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| 1. Overview

Thank you for using Inovance's MD series AC drives and MD500-EtherCAT expansion card
(hereinafter referred to as the MD500-ECAT card).

The MD500-ECAT card is an EtherCAT fieldbus adapter card, which can be used in the ultra-high

Parameter

Parameter

NoO Name Setting Range Value Description
Select the special
Serial port 0: Modbus protocol communication card
F0-28 communication 1 network bridge for the

protocol

1: Communication card
network bridge protocol

serial communication
protocol.

Figure 2-2 Ground terminal connection between the MD500-ECAT card and AC drive

speed I/0 network. The protocol is applicable on the I/O layer. This card features high efficiency,

flexible topology, and easy operation. It is installed in the MD series AC drive to increase the
communication efficiency and implement the AC drive networking function, which enables the

AC drive to be a slave controlled by the field bus master station.

The MD500-ECAT card can be used on the MD series AC drives, such as MD500 and MD290.

The MD500-ECAT card software version required in this user guide is 1.00 or above (checked by

2.2 Hardware Layout

Figure 2-3 shows the hardware layout of the MD500-ECAT card. The pin header J7 on the back

of the MD500-ECAT card is used to connect the AC drive. The MD500-ECAT card provides two
network ports J4 and J6 for communication with the master station (or the previous slave station)
and next slave station (if existing). For details about the hardware, see table 2-1.

the parameter on the AC drive after the card is installed and powered on). The corresponding

XML file is MD500_1Axis_V1.03.xml. This user guide is applicable only for the MD500 and MD290
series AC drive. If you need to use the MD500-ECAT card on other AC drives, contact our technical
engineers to check whether available and obtain corresponding information.

Before using the product, read this user guide thoroughly.

Figure 1-1 Appearance of the MD500-ECAT card

Indicator State Description Solution
Steady Working at OP state N/A
green
. Lo Check the configuration. Check whether the AC drive supports
Flashing Working in PREOP/ the MD500-ECAT card and whether F0-28 is set to 1. Check
D4 | green SAFEOP mode .
whether the network port is connected correctly.
Steady M_aster station . Check whether the master station and network port are
disconnected or working
OFF S connected correctly.
in Initial mode
Steady
OFF Normal N/A
D7
iSnteijy O" | EsCinternal fault Contact Inovance or the agent for technical support.

FD-02

Slave station
alias

1to 247

Undetermined

Alias of the EtherCAT slave
station. Its default value is
1. (If the formal name of
the slave station is used for
communication, the setting
of this parameter is not

required.)

2.3 EtherCAT RJ45 Interfaces

The MD500-ECAT card is connected to the EtherCAT master station using the standard Ethernet
RJ45 socket. Its pin signal definitions are the same as those of the standard Ethernet pins. They

can be connected using crossover cables or straight-through cables.

Table 2-3 Description of EtherCAT communication interfaces

B Parameters related to communication control

Parameter
No.

Name

Setting Range

Index

Sub-index

Communication control word parameters

U3-16

Frequency setting

-Maximum frequency to
+Maximum frequency

0.01Hz

16#2073

16#11

Terminal | Terminal ——
Symbol Name Description
J4 ECATIN
Wiring terminals. The left one is for input and the right one is for output.
J6 ECAT OUT
@ After the MD500-ECAT card is installed, ECAT IN is on the left and ECAT OUT is on the right
when facing to the RJ45 interface. The two interfaces must be connected correctly.
NOTE @ The Cat5e shielded twisted pair (STP) network cable must be used for ensuring stability.

J4 J6
Figure 2-3 MD500-ECAT card (hardware)

Table 2-1 Hardware description of the MD500-ECAT card

2. Installation and Settings

Symbol Hardware Name Function Description
2.1 Installing the MD500-ECAT card J7 Pin header Used to connect the AC drive.
The MD500-ECAT card is installed inside the MD500 series AC drive. Before installation, de- J4 Used for communication with the master station (or the previous
energize the AC drive and wait about 10 minutes until the charging indicator on the AC drive Network port slave station) and next slave station (if existing). The left one is
becomes off. Then, insert the MD500-ECAT card into the AC drive and fasten the screws to avoid 6 used for input and the right one is for output.
damage ca’used by.external signal cable tension on the signal socket between boards. Figure 2-1 I EMC ground terminal | Used to connect the EMC ground terminal of the AC drive.
shows the installation.
Used to indicate the power status.
Note that the ground terminals of both the MD500-ECAT card and AC drive must be connected Power indicator P
properly, as shown in Figure 2-2. D13 ( ) On: power-on normal
green
? Off: power-on abnormal (Check whether the installation is correct.)
AC drive communication
D1 status indicator
| (green)
,1 EtherCAT interaction
! D4 indicator See Table 2-2 Indicator description of the MD500-ECAT card.
;‘ (green)
: ESC fault indicator
D7
(red)
Table 2-2 Indicator description of the MD500-ECAT card
Indicator State Description Solution
Steady
Figure 2-1 Installation of the MD500-ECAT card green Normal N/A
D1
Abnorma_l ) . Set FO-28 to 1 and check whether the AC drive supports the
Steady off | communication with the 00-EC d
AC drive MD500-ECAT card.

