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& Warning

v" This operation manual provides information on specifications, installation, basic operation,

setup and details of the communication protocol

v AC motor drive is a delicate electrical and electronic product. For the safety of operator and
the mechanical equipment, please allow professional electrical mechanics to do the trial run
and adjust parameters for you. Should there be any questions, please consult your local Delta

distributors. Our professional staff will be happy to help you

v" Please read this operation manual thoroughly and follow the instructions in case damage on

the device or injury on the operation staff occur.
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Introduction

EtherCAT Description

Functionality

M Specification

ard: CMC-ECO01

The application layer of the C2000's EtherCAT communication interface uses the standard
DS402 protocol and complies with the CoE ( CAN Application Protocol over EtherCAT )
definition. Therefore, all of C2000's application layer protocols that comply with the
CANopen DS402 standard can be used on top of EtherCAT.

For the user's convenience, C2000's EtherCAT card currently supports standard DS402
Velocity (Index 6060 = 2). It should be noted, however, that this mode is asynchronous
control mode. C2000 support EtherCAT communication card from v2.02, please make
sure if the drive firmware is supported or not.

Item Specifications
Connection RJ-45
Ports 2 Port
Interface IEEE802.3, IEEE802.3u
Cable Category 5e shielding 100 M
Speed 10/ 100 Mbps Auto-Defect
Protocol EtherCAT

B Environment

Item

Specifications

Nosie Immunity

ESD ( IEC 61800-5-1, IEC 6100-4-2 )

EFT ( IEC 61800-5-1, IEC 6100-4-4 )

Surge Teat ( IEC 61800-5-1, IEC 6100-4-5 )

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

Operation . s —
Tepmperature -10 °C ~ 50 °C ( Temperature ) * 90 % ( Humidity )

Storage . . —

Temp%rature -25°C ~ 70 °C ( Temperature ) - 95 % ( Humidity )

?g?;itrlﬁtr;/ Shock IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1, IEC 60068-2-27

B Electrical Specification

Item Specifications
Power Supply 5 Ve
gg\:]vse;mption 08w
Insulation Voltage | 500 V¢
Weight 27 (g)
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2 Product Profile and Outline

2.1 Dimension
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1. Screw fixing hole 7. IN LINK indicator
2. Positioning hole 8. Fool-proof groove
3.  RUN indicator 9. RJ-45 connection port
4. ERRindicator 10.  RJ-45 connection port
5. POWER indicator 11.  AC motor drive connection port
6. OUT LINK indicator
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2.3 LED indicator

Name Status Indication
POWER Green On Power supply in normal status
Off No power supply
On Normal status
LINK Green Blink Pre-operation(on/off200ms)
Safe mode (on 200ms/ off 1000ms)
Off Initial
Basic configuration error (on/off 200ms)
ERROR Red Blink Status witch error (on200ms /0ff1000ms)
Timeout(on 200ms twice /off1000ms)
Off No error
On Network connected
IN LINK Green Blink Network in operation
Off Network not connected
On Network connected
OUT LINK Green Blink Network in operation
Off Network not connected
2.4 RJ-45 PIN Definition
RJ-45 Sketch No. Signal Definition
1 Tx+ Positive pole for data transmission
2 Tx- Negative pole for data transmission
12345678 3 Rx+ Positive pole for data receiving
4 - N/C
5 - N/C
6 Rx- Negative pole for data receiving
7 - N/C
8 - N/C
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3 Installation and Wiring
In this section, we illustrate how to connect CMC-ECO01 to VFD-C2000 and the network

3.1 How to Install

How to connect CMC-EIP01 to VFD-C2000 series AC motor drive:

® Switch off the power supply of VFD-C2000

® Open the front cover of VFD-C2000

® Place the insulation spacer into the positioning pin at Slot 1 (see Figure 1) and aim
the two holes on the PCB at the positioning pin. Press the pin to clip the holes with
the PCB (see Figure 2).

