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Chapter 1 Introduction to EM760-CM-EC1
1.1 Product Features

1 Supports EtherCAT COE 402 and 301 protocols .
2 Supports automatic configuration of network address and setting of network address.

3 Supports Et herCAT synchronization cycle and can respond to the minimum synchronization cycle data of

500us. The frequency converter supports contour speed mode and contour torque mode. The running speed or

torque data is issued by the master station, and parameters such as acceleration and deceleration time are

determined by the inverter function code parameters.

4 Supported services include : P DO process data, SDO mailbox data, manufacturer-defined object dictionary, S

DO read and write inverter function codes.

1. 2 Functional Specifications

1 EtherCAT pass port :

physical layer 100BASE-TX

Communication ]
RJ45 (IN/input, OUT/output)
Interface

Network Architecture Series connection

Transmission rate 2*100Mbps ( full duplex )

Data frame length Maximum bytes

SMO : Mailbox output

SM1 : Mailbox input

SyncManager
SM2 : Periodic data output
SM3 : Periodic data input
EtherCAT Application layer
°r CoE : CANopen over EtherCAT
protocol
Communication
synchronous mode DC synchronous mode (SYNCO)
specifications

) ) SDO : Aperiodic Data Object
communication object

PDO : Periodic Data Object

LED indicator light EtherCAT ERR(ER)x1

(located in RJ45 EtherCAT Link/Activity(L/A)x2

) EtherCAT RUN(RN)x 1
interface)
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Application layer
. IEC61800-7 CiA402 Drive Profile
specifications

Supported CiA402

operating modes

1: Speed control mode

2: Torque control mode

2 Interface with frequency converter:

project

Specification

Connector

2 0 PIN connector pin terminal

transfer method

SCI Communications

1. The communication card communicates with the inverter through this

Terminal
. interface.
function
2. The communication card obtains working power through this interface
Network Modbus protocol
protocol

3 Electrical Specifications

project Specification
voltage 5 VDC (provided by frequency converter)
Insulation 500VDC
voltage
Communication | 0.8W _
line power
consumption
power 1w
consumption
weight 25g

4 Environmental specifications

project Specification
ESD(IEC 61800-5-1,IEC 6100-4-2)
EFT(IEC 61800-5-1,IEC 6100-4-4)
Immunity

Surge Teat(IEC 61800-5-1,IEC 6100-4-4)
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Conducted Susceptibility Test(IEC 61800-5-1,IEC 6100-4-6)

Operating/storage | Operation: -10 °C ~40 °C, humidity 90%
environment | g age: 225 °C ~80 °C, humidity 95%
Impact/impact International standards IEC 61800-5-1 , IEC 60068-2-6
resistance
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Chapter 2 Product Appearance and Installation Information

2.1 EM760-CM- E C1 communication card physical picture

Figure 2.1.1

2.2 EM760-CM- E C1 communication card and inverter connection

Turn off the power supply of EM760 high-performance vector inverter.

v

v

Open the upper cover ofthe EM760 inverter.

First remove the expansion card bracket screws ( positions 1 and 2 in Figure 2.2. 1 are both

v

acceptable), use a flat-blade screwdriver to fix the copper post that comes with the card at
the original screw hole position, take out the expansion card and align it with the
positioning post Press down, and then use screws to lock the expansion card and the copper

pillar to complete the installation.

Figure 2. 2
5
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2.3 EM760 series inverter communication parameter setting

the Ether CAT communication card, the communication parameters of the frequency
converter must be set according to Table 2.3. 1 . After setting the communication parameters,

the Ether CAT master station can start and stop the inverter.

Table 2.3. 1
Parameter :
parameter parameter name meaning
value
The running command is
F00.02 Command source selection ) controlled by the

communication card

. The frequency command is
Main frequency source A

F00.04 7 given directly by the

selection o
communication card

00,36 Communication control start and EtherCAT communication
FOO.
stop channel selection 2 control start and stop
Communication given EtherCAT communication
F00.07 ) .
channel selection control data given

0: keyboard configuration
Process data address given

F10.51 method i 1: Master station

configuration

Set node address alias when
F10.63 Slave node address alias -

using node addressing

Remark

F10.51 is set to 0, which can be used for master stations that do not need to import ESI (. xml).

Please set F 10.51 to 1 when the main station needs to import ESI (. xml) file .

After the required inverter parameters are set, a communication connection is established

with the master station.

After the slave node address alias is set, the communication card needs to be manually reset.

Set F 10.52 to 1 and reset the communication card software. F 10.52 is reset to 0.
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Chapter 3 Communication Examples

3.1 Function code and object dictionary

Object dictionary index = 0x2000+ first two digits of function code
Object dictionary sub-index = last two digits of function code + 1

For example:
Function code F 00.07 object dictionary index Ox 2000, sub-index 0x 08.
Function code F18. 12 object dictionary index 0x 2012, sub-index 0x0D.

3.2 SDO reads and writes inverter parameters

Take setting the digital given frequency ofF00.07 as an example. Write data 5 000 to
the object dictionary 0x 2000 and sub-index 0x 08. You can set F00.07 to 5 0. 00 hz .

When setting the function code F02.32 analog input curve selection, if you want to set
the A I1 curve selection curve four, you need to set the ones digit of the value ofF 02.32 to 3.
At this time, you cannot directly enter the object dictionary 0x 2002 , sub-index Write data 3
in 0x 21. Data 3 210 should be read first , and then 3 213 should be written. Even when
using SDO to write data to the frequency converter, only a whole two-byte data can be read
and written. It is recommended to directly use the LCD keyboard provided with EM760 to

modify such function codes.

