the bus coupler.
The Inline module determines the data size.

a. Object description

Index 3302pex
Name Special function IN data (1 byte)
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function IN data (1 byte) module 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 8
Default value No
Subindex (N) = Number of special function modules
(data length > 9 bytes)
Description Special function IN data (1 byte) (N)
Access RO
Entry category Optional
PDO mapping Yes
Value range Unsigned 8
Default value No
° Please note Section “Objects 3302}y to 330F ox: Access to special function modules” on
1 page 132.
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A13.5

This object contains the output data from the bus coupler to the Inline module.
The Inline module determines the data size.

a. Object description

Object 3303,,: Special function OUT data (1 byte)

Index 33036
Name Special function OUT data (1 byte)
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function OUT data (1 byte) module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 8
Default value No

Subindex

(N) = Number of special function modules

(data length > 9 bytes)
Description Special function OUT data (1 byte) module (N)
Access RWW
Entry category Optional
PDO mapping Yes
Value range Unsigned 8
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Inline special function module objects

A 13.6 Object 3304,.,: Special function IN data (2 bytes)

This object contains the input data from the Inline module to the bus coupler.
The Inline module determines the data size.

a. Object description

Index 33046
Name Special function IN data (2 bytes)
Object Array
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function data IN (2 bytes) module 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 16
Default value No
Subindex (N) = Number of special function modules
(data length > 9 bytes)
Description Special function data IN (2 bytes) module (N)
Access RO
Entry category Optional
PDO mapping Yes
Value range Unsigned 16
Default value No
° Please note Section “Objects 3302}y to 330F ox: Access to special function modules” on
1 page 132.
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A 13.7 Obiject 3305,.,: Special function OUT data (2 bytes)

This object contains the output data from the bus coupler to the Inline module.
The Inline module determines the data size.

a. Object description

Index 33056
Name Special function OUT data (2 bytes)
Object Array
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function OUT data (2 bytes) module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 16
Default value No

Subindex

(N) = Number of special function modules

(data length > 9 bytes)
Description Special function OUT data (2 bytes) module (N)
Access RWW
Entry category Optional
PDO mapping Yes
Value range Unsigned 16
Default value No

page 132.
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Inline special function module objects

A 13.8 Object 3306,.,: Special function IN data (3 bytes)

This object contains the input data from the Inline module to the bus coupler.
The Inline module determines the data size.

a. Object description

Index 33066y
Name Special function IN data (3 bytes)
Object Array
Data type Unsigned 24
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function IN data (3 bytes) module 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 24
Default value No
Subindex (N) = Number of special function modules
(data length > 9 bytes)
Description Special function IN data (3 bytes) module (N)
Access RO
Entry category Optional
PDO mapping Yes
Value range Unsigned 24
Default value No
° Please note Section “Objects 3302}y to 330F ox: Access to special function modules” on
1 page 132.
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A 13.9 Object 3307,.,: Special function OUT data (3 bytes)

This object contains the output data from the bus coupler to the Inline module.
The Inline module determines the data size.

a. Object description

Index 3307 hex
Name Special function OUT data (3 bytes)
Object Array
Data type Unsigned 24
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function OUT data (3 bytes) module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 24
Default value No

Subindex

(N) = Number of special function modules

(data length > 9 bytes)
Description Special function OUT data (3 bytes) module (N)
Access RwWW
Entry category Optional
PDO mapping Yes
Value range Unsigned 24
Default value No
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Inline special function module objects

A 13.10 Object 3308, .,: Special function IN data (4 bytes)

This object contains the input data from the Inline module to the bus coupler.
The Inline module determines the data size.

a. Object description

Index 33086
Name Special function IN data (4 bytes)
Object Array
Data type Unsigned 32
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function IN data (4 bytes) module 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 32
Default value No

Subindex

(N) = Number of special function modules

1 page 132.

(data length > 9 bytes)
Description Special function IN data (4 bytes) module (N)
Access RO
Entry category Optional
PDO mapping Yes
Value range Unsigned 32
Default value No
° Please note Section “Objects 3302}y to 330F ox: Access to special function modules” on
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A 13.11 Object 3309,.,: Special function OUT data (4 bytes)

This object contains the output data from the bus coupler to the Inline module.
The Inline module determines the data size.

a. Object description

Index 330964
Name Special function data OUT (4 bytes)
Object Array
Data type Unsigned 32
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function OUT data (4 bytes) module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 32
Default value No

Subindex

(N) = Number of special function modules

(data length > 9 bytes)
Description Special function OUT data (4 bytes) module (N)
Access RWW
Entry category Optional
PDO mapping Yes
Value range Unsigned 32
Default value No

page 132.

Please note Section “Objects 3302}y to 330Fox: Access to special function modules” on

140

PHOENIX CONTACT

107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK




DOWNLOADED FROM WWW.SCATTS.CO.UK

Inline special function module objects

A 13.12 Object 330A,.,: Special function IN data (6 bytes)

This object contains the input data from the Inline module to the bus coupler.
The Inline module determines the data size.

a. Object description

Index 330Anex
Name Special function IN data (6 bytes)
Object Array
Data type Unsigned 48
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function IN data (6 bytes) module 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 48
Default value No

Subindex

(N) = Number of special function modules

1 page 132.

(data length > 9 bytes)
Description Special function IN data (6 bytes) module (N)
Access RO
Entry category Optional
PDO mapping Yes
Value range Unsigned 48
Default value No
° Please note Section “Objects 3302}y to 330F ox: Access to special function modules” on
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A 13.13 Object 330B,,: Special function OUT data (6 bytes)

This object contains the output data from the bus coupler to the Inline module.
The Inline module determines the data size.

a. Object description

Index 330Bpey
Name Special function OUT data (6 bytes)
Object Array
Data type Unsigned 48
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function OUT data (6 bytes) module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 48
Default value No

Subindex

(N) = Number of special function modules

(data length > 9 bytes)
Description Special function OUT data (6 bytes) module (N)
Access RWW
Entry category Optional
PDO mapping Yes
Value range Unsigned 48
Default value No
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Inline special function module objects

A 13.14 Object 330C,.,: Special function IN data (8 bytes)

This object contains the input data from the Inline module to the bus coupler.
The Inline module determines the data size.

a. Object description

Index 330Cex
Name Special function IN data (8 bytes)
Object Array
Data type Unsigned 64
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0...63
Default value 63
Subindex Thex
Description Special function IN data (8 bytes) module 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 64
Default value No
Subindex (N) = Number of special function modules
(data length > 9 bytes)
Description Special function IN data (8 bytes) module (N)
Access RO
Entry category Optional
PDO mapping Yes
Value range Unsigned 64
Default value No
° Please note Section “Objects 3302}y to 330F ox: Access to special function modules” on
1 page 132.
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A 13.15 Object 330D,,: Special function OUT data (8 bytes)

This object contains the output data from the bus coupler to the Inline module.
The Inline module determines the data size.

a. Object description

Index 330Dyex
Name Special function OUT data (8 bytes)
Object Array
Data type Unsigned 64
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of Inline special function modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..63
Default value 63
Subindex Thex
Description Special function OUT data (8 bytes) module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 64
Default value No

Subindex

(N) = Number of special function modules

(data length > 9 bytes)
Description Special function OUT data (8 bytes) module (N)
Access RWW
Entry category Optional
PDO mapping Yes
Value range Unsigned 64
Default value No
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Inline special function module objects

A 13.16 Object 330E,.,: Special function IN data (> 8 bytes)

This object is used to access modules with a data size of more than eight bytes. The data
can be mapped to more than one PDO.

Input data: data from the Inline module to the bus coupler.
The Inline module determines the data size.

a. Object description

Index 330E ¢
Name Special function IN data (> 8 bytes)
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of special function IN data bytes (> 8 bytes)
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..254
Default value 63
Subindex Thex
Description Special function IN data (large) byte 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range Unsigned 8
Default value No

Subindex

(N) = Number of data bytes

Description Special function IN data (large) byte (N)
Access RO

Entry category Optional

PDO mapping Yes

Value range Unsigned 8

Default value No

e
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A 13.17 Object 330F,.,: Special function OUT data (> 8 bytes)

This object is used to access modules with a data size of more than eight bytes. The data
can be mapped to more than one PDO. It is the task of the user to ensure data consistency.

Output data from the bus coupler to the Inline module.
The Inline module determines the data size.

a. Object description

Index 330F}ex

Name Special function OUT data (> 8 bytes)
Object Array

Data type Unsigned 64

Category Manufacturer

b. Entry description

Subindex Ohex

Description Number of special function OUT data bytes (> 8 bytes)
Access RO

Entry category Mandatory

PDO mapping No

Value range 0..254

Default value 63

Subindex Thex

Description Special function OUT data (large) byte 1
Access RWW

Entry category Mandatory

PDO mapping Yes

Value range Unsigned 8

Default value No

Subindex (N) = Number of data bytes

Description Special function OUT data (large) byte (N)
Access RWW

Entry category Optional

PDO mapping Yes

Value range Unsigned 8

Default value No

page 132.

Please note Section “Objects 3302,y to 330F o4: Access to special function modules” on
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Objects for serial communication

A 14 Objects for serial communication

A 14.1 Object 3500,,: Serial module type

Object 35004, subindex 0, indicates the number of serial modules.
Object 350044, subindex > 0 (subindex = module) indicates the type of the serial module.

a. Object description

Index 35006
Name Serial module type
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial module type module number 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value No
Subindex (N) = Number of serial modules connected
Description Serial module type module number (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value No

c. Serial module type

This value indicates the type of the serial module.

0= RS-232
1= RS-485
2= RS-422
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A14.2 Object 3501,,: Serial module status

This object indicates the status of the serial modules.

a. Object description

Index 3501 e
Name Serial module status
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial module status module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Boolean
Default value No

Subindex

(N) = Number of serial modules connected

Description Serial module status module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Boolean

Default value No

c. Serial module status

0= OK
1= Faulty
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A 14.3 Object 3502, ,: Serial status word

This object contains the status words of the serial modules.

a. Object description

Index 350264
Name Serial status word
Object Array
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial status word module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value No

Subindex

(N) = Number of serial modules connected

Description Serial status word module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 16

Default value No

107064_en_05

PHOENIX CONTACT 149

DOWNLOADED FROM WWW.SCATTS.CO.UK




IL CO BK(-XC)-PAC

DOWNLOADED FROM WWW.SCATTS.CO.UK

c. Serial status word

Byte 1 Name

15 MSB Number of received characters (mode-dependent)
14 Number of received characters (mode-dependent)
13 Number of received characters (mode-dependent)
12 Number of received characters (mode-dependent)
11 Number of received characters (mode-dependent)
10 Number of received characters (mode-dependent)
9 Number of received characters (mode-dependent)
8 Number of received characters (mode-dependent)
Byte 2 Name

7 Reserved

6 Transmit buffer not full

5 Transmit buffer full

4 Receive buffer full

3 Re-init executed

2 Send error

1 Received error

oLSB Receive buffer not empty
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Objects for serial communication

A 14.4 Object 3503,,: Serial control word

This object contains the control words of the serial modules.

a. Object description

Index 3503}6x
Name Serial control word
Object Array
Data type Unsigned 16
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial control word module 1
Access RWW
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value No

Subindex

(N) = Number of serial modules connected

Description Serial control word module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 16

Default value No
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c. Serial control word

Byte 1 Name
15 MSB Reserved
14 Reserved
13 Reserved
12 Reserved
11 Reserved
10 Reserved
9 Reserved
8 Reserved
Byte 2 Name
7 DTR
6 Reserved
5 Reserved
4 Reserved
3 Execute re-Init
2 Reset send error
1 Reset received error
oLsB Reserved
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A 14.5 Object 3504,.,: Serial receive data

This object contains the receive data of the serial modules.

a. Object description

Index 3504,ex
Name Serial receive data
Object Array
Data type DOMAIN
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial receive data module 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range DOMAIN
Default value No