Us-17

0001: Forward running

Control command

0002: Reverse running
0003: Forward jogging
0004: Reverse jogging
0005: Coast to stop
0006: Decelerate to stop

16#2073 16#12

0007: Fault reset

3. Communication Configuration

3.1 Communication Configuration for the MD500-ECAT Card and MD500 AC

Drive

After installing the MD500-ECAT card on the MD500 series AC drive, complete communication
configuration to enable the communication between them.

B Communication card setting for the AC drive

AC drive software version:
MD500: U76.62_UT77.62 and above (checked by parameters: F7-10=U76.62; F7-11=U77.62)
MD290: U29.12_U29.21 and above (checked by parameters: F7-10=U29.12; F7-11=U29.21)

The following parameters must be set to enable normal communication between the MD500-
ECAT card and MD500/MD290 series AC drive and connect the MD500-ECAT card to the EtherCAT
fieldbus nerwork.

U3-18

DO control

BITO: DO1 control

BIT1: DO2 control

BIT2: RELAY1 control
BIT3: RELAY2 control
BIT4: FMR output control
BIT5: VDO1

BIT6: VDO2

BIT7:VDO3

BIT8: VDO4

BIT9: VDO5

16#2073

16#13

U3-19

AO1 control

0to 7FFF corresponds to 0%
to 100%.

16#2073

16#14

U3-20

AO02 control

0 to 7FFF corresponds to 0%
to 100%.

16#2073

16#15

Us3-21

FMP control

0 to 7FFF corresponds to 0%
to 100%.

16#2073

16#16

U3-22

Reserved

Reserved

16#2073

16#17

Parameter Parameter : s
No. NElE Setting Range Value Description
0: Operating panel
F0-02 RUN cpmmand 1: Terminal ) Running comman'd given
selection through communication
2: Serial communication
0: Digital setting (non-
retentive at power failure)
1: Digital setting (retentive
at power failure)
2: All
. 3:AI2
Main frequency .
F0-03 reference input | 4: A3 9 Target frequency given
. : through communication
selection
5: Pulse setting (DI5)
6: Multi-reference
7: Simple PLC
8: PID
9: Communication setting

U3-23

Speed control

-15000 rpm to +15000

rpm (The setting range is
determined by the number
of motor pole pairs and
frequency setting range.)

16#2073

16#18

AC drive parameters (commonly-used)

F0-10

Maximum frequency

50.00 Hz to 500.00 Hz

16#20F0

16#0B

FO-17

Acceleration time

0.00s to 650.00s (F0-19 = 2)
0.0s to 6500.0s (FO-19=1)
0s to 65000s (FO-19=0)

16#20F0

16#12

FO-18

Deceleration time

0.00s to 650.00s (F0-19 = 2)
0.0s to 6500.0s (FO-19=1)
0s to 65000s (FO-19 =0)

