EtherCAT Device Protocol EtherCAT.

ESM Terminology CoE Process data
EtherCAT State Machine (ESM) CoE Object Dictionary (OD) Modular Device Profile (MDP) Process data configuration
The EtherCAT State Machine defines a step-by-step set-up of each individual RXPDO Assigment RxPDOS Request o The OD is based on CANopen® and provides a structure for any EtherCAT device. Each object is The MDP provides a basic structure for any EtherCAT slave to organize physical or logical The EtherCAT process data configuration allows very flexible PDO description. PDO configuration can be either fixed, selectable or configurable. When using MDP objects, inputs
EtherCAT slave device and indicates available functionalities. A device can re- HOXIC12 RXPDOMPPING 07000 pownload  MBOOM  ouputs Out addressed by a 16-bit index and can have up to 255 object entries, addressed by an 8-bit sub- modules within the device, based on the CoE OD. The slave’s data is grouped based on its (o0x6000 — Ox6FFF) and outputs (,;,;0x7000 — Ox7FFF) are mapped to PDO Mapping objects (,;;0x1600 — 0x16FF for RxPDO Mapping and ,,;0x1A00 — Ox1BFF for TxPDO Mapping) and assigned
ject a state request from the master and signal an error with an error indica- . v : index (Sl). The following Object Codes are distinguished: physical structure and/or logical/software structure. The MDP structure is based on so-called to the respective SM via ,,;0x1C12 (SM2) and ,,;0x1C13 (SM3) for PDO Assignment. PDO Mapping and PDO Assignment objects are used by complex devices (with online and offline OD) as well
[
tion (error flag in AL Status register) and a related error code (AL Status Code I E B VARIABLE: SI0 only modules. A module has an assigned index range, typically: as by simple devices (only in the EtherCAT Slave Information file).
register). The state request, state response and error response is exchanged z DO 2 B ARRAY*: all entries have the same data type and name except SIO B 1RxPDO, 1TxPDO (PdoIncrement = 1)
via the ESC AL Control register (.,0x0120), AL Status register (.,0x0130) and - TXPD?&?C'%;"EM wOX6000 . | Response Inputs B RECORD*: entries may have different data types and names B 16 objects (with up to 255 entries per object) per functional index area (inputs, outputs, Example: PDO Mapping and PDO Assignment
obj B H
AL Status Code register (..,0x0134). The ESM specifies the slave behavior, TXZ%%AAAgg’#ng plo MBoxin Read *S10 defines the highest supported subindex. SI1 always has a 16-bit offset. configuration, information, diagnosis) (IndexIncrement = 16). . & 8 ) . o ) ) . )
while the master adopts it respectively. The ESM description below outlines Information which is not specific for a module is organized in the OxFxxx Device index area. This example shows a fixed output mapping. The input mapping is selectable; either mapping A or B can be sassigned to SM3 via o,;;0x1C13
the basic actions for each state transition: commands sent by the master CoE base data types (excerpt) Outputs (SM2) Inputs (SM3)
and (local) behavior of the connected devices. Value DataType  Value DataType  Value DataType  Value DataType CoE Object Dictionary structure, incl. MDP structure oxiCi3
obj' B
0x0001  BOOL/BIT D:EeE UL 0x000B  ARRAYOfUINT  0xO01F  WORD General OD structure, MDP structure (0x6000 ff.) and attributes of the functional index areas: OX1600: I 10 5 OXIA00: SI1t0 4 OXIAOT: S 110 2
0x0002  SINT 0x0007  UDINT 0x0011  LREAL 0x0020  DWORD . : : - x
MDP Device OD Area OD Index Range Fixed mapping Mapping A Mapping B
0x0003  INT 0x0008  REAL 0x0015  LINT 0x0260  ARRAY of INT - T o
AAA A Object Dictionary Module 0 Module 1 .. Modulen Communication index area DAY= Eral?