Subindex

(N) = Number of serial modules connected

Description Serial receive data module (N)
Access RO

Entry category Optional

PDO mapping Yes

Value range DOMAIN

Default value No

c. Format

Byte 1

Data length (bytes received)

Byte 2

Receive data, if necessary

Byte N

Receive data, if necessary
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A14.6 Object 3505,.,: Serial transmit data

This object contains the transmit data of the serial modules.

a. Object description

Index 350564
Name Serial transmit data
Object Array
Data type DOMAIN
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial transmit data module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range DOMAIN
Default value No
Subindex (N) = Number of serial modules connected
Description Serial transmit data module (N)
Access RwWW
Entry category Optional
PDO mapping Yes
Value range DOMAIN
Default value No
c. Format
Byte 1 Data length (bytes to transmit)
Byte 2 Transmit data, if necessary
Byte N Transmit data, if necessary
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A 14.7 Object 3506,.,: Serial receive data fragment

This object contains fragmented receive data of the serial modules.

a. Object description

Index 3506164
Name Serial receive data fragment
Object Array
Data type SERIAL_RECEIVE(42,¢y)
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial receive data fragment module 1
Access RO
Entry category Mandatory
PDO mapping Yes
Value range SERIAL_RECEIVE(42},¢x)
Default value No

Subindex

(N) = Number of serial modules connected

Description Serial receive data fragment module (N)
Access RO

Entry category Optional

PDO mapping Yes

Value range SERIAL_RECEIVE(42¢y)

Default value No

o

See also Section “Fragmented services” on page 238.
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A14.8

Object 3507,,: Serial transmit data fragment

This object contains fragmented transmit data of the serial modules.

a. Object description

Index 3507 hex
Name Serial transmit data fragment
Object Array
Data type SERIAL_TRANSMIT(43},¢y)
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial transmit data fragment module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range SERIAL_TRANSMIT(43pey)
Default value No

Subindex

(N) = Number of serial modules connected

Description Serial transmit data fragment module (N)
Access RwWW

Entry category Optional

PDO mapping Yes

Value range SERIAL_TRANSMIT(43},¢y)

Default value No

o

See also Section “Fragmented services” on page 238.
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Objects for serial communication

A14.9 Object 3508,,: Serial protocol

This object contains the protocol of the serial modules.

a. Object description

Index 350816
Name Serial protocol
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial protocol module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 0

Subindex

(N) = Number of serial modules connected

Description Serial protocol module (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value 0
c. Protocol
Code Meaning
00}, Transparent (default)
01hex End-to-end
02ex Dual buffer
03hex 3964R
04pex XON/XOFF
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A 14.10 Object 3509,.,: Serial baud rate

This object contains the baud rate of the serial modules.

a. Object description

Index 350964
Name Serial Baud Rate
Object Array
Data type Unsigned 8
Category Manufacturer

b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial baud rate module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 07hex
Subindex (N) = Number of serial modules connected
Description Serial baud rate module (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value 07hex

c. Baud rate
Code Value
00pex 110
01hex 300
02pex 600
03hex 1200
04pex 1800
05hex 2400
061ex 4800
07hex 9600 (default)
081ex 19200
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A 14.11 Object 350A,.,: Serial data width

This object contains the data width of the serial modules.

a. Object description

Index 350Aney
Name Serial data width
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial data width module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 02ex

Subindex

(N) = Number of serial modules connected

Description Serial data width module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value 02ex
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c. Data width

Code Meaning

Data Bits Parity Stop bits
00hex 7 Even 1

01hex 7 Odd 1

02, . 8 Even 1 (default)
03hex 8 Odd 1

04pex 8 Without 1 1

05hex 7 Without 1 1

0616 7 Even 2

07hex 7 Odd 2

08hex 8 Even 2

09hex 8 Odd 2

0Apex 8 Without 2 2

0Bhex 7 Without 2 2
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A 14.12 Object 350D,,: Serial error pattern

This object contains the character for the error pattern of the serial modules.

a. Object description

Index 350Dpex
Name Serial error pattern
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial error pattern module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 24104 (‘F)

Subindex

(N) = Number of serial modules connected

Description Serial error pattern module (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value 24104 ('F)
c. Error pattern
Code Meaning
24, ., $ (default)
XXhex Any character
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A 14.13 Object 350E,,: Serial first delimiter

This object contains the first delimiter of the serial modules.

a. Object description

Index 350E ¢«

Name Serial first delimiter
Object Array

Data type Unsigned 8
Category Manufacturer

b. Entry description

Subindex Ohex

Description Number of serial modules
Access RO

Entry category Mandatory

PDO mapping No

Value range 0..16

Default value 16

Subindex Thex

Description Serial first delimiter module 1
Access RW

Entry category Mandatory

PDO mapping No

Value range Unsigned 8

Default value ODpex (CR) Carriage Return

Subindex

(N) = Number of serial modules connected

Description Serial first delimiter module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value

0Dpex (CR) Carriage Return

c. First delimiter

Code Meaning
0Dy oy Carriage Return (CR), (default)
XXhex Any character

162

PHOENIX CONTACT

DOWNLOADED FROM WWW.SCATTS.CO.UK

107064_en_05




DOWNLOADED FROM WWW.SCATTS.CO.UK

Objects for serial communication

A 14.14 Object 350F,,: Serial second delimiter

This object contains the second delimiter of the serial modules.

a. Object description

Index 350Fex
Name Serial second delimiter
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial second delimiter module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8

Default value

0Apex (LF) Line Feed

Subindex

(N) = Number of serial modules connected

Description Serial first delimiter module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value

0Apey (LF) Line feed

c. Second delimiter

Code Meaning
0A ey Line feed (LF), (default)
XXhex Any character
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A 14.15 Object 3510,.,: 3964R priority

This object contains the priority of the serial modules.

a. Object description

Index 3510pex
Name 3964R priority
Object Array

Data type Unsigned 8
Category Manufacturer

b. Entry description

Subindex Ohex

Description Number of serial modules
Access RO

Entry category Mandatory

PDO mapping No

Value range 0..16

Default value 16

Subindex Thex

Description 3964R priority module 1
Access RwW

Entry category Mandatory

PDO mapping No

Value range Unsigned 8

Default value 0

Subindex (N) = Number of serial modules connected
Description 3964R priority module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value 0

c. 3964R priority

Code Meaning
00}, Low priority (default)
01hex High priority
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A 14.16 Object 3511,,: Serial output type

This object contains the output type of the serial modules.

a. Object description

Index 35116
Name Serial output type
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial output type module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8

Default value

0 for 232; 1 for 485; 2 for 422

Subindex

(N) = Number of serial modules connected

Description Serial output type module (N)
Access RwW

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value

0 for 232; 1 for 485; 2 for 422

c. Output type

Code Meaning

00}, RS-232 (default for the RS-232 module type)
01y RS-485 (default for the RS-485 module type)
02pex RS-422
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A 14.17 Object 3512, ,: Serial DTR control

This object contains DTR control of the serial modules.

a. Object description

Index 35124

Name Serial DTR control
Object Array

Data type Unsigned 8
Category Manufacturer

b. Entry description

Subindex Ohex

Description Number of serial modules
Access RO

Entry category Mandatory

PDO mapping No

Value range 0..16

Default value 16

Subindex Thex

Description Serial DTR control module 1
Access RW

Entry category Mandatory

PDO mapping No

Value range Unsigned 8

Default value 00pex

Subindex (N) = Number of serial modules connected
Description Serial DTR control module (N)
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value 00hex

c. DTR control (only valid for RS-232 type)

Code Meaning
00}, Automatic (default)
01hex Via process data

166

PHOENIX CONTACT

DOWNLOADED FROM WWW.SCATTS.CO.UK

107064_en_05




DOWNLOADED FROM WWW.SCATTS.CO.UK

Objects for serial communication

A 14.18 Obiject 3513,,: Serial rotation switch

This object contains the rotation switch of the serial modules.

a. Object description

Index 35136
Name Serial rotation switch
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial rotation switch module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 00pex

Subindex

(N) = Number of serial modules connected

Description Serial rotation switch module (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value 00hex
c. Rotation switch
Code Meaning
00}, No rotation (default)
01hex Rotation
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A 14.19 Object 3514,,: Serial XON pattern

This object contains the character for the XON pattern of the serial modules.

a. Object description

Index 3514o
Name Serial XON pattern
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..8
Default value 0
Subindex Thex
Description Serial XON pattern module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 11hex

Subindex

(N) = Number of serial modules connected

Description Serial XON pattern module (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value 11hex
c. XON pattern
Code Meaning
11pex (Default)
XXhex Any character (not the same as XOFF pattern)
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A 14.20 Obiject 3515, ,: Serial XOFF pattern

This object contains the character for the XOFF pattern of the serial modules.

a. Object description

Index 35156
Name Serial XOFF pattern
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..8
Default value 0
Subindex Thex
Description Serial XOFF pattern module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 13hex

Subindex

(N) = Number of serial modules connected

Description Serial XOFF pattern module (N)
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value 13hex
c. XOFF pattern
Code Meaning
131 ex (Default)
XXhex Any character (not the same as XON pattern)
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A 14.21 Object 351C,.,: Serial module enable

This object can be used to disable the serial module in order for PCP objects to be used for
communication with the module.

0= Disabled
1= Enabled

a. Object description

Index 351Chex
Name Serial module enable
Object Array
Data type Boolean
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of serial modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 16
Subindex Thex
Description Serial enable module 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Boolean

Default value

1

Subindex

(N) = Number of serial modules connected

Description Serial enable module (N)
Access RW

Entry category Optional

PDO mapping No

Value range Boolean

Default value

1

170  PHOENIX CONTACT

DOWNLOADED FROM WWW.SCATTS.CO.UK

107064_en_05




DOWNLOADED FROM WWW.SCATTS.CO.UK

Digital input objects

A 15 Digital input objects

A 15.1 Object 6000,.,: Read input 8 bits
This object reads groups of 8 input lines as 8-bit information. A maximum of 254 x 8-bit in-
puts can be addressed (2032 inputs). This object is mandatory for digital input modules and

supports all the implemented input lines.

a. Object description

Index 6000y,64

Name Read input 8 bits

Object Array

Data type Unsigned 8

Category Conditional: Device with digital inputs

b. Entry description

Subindex Ohex

Description Number of inputs 8 bits

Access RO

Entry category Mandatory

PDO mapping No

Value range Thex 10 FEpex

Default value 32

Subindex Thex

Description Read input 1,6y 10 81ex

Access RO

Entry category Mandatory

PDO mapping Default

Value range Unsigned 8

Default value No

Subindex 2hex 8hex

Description Read input 9pgy 10 104y ..
Read input 39,o t0 4010

Access RO

Entry category Optional

PDO mapping Default

Value range Unsigned 8

Default value No
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Subindex hex - FEnex

Description Read input 41},¢5 10 481¢y ---
Read input 7E8},5y t0 7F0pex

Access RO

Entry category Optional

PDO mapping Optional

Value range Unsigned 8

Default value No

° CANopen® uses multi-byte accesses to represent the data as the low byte to the high
1 byte. The same data can be accessed using the 8-bit access or multi-byte accesses (e.g.,
6000pey and 6100y,¢,). The 8-bit access on the odd subindexes represents the eight low-
est bits of the 16-bit access. The even subindexes represent the upper bits of the 16-bit
access.
A 15.2 Obiject 6005,.,: Global interrupt enable digital 8 bits
This object is used to globally enable and disable the interrupt behavior without changing
the interrupt masks. In event-driven mode the device transmits the input values depending
on the interrupt masks in objects 6006},5y, 6007},¢, and 6008},¢y (Or 6050y -- 6057y,
6060y -- 606716y, 6070y -- 6077 gy, OF 6106y, 610716y, 61080y, OF 612616y, 6127y,
6128},54) and the PDO transmission method.
TRUE = Global interrupt enabled
FALSE = Global interrupt disabled
a. Object description
Index 600564
Name Global interrupt enable digital 8 bits
Object Variable
Data type Boolean
Category Optional
b. Entry description
Subindex Ohex
Access RW
PDO mapping No
Value range Boolean
Default value TRUE
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A 15.3 Obiject 6006,.,: Interrupt mask any change 8 bits

This object determines which input lines activate an interrupt by means of positive and/or
negative edge detection.