3.3 PDO process data configuration method

The EM760-CM-EC1 communication card uses two object dictionaries 0x1600 and
0x1A00 as the mapping parameter table of PDO data by default, and supports the
mapping of a maximum of 16 object dictionaries. The default value of sub-index 0x01 of
0x1600 is 0x30000110, which is the control word of the frequency converter (see Appendix
2). The default value of sub-index 0x01 of Ox1A00 is 0x32000110, which is the status
word of the frequency converter. Modification of the control word and status word
addresses is prohibited. The sub-indexes 0x02~0x10 of 0x1600 and the sub-indexes
0x02~0x10 of 0x1A00 can be freely configured by the user. In the EM760 series inverter
user manual, the attributes are marked as : " ®" is a parameter that can be changed in
any state and can be mapped to Rx PDO and Tx PDO . "x" is a read-only parameter and
can be mapped to Tx PDO . A detailed mappable object dictionary can be viewed in
T winCAT .
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The method introduced below is mainly suitable for master stations such as motion

controllers that do not have a graphical operation interface. Set the default PDO

configuration of the driver in the master station.

1 . Keyboard configuration method, this method requires setting F 10.51 = 0 ;

Function codes F 10.16 ~ F 10.31 correspond to 0x 1600 sub-index 0 x 02 ~ 0x10 .
Setting 7 in F 10.16 means setting Ox 20000810 in O0x 1600:02 and mapping function code F
00.07 (object dictionary index 0x2000 , sub-index 0x 08 , data length Ox 10 ) into the
process data. The setting methods for other function codes are the same.

Function codes F 10.32 ~ F 10.46 correspond to 0x 1 A 00 sub-index 0 x 02 ~ 0x10 .
Setting 4609(0x1201) in F 10.32 means setting 0x 20120210 in Ox 1 A 00:02 . And mapping
the function code F 18.01(object dictionary index Ox 2012 , sub-index Ox 02 , data length 0x

10 ) into the process in the data. The setting methods for other function codes are the same.

configuring the PDO process data mapping table on the keyboard, you need to set the
data in F 10.16 ~ F 10.31 or F 10.32 ~ F 10.46 in sequence . You cannot skip a certain
function code without setting it. The default PDO configuration of the driver needs to be set
in the master station . The master station that requires ESI (.xml) file cannot be configured
using this method.
2. Master station configuration method . This method requires setting F 10.51= 1 ;
Configuration steps :
1. Confirm that the slave station is in pre -op state. That is, function code F
10.47 = 1XXXX.
2. Stop PDO allocation function (sub-index 0x00 of 0x1C12 and 0x1C13 is set
to 0) ;
3. Stop the PDO mapping function (sub-index 0x00 of 0x1600 and Ox1A00 are
all set to 0);
4. Set the mapping address of the PDO mapping object (0x1600 and 0x1A00);
Write 32 -bit object dictionary data to 0x1600:01~0x1600:10 , such as
0x20000810 (F 00.07 ).Write 32 - bit object dictionary data to 0x1A
00:01~0x1600 : 10 , such as 0x 20120210 (F18.01).
5. Set the largest sub-index mapped by PDO mapping objects (0x1600 and
0x1A00) .
6. Set the PDO allocation object (set sub-index 0x01 of 0x1C12 and 0x1C13
to Ox 1600 and Ox 1A00 respectively ).
7. Re-open the PDO allocation function (set sub-index 0x00 of 0x1C12 and
0x1C13 to 1).
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3. 4 Frequency converter start and stop control

Run the command given directly:

For details of the inverter communication and status function codes, see Appendix 2.
The control word is 7 000h (object dictionary index 0x 3000 , sub-index 0 x 01 ). The
status word is 7 200 h ( object dictionary index Ox 3200 , sub-index 0 x 01) .Write the
corresponding control command code into 0x 3000:01 through SDO to control the start and
stop operation of the inverter. Read the data in 0 x 3200:01 to obtain the status
information of the inverter. When the EtherCAT communication connection is interrupted,

the operating fate is still valid.

Run command PDO given:

using PDO process data, the value of Ox 1600:01 in the object dictionary is fixed to 0x
30000110 , and the value of 0x 1A00:01 is fixed to Ox 32000110, and modification is
prohibited. The process data issued by the master station will only take effect when the run
command is written in 7 000 H (object dictionary index 0x 3000 , sub-index 0 x 01 ) and
written into the inverter function code. When the EtherCAT communication connection is
interrupted, the inverter automatically stops, and the shutdown mode is determined by
function code F 04.19 . If you need to stop the machine in an emergency, you can use the
EM760 supporting LCD keyboard to press the stop key to stop the machine (F 12.01 needs
to be set to 1), and the F 00.02 command source will automatically switch to keyboard

control. When using communication card control again, you need to set F 00. 02 = 2

3.5 Operation examples

Take Twin CAT2.0 as an example to demonstrate the entire process of connecting the

master station to the communication card slave station.

When connecting to an unknown slave device for the first time, you need to import
the ESI file first. Place the ESI file in .xml format into the Io \EtherCAT folder under the
Twin CAT installation path , and reopen the Twin CAT software.