Master Master | 0x0004  DINT 0x0009 STRING(:) 0x001B  ULINT 0x0261  ARRAY o: SINT S SN SN RXPDO Mapping 0x1600 — OXITFF 0001 Gyle o oo st oo st
: i i : g i = 0x0005  USINT Ox000A ARRAY of BYTE ~ OxOOIE  BYTE 0x0262  ARRAY of DINT . o : o : : o : :
cer E:Ar;jﬁuratlon easiers e 0X0600 — OXO6FF e Zﬂ?fﬁ”&/\ a':I:OX|OUt (,eggxgzgg gxgzgz) . " ’ " " ° {509 DALY, GO, D) TxPDO Mapping OxIA00 — OxIBFF 0XT000:2  Control Ch. " OX6000:2 Sample Ch.1 X600 sample Ch.1
° (L= G5 orMatiboxin (e0x0808 ~ 0x080F) ! Reference: ETG.1020 — Base Data Types _ RxPDO Assignment ox1C12 ' ) ' S ’
SyncManagers (SM) (1e0x0800 — OX087F) | RXPDOs (0x1600 — Ox17FF) 0x1600 0x1601 0x16nn 8 j0x7000:3  Sample Ch.1 0,j0x6000:3  Time stamp Ch.1
Set: Fixed Physical Address (1e0x0010) . CoE SDO (Service Data Object) services TxPDOs (0x1A00 — OX1BFF) 0x1A00 0x1A01 Ox1Ann TxPDO Assignment 0x1C13 «0X7000:4  Control Ch.2
SMOffor MaiII;Jox out (150x0800 — 0x0807) 1 Manufacturer specific area (0x2000 — OX5FFF) Modules index area 0x6000 — OXAFFF 0x7000:5  Sample Ch.2
SM1 for Mailbox | §0X0808 — 0X080F
e o S;;er: IT,,:: Sr;tup. s X080 | Upload > < Upload Input area (0x6000 — OX6FFF) 0x6000—0x600F ~ 0x6010—Ox60TF .. Ox6nn0—OX6NNF Input area 0x6000 — OX6FFF
Delay compensation (10X0900, ;0x0928) 1 Request ‘[ Download N Download ]‘ Response Tx-mappable, read-only Output area 0x7000 — OX7FFF
Offset compensation (2g0x0918, 1;0x0920) 1 _ oD List oD List Output area (0x7000 — OX7FFF) 0x7000 — OX700F 0x7010—0x701F ..  Ox7nn0—Ox7nnF Device index area OXFO0O — OXFFFF
Static drift compensation (~15.000 times) (.,;0x0910) 1 2 > g R .
o ® x-mappable, read-writeable
1 = Info [ Object Desc. > < Object Desc. ] Info 2 Configuration area (0x8000 — OX8FFF) 0x8000 - 0x800F  0x8010 — Ox801F 0x8nn0 — Ox8nnF
Slave Slave | o . References: ETG.1000.5 — Process data interaction | ETG.1000.6 — Object Dictionary | ETG.5001.1— PDO Mapping and PDO Assign
Verify: Mailbox SyncManager settings Stop: Mailbox communication (STOP_MBX_HANDLER) Entry Desc. > < Entry Desc. J read-writeable, usually not mappable
Start: Mailbox communication (START_MBX_HANDLER) ! Abort Information area (0x9000 — OX9FFF) 0x9000 — 0x900F 0x9010—0x901F ..  0x9nn0 - 0x9nnF
. ’ 1 < . . .
Confirm: State request to PRE-OPERATIONAL : read-only, usually not mappable DC unit and SynChronlzatlon
\ i i i i Di i 0xA000 — OXAFFF 0xA000 —OXAOOF ~ OXAO10—OXAOIF .. OxAnnO—OxAnnF L L. ..
A A fashion. They are also used to read the OD structure. The master sends an SDO request, the Device area (0xFOOO — OXFFFF) o o _ ) Applicati ire diff td ¢ hronizati hich is reflected by the diff ‘
Master Master slave sends either an SDO Response or an SDO Abort. The foIIowing SDO Request/Response e.g. object OXF000, 0XFO10, 0xFO30, 0xFO50 Synchronlzatlon of master and slave appllcatlons is based on a common time pplications may r.equ!re Ifferen egree.s 0 sync' ronization whic 'IS reflec e y the differen
Set: Configuration objects via SDO, e.g.: Clear: SM2 for outputs (0x0810 — 0x0817) services are defined: in the network (DC System Time). The synchronization modes define how this Ethe.rf:AT sy nch romz'atn?n mod.es. The basic operation for DC modes IS.SEtUP via ;0x0980 — 0x0981.