1= Interrupt enabled
0= Interrupt disabled

a. Object description

Index 600616
Name Interrupt mask any change 8 bits
Object Array
Data type Unsigned 8
Category Optional
b. Entry description
Subindex Ohex
Description Number of inputs 8 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEpex
Default value No
Subindex Thex
Description Interrupt any change 1o t0 8j6x
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value FFhex
Subindex 2p0x
Description Interrupt any change 9y,¢4 t0 1064
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value FFhex
Subindex FE| cx
Description Interrupt any change 7E8,ox t0 7F0} o
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value FFhex
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A 15.4 Obiject 6100,.,: Read input 16 bits

This object reads groups of 16 input lines as 16-bit information. A maximum of 254 x 16-bit
inputs can be addressed (4064 inputs).

a. Object description

Index 6100pex

Name Read input 16 bits
Object Array

Data type Unsigned 16
Category Conditional: optional

b. Entry description

Subindex Ohex

Description Number of inputs 16 bits
Access RO

Entry category Mandatory

PDO mapping No

Value range Opex 10 FEpex

Default value No

Subindex Thex

Description Read input 1j,gy t0 10y
Access RO

Entry category Mandatory

PDO mapping Yes

Value range Unsigned 16

Default value No

Subindex 2/ 0x

Description Read input 11,4 10 204¢y
Access RO

Entry category Optional

PDO mapping Yes

Value range Unsigned 16

Default value No

Subindex FE|ex

Description Read input FDOy,g, to FEO}oy
Access RO

Entry category Optional

PDO mapping Yes

Value range Unsigned 16

Default value No
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Digital input objects

A 15.5

Object 6106,,,: Interrupt mask any change 16 bits

This object determines which input lines activate an interrupt by means of positive and/or

negative edge detection.

1= Interrupt enabled
0= Interrupt disabled

a. Object description

Index 61061y
Name Interrupt mask any change 16 bits
Object Array
Data type Unsigned 16
Category Optional
b. Entry description
Subindex Ohex
Description Number of inputs 16 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Opex 10 FEnex
Default value No
Subindex Thex
Description Interrupt any change 1,5 t0 106y
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value FFFFhex
Subindex 2p0x
Description Interrupt any change 11,5, t0 20y,
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 16
Default value FFFFhex
Subindex FE| cx
Description Interrupt any change FD 1}y 10 FEOpey
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 16
Default value FFFFhex
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A 15.6 Object 6120,.,: Read input 32 bits

This object reads groups of 16 input lines as 32-bit information. A maximum of 254 x 32-bit
inputs can be addressed (8128 inputs).

a. Object description

Index 612016

Name Read input 32 bits
Object Array

Data type Unsigned 32
Category Conditional: optional

b. Entry description

Subindex Ohex

Description Number of inputs 32 bits
Access RO

Entry category Mandatory

PDO mapping No

Value range Opex 10 FEpex

Default value No

Subindex Thex

Description Read inputs 1,6y t0 2046y
Access RO

Entry category Mandatory

PDO mapping Yes

Value range Unsigned 32

Default value No

Subindex 2/ 0x

Description Read inputs 21,5 10 4016y
Access RO

Entry category Optional

PDO mapping Yes

Value range Unsigned 32

Default value No

Subindex FE|ex

Description Read inputs 1FAOQ} gy to 1FCOpe
Access RO

Entry category Optional

PDO mapping Yes

Value range Unsigned 32

Default value No
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Digital input objects

A 15.7 Object 6126,,,: Interrupt mask any change 32 bits

This object determines which input lines activate an interrupt by means of positive and/or
negative edge detection.

1= Interrupt enabled
0= Interrupt disabled

a. Object description

Index 612616y
Name Interrupt mask any change 32 bits
Object Array
Data type Unsigned 32
Category Optional
b. Entry description
Subindex Ohex
Description Number of inputs 32 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Ohex t0 FEpex
Default value No
Subindex Thex
Description Interrupt any change input 1,5 t0 201¢y
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 32
Default value FFFF FFFFpex
Subindex 2p0x
Description Interrupt any change input 21,5, t0 40p,0
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 32
Default value FFFF FFFF}ex
Subindex FE| cx
Description Interrupt any change input 1FA1;¢y to 1FCOpey
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 32
Default value FFFF FFFFpex
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A 16 Digital output objects

A 16.1

Object 6200,,: Write output 8 bits

This object compiles a group of eight output lines as one byte of information. A maximum of
254 x 8-bit output blocks can be addressed.

a. Object description

Index 6200pex

Name Write output 8 bits

Object Array (8hey)

Data type Unsigned 8

Category Conditional: Device with digital outputs

b. Entry description

Subindex Ohex

Description Number of outputs 8 bits

Access RO

Entry category Mandatory

PDO mapping No

Value range Thex 10 FEhex

Default value No

Subindex Thex

Description Write output 1p,6y 10 816

Access RWW

Entry category Mandatory

PDO mapping Default

Value range Unsigned 8

Default value Ohex

Subindex 2hex -+ 8hex

Description Write output 9pex t0 10hey ---
Write output 39,oy t0 4010

Access RWW

Entry category Optional

PDO mapping Default

Value range Unsigned 8

Default value Ohex

Subindex hex - FEhex

Description Write output 41y,o5 10 486y .-
Write output 7E9y,¢, t0 7FO0p oy

Access RWW

Entry category Optional

PDO mapping Optional

Value range Unsigned 8

Default value Ohex
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Digital output objects

CANopen® uses multi-byte accesses to represent the data as the low byte to the high
byte. The same data can be accessed using the 8-bit access or multi-byte accesses (e.qg.,
6200y,x and 63004,¢,). The 8-bit access on the odd subindexes represents the eight low-
est bits of the 16-bit access. The even subindexes represent the upper bits of the 16-bit
access.
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A16.2 Object 6206,.,: Error mode output 8 bits

This object indicates whether an output is set to a predefined substitute value (see object
620716y in the event of an internal device failure.

1= The output value is set to the substitute value defined in object 6207,,¢,.

0= The output value is held if an error occurs.

a. Object description

Index 6206},0x
Name Error mode output 8 bits
Object Array
Data type Unsigned 8
Category Optional
b. Entry description
Subindex Ohex
Description Number of outputs 8 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEpex
Default value No
Subindex Thex
Description Error mode output 1,¢x t0 8pex
Access RW
Entry category Mandatory
PDO mapping Optional
Value range Unsigned 8
Default value FFhex
Subindex 2pex
Description Error mode output 9¢y 10 104y
Access RW
Entry category Optional
PDO mapping Optional
Value range Unsigned 8
Default value FFhex
Subindex FEex
Description Error mode output 7E9y,¢, to 7F0yey
Access RW
Entry category Optional
PDO mapping Optional
Value range Unsigned 8
Default value FFhex
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Digital output objects

A 16.3 Object 6207,,,: Error value output 8 bits

If the relevant error mode is active, this object defines the substitute value the outputs are

set to in the event of an error.

0= Inthe eventof an error, the output is set to “0”, provided that object 6206,y is en-
abled.

1= Inthe event of an error, the output is set to “1”, provided that object 6206y, is en-
abled.

a. Object description

Index 6207 ey
Name Error value output 8 bits
Object Array
Data type Unsigned 8
Category Optional
b. Entry description
Subindex Ohex
Description Number of outputs 8 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEpex
Default value No
Subindex Thex
Description Error value output 1,6y t0 8hey
Access RW
Entry category Mandatory
PDO mapping Optional
Value range Unsigned 8
Default value Ohex
Subindex 2hex
Description Error value output 9y, 10 104
Access RW
Entry category Optional
PDO mapping Optional
Value range Unsigned 8
Default value Ohex
Subindex FE|cx
Description Error value output 7E9y,gy t0 7FO0pex
Access RW
Entry category Optional
PDO mapping Optional
Value range Unsigned 8
Default value Ohex
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A16.4 Object 6300,.,: Write output 16 bits

This object compiles a group of 16 output lines as 2-byte information. A maximum of 254 x
16-bit output blocks can be addressed.

a. Object description

Index 6300164
Name Write output 16 bits
Object Array
Data type Unsigned 16
Category Optional
b. Entry description
Subindex Ohex
Description Number of outputs 16 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Opex 10 FEpex
Default value No
Subindex Thex
Description Write output 1p,gy t0 10pex
Access RWW
Entry category Mandatory
PDO mapping Default
Value range Unsigned 16
Default value Ohex
Subindex 21 0x
Description Write output 111,65 10 2016y
Access RWW
Entry category Optional
PDO mapping Default
Value range Unsigned 16
Default value Ohex
Subindex FE|ex
Description Write output FEOy,oy t0 FFOpey
Access RWW
Entry category Optional
PDO mapping Optional
Value range Unsigned 16
Default value Ohex
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Digital output objects

A 16.5

Object 6306,,,: Error mode output 16 bits

This object indicates whether an output is set to a predefined substitute value (see object
63071ey) in the event of an internal device failure.

1= The output value is set to the substitute value defined in object 6307,,¢y.

0= The output value is held if an error occurs.

a. Object description

Index 630616y
Name Error mode output 16 bits
Object Array
Data type Unsigned 16
Category Optional
b. Entry description
Subindex Ohex
Description Number of outputs 16 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Opex 10 FEnex
Default value No
Subindex Thex
Description Error mode output 1,5 10 10p¢y
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value FFFFhex
Subindex 2pex
Description Error mode output 11,5, t0 20}0
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 16
Default value FFFFhex
Subindex FE| cx
Description Error mode output FEO},gy to FFOpey
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 16
Default value FFFFhex
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A 16.6 Object 6307,,,: Error value output 16 bits

If the relevant error mode is active, this object defines the substitute value the outputs are

set to in the event of an error.

0= Inthe event of an error, the output is set to “0”, provided that object 6306,y is en-
abled.

1= Inthe event of an error, the output is set to “1”, provided that object 6306}, is en-
abled.

a. Object description

Index 6307 e
Name Error value output 16 bits
Object Array
Data type Unsigned 16
Category Optional
b. Entry description
Subindex Ohex
Description Number of outputs 16 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEhex
Default value No
Subindex Thex
Description Error value output 1j,¢y t0 106y
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value Ohex
Subindex 2p0x
Description Error value output 114¢y 10 20p6x
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 16
Default value Ohex
Subindex FEj ey
Description Error value output FEOy oy to FFOpey
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 16
Default value Ohex
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Digital output objects

A 16.7

Object 6320,,,: Write output 32 bits

This object compiles a group of 32 output lines as 4-byte information. A maximum of 254 x
32-bit output blocks can be addressed.

a. Object description

Index 6320pex
Name Write output 32 bits
Object Array
Data type Unsigned 32
Category Optional
b. Entry description
Subindex Ohex
Description Number of outputs 32 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Opex 10 FEpex
Default value No
Subindex Thex
Description Write output 1p,gy t0 20y
Access RWW
Entry category Mandatory
PDO mapping Default
Value range Unsigned 32
Default value Ohex
Subindex 21 0x
Description Write output 21,5, 10 40},64
Access RWW
Entry category Optional
PDO mapping Default
Value range Unsigned 32
Default value Ohex
Subindex FE|ex
Description Write output 1FCOpey t0 1FEO} gy
Access RWW
Entry category Optional
PDO mapping Optional
Value range Unsigned 32
Default value Ohex
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A 16.8 Object 6326,,: Error mode output 32 bits

This object indicates whether an output is set to a predefined substitute value (see object
632716y in the event of an internal device failure.

1= The output value is set to the substitute value defined in object 6327,,,.