1. Scan for slave devices.

Click on the I/ OD device , right-click and select Scan. Devices. Select Confirm or

OK in the pop-up window .
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The device scan connection is successful, and you can see that the Current State status

i1s OP on the Online interface .

s ————— Prrm— _
DEFSE AL nm M (e Bt @ Q@ e

r: i Eiﬁéﬁr':ﬂa”"" [General [KtbeecdT [0 |Process Dats[S1artun [Ck - Gndise Onllnn
= B MC-Task 1 GAF State Nachlpe
B N Task 15V Frr—
e NC-Task 1-Iage A Currert State: ar
™ Tables s - — Regqossted Stane:  OF
= e Jh
o e fois L
W PLE - Comfiguration CLL Status
W Cam - Configuration Part i: Carrier { Open
=W VD - Configuration Bort iz Ho Carrier J Clesed
. wm‘ ||" |~1"'.f.' i’ ‘;"l'l"l
= ™ Dervice 2 {EtherCAT) _
+= Device 2-mage rt Hu Casrier / Closnil
e Dt 2-dmage-info
i W Ingusts File dccess over EtherCaT
.s:e K Outputs Dewrilaad 3
i ¥ Infolata |
B Dorive 1 (EMAT G0 EtheerCA, |
&l Mappings |
il MC-Taik 1 54F - I:Iwi:elti
o NC-Task 1 SAF - Device 21 |
|
| hame Orlire Ty Sie  sAd. In. s Linked to =
| T200H Srar.. D00 (3 UINT 20 7LD Inguat O S
| Wt tate X0 BOOL a1 152, Input O n&tatusd, nStatusd
d# InputToggle X 0 BOROL 01 15Z. Ingut O nETalus4, nslarusd
e | F— Ll YT P TILTE i AEA Frsect 1% .
Heady seal (172.16.15 76,1 ITTERETEN

2. SDO online modification parameters. Enter the C oE-On line interface, such as
modifying the F 00.07 digital given frequency, find the corresponding object dictionary and
double-click to open the Set Value Dialog interface, enter the data 3 500 , click OK , the data
modification is successful, set F 00.07 =35.00hz .

FrlnCAT Sotberm hans

File Edit Mctions Yiew Options Help ;
Cww @b @ Cnm M3 s R[S QR ELE e
:: ﬁj;&gﬂﬂmn |ceneral |:I;|!aﬂﬂl.'l.'!nc |Pmu.-| Dete | Blartup| O<E - tnline |l ine
o B NC-Task 1 SAF I sute Update ¥ Sinele Dot Show Cifitne Dp
B NC-Task 15VE
o N Task 1-dmage
1 Tables hdd to FraTtup tnline Dats Fadule 00 (AcE [}
R Ans. Tndes Nake Flags  Waloe -
e e Ao 1 £ 103d:0 5 output parmweter L] b
W cnrﬁg"uﬂ?" = 1033:0 SN irpert parameter i) rEa
W Cam - Conliguration = 2000 FU0 Group BasePFrra i T ES
5 VO - Configuration 20,.. o0, 00 Eeperved i} OxO000 [0) .
W10 Dy 20, P00, 0L Drvliede ] (x000s 9h
i Device 2 {EtherCAT) 0. PO 02 CadSrcsel n oxnped (2h
Devi 0,,. P00, 03 TanlCtelEede "W (IO
* 4 eiﬂagﬁ_ i 20... FO0. 04 NairFreqSreSel BY 00007 [T
[ e evler -l ... FO0.0% hudfreqBrofel BT fxhod {0
- W Tivgsts 20... P00, DS FreqSrcBsl il 0x 0000 [0}
i W Outputs 30, - - Fi, 07 DigivalFreg 3¥.F xEEEE [Bood)
W IndoDana 20,.. P, 08 Nelnkusirigel 2] [
& ..mnmgmmg 20... P09 AusFreqBese = 00000 (0} ; q
- | 0,,. Po0, 10 NaleRregtaln P 0EGZER (L0
il:a:{c.'“g 1 A - Deice 21 20, Fod, 4L AusFregGaln P 0x03EE [E000)
¥ 1 M. B IF Preokal L (e NEER (100 N
% NC-Task 1 54F - Device 2 (| R "
lﬂﬂ'ﬂb Orline Type Sip=  =Ad. Infd. Us_ Linkedto ™
| S T200H Stat.. Ooc(0O00 {09 UINT 20 7LOD  Input O 15
& WS tate W a BOooL 0.1 15X Input O nEtakusd, nStatusd
# InpulToggle 8 0 B 41 152, Inpul D nElanusA, nslatuss
T i — ) YT e Prrvine 1 T A ABA Bewa B -
Reacly seal (172.16.13.78. 1. EERITEEESD

10



EM 760 - CM-EC1-EtherCAT Communication Card User Manual V100
W TRE - TwinCAT System Manager

Ehe Edit @Actions: Yiew Opeions Help

DFSH@R  Cnm My asdd e =QFHLEen T

& B SYSTEM - Configuratian I P e = ey ST e
| | i I Caf = Onlipe |
8 NC - Comfiguraticn e I!!%.rl. = [Process Data | Srertun] o= = |Gallne
= B NC-Task 1 SAF | Bpdaim Lied I guts Undate B inale Todstl™ show Offliee Dz
B b -Task 1 5W0 om— Ly
e NC-Task 1-dmage !
71 Tables nline Data Hedule OO (AsE [*]
O A m— . : el .
Tndex -
. i 4 e m
W FLC - Condiguration et ) -
W Cam - Configuration ] = il lIl |
“ W10 - Configuration 2000201 Heee DT Cancel ] |
& I [0 Devices 2000202
(= = Dewice 7 (FHharCAT) 2000:03 R =
= [revice 2-4mage iggz;
= Device 2-amage-info 2000206 Baal - S m—— e |
W Inpusts 2000207 Sl
i W Dutputs 2000:08 Eisary A E
i W Infolats 000:09 S S P ig@e o B O
i B4 Dyiwer 1 (EMITED EthenCa, 20000 [
=il Mappangs 0508 ] q
£ NC-Task 1 SAF - Dovice 7§ 200000 Fii, 11 fasfregiain Y F UxdER . C1000)
iz Fiif. 12 Frenisl L1 (1} oot J BOR R -
8 NC-Task 1 SAF - Dievice 2 e :
Mame Onkne Type Slae  »Ad. iny.. Us_ Linked to
@ T200H Stat..  Ow0000 |0 LiNT A0 710 Input O L
S WeSiate i BOOL 01 152, Imput D nElatusd, nstatusd
e #Inputloggle X 0 BooL 41 15X, Input O n&tatusd, nstatusd
. ".I ' -1\."“1.\4-\: Ml!'lnlﬂlﬂ'a -||.|l.rr e 1.=.l Ponarsiat M -
eady scal 11721602701 ETENNER

3. PDO configuration. Click to select the Process Data interface and select the mapping
table as 0x1600 or O0x 1A 00. Right-click in the PD O Content function box and select In sert
to add PDO configuration (or select Delete to delete the currently configured PDO mapping
data).