RxPDO / TxPDO Assignment (s6j0X1C12 / 0,;0X1C13) SM3 for inputs (1g0x0818 — OXO81F) ® SDO Upload: read object/object entry from online OD Reference: ETG.5001— MDP Device model common time is used to synchronize the local applications. The SYNC/LATCH Additional information is provided by the SyncManager Parameter objects ,;0x1C32 for SM2 and
RxPDO / TxPDO Mappi §0X1A00 — OX1BFF / ;0x1600 — OX17FF FMMUO tput 0X0600 — 0XO60F ) ) ) . i : ' incl. mini i i .
s;;\m r/o:tpms apping E gozomo—o:osw)/ L0x XT7FF) P &"f,fﬁiﬁiu‘l?) ) E goiomo—o:oew)) B SDO Download: write object/object entry from online OD - unit is used to generate SYNC/LATCH events based on the System Time. oj0x1€33 for SM3 (incl. minimum cycle time, calc and copy time, error counters)
reg reg . L . rofiles
SM3 for inputs (sOXO818 — OXO81F) Disable: Distributed Clocks (0x0980) B GetOD List: returns all object indexes of the online OD _ _ . _ Free Run: Application is triezered by local clock and runs independentl
FMMUO (maps outputs) (1g0X0600 — 0X060F) B Get Object Description: returns object name/code, data type and max. number of entries The major part of profiles is based on the CoE OD (incl. range 0x6000 ff.), while there are MDP- DC System Time ] Eth- CF)AF"T o ES| Igg . Dy AR Izl o 1C§/2 . uc
If DC EMAQW (m:YF:cir/‘f:Tt(S:)H it (HOBI0T 008 = Get Entry Description:  returns value info, data type, bit length, access rights of an entry b.aSEd profiles and t.he IECE1800 drive profiles (It]d' "D54027). The 3.2-b|t profile number s pro- The System Time is a 64-bit ns-based time starting 01.01.2000, 0:00h, or a 32-bit or:tri:nal ?;onlycl)!r(;:Run?sesrl?;;ort::ce' ¢ls notavallable and OG5 2 > (ol
8 onfigure unit: ! " : : . . . . .
Set stc cycle time (50X09A0 — 0x09A7) Reference: ETG.1000.5— CoE service specification | ETG.1000.6 — CoE coding ;I.f%dg){ t?ﬁ s:jave' v Obj(;:ldOOO, %b,OxFOK;ggg :cna :SI e'IeDme.nt gev];cle.Pg)f 2660;1/\./‘1?16'”3‘,? ll ¢ time respectively. After setting up the DC time, master and slaves share the App!,
Set DC starttime (£0x0990 — 0x0997) ! ﬁ; 15 Ij e(wce 2p(:c2)0 :Anun;:I er (z'g't | )OT emlt el/lce ﬁr|o e). Bit 16-31is the module same time base. The first DC slave behind the master is used as the reference
. - rofile number (e.g. ass Flow Controller). Important profiles are: : : :
Set DC SYNC OUT unit (1e0x0980 — 0x0981) SDO Command SDO Services E ETC.5001] — Gegneral MDP Device Model S eciﬁcztion- P clock. Each slave device has a local copy of the System Time stored in ,,0x0910. SM-Synchronous: Application is synchronized with the SM2 (SM3) event, ue
Set DC LATCH IN unit (g0X09A8 — 0X09A9) —_ Specifier 0x02: SDO Request 0x03: SDO Response 0x08: SDO Info ; ) P ’ which is generated when process data is written to SM2 (read from SM3) PDI
Start continuous drift compensation (g0x0910 — 0x0917) 2‘ 0x00 5 .| ds red U I ds ced : Basic structure for any EtherCAT slave Event & dto gl E LR lled £ 0x0220. ES! el ¢ : <>
a ownload >egmente 0ad >egmente . . .
Start: Cyclic process data 2 X W |gd i o & g - B ETG.5001.3 — MDP Fieldbus Gateway Profile Specification: DC System Ti tup (1-3) and conti drift tion (4 Dver? sla)re.maipe 'Io Iflo'fa IQSCI)\;\pSo eh rom reg. X ) t de ;rge:h 2
S 0x01 Downloa Download Segmente Get OD List Reg. Incl. profiles for EtherCAT masters, Profibus DP, CAN, CANopen, DeviceNet ystem Time setup (1-3) and continuous drift compensation (4) Sl\e;\wsce. ;IS no avaldaDcelS onhy -Sync ronous;s;u:)hpor .,(:. .| d? t, " Global IRQ  {tocal
© - - - >
Sla\;e . . ' Slave . E . 0x02 Upload Upload Get OD List Resp. B ETG.5001.4 — MDP Safety Module Speciﬁcation: " E)SIII"II(; r;n;us.anA ' tync";ogc())lésofre supported, then It Is indicated In Appl.