0= The output value is held if an error occurs.

a. Object description

Index 632616
Name Error mode output 32 bits
Object Array
Data type Unsigned 32
Category Optional
b. Entry description
Subindex Ohex
Description Number of outputs 32 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Ohex t0 FEpex
Default value No
Subindex Thex
Description Error mode output 1,5 10 204y
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 32
Default value FFFF FFFFpex
Subindex 2pex
Description Error mode output 21,5, t0 40y0
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 32
Default value FFFF FFFF}ex
Subindex FE| cx
Description Error mode output 1FCOygy t0 1FEOp gy
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 32
Default value FFFF FFFFpex
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Digital output objects

A16.9 Object 6327,,: Error value output 32 bits

If the relevant error mode is active, this object defines the substitute value the outputs are

set to in the event of an error.

0= Inthe event of an error, the output is set to “0”, provided that object 6326, is en-
abled.

1= Inthe event of an error, the output is set to “1”, provided that object 6326,y is en-
abled.

a. Object description

Index 6327 ex
Name Error value output 32 bits
Object Array
Data type Unsigned 32
Category Optional
b. Entry description
Subindex Ohex
Description Number of outputs 32 bits
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEhex
Default value No
Subindex Thex
Description Error value output 1y, t0 200y
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 32
Default value Ohex
Subindex 2p0x
Description Error value output 21,y 10 40p6x
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 32
Default value Ohex
Subindex FEj ey
Description Error value output 1FCOy,gy t0 TFEOQ} gy
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 32
Default value Ohex
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A 17 Analog input objects

A17.1 Object 6400,.,: Read analog input 8 bits

This object reads the value of input channel “n”. The value has a width of 8 bits or less. The
value is always aligned on the left. The remaining bits on the right side of the LSB are set to

zZero.

a. Object description

Index 64006y
Name Read analog input 8 bits
Object Array
Data type Integer8
Category Optional
b. Entry description
Subindex Ohex

Description Number of analog inputs 8 bits
Access RO

Entry category Mandatory

PDO mapping No

Value range Thex 10 FEpex

Default value No

Subindex Thex

Description Analog input 146

Access RO

Entry category Mandatory

PDO mapping Optional

Value range Integer8

Default value No

Subindex 2phex - 1Chex

Description Analog input 2y, .. Analog input 1Cy,oy
Access RO

Entry category Optional

PDO mapping Optional

Value range Integer8

Default value No

Subindex

1Dy --- FEpex

Description Analog input 1Dy .. Analog input FEp gy
Access RO

Entry category Optional

PDO mapping Optional

Value range Integer8

Default value No
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Analog input objects

CANopen® uses multi-byte accesses to represent the data as the low byte to the high
byte. The same data can be accessed using the 8-bit access or multi-byte accesses (e.qg.,
64005 and 6401},¢,). The 8-bit access on the odd subindexes represents the eight low-
est bits of the 16-bit access. The even subindexes represent the upper bits of the 16-bit
access.
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A17.2 Object 6401,.,: Read analog input 16 bits

This object reads the value of input channel “n”. The value has a width of 16 bits or less. The
value is always aligned on the left. The remaining bits on the right side of the LSB are set to

Zero.

a. Object description

Index 64010

Name Read analog input 16 bits

Object Array

Data type Integer16

Category Conditional: Device with analog input

b. Entry description

Subindex Ohex

Description Number of analog inputs 16 bits
Access RO

Entry category Mandatory

PDO mapping No

Value range Thex 10 FEpex

Default value No

Subindex Thex

Description Analog input 1p¢y

Access RO

Entry category Mandatory

PDO mapping Default

Value range Integer16

Default value No

Subindex 2pey - 1Chey

Description Analog input 2y, .. Analog input 1Cyex
Access RO

Entry category Optional

PDO mapping Default

Value range Integer

Default value No

Subindex 1Dy --- FEpex

Description Analog input 1Dy, .. Analog input FE; oy
Access RO

Entry category Optional

PDO mapping Optional

Value range Integer

Default value No
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Analog output objects

A 18 Analog output objects

A 18.1 Object 6410,.,: Write analog output 8 bits

This object writes an Integer8 value to output channel “n”. The value is always aligned on

the left.

a. Object description

Index 6410pex

Name Write analog output 8 bits
Object Array

Data type Integer8

Category Optional
b. Entry description

Subindex Ohex

Description Number of analog outputs 8 bits
Access RO

Entry category Mandatory

PDO mapping No

Value range Thex 10 FEpex

Default value No

Subindex Thex

Description Analog output 144
Access RWW

Entry category Mandatory

PDO mapping Default

Value range Integer8

Default value Ohex

Subindex 26y - 1Chey
Description Analog output 2,6, .. Analog output 1Cy,ex
Access RWW

Entry category Default

PDO mapping Optional

Value range Integer8

Default value Ohex

Subindex 1Dy --- FEpex
Description Analog output 1Dy, ... Analog output FE ¢y
Access RWW

Entry category Optional

PDO mapping Optional

Value range Integer8

Default value Ohex
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° CANopen® uses multi-byte accesses to represent the data as the low byte to the high
1 byte. The same data can be accessed using the 8-bit access or multi-byte accesses (e.g.,
6410yx and 6411},.,). The 8-bit access on the odd subindexes represents the eight low-
est bits of the 16-bit access. The even subindexes represent the upper bits of the 16-bit
access.
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Analog output objects

A 18.2 Object 6411,.,: Write analog output 16 bits

This object writes an Integer16 value to output channel “n”. The value is always aligned on

the left.

a. Object description

Index 64116

Name Write analog output 16 bits

Object Array

Data type Integer16

Category Conditional: Device with analog output

b. Entry description

Subindex Ohex

Description Number of analog outputs 16 bits
Access RO

Entry category Mandatory

PDO mapping No

Value range Thex 10 FEpex
Default value No

Subindex Thex

Description Analog output 144
Access RWW

Entry category Mandatory

PDO mapping Default

Value range Integer16

Default value Ohex

Subindex 2oy - 1Chex
Description Analog output 2,y ... Analog output 1C}e
Access RWW

Entry category Default

PDO mapping Optional

Value range Integer16

Default value Ohex

Subindex

1Dy -+ FEpex

Description Analog output 1D}y .. Analog output FEy ¢y
Access RWW

Entry category Optional

PDO mapping Optional

Value range Integer16

Default value Ohex
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Setting up the analog inputs

Use care when enabling the analog input interrupts. The analog interrupt deltas, the upper
limits and lower limits should be configured first. Any errors during interrupt configuration
prior to using the global enable object “Analog input interrupt global enable” will cause PDO
messages to be generated in the event of bit changes of an analog input, and will lead to a
CAN “bus saturation”. This means that the bus will be full of PDO messages from the analog
inputs. It may therefore not be possible to place messages with a low-priority CAN ID onto
the bus. Another method for controlling the number of generated interrupt messages is to
set an inhibit time in the communication parameter of the associated PDO.
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Analog input configuration objects

A 19 Analog input configuration objects

A 19.1 Object 6421,,,: Analog input interrupt trigger selection

This object determines which events trigger an interrupt for a specific channel. The bits
listed below represent the options that can be used to trigger an interrupt.

o
=
=]
o

Interrupt trigger

Upper limit exceeded

Input below lower limit

Input changed by more than delta

Input reduced by more than negative delta (not supported)

Input increased by more than positive delta (not supported)

Reserved for future use

Reserved for future use

N| O O B W N = O

Reserved for future use

a. Object description

Index 642164

Name Interrupt trigger selection
Object Array

Data type Unsigned 8

Category Optional
b. Entry description

Subindex Ohex

Description Number of analog inputs
Access RO

Entry category Mandatory

PDO mapping No

Value range Thex 10 FEpex

Default value No

Subindex Thex

Description Analog input 1j,¢
Access RW

Entry category Mandatory

PDO mapping No

Value range 0..31

Default value 7
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Subindex 2p0x
Description Analog input 21,¢
Access RW

Entry category Optional

PDO mapping No

Value range 0..31

Default value 7

Subindex FEj ey
Description Analog input FEpgy
Access RW

Entry category Optional

PDO mapping No

Value range 0..31

Default value 7
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Analog input configuration objects

A 19.2 Object 6423, .,: Analog input global interrupt enable
This object can be used to globally disable or enable the interrupt behavior without changing
the interrupt mask.

By default, analog input do not activate an interrupt.

TRUE = Global interrupt enabled
FALSE = Global interrupt disabled

a. Object description

Index 64234

Name Analog input global interrupt enable
Object Var

Data type Boolean

Category Conditional: Device with analog input

b. Object description

Subindex Ohex
Access RW
PDO mapping Optional
Value range Boolean
Default value FALSE
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A 19.3 Object 6424, ,: Analog input interrupt upper limit integer

When enabled (see object 6423;,.,), an interrupt is triggered in case an analog input ex-

ceeds the given value. The value is always aligned on the left. As long as the trigger condi-
tion is met, every change of the analog input data generates a new interrupt, as long as there
is no additional trigger condition, e.g., input interrupt delta (6426},¢y).

a. Object description

Index 642404
Name Analog input interrupt upper limit integer
Object Array
Data type Integer32
Category Optional

b. Entry description
Subindex Ohex
Description Number of analog inputs
Access RO
Entry category Mandatory
PDO mapping No
Value range Ohex t0 FEpex
Default No
Subindex Thex
Description Analog input 1y,¢
Access RW
Entry category Mandatory
PDO mapping No
Value range Integer32
Default value Ohex
Subindex 2p0x
Description Analog input 2,4
Access RW
Entry category Optional
PDO mapping Optional
Value range Integer32
Default value Ohex
Subindex FE| cx
Description Analog input FEpgy
Access RW
Entry category Optional
PDO mapping No
Value range Integer32
Default value Ohex
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A 19.4 Object 6425,.,: Analog input interrupt lower limit integer

When enabled (see object 6423y, ), an interrupt is triggered in case an analog input falls

below the given value. The value is always aligned on the left. As long as the trigger condi-
tion is met, every change of the analog input data generates a new interrupt, as long as there
is no additional trigger condition, e.g., input interrupt delta (6426},¢y).

a. Object description

Index 642564
Name Analog input interrupt lower limit integer
Object Array
Data type Integer32
Category Optional

b. Entry description
Subindex Ohex
Description Number of analog inputs
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEphex
Default value No
Subindex Thex
Description Analog input 1y,¢
Access RW
Entry category Optional
PDO mapping No
Value range Integer32
Default value Ohex
Subindex 2p0x
Description Analog input 2,4
Access RW
Entry category Optional
PDO mapping No
Value range Integer32
Default value Ohex
Subindex FE| cx
Description Analog input FEpgy
Access RW
Entry category Optional
PDO mapping No
Value range Integer32
Default value Ohex
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A 19.5 Object 6426,.,: Analog input interrupt delta unsigned

This value indicates the delta value (above or below the value transmitted last) for analog
inputs for which an interrupt has been enabled (see object 6423;,.y).

a. Object description

Index 642616
Name Analog input interrupt delta unsigned
Object Array
Data type Unsigned 32
Category Optional

b. Entry description
Subindex Ohex
Description Number of analog inputs
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEpex
Default value No
Subindex Thex
Description Analog input 1464
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 32
Default value Ohex
Subindex 21 0x
Description Analog input 2o
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 32
Default value Ohex
Subindex FE|ex
Description Analog input FE¢y
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 32
Default value Ohex
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A 20 Analog output configuration objects

A 20.1 Object 6443, .,: Analog output error mode

This object indicates whether an output is set to a predefined substitute value (see object
6444,.y) in the event of an internal device failure.

1= The output value is set to the substitute value defined in object 6444,,.