16#20F0

16#13




5

6

8

Para’n\lngeter Name Setting Range Index Sub-index Par?\lncn)eter Name Unit Decimal Address Parell\lngeter Name Unit Decimal Address Corresponding AC drive data PDO (0x1A00)
: ] AC drive running Reading function parameters of AC drive
0:1s U0-16 PID feedback 1 28688 Uo-71 Output current 0.1A 28743 AC drive state frequency i sl e
Acceleration/Deceleration tim
FO-19 it lon/Decelerationtime | ;. ¢ 16#20F0 | 16#14 Uo-17 PLC stage 1 28689 U0-80 EtherCAT slave station name | 1 28752 TPDO1 TPDO2 TPDO3 to TPDO10
2:0.01s uo-18 Pulse input reference (Hz) 0.01 kHz 28690 uo-81 EtherCAT slave site alias 1 28753 Note: A maximum of 10 RPDOs and 10 TPDOs can be configured.
F8-00 Jog running frequency ?fgguizr] tc‘;the maximum 16#20F8 | 16#01 U0-19 Feedback speed (Hz) 0.01Hz 28691 U0-82 EthefCAg ESM transmission 1 28754 B Data sent by the master station
error code
u0-20 Remaining running time 0.1 min 28692
F8-01 Jog acceleration time 0.0s t0 6500.0s 16#20F8 16#02 U0-83 EtherCAT XML file version 0.01 28755 Master sending data RPDO
U0-21 All voltage before correction 0.001V 28693
F8-02 Jog deceleration time 0.0s to 6500.0s 16#20F8 16#03 EtherCAT synchronization loss AC drive command word (command source set to "communication")
u0-22 Al2 voltage before correction 0.001V 28694 u0-84 times 1 28756
Torque digital setting in torque 01: Forward runnin
A0-03 -200.0% to +200.09 16#20A 16#04 ! : g
control 00.0%t0 +200.0% 6#20A0 | 16#0 U0-23 AI3 voltage before correction | 0.001V 28695 Maximum EtherCAT port 0 02: Reverse running
. . : : U0-85 invalid frames and errors per 1 28757 RPDO1 03: Forward jogging
U0-24 L d 1 28696
A0-05 Forward maximum frequency | 0.00 Hz to the maximum 16420A0 16406 Inear spee m/min unit time 04: Reverse jogging
in torque control frequency . . .
U0-25 Current power-on time 1min 28697 Maximum EtherCAT port 1 05: Coast to stop
Reverse maximum frequency | 0.00 Hz to the maximum . - SO 06: Stop according to F6-10 (Stop mode)
A0-06 in torque control frequency 16#20A0 16#07 U0-26 Current running time 0.1 min 28698 U0-86 Iunr:/iat]ltlidmf;ames anderrorsper | 1 28758 07: Fault reset
U0-06 Output torque (%) - 16#2070 16#07 uo-27 Pulse input frequency 1Hz 28699 Maximum EtherCAT port AC drive target frequency (frequency source set to "communication") in the range
00.07 D! state ] 1642070 16408 U0-28 Communication reference 0.01% 28700 u0-87 forwarding errors per unit time 1 28759 of reverse frequency upper limit (negative value) to forward frequency upper limit
(decimal places included, for example, 2000 corresponds to 20.00 Hz on the AC drive)
U0-08 DO state - 16#2070 16#09 U0-29 Encoder feedback speed 0.01Hz 281701 V0.8 Maximum EtherCAT data frame When the given target frequency exceeds this range, the AC drive runs at the frequency
. ) - processing unit errors perunit | 1 28760 .
U0-24 Current speed B 1642070 16419 U0-30 Main frequency X display 0.01 Hz 28702 time RPDO2 upper limit.
U0-38 Encoder position : 1642070 16427 uo0-31 Auxiliary frequency Y display 0.01Hz 28703 Maximum EtherCAT port link For example, if the frequency upper limit is set to 50.00 Hz and the communication
uo-89 l runittim ! 28161 setting is 6000, the AC drive will run at 50.00 Hz in the forward direction. If the
2001H DO control 1642020 16402 Uo0-32 Any memory address 1 28704 osses per unittime
contro - frequency upper limit is set to 50.00 Hz and the communication setting is -6000, the
. Synchronous motor rotor o AC drive will run at 50.00 Hz in the reverse direction.
8000H Current fault 16#2080 16#01 U0-33 position 0.1 28705 By default, when the MD500-ECAT card is used, the read PDO1 and PDO2 are mapped to U0-68
U0-34 Motor t ¢ 1o 28706 and U0-69, respectively. Therefore, the first item of TPDO must be U0-68; otherwise, the running Modifying the function parameter values (groups F and A) in real time, not written into
The AC drive parameter indices are described as below: ] otortemperature will be abnormal. RPDO3 to RPDOL0 EEPROM
: s - : : . . u0-35 Target torque (%) 0.1% 28707 FE-02 to FE-09 correspond to RPDO3 to RPDO10 respectively. For th figurati
Each object within the dictionary shall be addressed uniquely by using an index and sub-index. - . P pectively. Forthe configuration
) y quely by using 0036 Resolver position 1 58708 3.2 Communication Settings for the MD500-ECAT Card and EtherCAT Master method, see PDO data configuration.
"Index": This field (hexadecimal) specifies the position of the same type of objects in the Station
dictionary. Uo-37 Power factor angle 0.1° 28709 .
. ] e . o ) ] ) — After enabling the communication between the MD500-ECAT card and MD500 AC drive, connect W ACdrive response data
Sub-index": This field specifies the offset of each object in the same index in hexadecimal Uo-38 ABZ position 1 28710 the EtherCAT master station correctly to enable the communication between the MD500-ECAT .
format. Jo3s Target voltage upon V/f N . card and EtherCAT master station and networking function of the AC drives. AC drive response data TPDO
The mapping between AC drive parameters and the object dictionary is as follows: separation o l AC drive running state
. - . 3.2.1 EtherCAT Topolo
Object dictionary index = 0x2000 + Parameter group number U0-40 Output voltage upon V/f 1V 28712 Pology AC drive running state determined by the bits as follows:
) _ . . . separation EtherCAT supports various topological structures including star, bus, and tree topologies and . . ) )
Object dictionary sub-index = Hexadecimal of offset in parameter group + 1 ) PP : potogic : gstar, bus, = fopooEIe: Bit0: 0: AC drive stop; 1: AC drive running
U0-41 Dl state display 1 28713 their combination. This enables flexible and convenient equipment connection and wiring. The
By default, when the MD500-ECAT card is used, the written PDO1 and PDO2 are mapped to U3-17 : following figure shows the bus topology. TPDO1 Bitl: 0: Forward running; 1: Reverse running
and U3-16, respectively. Therefore, the first item of RPDO must be U3-17; otherwise, the running U0-42 DO state display 1 28714 Bit2: 0: No fault; 1: AC drive fault
will be abnornjal. Besides, if the el.ght.hlgher bits of U3-17 are written with any non-zero value, U0-43 Dl state display 1 1 28715 Bit3: 0: Running frequency not reached; 1: Running frequency reached
the AC drive will report a communication fault (Errl6). EtherCAT MD500-ECAT MD500-ECAT MD500-ECAT ’
L o U0-44 Distate display 2 1 28716 master station slave station 1 slave station 2 slave station N Bit4 to Bit7: Reserved
B Parameters related to communication monitoring . . .
U0-45 Fault information 1 28717 ’m W W W Bit8 to Bit15: AC drive fault code
Parameter Nerine Unit Bedimel Addess U0-58 Z signal counting 1 28730 ] [ I I AC drive running frequency (unit: 0.01 Hz)
NG Figure 3-1 Bus topology ) ) . . o
- U0-59 Rated frequency (%) 0.01% 28731 TPDO2 The current AC dr!ve running freqL‘Jencylls returned. Th_e returned data is 16-bit signed
U0-00 Running frequency (Hz) 0.01Hz 28672 D060 Runing frequency (6 oL B 3.2.2 EtherCAT Communication Protocol (ljgtgieta;\%;t]:fj :je;gved data is 16-bit unsigned data. Variables must be mapped to the
uo-01 Frequency reference (Hz) 0.01Hz 28673 U061 ACdr In the DC mode, the DC synchronous mode period must be at least 1 ms but shorter then 100 ms. ) ) )
- rive state 1 28733 . S . Reading function parameter values (groups F and A) and monitor parameter values
U0-02 Bus voltage (V) 0.1V 28674 Otherwise, an EtherCAT communication fault will occur. (group U):
U0-62 Current fault code 1 28734 . TPDO3 to TPDO10 :
u0-03 Output voltage (V) 1v 28675 Dot <emt by mater durin B PDO data description FE-22 to FE-29 correspond to TPDO3 to TPDO10 respectively. For the configuration
uri . . . . . . i i
U0-04 Output current (A) 0.01A 28676 U0-63 point—pointycommunicatiogn 0.01% 28735 The PDO data is used for the master station to modify and read AC drive data in real time and method, see PDO data configuration.
0005 outout ) oLk P— perform periodic data exchange. Data communication addresses are directly configured by the
- utput power . ; : g .
U0-64 Egitst?ggnt;yczls:neﬂL?rl:ir(!,gggion 0.01% 28736 AC drive. It mainly includes: For details about the PDO definitions of other AC drives, see the corresponding AC drive user
uo-06 Output torque (%) 0.1% 28678 a) Real-time setting of AC drive control command and target frequency guides.
] U0-65 Torque upper limit 0.1% 28737 . .
uo-o7 Distate ! 28679 b) Real-time reading of AC drive current state and running frequency B Service data object (SDO)
100: CANopen . . I
uo-8 DO state ! 28680 ) Function parameter and monitor data real-time exchange between AC drive and EtherCAT SDO is used to transfer non-cyclic data, such as communication parameter
U0-09 All voltage (V) 0.01V 28681 200: PROFIBUS-DP EtherCAT master station _cor:flguranon and servo drive running parameter configuration. The EtherCAT CoE service types
_ . . . include:
U0-10 AI2 voltage (V) 0.01V 28682 u0-66 Expansion card model 300: CANlink 28138 The PDO process data is used for periodic data exchange between the master station and AC .
400: PROFINET drive, as described in the following table. 1) Critical event message
Uo-11 Al3 voltage (V) 0.01V 28683
500: EtherCAT - 2) SDO request
U0-12 Count value 1 28684 Master sending PDO (0x1600)
uo-67 Expansion card version 0.01 28739 ; - 3) SDOresponse
Uo0-13 Length value 1 28685 Fixed RPDO Variable RPDO
U0-68 AC drive state 1 28740 ditying . 4) TxPDO
Uo-14 Load speed display 1 28686 . . Modifying function parameters of AC
U0-69 Running frequency (Hz) 0.01 Hz 28741 AC drive command | AC drive target frequency drive in real time 5) RxPDO
Uo-15 PID reference 1 28687 .
Uo-70 Motor speed 1rpm 28742 RPDO1 RPDO2 RPDO3 to RPDO10 6) Remote TxPDO sending request