\S/ter:‘t)'/: IProcc;ss ddatta Sﬁ?;g;?;iﬂ;em\?\,g;,;io Mapping/Assignment Stop: Cyclic process data i IS 0x03 Upload Segmented Download Get Object Description Req. Incl. proﬁles for FSoE Digital I/O connection, FSoE Safety Drive Profile, FSoE Master syncronization of applications e y DC:AssignActivate = "#X
- a d \;]Tl:;l l“P : e - - ) _g S 0x04 Abort Transfer Get Object Description Resp. B ETG.5003 — Semi Device Profile: DC-S h Application i h ized usine DC-based int t
rovide: alid Inputs S @ o : omie: m m -Synchronous: Application is synchronized using DC-based interrup c
! P State request to SAFE-OPERATIONAL %_ g E ) sxsz GGitEEnttrysescrlpltlon:eq- Based on MDP strucltures,l:r;lcl. profiles for mass flow controllers, temperature controllers, XRMW T5C et clock) B B signals (SYNCO, SYNCT; ns-accuracy), generated by the SYNC/LATCH unit. ‘
o w X et Entry Description Resp. pressure gauges, valves, chillers, pumps, RF DC generators . . .
<o 8 2 Among many other DC modes, the following two show basic concepts: PDI
 SAFE-OPERATIONAL (000200050 -0x): Process data avallable, outputsstllinsafestate | | ZEEg & ETG.6010 - Implementation Directive for CiA402 Drive Profe IEC61800.7-201) \CO: tiggers the compl ing ofthe local eyle (see Mii —
A %5z Hg PR . 0990 ff. «0X0990 fF. 1+0X0990 fF. B SYNCO: triggers the complete processing of the local cycle (see Minimum
= e Ti
Master ‘-’I" < 9o | establishing common time base C)/C N Ime) : PR 2 M tocal
Provide: Valid outputs 8‘ 8‘ 8‘ S 3 B SM2 and SYNCO (even higher synchronization accuracy of the output = Appl.
8339 Slave structure and EtherCAT Slave Controller (ESC) event): SM2 event triggers reading of output data from SM2, processing, SYNCx
Slave Slave 2 The ESC processes the EtherCAT frames on the fly in hardware and implements the functionalities of the data link layer (DLL). Those include SyncManagers (SM), Fieldbus Memory Management - rro;;aiat.lon Delaly: \INnt?jt(I) 50x0300 I:t.ch;s rlecellve times on all ports; read writing values to hardware drivers; then the SYNCO event is used to acti- 2
o o . . ) EEEE . : ; ; " "
\S/::;y Zyufl;huf::;Z:::fzg::TngfojTu'f:zNDLER) Sl R EE (S0 AN A EIEY - Units (FMMU) and DC unit. Typically, EtherCAT slaves implement the application layer (AL) functionalities such as the ESM, parameter handling and process data handling on a uC — such slaves are a:fc € tlrze.s,;? iju a’:el € Ia){s, write Im INI U?F values to ,egO;(0928 vate output drivers. ESI element Dc:AssignActivate = "#x0300" for SYNCO
- State request to OPERATIONAL 3 called “complex device”. Only for very simple 1/0 devices without parameters and without necessary AL error handling, the I/O hardware drivers are connected directly to the digital I/0 interface of 20 'set': read indviduatioca times; calculate offset to time reference; event generation
v B q § the ESC — such slaves are called “simple device”. write individual offsets values to ,,,0x0920 Frame jitter
“'E The block diagram combines elements of the slave’s hardware structure, functional entities of the ESC, software structure and protocol elements. 3. Static D"ﬂf read System Time from reference clock and write to individual FRTES H""""-""m/ \W""-""""
o2 DC slaves via multiple (~15.000) xRMW datagrams
State transition/default timeout: PreopTimeout (3000ms) SafeopOPTimeout (10000ms) > BackToSafeopTimeout (200ms) > BackTolnitTimeout (5000ms) 0 ————————— P — 4. Continuous Drift: distribute System Time (xRMW) together with cyclic o o
AE EoE FoE SoF CoE frames, e.g. every ms to keep deviation of distributed times small Interrupt
. ESM N
Frame processing and examp|e5 0x01 0x02 0x08 0x10 0x03 - Reference: ETG.1000.4 — Distributed clock :;iZIR:Ich eblieatien nieatien P T T