0= The output value is held if an error occurs.

a. Object description

Index 644304
Name Analog output error mode
Object Array
Data type Unsigned 8
Category Optional
b. Entry description
Subindex Ohex
Description Number of analog outputs
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEpex
Default value No
Subindex Thex
Description Error mode analog output 1j,¢y
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value Thex
Subindex 2p6x
Description Error mode analog output 2o
Access RW
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value Thex
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Subindex FE| cx

Description Error mode analog output FE; ¢y
Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value Thex
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A 20.2 Object 6444,.,: Analog output error value integer

If the relevant error mode is active, this object defines the substitute value the outputs are

set to in the event of an error.

a. Object description

Index 644404
Name Analog output error value integer
Object Array
Data type Integer32
b. Entry description
Subindex Ohex
Description Number of analog outputs
Access RO
Entry category Mandatory
PDO mapping No
Value range Thex 10 FEpex
Default value No
Subindex Thex
Description Analog output 1j,¢y
Access RW
Entry category Mandatory
PDO mapping No
Value range Integer32
Default value Ohex
Subindex 21 0x
Description Analog output 2p,¢
Access RW
Entry category Optional
PDO mapping No
Value range Integer32
Default value Ohex
Subindex FEex
Description Analog output FE¢y
Access RW
Entry category Optional
PDO mapping No
Value range Integer32
Default value Ohex
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A 21 Objects that are stored retentively

Table A-3 lists the objects that are stored retentively on the bus coupler.

In the Pre-Operational state, the bus coupler immediately stores data retentively.
Inthe Operational state, it stores the data non-retentively. The data is only stored retentively
to the Flash when switching to a non-time-critical state (e.g., Pre-Operational).

Set the SDO timeout parameter to at least 1000 ms.

Table A-3 Obijects that are stored retentively
Index (hex) | Name Note
2000 Digital input latch enable (8 bits) Manufacturer-specific I/0
2001 Digital input latch state (8 bits) objects
2400 Analog input range, remanent
3002 Inline fault mode Inline configuration objects
3003 Inline CRC fault mode for setting the bus coupler
behavior in the event of an
3004 Inline peripheral fault mode error
3005 Inline power fault mode
3006 Inline module change fault mode
3007 Inactive local bus fault mode
3008 Inline connection fault mode
3009 Inline faulted cycles mode
300A Processor power fault mode
3103 Inline error max retry Inline interface objects
3200 Inline module ID (stored) Inline module objects
3201 Inline module ID (current)
3500 Serial module type Objects for serial communi-
3508 Serial protocol cation
3509 Serial baud rate
350A Serial data width
350D Serial error pattern
350E Serial first delimiter
350F Serial second delimiter
3510 3964R priority
3511 Serial output type
3512 Serial DTR control
3513 Serial rotation switch
3514 Serial XON pattern
3515 Serial XOFF pattern
351C Serial module enable
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Table A-3 Objects that are stored retentively [...]
Index (hex) | Name Note
6005 Global interrupt enable digital 8 bits Digital input objects
6006 Interrupt mask any change 8 bits
6106 Interrupt mask any change 16 bits
6126 Interrupt mask any change 32 bits
6206 Error mode output 8 bits Digital output objects
6207 Error value output 8 bits
6306 Error mode output 8 bits
6307 Error value output 8 bits
6326 Error mode output 32 bits
6327 Error state output 32 bits
6421 Analog input interrupt trigger selection Analog input configuration
6424 Analog input interrupt upper limit integer objects
6425 Analog input interrupt lower limit integer
6426 Analog input interrupt delta unsigned
6443 Analog output error mode Analog output configuration
6444 Analog output error value integer objects
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Appendix B: PCP implementation

B Appendix B: PCP implementation

B1 General overview

The IL CO BK(-XC)-PAC bus coupler allows for PCP information access using SDOs or
PDOs. In the event of SDOs, the user has the choice of configuring the individual PCP inter-
face objects and simply reading or writing the raw data, or the user can use the request/re-
sponse method to access the PCP information. When accessing PCP information through
process data the request/response method is used. In this case, however, the request
needs to be fragmented because of the 8-bit length restriction for CANopen®. The response
from the module is also fragmented for the same reason. The handshaking required for frag-
mentation is described in detail in the following sections.

B2 Manufacturer-specific data types

B 2.1 PCP_FRAG_REQUEST record data types

Index Subindex Field in PCP_FRAG_REQUEST Type
record
0040nex | Onex Number of supported entries in the re- | Unsigned 8
cord
Thex Service Unsigned 8
2hex Request Data Byte 1 Unsigned 8
3hex Request Data Byte 2 Unsigned 8
4hex Request Data Byte 3 Unsigned 8
Shex Request Data Byte 4 Unsigned 8
Bhex Request Data Byte 5 Unsigned 8
7hex Request Data Byte 6 Unsigned 8
8hex Request Data Byte 7 Unsigned 8
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B2.2 PCP_FRAG_RESPONSE record specification

Index Subindex Field in PCP_FRAG_RESPONSE Type
record
00411ex | Onex Number of supported entries in the re- | Unsigned 8
cord
Thex Service Unsigned 8
2hex Response Data Byte 1 Unsigned 8
3hex Response Data Byte 2 Unsigned 8
4hex Response Data Byte 3 Unsigned 8
Shex Response Data Byte 4 Unsigned 8
Bhex Response Data Byte 5 Unsigned 8
7hex Response Data Byte 6 Unsigned 8
8hex Response Data Byte 7 Unsigned 8

B3 PCP interface objects

Several PCP objects are available to the user. The PCP objects are defined as follows:

Index | Object | Name Type Acces
s
3400 Array PCP PDU size Unsigned 8 RO
3401 Array PCP module channel size Unsigned 8 RO
3402 Array PCP module status Unsigned 8 RO
3403 Array PCP request DOMAIN RW
3404 Array PCP response DOMAIN RO
3405 Array PCP module number Unsigned 8 RwW
3406 Array PCP write index Unsigned 16 RW
3407 Array PCP write subindex Unsigned 8 RW
3408 Array PCP write data DOMAIN RwW
3409 Array PCP read index Unsigned 16 RW
340A Array PCP read subindex Unsigned 8 RW
340B Array PCP read data DOMAIN RO
340C Array PCP request fragment PCP_FRAG_REQUEST RW
340D Array PCP response fragment PCP_FRAG_RESPONSE | RO
340E Array PCP write invoke ID Unsigned 8 RwW
340F Array PCP read invoke ID Unsigned 8 RwW
3410 Array PCP write data confirmation | DOMAIN RO
3411 Array PCP read data confirmation | DOMAIN RO
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PCP interface objects

B3.1  Object 3400,.,: PCP PDU size

This object contains the value of the PDU size used for the PCP channel of the module. Typ-
ically, this value is 64 bytes. This value is the maximum number of bytes that the PCP chan-
nel can transmit per request/response.

a. Object description

Index 3400y
Name PCP PDU size
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP module 1 PDU size
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value No

Subindex

(N) = Number of connected PCP modules

Description PCP module (N) PDU size
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value No
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B 3.2 Object 3401,,: PCP module channel size

This object contains the value of the PCP channel size. This indicates the number of bytes

that are transferred during an Inline scan.

a. Object description

Index 3401 ex
Name PCP module channel size
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP module 1 channel size
Access RO
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value No
Subindex (N) = Number of connected PCP modules
Description PCP module (N) channel size
Access RO
Entry category Optional
PDO mapping No
Value range Unsigned 8
Default value No
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B 3.3 Object 3402, .,: PCP module status

a. Object description

Index 34026
Name PCP module status
Object Array
Data type Unsigned 8
Category Mandatory

b. Entry description
Subindex Ohex

Description Number of PCP modules
Access RO

Entry category Mandatory

PDO mapping No

Value range 0..16

Default value 0

Subindex Thex

Description PCP module 1 status
Access RO

Entry category Mandatory

PDO mapping No

Value range Unsigned 8

Default value No

Subindex

(N) = Number of connected PCP modules

Description PCP module (N) status
Access RO

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value No
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c. Status: Indicates the status of the PCP module

Bit Name Description

0 Module COMM error When set, communication with the module is no
longer possible.

1 PCP error A service-specific PCP error has occurred. See
the Error class and Error code bytes.

2 PCP channel busy A PCP transaction is already in progress, e.g.,
from an SDO or explicit request.

3 Fragmentation error An error has occurred with either the type or se-
quence of the fragments (i.e., middle fragment re-
ceived after last fragment, middle fragment 2 re-
ceived before fragment 1, etc).

4 PCP parameter error PCP parameter error: The user has sent a service
with invalid parameters.

5 PCP reject error The PCP module has rejected the PCP request
(see PCP reject response below).

6 PCP abort error The PCP module has aborted the PCP request
(see PCP abort response below).

7 Reserved
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B 3.4 Object 3403,.,: PCP request

a. Object description

Index 3403),¢x
Name PCP request
Object code Array
Data type DOMAIN
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP request module 1
Access RWW
Entry category Mandatory
PDO mapping No
Value range DOMAIN
Default value No

Subindex

(N) = Number of connected PCP modules

Description PCP request module (N)
Access RWW

Entry category Optional

PDO mapping No

Value range DOMAIN

Default value No
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c. Format
Services without invoke ID

Byte 1 Service

Byte 2 Index low

Byte 3 Index high

Byte 4 Subindex

Byte 5 Length

Byte 6 Data block, if necessary

Byte N Data block, if necessary

Services with invoke ID

Byte 1 Service

Byte 2 Invoke ID

Byte 3 Index low

Byte 4 Index high

Byte 5 Subindex

Byte 6 Length

Byte 7 Data block, if necessary

Byte N Data block, if necessary
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B 3.5 Object 3404, .,: PCP response

a. Object description

Index 340404
Name PCP response
Object Array
Data type DOMAIN
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP response module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range DOMAIN
Default value No
Subindex (N) = Number of connected PCP modules
Description PCP response module (N)
Access RO
Entry category Optional
PDO mapping No
Value range DOMAIN
Default value No
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c. Format
Status byte definition (see object 3402, ,)

Bit Name Description

0 Module COMM error When set, communication with the module is no
longer possible.

1 PCP error A service-specific PCP error has occurred. See
the Error class and Error code bytes.

2 PCP channel busy A PCP transaction is already in progress, e.g.,
from an SDO or explicit request.

3 Fragmentation error An error has occurred with either the type or se-
quence of the fragments (i.e., middle fragment re-
ceived after last fragment, middle fragment 2 re-
ceived before fragment 1, etc).

4 PCP parameter error The user has sent a service with invalid parame-
ters.

5 PCP reject error The PCP module has rejected the PCP request.
See PCP reject response below.

6 PCP abort error The PCP module has aborted the PCP request.
See PCP abort response below.

7 Reserved

d. Successful responses

Services without invoke ID

Byte 1 Service

Byte 2 Status

Byte 3 Length

Byte 4 Data block, if necessary

Byte N Data block, if necessary
Services with invoke ID

Byte 1 Service

Byte 2 Invoke ID

Byte 3 Status

Byte 4 Length

Byte 5 Data block, if necessary

Byte N Data block, if necessary
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e. PCP error response

PCP error response without invoke ID

Byte 1 Service

Byte 2 Status

Byte 3 Error class

Byte 4 Error code

Byte 5 Additional error code LSB, if necessary

Byte 6 Additional error code MSB, if necessary
PCP error response with invoke ID

Byte 1 Service

Byte 2 Invoke ID

Byte 3 Status

Byte 4 Error class

Byte 5 Error code

Byte 6 Additional error code LSB, if necessary

Byte 7 Additional error code MSB, if necessary

f. PCP reject response

PCP reject response without invoke ID

Byte 1 Service
Byte 2 Status
Byte 3 PDU type
Byte 4 Reject code
PCP reject response with invoke ID
Byte 1 Service
Byte 2 Invoke ID
Byte 3 Status
Byte 4 PDU type
Byte 5 Reject code

g. PCP abort response

PCP abort response without invoke ID

Byte 1 Service

Byte 2 Status

Byte 3 Abort ID

Byte 4 Reason code

Bytes 5-8 Abort detail
PCP abort response with invoke ID

Byte 1 Service

Byte 2 Invoke ID

Byte 3 Status

Byte 4 Abort ID

Byte 5 Reason code

Byte 5 Abort detail
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B 3.6

Object 3405,,: PCP module number

The attribute of the PCP module object allows for setting the number of PCP modules that
are accessed by the read and write objects (3408},o, and 340C,gy)-