7) Remote RxPDO sending request 4) Install the TwinCAT network adapter driver. Click OK.

” TwinCAT Project? - Microsoft Visual Studio (Adminisirater)
8) SDO information

FLE EDIT VIEW PROJCT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP

04 TuinCAT Pojec - icrosoht Visual St (hdinsrto]

Currently, the AC drive supports SDO requests and responses. For details about SDO-related : 1 e _ _ . T EIT b btad | | :

parameters, see the MD500 and MD290 user guides. F[LE ERTEA i O SUGG| TWINCAT [N IS e SR S ORI i ‘ - H ‘ ’ | AL ‘R”“e ~JTmnCATRTO6) - | &ppend linked aws to: @ NC - Configuration
. . . Bro-d @ | (& Activate Configuration TwnCATRT i6d) || ¥ ai 2 ‘ | ‘ | ;i ﬁ\ E 3 X @| 0 i (") CHC - Configuration

3.3 Using the MD500-ECAT Card with Beckhoff's Controller B Restt TonCAT Sem T P T :

Solution Explarer

Beckhoff's TwinCAT master station is used as an example to describe the configuration of the Soklion i B Restart TuinCAT [Canfig Mode]
MD500-ECAT card. S 2 Rebad Dsies B o-g| s
0 - =
NOTE: e Search Solution Explorer (Ctrls; .
Search Solution Explarer (Cirl+; P B Todale Fies Rih St Sarch olon Spore B $
The 100M Ethernet network adapter with Intel chip must be used. Other network adapters may ) Solion TonCAT Proet (L preec) T : f Solution TwinCAT ProjectT’ 1 project]
not support EtherCAT. 4 T e ) Show Online Data 4 51 TwoCAT e