Fle E.dll &EWI'U Yiew Ogmions Help
DEwH 4L  Lnmmd Sasdadt @e ca@@vFfes?

11

: B SYSTER - Configuratan - e e e 5
8 NC - Configuration [Beneral [Eshercar [0 | Frocess Dats [Sertup [Cok = inline [Online
S NC-Task 1 SAF Syne Nanaeer; Pl Liets
B NC-Task 15VE g5 Slzs Tvpe F... Indez Size Hame Flugs s -
A NC-Task 1dmage 0 i M., OxlAG0 20 1st Transalt FIO W, .. a 0
=7 Tables 1 I3 .. OxlA0l &0  Znd Transalt FIO N, .. 0
= R B 0IlASZ &0 3rd Transslt FIO N a =
£ i 1 R S G DIlA0Z 6.0 4th Transelt FDO W, 0
© - Condi i
::“ .Eczrﬁ-nl-ﬂ‘l e OelEN] £ 0 Znd Becelve PO ma 0
Bt - DElENZ & 3rd Becelive FIO §a 0 by
-:-W-Emﬁgwaﬂm GabEan don A% M slaas, TN a -
= 10 Devices DO Assigraent (0x1CL20% PBO Content (0x1800):
= .‘-{- D::#E::TUTJ #|ox1800 Index  Slze Offr Name Ty Befas .
e 038800 Leazluded by Culed Ogi.. 20 0.0 TODM 50I_Cad F 18
== Dewvice 2-nage-Info Floxie02 (epeluded t 20
i i‘h‘mlﬂ! loxies rrcluded by Gal i
i W Dutputs
'f.I Cornlcad et ined L } + [ronal -
i EI'DI‘hIE'IMECIﬂ CA ?.;tﬂ S ; l‘_r._i:__l_ Areharmmey o
&4l Mappings ' o Lead FDO. nfa. Tres, device. ]
WP Cond imaation
Wi NCTash 1 SAF - Dewoe 2 Bime Trlt daslgment, .
i NC-Task 1SAF-Dewice 24|
Mame Ok Type Siae =Ad.. Iny.. Us_. Linked to -
SI7200H Stak..  ChodO00 DY LINT i 710 Input O L
S WS i B ol 152 gt O nElatusd, nSlatusd
2 # Inputloggle X @ BOoa 41 15, Input O nStatusd, nstatusd
* L s J ¥ larcenes PV PO T A cd Tosisk M -
Ready seal (1721612 70,1, ETRERRE



EM 760

CM-EC1-EtherCAT Communication Card User Manual

V100

He Edic

(IDFSH S Cmm M S AR @

B 5vSTEM - Configuration

e st 55 rocee 0 i

Svnc Hanaser; Bl Liets
M NC-Task 1 5vA S8 Slam Type F... Index Slzn Name Fler M S0 = |
[ NC-Task Limage 1 1= L. NIlA0D Z0 st Transalt FIO ... B 0
171 Tables 1 = L. 0xld0l &0  Znd Transalt FIO . .. a
£ s 1B Oxlh02 .0 Srd Transslt FIO ... i
- - Ais 1 R O=lA03 &0 &th Tranesit PIO .. - a
% DxlEO0 2.0 1at Eeceive FDO aa, .. z o
= Plt i _{; ﬁ“" '"I.m DslE01 B0 Jnd Becelive FDO ma . (] -
Ik ¥ 0xlE02 6.0 Srd Seceive PIO ma, . '} B
=ELo- Cﬂﬂﬁgm!m T A 1, T A L i — ki
£ 140 Devices FDO Asclgrasnt (0x1012): FDO Content (0wlE00):
£ Dewice: 2 {ETherCAT) Fnals0n Inder Size Offp Reme Tvpe Defai ..
4 [evice 2-dmage Fliaittn feicludes b colthd] s, 20 o0 70D BCT.Cnd AT
e D 2-bmage-infe Flax1500 (enstiided. by GBI 0
lf-'r Inpusts Floxiéed Lepcluded by ol
i W Dutputs Insert..
# @ Infcdiata De=lete...
! Downtcad Predef tred FDO- i -
| He B8 Dyhve 1 {EM7B0 ExherCA FIFm0 dssimaent - - — Edit Y
- a8 Mappngs . o 70 it s J
i NC-Task 1 SAF - Device 2( A9 Bend lnantien M e Lip I ]
di NC-Task 1 SAF - Device 2 Mcree Dawn !
i - 1
Masie Ordlrse Tyt Size  sAd. D U Linked to 1=
I T200H S1at... o0 {0 UINT 20 710 Ieguat D lg
# Wistate X0 BOGL &1 152 [npat O n&tatusd, nStatusd
B - = . #inputToggle ¥ 1 B0 01 152 gt O neTatisd, nstatisd
g [e— | F— AT TR PR O AT AN ARA et : =
B wal 1T 1R 12 7a 1 T