PCP abort response without invoke ID
Byte 1 Service
Byte 2 Status
Byte 3 Abort ID
Byte 4 Reason code
Bytes 5-8 Abort detail

PCP abort response with invoke ID

Byte 1 Service
Byte 2 Invoke ID
Byte 3 Status
Byte 4 Abort ID
Byte 5 Reason code
Bytes 6-9 Abort detail

a. Object description

Index 3405,

Name PCP module number
Object Array

Data type Unsigned 8
Category Manufacturer

218 PHOENIX CONTACT

107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK




DOWNLOADED FROM WWW.SCATTS.CO.UK

PCP interface objects

b. Entry description

Subindex Ohex

Description Number of PCP modules
Access RO

Entry category Mandatory

PDO mapping No

Value range 0..16

Default value 0

Subindex Thex

Description PCP module number 1
Access RW

Entry category Mandatory

PDO mapping No

Value range 0 ... number of connected PCP modules
Default value 0

Subindex

(N) = Number of connected PCP modules

Description PCP module number (N)

Access RW

Entry category Optional

PDO mapping No

Value range 0 ... number of connected PCP modules
Default value 0
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B 3.7 Object 3406,,: PCP write index

The PCP write index object is used to set the PCP object dictionary index to which the data
of the PCP write data object (3408,¢y) is written.

a. Object description

Index 34066
Name PCP write index
Object Array
Data type Unsigned 16
Category Manufacturer

b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP write index 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value 0

Subindex

(N) = Number of connected PCP modules

Description PCP write index (N)
Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 16
Default value 0
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B 3.8 Object 3407,,: PCP write subindex

The PCP write subindex object sets the PCP object dictionary subindex that is written when
writing to the PCP write data object (3408;,¢y)-

a. Object description

Index 3407 ex
Name PCP write subindex
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP write subindex 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 0

Subindex

(N) = Number of connected PCP modules

Description PCP write subindex (N)
Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value 0
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B 3.9 Object 3408, .,: PCP write data

The PCP write data object is used for writing data to the PCP object dictionary that is refer-
enced by the PCP module, PCP write index and PCP write subindex objects.

a. Object description

Index 3408},0x
Name PCP write data
Object Array
Data type DOMAIN
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP write data 1
Access RW
Entry category Mandatory
PDO mapping No
Value range DOMAIN
Default value No
Subindex (N) = Number of connected PCP modules
Description PCP write data (N)
Access RW
Entry category Optional
PDO mapping No
Value range DOMAIN
Default value No
c. Format for writing data
UNSIGN8 Size for writing PCP data
Array [Size for writing PCP data] of the Unsigned 8 data
o In the event of an SDO abort, the reasons for the abort can be read from object 3410},¢y.
1 For further details, see PCP write data confirmation object (3410y,¢y).
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B 3.10 Object 3409,.,: PCP read index

The PCP read index object is used to set the PCP object dictionary index that is read when
reading the PCP read data object (340By,gy)-

a. Object description

Index 3409ex
Name PCP read index
Object Array
Data type Unsigned 16
Category Manufacturer

b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP read index 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 16
Default value 0

Subindex

(N) = Number of connected PCP modules

Description PCP read index (N)
Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 16
Default value 0
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B 3.11

Object 340A,.,: PCP read subindex

The PCP read subindex object is used to set the PCP object dictionary subindex that is read
when reading the PCP read data object (340By,¢y).

a. Object description

Index 340Apex
Name PCP read subindex
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP read subindex 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 0

Subindex

(N) = Number of connected PCP modules

Description PCP read subindex (N)
Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value 0
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B 3.12 Object 340B,,: PCP read data

The PCP read data object is used to read data from the PCP object dictionary that is refer-
enced by the PCP module, PCP read index and PCP read subindex objects.

a. Object description

Index 340B,x
Name PCP read data
Object Array

Data type DOMAIN
Category Manufacturer

b. Entry description

Subindex Ohex

Description Number of PCP modules
Access RO

Entry category Mandatory

PDO mapping No

Value range 0..16

Default value 0

Subindex Thex

Description PCP read data 1
Access RO

Entry category Mandatory

PDO mapping No

Value range DOMAIN

Default value No

Subindex (N) = Number of connected PCP modules
Description PCP read data (N)
Access RO

Entry category Optional

PDO mapping No

Value range DOMAIN

Default value No

c. Format for reading data

UNSIGN8 | Size of the response data

Array [Size of the response data] of Unsigned 8 data

For further details, see PCP read data confirmation object.

In the event of an SDO abort, the reasons for the abort can be read from object 3411},¢.
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B 3.13 Object 340C,,: PCP request fragment

a. Object description

Index 340Cey
Name PCP request fragment
Object Array
Data type PCP_FRAG_REQUEST(40},¢,)
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP request fragment module 1
Access RWW
Entry category Mandatory
PDO mapping Yes
Value range PCP_FRAG_REQUEST(40,¢y)
Default value No

Subindex

(N) = Number of connected PCP modules

Description PCP request fragment module (N)
Access RWW

Entry category Optional

PDO mapping Yes

Value range PCP_FRAG_REQUEST (40y¢y)
Default value No

See also Section “Fragmented services” on page 238.
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B 3.14 Object 340D,,: PCP response fragment

a. Object description

Index 340Dpex

Name PCP response fragment
Object Array

Data type PCP_FRAG_RESONSE(416y)
Category Manufacturer

b. Entry description

Subindex Ohex

Description Number of PCP modules
Access RO

Entry category Mandatory

PDO mapping No

Value range 0..16

Default value 0

Subindex Thex

Description PCP response fragment module 1
Access RO

Entry category Mandatory

PDO mapping Yes

Value range PCP_FRAG_RESONSE(411ex)

Default value

No

Subindex

(N) = Number of connected PCP modules

Description PCP response fragment module (N)PCP response frag-
ment module (N)

Access RO

Entry category Optional

PDO mapping Yes

Value range PCP_FRAG_RESONSE(41ey)

Default value

No

o

See also Section “Fragmented services” on page 238.
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B 3.15 Object 340E,,: PCP write invoke ID

a. Object description

Index 340E; o«
Name PCP write invoke ID
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP write invoke ID 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 0

Subindex

(N) = Number of connected PCP modules

Description PCP write invoke ID (N)

Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value 0
o The PCP write invoke ID object is used to se the PCP invoke ID that is accessed by the
1 PCP write data object (3408p,)-
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B 3.16 Object 340F,.,: PCP read invoke ID

The PCP read invoke ID object is used to set the PCP invoke ID thatis accessed by the PCP

read data object (340By,qy).

a. Object description

Index 340Fpex
Name PCP read invoke ID
Object Array
Data type Unsigned 8
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP read invoke ID 1
Access RW
Entry category Mandatory
PDO mapping No
Value range Unsigned 8
Default value 0

Subindex

(N) = Number of connected PCP modules

Description PCP read invoke ID (N)
Access RW

Entry category Optional

PDO mapping No

Value range Unsigned 8

Default value 0
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B 3.17 Object 3410,.,: PCP write data confirmation

This object can be read to determine the reason of the SDO abort when using the PCP write

data object.

The status byte of object 3402,,,, (PCP module status) must be checked to determine the
type of response. The following format is used:

a. Object description

Index 3410y
Name PCP write data confirmation
Object Array
Data type DOMAIN
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP write data confirmation module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range DOMAIN
Default value No

Subindex

(N) = Number of connected PCP modules

Description PCP write data confirmation (N)
Access RO

Entry category Optional

PDO mapping No

Value range DOMAIN

Default value No
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c. Format
Status byte definition (see object 3402,,)

Bit Name Description

0 Module COMM error When set, communication with the module is no
longer possible.

1 PCP error A service-specific PCP error has occurred. See
the Error class and Error code bytes.

2 PCP channel busy A PCP transaction is already in progress, e.g.,
from an SDO or explicit request.

3 Fragmentation error An error has occurred with either the type or se-
quence of the fragments (i.e., middle fragment re-
ceived after last fragment, middle fragment 2 re-
ceived before fragment 1, etc).

4 PCP parameter error The user has sent a service with invalid parame-
ters.

5 PCP reject error The PCP module has rejected the PCP request.
See PCP reject response below.

6 PCP abort error The PCP module has aborted the PCP request.
See PCP abort response below.

7 Reserved

d. Successful responses

Byte 1

Invoke ID

Byte 2 Status

e. PCP error response

Byte 1 Invoke ID

Byte 2 Status

Byte 3 Error class

Byte 4 Error code

Byte 5 Additional error code LSB, if necessary

Byte 6 Additional error code MSB, if necessary
f. PCP reject response

Byte 1 Invoke ID

Byte 2 Status

Byte 3 PDU type

Byte 4 Reject code

g. PCP abort response

Byte 1 Invoke ID
Byte 2 Status

Byte 3 Abort ID
Byte 4 Reason code
Bytes 5-7 Abort detail
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B 3.18 Object 3411,.,: PCP read data confirmation

This object can be read to determine the reason of the SDO abort when using the PCP read

data object.

The status byte of object 3402;,,, (PCP module status) must be checked to determine the
type of response. The following format is used:

a. Object description

Index 34114
Name PCP read data confirmation
Object Array
Data type DOMAIN
Category Manufacturer
b. Entry description
Subindex Ohex
Description Number of PCP modules
Access RO
Entry category Mandatory
PDO mapping No
Value range 0..16
Default value 0
Subindex Thex
Description PCP read data confirmation module 1
Access RO
Entry category Mandatory
PDO mapping No
Value range DOMAIN
Default value No

Subindex

(N) = Number of connected PCP modules

Description PCP read data confirmation (N)
Access RO

Entry category Optional

PDO mapping No

Value range DOMAIN

Default value No
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c. Format
Status byte definition (see object 3402, ,)

Bit Name Description

0 Module COMM error When set, communication with the module is no
longer possible.

1 PCP error (see error A service-specific PCP error has occurred. See

codes) the Error class and Error code bytes.

2 PCP channel busy A PCP transaction is already in progress, e.g.,
from an SDO or explicit request.

3 Fragmentation error An error has occurred with either the type or se-
quence of the fragments (i.e., middle fragment re-
ceived after last fragment, middle fragment 2 re-
ceived before fragment 1, etc).

4 PCP parameter error The user has sent a service with invalid parame-
ters.

5 PCP reject error The PCP module has rejected the PCP request.
See PCP reject response below.

6 PCP abort error The PCP module has aborted the PCP request.
See PCP abort response below.

7 Reserved

d. Successful responses

Byte 1

Invoke ID

Byte 2

Status

e. PCP error response

Byte 1 Invoke ID

Byte 2 Status

Byte 3 Error class

Byte 4 Error code

Byte 5 Additional error code LSB, if necessary
Byte 6 Additional error code MSB, if necessary

f. PCP reject response

Byte 1 Invoke ID
Byte 2 Status

Byte 3 PDU type
Byte 4 Reject code

g. PCP abort response

Byte 1 Invoke ID
Byte 2 Status

Byte 3 Abort ID
Byte 4 Reason code
Bytes 5-7 Abort detail
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B4 PCP access using SDOs

The user has two options for accessing PCP information. The two methods differ as follows:
Method 1 configures the invoke ID, index, and subindex individually followed by writing or
reading the data to be transferred. When using method 2 a request is sent to the PCP re-
quest object. The response is read via the PCP response object. The request must contain
the service, index, subindex, invoke ID and the data. Method 1 is more efficient when read-
ing from or writing to the same object repeatedly. A good example is reading received data
from and writing transmit data to serial modules. Method 2 is more efficient for module con-
figuration that requires multiple read and write operations from and to different objects.
Whichever method is chosen, only one method should be used for each PCP module. After
PCP access is complete the user can choose the same method or a different method.

B 4.1 PCP implementation of read/write data

Method 1 requires the PCP read object or PCP write object (invoke ID, index, subindex) to
be set depending on whether a read or write service is needed. For actual data transmission
the relevant data object must be accessed thereafter. Using the CANopen® subindex,
every PCP access object (i.e., subindex 1 indicates PCP module 1, subindex 2 indicates
PCP module 2 etc.) indicates which PCP module is to be accessed.