1) Install TwinCAT. b @ svsrem i Sk ibe bl svsTem |
&4 MOTION Secunity Management.. =] MOTION P~ ; |
Windows XP system: tcat_2110_2230 is recommended. %P‘C i : PLC |e,| Activate Free Run |
. . . 5 = Aecass Bus Coupler/IP Link Register.. H . |
Windows 7 32-bit system: tcat_2110_2248 is recommended. Updatz FrmuarcEEPROM L4 SAFETY
2) Copy the EtherCAT configuration file (MD500_1Axis_V1.03.xml.XML) of MD500 to the Shaw Reatime Ethermet Cormpatblz Devies.. fil -+

4 1o

TwinCAT installation directory. [ Yes l l No l

File Handling 3
TwinCAT2 directory: TwinCAT\IO\EtherCAT i Mappigs Seectd Tem st ] AddNew ., s
e . Mappings L \
TwinCAT3 directory: TwinCAT\3.1\config\IO\EtherCAT el s 9 AdBisingfem.  ShiteAlted

Dd TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

Target Browser

TwinCAT3 is used as an example in the following section. The operation steps for TwinCAT2 are Export EAP Config ile

L Filter Designer
similar.

) . W A B-ro-2 Ji 5 - &~ | P Attach. v Release = |TwinCAT RT (x64)
. About TwinCAT % Scan | 'J“ %0 | | : | = H .
3) Start TwinCAT. . . | | | | s BBR2 @l®i <
aste Tl+V
. . . Solution Explos vl TwinCAT Project? + X
Click New Project to create a project. Paste with Lk T A e
SR LS @ o-a@| &= General |EtherCAT [DC | Erozess Data | Startup | CoE - Onlime | Ondine|
"q B - -.'."'“-'" Ao Sl f.:|,....,.-..—.;- B xi rcinr el e SEal’Eh Sn\utinn E(pIDI’EI’ |:Ct|"+]] p - N
FILE EDIT VEW DESUG TATNCAT TWINSAE FLC TOOLE SCOPE  WINDOW  HELP Hame: Drive 1 (InoMDSOON) Id: 1
e e . bl R Choose TWINCAT > Show Real Time Ethernet Compatible Devices.... In the displayed ek i Ss‘;l‘::;:‘;i?;;°ie“7' ( preject Dbjest T&  0:03020001
m_ dialog box, select the local network adapter in Incompatible devices, and click Install. After Click OK. > @l svstem Tape: MS00_Likai=_V1. 02
installation, the installed network adapter is displayed in Installed and ready to use devices. 4 [=] moTioN Comment Z
b 2013 Shell Discover what's new in 2013 Shell (Integrated) b [B NC-Task 1 SAF
(Integrated) ¥ou can find information about new features and enhancements in What's new on Microsaft | Ethemet Adant - PLC
2013 shell (Integrated) by reviewing the following sections. ] wicdows EINE Apters Update List (5| SAFETY il
Start i ¥ Installed and ready to use devices(realime capable) fd c++
CD WF FHBERE 2 - TwinCATAntel PCI Ethernet Adapter [Gigabit | | ‘ HINT: Not all types of devices can be found automatically <« Eyo . [l nizabled Create swmbols
A Trstalled and ready fo Lse devices(for demo Lse ol 4% Devices
; i 4 = Device 2 (EtherCAT)
CF Compatible devices S8 age
o ! ; .
Recent iz’::t-:fi’?ﬁ;‘imf B -8 Incompatible devices =¥ Image-Info
T - R HNESE - Realtek PCle GBE Family Controller oK J l Cancel b 2 SyncUnits
¥ Disabled devices b L Inputs
| b Bl Outputs
b & InfoData
- b A Drive 1 (InoMD500N)
) Dizable Click OK. a4 g h«"lappings .
Click OK. 5’1 NC-Task 1 SAF - Device 2 (EtherCATH Name Online Type Size  »Add.. InfOut
e ™ ShowBindings 5 NCTask 3 54 - Dvce 2 @, . peerse 0
—_—— | %1 Qutput Frg 0 UINT 20 730 Input
b Recent |.NET Framework 4 | Sort by: | Default -] i Search Installed Templates (Ctrl+E) 0 ~ - - - - e . — - .
= Device 2 [EtherCAT)]  [F0%EEE 2 (TwinCAT-Intel PCI Ethernet &dapter [Gig) 0K
it ‘j TwinCAT XAE Project (XML format) TuwinCAT Projects Type: TwinCAT Projects 5) Search for devices. .
P TWinCAT XAE System Manager 6) Configure PDO parameters.
v Other Project Types Configutation . Create a project, right-click Device, and then click Scan to search for devices, as shown in the 1. Configure TPDO
P TwinCAT Measurement fO”OWII’lg flgu re. N .
TwinCAT PLC . . . .
SRR Bleakal Select 0x1A00 when configuring TPDO. The first two items are set to TPDO by default and cannot
Samples Unaelect A be changed. Right click at the position indicated by the red arrow in the following figure to add
b Online the TPDO mapping as required.

Click Yes.

I:el Scan for boxes

Click here to go online and find templates.