Communication principle uc t t ¢ t t AL 9 SM-Synchronous Application Application
EtherCAT communication is always initiated by the master by sending frames via its Ethernet interface. Those are processed on the fly by the ESC. Processing within the ESC works in a e (feadl, o) Minimum Cycle Time ; ps-jitter
“roundabout” fashion: Behind the EtherCAT Processing Unit (EPU) the frame is forwarded to the next port (and, if open, sent out to be processed by other slaves), while the returning frame ¢ i T DC-Synchronous with SYNCO
. . . . . . .. . : : . Application Application
is sent back to the master via port 0. Port 0 shall always be the IN port of the slave device. The topology always forms a logical ring, and neither frame collision nor congestion can occur by t : ! ns-jitter
design. Throughput time can be calculated precisely, and errors can be detected easily via status and error counter registers (.,0x0100, .,0x0300—-0x0313). B ¥V Y SMaccess  Process  Activate = Mailbox latch ~ Process = SMaccess . ; P —

g ghp P ¥ y & ( ¢ ¢ ) Reference: ETG.1000.5/6 . . read outputs ~ outputs  outputs service inputs inputs write inputs DC”Synchronous with SM2 and SYNCO Application - Appllcatlonv
Reference: ETG.1000.4— Frame processing principles PDI (Physical Device Interface) SYNCx LATCHx ns-jitter
Frame structure Logical ring Frame processing and forw. order Reference: ETG.1020 — Synchronzation Reference: ETG.1020 — Synchronzation | ETG.2000 — DC

= " . Slave Information Interface ESC memory
& Destination MAC address / Datagramex.1: Read/write access to registers _J (SIl; EEPROM)
g ' = — ’ R Dual-ported RAM SM and FMMU
- i —
5 Source MAC address EPU PORT 3 ESC Configuration OX0000 - OXOFEF SyncManager (SM)
£ Configured Station Alias Mailbox Process data
&  EtherType (0x88A4) N L. CRC SMs coordinate access to the ESC memory from both sides, EtherCAT and Register Mailbox Processlnta
N T E ESC ,_°,| g Identity AAA Y PDI. This ensures data consistency. In case of mailbox communication . . o
g length . o e - 2  VendoriD 17 Tl | : it ensures that mailbox messages are not overwritten (1-buffer mode). Phys.start - Lengt Directlon; SMO Sm1 SM2° Sm3*
] Datagram ex. 2: Mailbox communication, @  Product Code o - T address Buffer No.
=1 [ CoE SDO Service (via SMO, SMI) [ | S N o ' In case of process data communication it ensures that process data can
< > isi ' .
¥ ’ PORT 2 € S:‘r'i'::(:\l"umubzr < o L ovos00f ! always be written to the memory by EtherCAT and can always be read by 0x0800 0x0802 0x0804 Out, T-buffer
= 1egOX } g - .
£ Type(0x01) Length of Mailbox Service Data -— Hardware Delays e >- - : DLL PDI side and vice versa (3-buffer mode). SyncManager 2/3 length is equal D iz
( — ) (— Bootstrap MBX SM Configuration L.0x0900fF E to the Rx/TxPDO length so that buffers internally are swapped once data 00810 0x0812 0x0814 O, D
m falilizs Standard MBX SM Configuration was com pletely written/read. 0x0818 Ox081A 0x081C R
EtherCAT Processing Unit (EPU)
m 3 Channel . . Strings Reference: ETG.1000.4 — Sync manager *physical memory = 3 times Rx/TxPDO length
E Specific port and error registers General
=
fori o FMMU ; ;
m g Prionty Register Port L Fieldbus Memory Managment Unit (FMMU)
= ]
b m S Mailbox Type (e.g. CoE) © 0 2 E & RxPDO Typically, logical commands (LRD, LWR, LRW) are used for process data exchange: A single Lxx command addresses one or multiple slaves. The FMMUs of the individual slaves are configured
wn [
= DL Control e g0X0100 — 0x0103  ~==mmemmmeooees ! ~  TxPDO during start-up to map the data from the EtherCAT command (logical address space) to the physical memory and vice versa. FMMUs are configured via registers starting at ,.,0x0600, see also
% m el DL Status brommosmonooees «g0X0110 — 00111 --====mmmmooes 4 DC example 3.