For writing, the user sets the PCP write invoke ID, PCP write index and PCP write subindex
objects. Then the data is written to the PCP write data object. The first byte must contain the
number of bytes to be written. If the write operation is successful, this SDO write operation
is confirmed. If the write operation fails, the result can be read from the PCP write confirma-
tion object.

For reading, the user sets the PCP read invoke ID, PCP read index and PCP read subindex
objects. Then the data must be read from the PCP read data object. If the read operation is
valid, the number of data bytes followed by the data read is returned. In the event of an error,
the result can be read from the PCP read confirmation object.

An example of method 1 is writing serial data (“Hello”) to an RS-232 module.

Where x = PCP module number of the RS-232 module.

1 Set subindex x of the PCP write invoke ID object to 0.

2  Set subindex x of the PCP write index object to 5FEO}ey.
3 Set subindex x of the PCP write subindex object to 0.
4

Send the data to subindex of the PCP write data object to 05,¢y, 48ex: 65hexs 6Chexs
6Cher 6Fhex-

The bus coupler sends the PCP request to the specified PCP module, waits for a response,
and returns the response as “successful” or “faulty”. In the event of an error message, sub-
index x of the PCP write data confirmation object should be read for details on the failed
PCP write operation. Use care when using this method, as the CANopen® channel cannot
process any further data when a response is pending. This should affect module configura-
tion but should be taken into account when running process data.

B 4.2 PCP implementation of the request/response

Method 2 requires to send a PCP request to the module and then to read the PCP response
to receive the status or data. The user fist creates a request and then uses an SDO to send
the request to the bus coupler. The bus coupler checks the request for the correct length

and a valid service. In the event of an error, the bus coupler returns an errorimmediately. If
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the request is valid, the bus coupler sends the request to the correct PCP module and con-
tinues to process other CANopen® data. If the request was a read request, the PCP re-
sponse object must be read to receive the response. The bus coupler returns the “busy” sta-
tus until the PCP module returns a response to the request. Depending on the module
configuration and the PCP channel size, several reads may have to be sent before the PCP
request is complete. Alternatively, the user may insert a delay between the request write op-
eration and the response read operation. The time of most read/write operations is in the
range of a few milliseconds, again determined by the configuration, PCP channel size, and
type of request.

a. Request format

Services without invoke ID

Byte 1 Service

Byte 2 Index low

Byte 3 Index high

Byte 4 Subindex

Byte 5 Length

Byte 6 Data block, if necessary
Byte N Data block, if necessary

Services with invoke ID

Byte 1 Service

Byte 2 Invoke ID

Byte 3 Index low

Byte 4 Index high

Byte 5 Subindex

Byte 6 Length

Byte 7 Data block, if necessary
Byte N Data block, if necessary
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b. Successful response

Services without invoke ID

Byte 1
Byte 2
Byte 3
Byte 4

Byte N

Service

Status

Length

Data block, if necessary

Data block, if necessary

Services with invoke ID

Byte 1
Byte 2
Byte 3
Byte 4
Byte 5

Byte N

c. Error responses

Byte 1
Byte 2
Byte 3
Byte 4
Byte 5
Byte 6

Byte 1
Byte 2
Byte 3
Byte 4
Byte 5
Byte 6
Byte 7

Service

Invoke ID

Status

Length

Data block, if necessary

Data block, if necessary

Services without invoke ID
Service

Status

Error class

Error code

Additional error code 1 LSB

Additional error code 1 MSB

Services with invoke ID
Service
Invoke ID
Status
Error class
Error code
Additional error code LSB
Additional error code MSB
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d. Example 1

Example of setting the RS-232 baud rate to 9600 using the request/response method:
1 Send the following to the PCP request object (index 3403;,o, subindex x):

Byte 1 Service 0Apgy (write with invoke ID)

Byte 2 Invoke ID = 0 (invoke ID 0)

Byte 3 Index low = FFq, (index for baud corresponds to 5FFF},¢y)
Byte 4 Index high = 5F¢

Byte 5 Subindex = 02, (baud rate corresponds to subindex 2)
Byte 6 Length = 01j,¢ (ONe byte)

Byte 7 Data = 07},¢4 (baud rate = 9600)

Or

OAheX! 00hexa 01 hex» FFheX! thex’ 02hexa 01 hex» 07hex

2 The following successful response should be read by the PCP response object
(index 3404, subindex x):

Byte 1: Service = 0Ay oy (write with invoke ID)
Byte 2: Invoke ID = 00y, (invoke ID 0)

Byte 3: Status = 00, (nO error)

Or

0Anex,00hex;00nex

e. Example 2

Example of reading the RS-232 data width using the request/response method:
1 Send the following to the PCP request object (index 3403;,¢, subindex x):

Byte 1 Service 09,y (Write with invoke ID)

Byte 2 Invoke ID = 0 (invoke ID 0)

Byte 3 Index low = FF¢y (index for data width corresponds to 5FFF-
hex)

Byte 4 Index high = 5F ¢

Byte 5 Subindex = 03¢y (data width corresponds to subindex 3)

Byte 6 Length = 00,y (N0 data)

Or

09hex’ 00hexa 01 hex» FI:hex’ 5fhex’ 03hEX’ 00hex

2 The successful response should be as follows:

Byte 1 Service = 09},¢4 (read with invoke ID)
Byte 2 Invoke ID = 00, (invoke ID 0)

Byte 3 Status = 00,4 (nO error)

Byte 4 Length = 01j,¢ (ONe byte)

Byte 5 Data = 02},¢4 (default data width format)
Or

09hex’ 0ohexs OoheX! 01hex’ 02hex
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B5 PCP fragmentation implementation

B 5.1 PCP communication via CANopen® process data

PCP transfer can also be accomplished by using process data. This uses the same method
as the request/response method previously described, with the exception that the request
and response must be divided into fragments of eight bytes.

B5.2 Fragmented services

There are four transfer fragments that are distinguished by the service byte:
—  First fragment

- Middle fragment

— Last fragment

— Abort/error fragment

Y

. First fragment

Services without invoke

ID
Byte 1 Service
Byte 2 Index low
Byte 3 Index high
Byte 4 Subindex
Byte 5 Length
Byte 6 Data block, if necessary
Byte N Data block, if necessary

Services with invoke ID

Byte 1 Service
Byte 2 Invoke ID
Byte 3 Index low
Byte 4 Index high
Byte 5 Subindex
Byte 6 Length
Byte 7 Data block, if necessary
238  PHOENIX CONTACT 107064_en_05

DOWNLOADED FROM WWW.SCATTS.CO.UK



DOWNLOADED FROM WWW.SCATTS.CO.UK

PCP fragmentation implementation

Service byte 1, definition of the first fragment

Bit Name Description

0-3 PCP Service hex values PCP service
00y No action (clears input

bytes in response)

01hex Read
0216 Write
0316y Read PDU length
04ey --- 08hey Reserved
09hex Read with invoke ID
0Anex Write with invoke ID
OBpex --- OFhex Reserved

4 No Frag/Frag 0 = Does not fragment, 1 = Fragments

5 0 (zero) 00 = First fragment

6 0 (zero) 00 = First fragment

7 Request/Response 0 = Request, 1 = Response

The request response bit is set when the actual Inline
PCP module responds to the PCP service request of the
user. The processing time for this service depends on
the PCP channel size, the number of Inline modules, and
the actual service requested. This bit provides informa-
tion on when the service is actually processed by the
Inline PCP module.

b. Middle fragment

The middle fragment has the following format:

Format
Byte 1 Service
Byte 2 Data block, if necessary
Byte 8 Data block, if necessary
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Service byte 1, definition of the middle fragment

Bit Name Description
0-4 Fragment Number Number = 1-1F,o, fragment number; if more frag-
(01hex O1Fhey) ments are needed the fragment number should be

switched to 0

5 1 Bits 5 and 6 combined, determine fragment type:
1 = Middle fragment

6 0 Bits 5 and 6 combined, determine fragment type:
0 = Middle fragment

7 Request/Response 0 = Request
1 = Response

c. Last fragment

The last fragment has the following format:

Format
Byte 1 Service
Byte 2 Data block, if necessary
Byte 8 Data block, if necessary

Service byte 1, definition of the last fragment

Bit Name Description

04 Reserved

5 0 Fragment type: 10 = Last fragment
6 1 Fragment type: 10 = Last fragment
7 Request/Response 0 = Request

1 = Response
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d. Abort/error fragment

Service byte 1, definition of a PCP abort/error fragment

Bit Name

0-4 Reserved

5 1

6 1

7 Request/Response

Description

Fragment type: 11 = Abort/error fragment

Fragment type: 11 = Abort/error fragment

0 = Request
1 = Response

Status byte 2, definition of the PCP abort/error fragment

Bit Name

0 Module COMM error
1 PCP error

2 PCP channel busy

3 Fragmentation error
4 PCP parameter error
5 PCP reject error

6 PCP abort error

7 Reserved

Description

When set, communication with the module is no longer
possible.

A service-specific PCP error has occurred. See the
Error class and Error code bytes.

A PCP transaction is already in progress, e.g., from an
SDO or explicit request.

An error has occurred with either the type or sequence
of the fragments (i.e., middle fragment received after
last fragment, middle fragment 2 received before frag-
ment 1, etc).

PCP parameter error: The user has sent a service with
invalid parameters.

The PCP module has rejected the PCP request. See
PCP reject response below.

The PCP module has aborted the PCP request. See
PCP abort response below.
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e. PCP response

Byte 1
Byte 2
Byte 3
Byte 4
Byte 5
Byte 6

Byte 1
Byte 2
Byte 3
Byte 4
Byte 5
Byte 6
Byte 7

Byte 1
Byte 2
Byte 3
Byte 4

Byte 1
Byte 2
Byte 3
Byte 4
Byte 5

Byte 1
Byte 2
Byte 3
Byte 4

Bytes 5-8

PCP error response without invoke ID

Service

Status

Error class

Error code

Additional error code LSB, if necessary
Additional error code MSB, if necessary

PCP error response with invoke ID

Service

Invoke ID

Status

Error class

Error code

Additional error code LSB, if necessary
Additional error code MSB, if necessary

PCP reject response without invoke ID

Service
Status

PDU type
Reject code

PCP reject response with invoke ID

Service
Invoke ID
Status

PDU type
Reject code

PCP abort response without invoke ID

Service
Status

Abort ID
Reason code
Abort detail
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PCP abort response with invoke ID

Byte 1 Service

Byte 2 Invoke ID
Byte 3 Status

Byte 4 Abort ID

Byte 5 Reason code
Bytes 6-9 Abort detail

f. Example: Fragmented services: Read

IDLE
Master -> slave
Service - - - - - - -

00hex XX XX XX XX XX XX XX

Slave -> master
Service - - - - - - -

00hex XX XX XX XX XX XX XX
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START

Master -> slave
Service

01 hex

Slave -> master
Service
91 hex

Master -> slave
Service
91 hex

Slave -> master
Service
Al hex

Master -> slave
Service
Al hex

Slave -> master
Service
Cohex

Master -> slave
Service
Cohex

IDLE

Master -> slave
Service
00hex

Slave -> master
Service
00hex

Mod.
no.