.ﬂlﬂﬂﬁmﬂ*wm

IDFwE &k nR(M

mm-Jnanu'mmmqgﬁLmoat

& B SYSTEM - Configrrataan

—'|. ML - Configuration
5 B MC-Task 1 SAF
B NC-Task 15¥0 M5 sanlommisplue O h m - |
| e NC-Task 1-dmage —— E o F
e o = u
= P 2z [}
i A 1 a
W PLE - Candiguration [k - 3 : A
‘B Cam - Configuration s i a
=W VD Configueaticn - - B
- o Dewice 7 (EHNGTCA :
r +n-:: 24m % I00 63 - FO 7 CraleFrag I= Defa ..
| > nge 00,08 - FO0.18 MerFregien = |
e Do Z-bmage-Info Floziace (esx mﬁ Ef&:;mn F
= i - Franghaa
iff ¥l Inputs Flizited (erel | ooy v pa0 14 Ao Temiet
- W Onitputs L | DD 101+ O 15 Do Torrme Il
S (e |5 :
P -FiRl 1
_‘E*E' v 1 (EWATER 1P kst | D105 -FD] 2 Fanlh :
ol Mappangs . | 200017 -F0 22 FedRavOand Time J
i NC-Task 1 SAF - Dovlcn 2 HIFD Contid | im0 18- F 21 CameFg )
: | 0200018 - FI 25 CarmiarChTTong
ol NC-Task 1 SAF - Device 2§ 001G - 27 Comelatvel
|00 1 - PO 3 Comimeown ToFist
Name 4 LRI Dol o] oo o
7200H star..  TROONDT—TIRT— X070 TRpCr =
S WoSIaTe F ] B a1 152, [mput O nStatusd, nstatusd
#Inputloggle ¥ 1 BOOL 01 152 Input 0 nSfatusd, ntatusd
’ Fo A rT s PN F3Y AT N 1c4d Paaaist M =
scal 1721612 7. TS

13



EM 760 — CM-EC1-EtherCAT Communication Card User Manual V100
After all configurations are completed, click Set/ R es et Twin CAT to update the configuration.
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Chapter 4 Faults and Indicators

4.1 EtherCAT indicator light description

The following figure shows the definition of each LED indicator on the RJ45 terminal :

L&l

ERF
ouT

IM

L/A0 and L/A1 (green light)

L/AO displays the status of the IN communication interface, and L/A1 LED displays

the status of the OUT communication interface:

L/A0 L/A1 describe illustrate
go out o Communication is not connected
-
J Communication is connected and
flashing
' activated
Communication is connected but not
Always on .
yet activated

RUN (yellow light)

RUN displays the state of the EtherCAT communication card State Machine .

RUN LED describe illustrate

The state machine is in the INIT

go out e state.
Continuous : .
— The state machine is in the
flashing ' J_I'_"|_|_|_L Pre-Operational state.
(200ms )
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Flashin .
g ek The state machine is in the
intermittently | . J_I'—"I_L Safe-Operational state
(1s)
The state machine is in the
Always on .
Operational state

ERR (yellow light)

ERR displays the status of EtherCAT communication.

ERRLED describe illustrate
EtherCAT communication is in
go out
normal status.
Continuous . Received Object setting command
from EtherCAT whose State cannot
flashing L :‘ . .
L be set (state machine conversion
(200ms ) cannot be completed).
Flashing
intermittentl M Sync error/ SyncManager error
y
(1s)
Always on h PDO watch timeout

Communication card and inverter communication indicator light

state illustrate
Always on (green) the EtherCAT card and the inverter is normal
destroy between EtherCAT card and inverter

Communication card power indicator light

state illustrate

Always on (green) EtherCAT card power supply is normal

destroy EtherCAT card power supply abnormality
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4.2 Frequently asked questions and their troubleshooting

card status information display function code is shown in Table4.2. 1 below .

Table 4.2. 1

0XXXX: In it status
1 XXXX : Pre -op status
F 10.47 Communication 2 + S a fe-op status
3XXXX : op status
card —
4XXXX : ESC status error
status
SXXXX :SCI data reception
abnormality
F 10.48 Communication 1 0000 The  software  version of
card the communication card is V
. 100B00,which is the same as the
software version
software serial number 1 of card slot 1
(2)
F 10.64 ESC status code L See Table 4.2. 1 - continued
F16.14 Card slot 1( 2) ) The card slot is inserted into
/F16.15 the
type
EtherCAT communication card.
F16.16 Card slot 1( 2) 1 00.00 The communication card
/F16.18 software serial software
number 1 version is V 100B00
F16.17 Card slot 1( 2) 10 . 000 The communication card software E
F16.19 software serial SI ( .xml) file version is V 100B00
number 2
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Table 4.2. 1 - continued

Bit 15/ 1413, 12/ 111 10/9 /876543210
Bit Name Error Flag AL Status AL Status Code
B it Bit Name Description
b7 t o b0 AL Status Code See Appendix 1
1: Init state
3: Bootstrap state
b 11tob8 AL Status
2: Pre-Operational state
4: Safe-Operational state
8: Operational state
0: The device is in the state as requested or
b 15tobl2 Error Flag flag was cleared by command.

1: The device has not entered the
requested state or the state was changed

as a result of local action.

Frequently asked questions or problems:

1. The inverter software does not support

Function code value: F 1048 =0, F 16.14/F16.15=2,F 16.16/F16.18=0, F 16.
17/F16.19=0 .

Cause analysis: The current inverter control board software does not support

the EtherCA T communication card.

Solution: Contact our customer service to replace the control board.
2. Communication card abnormality

Function code value: F 16.14/F16.15 =3 .

Cause analysis: The communication card has no control program or the card slot of the

inverter control board is damaged.

Solution: Contact our customer service to replace the product.

3. The frequency converter reports E 16 communication abnormal fault.
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Cause Analysis:

Case 1: If the inverter is shut down, the communication card M OD LED lights up.

A serious timeout occurred in the communication between the
communication card and the inverter, and the communication card software has
been reset. Press the stop button to clear the fault. It may be necessary to
reconnect with the communication card for different master stations.

Case 2: If the frequency converter is shut down, the communication card MOD
LED light goes out.