< m Reserved ) S e O EOY £e0X0302 TS £g0X0306 S Reference: ETG.1000.4 — Fieldbus memory management unit
g Phys. Error Counter 0X0301  0x0303 o OX0305  g0x0307 Reference: ETG.2010 Reference: ETG.1000.3/4 PhL
2 m E Number Link Lost Counter g0x0310 1g0x0311 1eg0X0312 1eg0X0313
o~ [
al / 7]
3 o . g Datagram example 1: read/write access to register Datagram example 2: Mailbox communication, CoE SDO Service (via SMO, SM1) Datagram example 3: Process data exchange (FMMU) Commands
4 o ~  SDOService (e.g. Request, R . . . L . . L . . . .
%.: B E & ervice (e.g. Request, Response) In this example ESM register 0x0120, 0x0130, 0x0134 are written and read for state machine interactions. In this example an SDO Download Request is written to SMO Mailbox Out and the response/abort is read from SM1 Mailbox In: A value is In this example process data is exchanged cyclically using a Logical Read Write command (LRW) EtherCAT commands (datagrams) address one or several slaves. Node
g E '5 Sizelntheator successfully downloaded to the configuration object ,,;0x8000:01 in case 1and an abort is returned in case 2 with Abort Code 0x06090031 and mapped by FMMUs to and from the slave’s DPRAM (SM2/3). addressing (APxx, FPxx) logical addressing (Lxx) and broadcast address-
3 £ 8 “Value of parameter written too high”. ing (Bxx) is possible. With each successfull read/write interaction every
= som Transfer t i i
g & § ransfer type Datagram Slave (ueOXO3E9) Dat;g\ram S Slave 1 S slave increments the Working Counter (WKC).
& .g Data block size of the object AN ~ w0 ue e 2 e uc Specifier Cmd Description
= g - Command | Address (position | offset) I @ processed by ESC 0x00 NOP No operation
g E Complete Access I Command “ Address (position | offset) H Value ” WKC l AL Control ALstat AL Status Cod ESC ESC + 0x01 APRD Auto increment physical read
£ = onte v atus ode Mo | 5 0x02 APWR Autoi t physical writ
b S . «:0%0120 +:0x0130 -:0x0134 Type Service  Specifier Index S Data processed by pC > X utoincrement physical write
% = SDO Command Specificer (e.g. Upload) State request to PREOP g0X! g0X! £0X DPRAM DPRAM E 0x03 APRW Auto increment physical read write
g (8 Bytes) (5 Bytes) (4 Bytes) 00 0x05 FPWR Configured address physical write g 2
0x02 0x01 0x0000 ) S ! ! \ © S
Subindex B > Req, PREOP INIT state No error —_/ /) < -_ CoE Req. Upload  .;0x8000 0x01 - MBX_Main() +H {A000X1800 1 a000X1C00 1 a000X1800 S 0x06 FPRW Configured address physical read write T G;J
< ‘ & S . . = £ 25
Complete size - £ é B — MailboxServiceind() = Configuration: FMMUO FMMU1 FMMUO > gxg; ES\?R Eroa:casi 'ea.f % 3
[ -«
3 Casel: Successful state change = o) - COE_Servicelnd() E Log. start address  .;0x06y0: 0x1000000 0x1000000 0x1000008 g X roadcastwitie GEJ S
. g : 4 = " = - © Length (Byte) . .OX06y4: 0x08 0x05 0x04 o 0x09 BRW Broadcast read write =
Data of the object o < o 2 SDOS_Sdolnd() W gth (Byt € 4 IS i 9
= £ £ el S Case 1: Upload Response = = Phys. start address ,0x06y8: 0x1800 0x1C00 0x1800 - 0x0A LRD Logical memory read iz %
Datagram ex. 3: Process data exchange — 0x02 0x0000 s = 5 -_ - 2 8 y: FMMU number (0x0...0xF) = 0x0C LRW Logical memory read write g5
(via SM2, SM3) < 0x02 PREOP state No error 4&4 & Q-T I sdoRes() ml Vli ul_- 0x0D ARMW Auto increment physical read multiple write "ulj uTJ
) 2 38 CoE Resp.  Upload  ,;0x8000 OxO1 - 88 S 88
N 5 5 5 SR 5 Working Counter 55
, 0x01 INIT state, Invalid mailb e - c e WR s ful writ 1 c
_- rror indication configuration 3 3 k3 XRW Successful read +1 ks
References: ETG.1000.4 — EtherCAT frame structure | ETG.1000.6 — CoE coding o CoE Req. ARSI [si0X80007) [OXO1 0X6090031 - 2 - 2 ST I 2 &

Specification: www.ethercat.org/etg<spec.number (4 digits)> Knowledge Base: www.ethercat.org/kb Developers Forum: www.ethercat.org/forum