Name: TwinCAT Project?
Location: iC:\Users\\SZQB\Documents\\l’isua\ Studio 2013\Projects 'I { Browse... ‘
Solution name: TwinCAT Project? Create directory for solution

OK ‘ Cancel ‘
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D¢ TwinCAT Project? - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
-o|B-o-2 F a9 -] b Atach. - [Release -] [TwinCAT RT (x54) -
| | o] PRI —
Solution Explorer SV TuinCAT Project? & %
@ o-a &= General | EtherCaT | IC Frocass Dats | dtartup | CoE - Onlins | Online|
Search Solution Explorer (Ctrl+;) P Syme Manager: B0 List:
[l Solution TwinCAT Project?’ (1 project) N Size Type  Flags o : o Flags -
2 )
il TuinCAT Project? 0 25 MbxOut \_ 0x1800 4.0 Inputs 3
b |dll sysTEM 1 256 MbxIn OxIE00 4.0 Outputs 2
4 MOTION z 4 Tut
b [[8] NC-Task 1 SAF 3 4 Inputs
SAFETY 7 o
E C++
+ Bo PDO Assigmment (0x1012) ¢ PD0 Content (Ox1AOD)
4 L Devices []0x1800 Tadex Size  0ffs  Hame Type
4 7% Device 2 (EtherCAT) 0xZ070:45 2.0 0.0 Inverter State I
28 Image 0x2070:46 2.0 2.0 Output Frg TR
%9 Image-Info “'Uv\
b 2 SyncUnits
b Inputs Dowrload Fredafined FI0 Assigmnent. (rene)
> W Outputs (12001 Assi gmment. [Load PI0 infe from device
[71 700 Confi muration
b [ InfoData [Syme Unit hssigument.
4 [ Drive 1 InoMD500M)
> L Inputs
> @ Outputs Name Online Type Size  »Add.. InfOut User.. Linkedto
b B WeState %1 Inverter State 0 UINT 20 710 Input 0O
b @ InfoData

#1 Qutput Frq L] UINT 20 73.0

Tnput 0

4 &% Mappings

2. Configure RPDO.

Select 0x1600 when configuring RPDO. The first two items are set to RPDO by default and cannot
be changed. Right click at the position indicated by the red arrow in the following figure to add
the RPDO mapping as required.

€] TwinCAT Project? - Microsoft Visual Studio (Administrator)

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
-o|B-@-2 %9 - -] p Atach.. - [Release =] [TwinCAT RT (x64) -]
| | & w | RO —
Solution Explorer ~ TwinCAT Project? + %
@ o-a| &= General | EtherCAT | IC Process Data |Startup | Cof - Online | Onlins |
Search Solution Explorer (Ctrl+;) P~ Syme Manager: IO st
fal S"'“t'?" TwinCAT Project?” (1 project) SN Size Type  Flags Tndex:[Size | Hane Flags E
4 ull TuinCAT Project? 02 Mbabut OxlAD0 4.0 Inputs 3
> [l svsTEM 1 256 MbxIn 0c1500 4.0 Mutputs z
a MOTION z 4 Ot
b 2] NC-Task 1 SAF 3 4 Inputs
SAFETY 7 D
E C++
4 Bio D0 Assiguneat (@x1C12) PIO Content (1500):
4 2 Devices []0=1600 e Size  Offs  Hame Type
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3. View the SDO data list.

After the OP state is activated, you can view real-time data in the SDO data list or double-click the
object dictionary to modify the SDO data.

bq TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PC  TOOLS SCOPE  WINDOW  HELR
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4. Activate the configuration and switch over to the running mode.

Click * E/ The following dialog box is displayed.

Click OK.

Microsoft Visual Studic %

| Restart TwinCAT System in Run Mode

OK ] l Cancle
Click OK to enter the OP state.
Dq TwinCAT Project? - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

- | B-‘Oo- e | X | - - | P Attach.. ~ ‘Relaase v‘ |TwinCAT RT (x64)
| | | & i BIE 2 < O®E|[<toc

Solution Explorer TwinCAT Project? + X
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] Solution TwinCAT Project?’ (1 project) [Inmit ) [Bootstrep |
4 ol TWIinCAT Praject? (Eretp | [Safetp ] Current State: or
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[op ] [Clesr Error |
4 [z MOTION
b [&] NC-Task 1 SAF DL Status
CAFETY Fort A Carrier / Open
E Cit Port B Ko Carrier / Closed
4 jf(e} Part C Ho Carrier / Closed
4 "L Devices Fart D o Carrier / Clozed
4 == Device 2 (EtherCAT)
’= Image File heocess ower EtherCaT
8 |age-Info Towrload, Uplaoad ..
b 2 SyncUnits
3 Inputs
b Outputs
b @ InfoData
4 Drive 1 (InoMD5S00N)
b Inputs
b @ Outputs Name Online Type Size =Add.. In/Out
b & Westate #1 Inverter State 0 UINT 20 710 Input
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#| Output Frg 0 UINT 2.0 73.0 Input

4 §* Mappings
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MNC-Task 1 SAF - Device 2 (EtherCA

]
o Error List
T - 0 Errors ! 0 Warnings ‘ @ 14 Messages | Clear

Description =

5. Control the AC drive through PDO.
Write corresponding values through the configured RPDO to control the AC drive.
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D TWinCAT Project? - Microsoft Visual Studio (Administrator)
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Description

3.4 Using the MD500-ECAT Card with the AM600 Master Station

The AM600 master station is used as an example to describe how to use the MD500-ECAT card
with the master station.