The communication between the communication card and the inverter is
abnormal and cannot be restored by reset. It is recommended to cut off the
power and check whether there is a short-circuit connection in the 20pin
connector terminal of the communication card . Or the communication card

or the card slot interface of the inverter control board has been damaged.

4. PDO process data sending run command is invalid
Cause Analysis:
1 . The inverter parameters are not set according to Table 2.2-1 .

2. 0x0 1 sub-index ofthe object dictionary Ox 1600 is not set to the inverter control

word.
3 . pressing the stop t button to stop the machine, F 00.02 is not restored to 2.
5. The PDO process data sending parameter is invalid

Cause analysis: The PDO process data configuration parameters need to be written into

the inverter after the PDO writes the run command.

6. Some SDO parameters cannot be written to the inverter.
Cause Analysis:

1. The currently written data is not within the parameter setting range of this

function code.

2. The function code attribute is read-only or cannot be modified during runtime.
7. The master station or keyboard cannot configure PDO
Cause Analysis:

1 . the master station configures PDO , function code F 10. 51 is not set to 1.
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2 . keyboard configures PDO , function code F 10.51 is not set to 0 , or the master

station is not set to use the drive default PDO .

8. No fault will be reported when the inverter is shut down

Cause analysis : F 10.47 = 4XXXX, AL Status Code = 0x002B. The connection
between the master station and the communication card is disconnected, and the

communication card does not receive the P DO process data.

9 . The communication card cannot enter the op state during initialization.
Cause analysis: Configuration error, check AL Status Code .
10. The main station cannot scan the communication card device
Cause Analysis:
1. SI(.xml) file is not imported into the main station .

2. There is a problem with the connection line between the main

station and the communication card.

3. There is a serious mismatch between the object dictionary and the inverter

function code, and ESC cannot initialize.
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Appendix 1 AL Status Code

#define ALSTATUSCODE_NOERROR

#define ALSTATUSCODE UNSPECIFIEDERROR
#define ALSTATUSCODE NOMEMORY

#define ALSTATUSCODE_INVALID REVISION
software revision (0x1018:03)*/

#define ALSTATUSCODE _FW_SII NOT_MATCH
BOOT-INIT transition*/

#define ALSTATUSCODE FW_UPDATE FAILED
running*/

#define ALSTATUSCODE_INVALIDALCONTROL

appendix

0x0000 /**< \brief No error*/

0x0001 /**< \brief Unspecified error*/

0x0002 /**< \brief No Memory*/

0x0004 /**<\brief Output/Input mapping is not valid for this hardware or
0x0006 /**< \brief Firmware and EEPROM do not match. Slave needs

0x0007 /**<\brief Firmware update not successful. Old firmware still

0x0011 /**<\brief Invalid requested state change*/

#define ALSTATUSCODE UNKNOWNALCONTROL 0x0012/**<\brief Unknown requested state*/

#define ALSTATUSCODE BOOTNOTSUPP
#define ALSTATUSCODE_NOVALIDFIRMWARE

0x0013 /**<\brief Bootstrap not supported*/
0x0014 /**<\brief No valid firmware*/

#define ALSTATUSCODE INVALIDMBXCFGINBOOT 0x0015 /**<\brief Invalid mailbox configuration (BOOT state)*/
#define ALSTATUSCODE INVALIDMBXCF GINPREOP 0x0016 /**< \brief Invalid mailbox configuration (PreOP state)*/

#define ALSTATUSCODE_INVALIDSMCFG
#define ALSTATUSCODE NOVALIDINPUTS
#define ALSTATUSCODE NOVALIDOUTPUTS
#define ALSTATUSCODE_SYNCERROR
#define ALSTATUSCODE_SMWATCHDOG

0x0017 /**<\brief Invalid sync manager configuration*/
0x0018 /**< \brief No valid inputs available*/

0x0019 /**< \brief No valid outputs*/

0x001A /**<\brief Synchronization error*/

0x001B /**<\brief Sync manager watchdog */

#define ALSTATUSCODE SYNCTYPESNOTCOMPATIBLE 0x001C /**<\brief Invalid Sync Manager Types*/

#define ALSTATUSCODE_INVALIDSMOUTCFG
#define ALSTATUSCODE_INVALIDSMINCFG
#define ALSTATUSCODE INVALIDWDCFG
#define ALSTATUSCODE_WAITFORCOLDSTART
#define ALSTATUSCODE_WAITFORINIT

#define ALSTATUSCODE WAITFORPREOP
#define ALSTATUSCODE_WAITFORSAFEOP

0x001D /**< \brief Invalid Output Configuration*/
0x001E /**<\brief Invalid Input Configuration*/
0x001F /**<\brief Invalid Watchdog Configuration*/
0x0020 /**< \brief Slave needs cold start*/
0x0021 /**< \brief Slave needs INIT*/
0x0022 /**< \brief Slave needs PREOP*/

0x0023 /**< \brief Slave needs SAFEOP*/

#define ALSTATUSCODE INVALIDINPUTMAPPING 0x0024 /**<\brief Invalid Input Mapping*/

#define ALSTATUSCODE INVALIDOUTPUTMAPPING 0x0025 /**< \brief Invalid Output Mapping*/
#define ALSTATUSCODE INCONSISTENTSETTINGS 0x0026 /**<\brief Inconsistent Settings*/

#define ALSTATUSCODE FREERUNNOTSUPPORTED 0x0027 /**<\brief FreeRun not supported*/
#define ALSTATUSCODE SYNCHRONNOTSUPPORTED 0x0028 /**< \brief SyncMode not supported*/
#define ALSTATUSCODE FREERUNNEEDS3BUFFERMODE  0x0029 /**<\brief FreeRun needs 3Buffer Mode*/
#define ALSTATUSCODE BACKGROUNDWATCHDOG 0x002A /**<\brief Background Watchdog */