01 hex

Status
00hex

D5
0e‘hex

D12
OI:)hex

Index Index

high low

5Fhex thex

Length DO

1 0hex 01 hex
XX XX

D6 D7

07hex 08hex
XX XX

D13 D14

1 Ehex OFhex
XX XX
XX XX

OOhex 00hex

Subin-
dex

0Ohex

D1

02hex

XX

D8

09hex

XX

D15

1 0hex

XX

XX

00hex

Length -

XX XX

D2 D3
03hex 04hex
XX XX XX
D9 D10
0Ahex OBhex
XX XX XX
XX XX

XX XX XX
XX XX XX
00hex 00hex

XX

D4

05hex

XX

D11

OChex

XX

XX

XX

XX

OOhex 00hex
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g. Example: Fragmented services: Write

IDLE

Master -> slave
Service - - - - - - -
00hex XX XX XX XX XX XX XX

Slave -> master

Service - - - - - - -
00hex XX XX XX XX XX XX XX
START
Master -> slave
Service Mod. Index Index  Subin- Length DO D1
no. low high dex
1 2hex 01 hex 5Fhex thex 00hex 1 0hex 01 hex 02hex

Slave -> master
Service - - - - - - -

12hex XX XX XX XX XX XX XX

Master -> slave

Service D2 D3 D4 D5 D6 D7 D8
21 hex 0‘?’hex 04hex 05hex 06hex 07hex 08hex 09hex
Slave -> master

Service - - - - - - -
21hex XX XX XX XX XX XX XX

Master -> slave

Service D9 D10 D11 D12 D13 D14 D15
40nex 09hex OAhex OBhex OChex ODhex OEhex OFhex
Slave -> master

Service Status - - - - - -

82 ex 00hex XX XX XX XX XX XX

Master -> slave
Service - - - - - - -
82hex XX XX XX XX XX XX XX
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IDLE

Master -> slave
Service - - - - - - -
00hex XX XX XX XX XX XX XX

Slave -> master
Service - - - - - - -
00hex 00hex 00hex 00hex 00hex 00hex 00hex 00hex
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h. Example 1: Fragmented error handling
Error = DI or DO break, error during read process.
IDLE

Master -> slave
Service - - - - - - -

00hex XX XX XX XX XX XX XX

Slave -> master

Service - - - - - - -
00hex XX XX XX XX XX XX XX
START
Master -> slave
Service Mod. Index Index  Subin- Length - -
no. high low dex
01hex 01hex 5Fhex EOpex 00hex XX XX XX

Slave -> master
Service Status Length DO D1 D2 D3 D4
N hex 00hex 1 0hex 01 hex 02hex 03hex 04hex 05hex

Master -> slave
Service - - - - - - -

91hex XX XX XX XX XX XX XX

Slave -> master
Service D5 D6 D7 D8 D9 D10 D11
Al hex 06hex 07hex 08hex 09hex 0Ahex OBhex OChex

Master -> slave
Service - - - - - - -
Alpex XX XX XX XX XX XX XX

DI or DO line break

Slave -> master
Service D12 D13 D14 D15 - - -
EOpex 01phex XX XX XX XX XX XX

Master -> slave
Service - - - - - - -
XX XX XX XX XX XX XX XX
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DI or DO line repaired

Continue as if no error, data is already buffered in bus coupler
Slave -> master
Service D12 D13 D14 D15 - - -
COhex ODpey 1Ehex OFhex 10hex XX XX XX

Master -> slave
Service - - - - - - -
COpex XX XX XX XX XX XX XX

Data transfer is complete. The user should change to the IDLE state.

L}

IDLE

Master -> slave
Service - - - - - - -
00hex XX XX XX XX XX XX XX

Slave -> master
Service - - - - - - -
00hex OOhex 00hex 00hex 00hex 00hex OOhex 00hex
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i. Example 2: Fragmented error handling

Error = Communication error between PLC and bus coupler during PCP write process.

IDLE

Master -> slave
Service
00hex

Slave -> master
Service
Oohex

START

Master -> slave
Service

12hex

Slave -> master
Service
12hex

Mod.
no.

01 hex

Index
low

5Fhex

XX

XX

XX

XX

XX

Index
high
thex

XX

XX

XX

Subin-
dex

00hex

XX

Xx

XX

Length DO

1Ohex

XX

XX Xx

XX XX

XX

XX

D1

01 hex 02hex

XX XX

XX
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Communication error: Communication re-established

Continue as normal since PCP request is buffered on the bus coupler until fragmentation is

complete.

Master -> slave
Service
21 hex

Slave -> master
Service
21 hex

Master -> slave
Service
40hex

Slave -> master
Service
82hex

Master -> slave
Service
82hex

IDLE

Master -> slave
Service
00hex

Slave -> master
Service
00hex

D2
0‘?’hex

D9
09hex

Status
00hex

D3
04hex

D10
OAhex

XX

D4

05hex

XX

D11

XX

OBhex

XX

XX

XX

OOhex

XX

XX

00hex

D5
06hex

XX

D12

OChex

XX

XX

XX

00hex

D6
07hex

XX

D13

ODhex

XX

XX

XX

00hex

D7 D8
08hex 09hex
XX Xx XX
D14 D15
OEhex OFhex
XX XX
XX XX XX
XX XX XX
00hex Oohex OOhex
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Default PDO mapping

C Default PDO mapping

e

C1 Introduction

If a device supports a specific type of I/O function (analog/digital I/Os) it also supports the
associated default PDOs. However, the module can support additional manufacturer-spe-
cific PDOs. If variable PDO mapping is supported the default PDO settings can be changed
by means of configuration. For standard mapping, up to four approved TPDOs and four ap-
proved RPDOs are available. If a module does not support a specific I/0 function, the asso-
ciated default PDO also remains unused. If a device supports more than the default digital
input or output channels, the associated analog default PDO remains unused. The addi-
tional digital I/0O modules use additional PDOs. This also applies to additional analog chan-
nels.

All TPDOs with transmission method 255 are transmitted when entering the operational
state.

Default mapping is implemented according to CiA 301.

C2 PDO mapping

c2a1 First RPDO mapping (digital outputs)

This RPDO asynchronously receives the values from a maximum of 64 digital outputs at one
I/O module. The default transmission method is 255. The default values of the mapped out-
puts are described in the Default state objects.

These default objects are valid after power-up and after a reset.

Index Subindex Comment Default value
1600pex Ohex Number of mapped objects No

1600pex Thex 15T object to be mapped 6200 01 08¢
1600p6x 2hex 2% object to be mapped 6200 02 08},¢
1600pex 3hex 3@ object to be mapped 6200 03 08},¢
160005 . 4 object to be mapped 6200 04 08,0,
1600px Shex 5" object to be mapped 6200 05 08},
1600px Bhex 6™ object to be mapped 6200 06 08}
160065 Thex 7™ object to be mapped 6200 07 08}y
1600p0x 8hex 8" object to be mapped 6200 08 08,54

The number objects mapped to the PDO depends on the hardware.
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C2.2 First TPDO mapping (digital inputs)

This TPDO transmits the values of a maximum of 64 digital inputs in an event-driven man-
ner. The default transmission method is 255. The default values for the disable and event

timers are 0. If the value of a digital output changes, this PDO is transmitted immediately. If
an interrupt mask is enabled, the PDO is only transmitted if the interrupt condition is fulfilled.

Index Subindex Comment Default value
1A00pex Ohex Number of mapped objects No

1A00pex Thex 15T object to be mapped 6000 01 08},¢
1A00ex 2hex 29 object to be mapped 6000 02 08}y
1AQ00pgx 3hex 3@ object to be mapped 6000 03 08},¢4
1A00pex Aox 4" object to be mapped 6000 04 08},
1A00ey Shex 5™ object to be mapped 6000 05 08}y
1A00p ey Bhex 6" object to be mapped 6000 06 08},
1A00ney 7hex 7" object to be mapped 6000 07 08,04
1A00hey 8hex 8" object to be mapped 6000 08 08}

The number objects mapped to the PDO depends on the hardware.

c23 Second RPDO mapping (analog outputs)

This RPDO asynchronously receives the 16-bit values of a maximum of four analog outputs
at one I/O module. The default transmission method is 255. The default values of the
mapped outputs are described in the Default state objects.

These default objects are valid after power-up and after a reset.

Index Subindex Comment Default value
1601y Ohex Number of mapped objects No

1601y Thex 15T object to be mapped 6411 01 10
16011y 2hex 2" object to be mapped 6411 02 10
16011y 3hex 3@ object to be mapped 6411 03 10y
1601,0x . 41" object to be mapped 6411 04 1064

The number objects mapped to the PDO depends on the hardware.
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PDO mapping

C24 Second TPDO mapping (analog inputs)

This TPDO transmits the 16-bit values of a maximum of four analog inputs in an event-driven
manner. The default transmission method is 255. The default values for the disable and
event timers are 0. By default, the interrupt source (object 6423y,,,) is disabled. If the value
of an analog input changes and object 6423, is enabled, the PDO is transmitted immedi-
ately. If the analog interrupt condition is enabled, the PDO is only transmitted if the interrupt
condition is fulfilled. If more than one interrupt condition is enabled, the PDO is transmitted
if one of these interrupt conditions is fulfilled.

Index Subindex Comment Default value
1AO01 ey Ohex Number of mapped objects No

1AO01 ey Thex 15T object to be mapped 6401 01 10
1A0T ey 2hex 2"% object to be mapped 6401 02 10,64
1AO01 ey 3hex 3@ object to be mapped 6401 03 10y
1A0T ey . 4" object to be mapped 6401 04 10},6¢

The number objects mapped to the PDO depends on the hardware.

C25 Third RPDO mapping (analog outputs)

This RPDO asynchronously receives the 16-bit values of a maximum of four analog outputs
at one I/O module. The default transmission method is 255.

Index Subindex Comment Default value
1602)0x Ohex Number of mapped objects No

1602h6x Thex 15T object to be mapped 6411 05 10y
160265 2hex 2% object to be mapped 6411 06 10y
160204 3hex 3@ object to be mapped 6411 07 10py
160205 . 4" object to be mapped 6411 08 10y,6¢

The number objects mapped to the PDO depends on the hardware.

C26 Third TPDO mapping (analog inputs)

This TPDO transmits the 16-bit values of a maximum of four analog inputs in an event-driven
manner. The default transmission method is 255. By default, the interrupt source (object
6423y,.4) is disabled. If the value of an analog input changes and object 6423, is enabled,
the PDO is transmitted immediately. If the analog interrupt condition is enabled, the PDO is
only transmitted if the interrupt condition is fulfilled. If more than one interrupt condition is

enabled, the PDO is transmitted if one of these interrupt conditions is fulfilled.

Index Subindex Comment Default value
1A02p 0y Ohex Number of mapped objects No

1A02}0x Thex 15T object to be mapped 6401 05 10pex
1A02p,0x 26x 2" object to be mapped 6401 06 10y
1A02p 0 3hex 3@ object to be mapped 6401 07 10y
1A0210x . 4 object to be mapped 6401 08 10},6¢

The number objects mapped to the PDO depends on the hardware.
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CcCa27 Fourth RPDO mapping (analog outputs)

This RPDO asynchronously receives the 16-bit values of a maximum of four analog outputs
at one I/O module. The default transmission method is 255.

Index Subindex Comment Default value
16036 Ohex Number of mapped objects No

1603hx Thex 15T object to be mapped 6411 09 10
1603pex 2hex 2" object to be mapped 6411 OA 104y
16036 3hex 3@ object to be mapped 6411 0B 10},
160305 . 41" object to be mapped 6411 0C 10p,ex

The number objects mapped to the PDO depends on the hardware.

c2s8 Fourth TPDO mapping (analog inputs)

This TPDO transmits the 16-bit values of a maximum of four analog inputs in an event-driven
manner. The default transmission method is 255. By default, the interrupt source (object
6423,,¢) is disabled. If the value of an analog input changes and object 6423, is enabled,
the PDO is transmitted immediately. If the analog interrupt condition is enabled, the PDO is
only transmitted if the interrupt condition is fulfilled. If more than one interrupt condition is
enabled, the PDO is transmitted if one of these interrupt conditions is fulfilled.

Index Subindex Comment Default value
1AO03ex Ohex Number of mapped objects No

1A03hex Thex 15T object to be mapped 6401 09 10pex
1A03hex 2hex 2" object to be mapped 6401 OA 10pex
1A03}ex 3hex 3@ object to be mapped 6401 0B 10p,¢¢
1A03ex Aex 4™ object to be mapped 6401 0C 10p,ex

The number objects mapped to the PDO depends on the hardware.
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