1) Startthe software, and create an AM600 project.
Select AM600-CPU1608TP, as shown in the following figure.

r (7Y
Templates:
Standard
project

Categories:
{J Libraries

= rojects |

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: MDS00ECAT |application

Location: C:Msers\.dell‘pnmments

X You are about to create a new standard project. This wizard will create the following
i i | objects within this project:

- 0One programmable device as specified below

- A program PLC_PRG in the language specified below

- A cydic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device: [AM&OO-CPUIGUSTPII‘N {Shenzhen Inovance Control Technology) ']

PLC_PRG in{ |Structured Text (5T) -

ok Jf

Cancel ]

2) Add the MD500 AC drive slave station. Open the network configuration, import the
EtherCAT configuration file of MD500. If any configuration file of other version exists, delete
the existing configuration file before importing a new one. Drag the device in the network
device list to add the AC drive slave station, as shown in the following figure.
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|Modbus Mester

FiModbus Slave [7]Free Protacal

| = G Metwark Confgrston om 1
'—='t'amm— 3 Jlodbus Merter  |Modbus Slare Free Brotocal
i Lacaus Corfig S
= Bl PLC Lo b F1CANopen Mastar ] CANLink Maszar []CA¥Link Slave
= £} application | FEthernet
|ModbusTCR Master [ HodbusTCE Slave
] Librsry manage e
B pucprs ) ¥ 7| EtRSrCAT Nagtor
= | sk Confguraton
=3 ETEncaT
5] ETHERCAT EercaT_Task
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B pucras
" softmaton Genersl e foal

B HireH e 30 High Soeed T Madke)
= (8] ETHERCAT EercaT Wt
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port EDS File Import GSD File [#) Import ECT File

lbus Slave [[]Free Protocol

lbus Slave [F]Free Protocol

ilink Master [|CANlink Slave

IbusTCP Slave

3) Configure PDO parameters.

Right click at the position indicated by the red arrow in the following figure to add the TPDO
mapping as required. Control Command and Inverter State of the RPDO cannot be changed

‘g, Zoom In (<, Zoom Out

w || Networl

k Devices List

="

| » m

m

Serial Port

CANopen Port

Ethernet Port

EtherCAT Port
-7 Inovance

=7 Terminal Coupler

[l AMBOO-RTU-ECTA_2.0.5.0
[l GL1D-RTU-ECTA_2.0.5.0

E-[7 Servo Drives
[l ES810N_ECAT v1.2
- [il] 15620N_ECAT v2.6.7
[l SVS10M_ECAT v1.1.2
-] svs20N-Ecat v0.0.5
- [il] SveE0_1Axis_v0.08
E1-[77 Multi_Axis Drive
il 15810_1Axis_v1.01

[l 15810_283s_v2.01

[l svaz0_3axis_v3.02

[l svazo_saxis_v4.02
=-[= Digital 10

[l AMB00_080BETNE_1.4.3.0
[l AMBO0_1616ETNE_1.4.3.0
[l GR1D_DB0BETME_1.4.3.0
-l GR1D_1616ETNE_1.4.3.0
B[ Analog IO
-] GR1D-4ADE_1.4.2.0
-] GR1D-4DAE_1.4.2.0
-] GR1D-8TCE_1.4.2.0
E1-[7 Pulse Output
[l AMBOO-4PME_1.4.3.0
[l GR10-2PHE_1.4.3.0
[l GR10-4PME_1.4.3.0
=1-[7 Encoder Input
[ Ams00-2HCE_1.4.2.0
il GR10-2HCE_1.4.2.0
[l Gr10-8PBE_1.4.2.0
-7 Junction Slave

[l GR1D-EC-35W(IN,X2,%3)_1.4.2.0
[l GRIDEC-8SWI(IN,X2,%3)_1.4.2.0

and they must be set as the first items. Otherwise, the running will be abnormal.
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Download the project to the PLC.
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Omron's NX701 master station is used as an example to describe how to use the MD500-ECAT

card with the MD500 AC drive.

1) Create a project.

Device: Set it according to the actual controller model.

Version: 1.09 or later version. NX701-1600 only supports 1.10 or later version.

B Srsmac Suudic (22614

ol Explorer

2) Perform communication settings.

A

Comment

Type

Standard Frogect

Enter the main interface and choose Controller > Communications Setup to set the control

mode for the computer and controller.

Select Direct connection via USB. Go to next step if the test is successful.

B New Project - new Controled 0 - Sysmac Studio {325

P Conlrn

(3 Configurstions and Setup

A Programnang
¥va

3) Import the XML configuration file.

Double-click EtherCAT on the left nevigation pane, and then select and right-click on the

Help

master device. In the displayed ESI Library dialog box, click Install (File), and select the XML

configuration file of the MD500_ECAT card to import the XML file.

B Mew Project - new Controler & - Bismac Studio 13208 TSl ls

4)  Scan the devices.

Switch the controller to the online running mode.

Observe the controller status in the lower right corner: online, running mode.