#define ALSTATUSCODE NOVALIDINPUTSANDOUTPUTS 0x002B /**< \brief No Valid Inputs and Outputs*/

#define ALSTATUSCODE FATALSYNCERROR
#define ALSTATUSCODE_NOSYNCERROR

0x002C /**< \brief Fatal Sync Error*/
0x002D /**<\brief No Sync Error*/

#define ALSTATUSCODE CYCLETIMETOOSMALL 0x002E /**< \brief EtherCAT cycle time smaller Minimum

Cycle Time supported by slave*/
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#define ALSTATUSCODE_DCINVALIDSYNCCFG 0x0030 /**< \brief Invalid DC SYNCH Configuration*/
#define ALSTATUSCODE DCINVALIDLATCHCFG 0x0031 /**< \brief Invalid DC Latch Configuration*/
#define ALSTATUSCODE_DCPLLSYNCERROR 0x0032 /**< \brief PLL Error*/

#define ALSTATUSCODE_DCSYNCIOERROR 0x0033 /**< \brief DC Sync IO Error*/

#define ALSTATUSCODE DCSYNCMISSEDERROR 0x0034 /**< \brief DC Sync Timeout Error*/
#define ALSTATUSCODE DCINVALIDSYNCCYCLETIME 0x0035 /**< \brief DC Invalid Sync Cycle Time*/
#define ALSTATUSCODE_DCSYNCOCYCLETIME 0x0036 /**< \brief DC Sync0 Cycle Time*/
#define ALSTATUSCODE DCSYNCICYCLETIME 0x0037 /**< \brief DC Syncl Cycle Time*/
#define ALSTATUSCODE MBX AOE 0x0041 /**< \brief MBX_ AOE*/

#define ALSTATUSCODE_MBX_EOE 0x0042 /**< \brief MBX_EOE*/

#define ALSTATUSCODE MBX COE 0x0043 /**< \brief MBX_ COE*/

#define ALSTATUSCODE MBX FOE 0x0044 /**< \brief MBX_ FOE*/

#define ALSTATUSCODE_MBX_SOE 0x0045 /**< \brief MBX_SOE*/

#define ALSTATUSCODE_MBX_ VOE 0x004F /**< \brief MBX_VOE*/

#define ALSTATUSCODE _EE _NOACCESS 0x0050 /**<\brief EEPROM no access*/

#define ALSTATUSCODE_EE_ERROR 0x0051 /**< \brief EEPROM Error*/

#define ALSTATUSCODE EXT HARDWARE NOT READY  0x0052 /**<\brief External hardware not ready. This AL
Status Code should be used if the EtherCAT-Slave refused the state transition due to an external connection to another device or
signal is missing*/

#define ALSTATUSCODE DEVICE IDENT VALUE UPDATED 0x0061 /**< \brief In legacy identification mode (dip switch
mapped to register 0x12) this error is returned if the EEPROM ID value does not match to dipswitch value*/

#define ALSTATUSCODE_MODULE _ID_LIST NOT_MATCH 0x0070 /**<\brief Detected Module Ident List (0xF030) and
Configured Module Ident List (0xF050) does not match*/

#define ALSTATUSCODE _SUPPLY VOLTAGE TOO LOW 0x0080 /**< \brief The slave supply voltage is too low*/
#define ALSTATUSCODE SUPPLY VOLTAGE TOO HIGH 0x0081 /**< \brief The slave supply voltage is too high*/
#define ALSTATUSCODE TEMPERATURE TOO LOW 0x0080 /**<\brief The slave temperature is too low*/
#define ALSTATUSCODE TEMPERATURE TOO_HIGH 0x0081 /**< \brief The slave temperature is too high*/
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Appendix 2 Communication command function code

Object dictionary index = first two digits of function code - 0 x 4000

Object dictionary sub-index = last two digits of function code + 1

For example:

Function code 7000H object dictionary index 0x 3000, sub-index 0x 01

Function code 7015H object dictionary index 0x 3000, sub-index 0x 16.

Function code 7200H object dictionary index 0x 3200, sub-index 0x O1.

Function code 7230H object dictionary index 0x 3200, sub-index 0x 31.

control
commands
(just write)

7000H~71FFH

7000H

control word

0000H Invalid command
0001H Forward running
0002H reverse run
0003H JOG forward
0004H JOG reverse
0005H Slow down and stop
0006H Quick stop
0007H free parking
0008H Fault reset
+/-Input  switching  (communication card not
0009H supported)
000AH Parameter recovery (keyboard)
000BH JOG parking
000CH~00FFH reserve

Main channel frequency A

communication percentage | -100.00% ~ 100.00% (maximum frequency
7001H given reference)

Auxiliary channel frequency B

communication percentage | -100.00% ~ 100.00% (maximum frequency
7002H given reference)
7003H Torque communication given -200.00% ~ 200.00% (digital reference)

Process PID given

-100.00% ~ 100.00%

7004H . .

communication given

Process PID feedback

-100.00% ~ 100.00%
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7005H communication given
VF separation mode voltage
0.00% ~ 100.00%
7006H given
7007H reserve
7008H (not yet | Set acceleration time | 0~65000 (the number of decimal points is

done)

(acceleration/deceleration time 1)

set by function code)

7009H (not yet

Set deceleration time (acceleration

and deceleration time 1)

0~65000 (the number of decimal points is

set by function code)

done)
The upper limit frequency
communication percentage is
700AH given 0.00% ~ 200.00% (digital reference)
The wupper limit frequency
communication percentage of
700BH torque control is given 0.00% ~ 200.00% (digital reference)
Inertia compensation linear
700CH . 0.00% ~ 100.00% (digital reference)
speed input
700DH ~
700EH reserve
Master-slave communication | -100.00% ~ 100.00% (maximum value
700FH given basis)
Bitl5 | Bit14 | Bit13 | Bit12 | Bit 11 | Bit 10 | Bit9 Bit 8
7010H
R2 R1 Y2 Y1 IF IS VF VS
Virtual terminal
B it7 Bit6 Bit5s Bit4 Bit3 Bit2 Bit 1 Bit0
(do not do)
X8 X7 X6 X5 X4 X3 X2 X1
Bitl5 | Bit14 | Bit13 | Bit 12 | Bit 11 | Bit 10 | Bit9 Bit8
7011H VX8 VX7 VX6 VX5 VX4 VX3 VX2 VX1
(do not do) Bit7 | Bit6 | Bit5 @ Bit4 | Bit3 | Bit2 | Bitl | Bit0
X16 X15 X14 X13 X12 X11 X10 X9
7012H L . )
Keyboard UP 0/1: UP hotkey function is invalid and valid
(keyboard)
7013H 0/1: DOWN hot key function is invalid and
Keyboard DOWN
.
(keyboard) valid
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External device (including option card) fault
7014H external fault
input
Main channel frequency A | 0.00 ~ Fmax
7015H communication given
-32000 ~ 32000
Auxiliary channel frequency
7016H B communication given 0.00 ~ Fmax
Upper  limit frequency
7017H communication given 0.00 ~ Fmax
The wupper limit frequency
communication reference of
7018H torque control 0.00 ~ Fmax
Torque upper limit
communication reference for | 0.0 ~250.0% (you can press 100.0% or send
7019H speed control it directly)
Traffic flow is given and
701AH communication is given 0.00 ~ 100.00%
Pressure given
701BH communication given (EA300 reserved)
Tension communication
701CH . (EM610)
given
Line speed communication
701 DH given (EM610)
701AH~71FFH | regerve
00H Parameter settings
01H Run from machine
02H JOG operation
B it7~0 03H Self-learning operation
Operating 04H Stop the machine
7200H 05H JOG parking
status
Status word 1 06H fault status
07H Factory self-inspection
OSHNOFFH reserve
B it15~8 00H Frequency converter operates normally
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working status accident H Frequency converter fault status, "xx" is
XX
7200H~73FFH . the fault code
details
B it0 1 - Given valid
given 0
) ) +given is valid
direction
7201H B itl 1 Frequency output inversion
Status word 2 Running 0
direction Frequency output forward
B it3~2 00 Speed control method
Operation 01 Torque control method
mode 10 Servo control method
11 reserve
) Parameter protection is valid (current
B it4 1
parameters cannot be operated)
Parameter
protection 0 Parameter protection is invalid (current
parameters can be operated)
B it6~5 reserve
00 keyboard control
B it8~7 01 Terminal control
given way
10 Communication control
11 reserve
Facto assword protection is active (not
B it9 0 P P (
unlocked)
Factory . L .
Factory password protection is invalid
password 1
(already unlocked)
war 1 Warning status (see 7230H)
B itl5~11 reserve
bit0 Output frequency
bitl given frequency
7202H ]
bit2 Sync frequency
Monitoring .
bit3 PG card feedback frequency
+/- . .
frequency +/ bit4 Estimate feedback frequency

25




EM 760 — CM-EC1-EtherCAT Communication Card User Manual V100

status word 1 bit5 Estimate slip frequency
(1:-0:+) B it6 load speed
B it]5~6 reserve
7203H Output frequency
7204H The output voltage
7205H Output Power
7206H Running speed
7207H bus voltage
7208H Output torque
7209H Switch input 1 bitl 5~bitl corresponds to X16~X1
bitl15~bit§  correspond to VX8~VXI;  bit3~bit0
720AH Switch input 2 correspond to Al4~AI3
Switching bit15~bit0 correspond to Y 14/Y13/
720BH output 1 /Y3/Y2/Y1/R2/R1
Switching
720CH output 2 bitl 5~bit8 correspond to XY8~VY1
720DH First and second failures
720EH First three failures
720FH Latest failure
7210H The latest fault output frequency
7211H The latest fault output current
7212H The latest fault bus voltage
7213H The latest fault operating status
7214H Last working time of failure
7215H Set acceleration time
7216H Set deceleration time
7217H cumulative length
7218H reserve
7219H UP/DOWN offset frequency sign (0/1: +/-)
LCD mode 1 displays 1, and the corresponding value is the current value of
721AH the function code selected by F12.33.
LCD mode 1 displays 2, and the corresponding value is the current value of
721BH the function code selected by F12.34.
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LCD mode 1 displays 3, and the corresponding value is the current value of
721CH the function code selected by F12.35.
LCD mode 1 displays 4, the corresponding value is the current value of the
721DH function code selected by F12.36
LCD mode 1 displays 5, and the corresponding value is the current value of
721EH the function code selected by F12.37.
The large LCD line displays 3, and the corresponding value is F12.38. Select
721FH the current value of the function code.
The large LCD line displays 4, and the corresponding value is F12.39. Select
7220H the current value of the function code.
The large LCD line displays 5, and the corresponding value is the current
7221H value ofthe function code selected by F12.40.
00H shutdown state
01H Forward running (upward)
) 02H Reverse operation (downward)
B it7~0
03H JOG forward
Operating status
04H JOG reverse
05SH~0FF
H reserve
) 00H The inverter is normal
Bit15~8
Frequency converter fault status, "xx" is
accident details xxH
the fault code
7222H
0 reserve
1 Lock status
7223H GPS status
2 Unlocked status
3 Release status (function is invalid)
7224H Output current
7225H given frequency
Current load
7226H . Unit: 0. It
capacity
7227H current altitude Unit: 1m
Accumulated
7228H power-on time
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7229H To be added
722AH To be added
722BH To be added
722CH To be added
722DH To be added
722EH To be added
722FH To be added
7230H warning sign 0: No warning; Others: Current warning mark.
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