Scan the device and add the slave station. Choose Configurations and Setup > EtherCAT on the
left nevigation pane. Right click on the master device, and then select Compare and merge with
Actual Network Configuration to have the controller automatically scan all slave stations in the
network (a fault will be reported if any station number is 0). After the scanning is complete, click
Apply actual network configuration in the displayed dialog box. Now, the added slave can be
viewed on the main interface.

Note: For the MD500-ECAT card, the station alias can be modified through the parameter Fd-02
or the software tool of the master station (the AC drive software must be updated to the version
required in "3.1 Communication Configuration for the MD500-ECAT Card and MD500 AC Drive").
The modified station alias takes effect upon next power-on.

1 =
fame




Pluwe Projuct - mews. Combeolr D - Syamac Shudie 13261
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5) Setthe parameters.

Switch the controller to the offline mode.

B New Project - new_Contraller 0 - Sysmac Studio (32bit)

(File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

new_Controller 0 v | II Position | Port Description
= = w & EtherCAT Network Configuration

bl Configurations and Setup " Nodel3 ¥  InoMDS0ON
v Et A I Outputs_Control Command_2073_12
Qutputs Written Freq 2073 11
PU/Expansion Racks L] Inputs_Inverter State 2070 45

O Map Inputs_Output Frq 2070_46

B4 Data Trace Settings

\ Procenming —— |

¥ & Pou

~Monitor type
L% Functions © Datatype @ Binary @ Hex @ Signed decimal @ Unsigned decimal

Function Blocks Build

| R/W | Data Type

Set the PDO mapping (I/O mapping distribution).

B e roject v Cantraller D = Syvonae Shadke 125R
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ile, Edit. View, nsert  Project Controller  Simulation  Toals Window  Help

1O Mop x|

Configurations and Setup

Programming

6) Editthe PLC program.

[BI] Mo Projact - new Controller § - Syemes Studia (22hi)

jgCantral Cmd

Sicinal Varl

et

il Var

QAT State

AL Speed

el Varl

( File Edit  View Insert Project Controller Simulation  Taals Window  Heip

Tnsert Input {(C)
Trsert Diuitpart o

Insert Function Block F
Trart Fuanckion 1
Insert hamp 1

Insart Inline 5T

GControl_Cmdi=UTNT,
oFr = INT#1E#1234;

7) Download the program to the controller.

After all the setting and programming are complete, switch over to the online state, and

download the program to the controller.
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B Mow Projoct - new Cantralier 0 - Syemae Studia (32bH)
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& a 2 = < l)

2)

BRI N . . 3)

4)

4. Troubleshooting 5)

The following table describes the faults that may occur during the usage of the MD500-ECAT card
and AC drive.

Table 4-1 Fault causes and solutions

Symptom Possible Cause Solution

1. The AC drive does not support
EtherCAT communication. 1. Check whether the AC drive supports

N ) L EtherCAT communication.
Communication failure 2. The communication

between the MD500- configuration of the MD500- 2. Set the EtherCAT communication
ECAT card and AC drive ECAT card is incorrect. parameters correctly.
3. The MD500-ECAT card 3. Replace the MD500-ECAT card.

hardware is faulty.

1. Check whether the EtherCAT master station
program is normal.

1. The communication data is
2. Check whether the network cable is

abnormal.
connected correctly. Replace the network
Errl6 communication 2. The network cable is cable if required.
error reported by the AC | damaged or connected X . .
drive during running incorrectly. 3. Use the Catbe shielded twisted pair (STP)

network cable as required. Check that the

3. The AC drive suffers external | MD500-ECAT card is grounded correctly.
interference. Eliminate the external interference. Contact
the agent or Inovance for technical support if
necessary.

The MD500-ECAT card can be replaced directly when a slave node is faulty (only the MD500-ECAT
card is faulty) without performing device configuration again.

Prerequisites for directly replacing the MD500-ECAT card:
1. Ensure that the wiring sequence is consistent before and after replacing the MD500-ECAT card.

2. The internal XML file versions of the original MD500-ECAT card and new MD500-ECAT card must
be consistent.

3. If a station alias has been configured for the original MD500-ECAT card, the alias of the new
device must be consistent with that of the original device.

INOVANCE Warranty Agreement

Inovance provides an 18-month free warranty to the equipment itself from the date of
manufacturing (subject to the information indicated by the barcode on the product) for the
failure or damage under normal use conditions.

Within the warranty period, maintenance will be charged for the damage caused by the
following reasons:

a. Improper use or disassembly/repair/modification without prior permission
b. Fire, flood, abnormal voltage, natural disasters, and secondary disasters

c. Hardware damage caused by dropping or transportation after procurement
d. Operations not following the user instructions

e. Damage out of the equipment (for example, external device factors)

The maintenance fee is charged according to the latest Maintenance Price List of Inovance.
If there is any problem during the service, contact Inovance's agent or Inovance directly.

You are assumed to agree on terms and conditions of this warranty agreement by purchase
of the product. Inovance reserves the rights for explanation of this agreement.

Suzhou Inovance Technology Co., Ltd.
Address: No.16, Youxiang Road, Yuexi Town, Wuzhong District, Suzhou 215104, P.R. China

Website: http://www.inovance.com