® Crew up at torque 6~8 kg-cm [5.2~6.9 Ib-in.] [0.59~0.78 Nm ] after the PCB is
clipped with the holes (see Figure3) .

Figure1 Figure 2 Figure 3

3.2 How to Disconnect

How to disconnect CMC-EIP01 from VFD-C2000
® Switch off the power of VFD-C2000
® Open the front cover of VFD-C2000
® Remove the two screws (see Figure 4).
[

Twist open the card clip and insert the slot type screwdriver to the hollow to prize the
PCB off the card clip (see Figure 5).

® Twist and open the other card clip to remove the PCB (see Figure 6).

Figure 4 Figure 5 Figure 6
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3.3 Wiring

The CMC-EC01 moves packets directionally from IN (left) to OUT (right), with the
correct wiring method shown below:

EtherCAT Master

=] =] ‘

VFD-C

* 0 0 0 0

N CMC-ECO1 i CMC-ECD1 CMC-ECD1

INJ JOUT  IN] JOUT IN

After hardware installation is complete, turn on the power and look at parameter P9-60.
The value displayed should be "6", and the word "EtherCAT" should also be displayed. If
not, please check the version of the inverter and whether the card has been correctly
connected. (C2000 of version v2.02 or above may support CMC-ECO01)

6

EtherCAT

0~8

[ 4.0
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4 VFD-C2000 Drive Configuration

To control the C2000 via EtherCAT, all you need to do is configure relative parameters
so that the command input source is set to the EtherCAT communications interface.

Relative settings are as follows

Parameter Value / Display Description

Pr. 00-20 8 set the pommgnlcatlons card as the frequency source if speed
control is required

Pr. 00-21 5 set the communications card as the control source

Pr. 09-60 6 check whether P9-60 automatically displays EtherCAT as the

communications card type

[NOTE] :

1. In order for the PLC or control PC to be able to recognize the C2000, the product
description file (ESI file) of the C2000 must be loaded. The file name of the C2000
product description file is "CMC-EC01 with C2000.xml," and this file can be obtained
from Delta's website.

2. To have C2000 calculate correctly the output frequency by sending a target speed
command, please enter motor pole number parameter based on the motor type set at

Pr. 05-33. For example, set Pr. 05-04 if it is asynchronous motor, or set Pr. 05-37 if it is
synchronous motor.
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5 EtherCAT List and Description of supported Index

The C2000 currently supports the standard DS402 specification. Therefore, its state
machine and control follow DS402 protocol definitions. These definitions are described in
detail in the following sections.

5.1 Index related to the state machine :

In the DS402 definition, state machine state changes are conducted via the Index
6040 control word (bitO~3 and 7). The current state of the state machine is shown in the
6041 status word (bit0~6). Therefore, corresponding bit definitions are as follows:

Index 6040:
Bit Definition
0 |Switch on
1 |Enable voltage
2 |Quick Stop
3 |Enable operation
7 |Fault Reset
Index 6041:
Bit Definition
0 |Ready to switch on
1 |Switched on
2 |Operation enable
3 |Fault
4 |Voltage enabled
5 |Quick stop
6  |Switch on disabled
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The relationships between the states of the state machine are as shown below:

Power Fault l,

Disable Start
Fault Reaction Active
1

Mot Ready to Switch On Fault

X0XX0000 X0XX1000

|
T XXAXAXX
Switch On Disable '

r’
| L

DXXXAXXDX l])()()()(11l] UXXXXXI]X
l])()()()(l]1)(

Ready to Switch On
xu1xuuu1
XXXXD1X

l])()()()(111 0XXXX110
] -l‘— "m""“"
Power

Enable Switch On
0XXXX110 J

I])()C)(1111

DXXXAXDX

l])()()(l]111

0XXXX01X : .
Operatlon Enable e S Quick Stop Active
0XXX1111

EEEEETE control word (5040) bR
Status word (6041)

5.2 Index related to the control mode:

0x6060| 0 |Mode of operation 2 RW/| 58 |2: Velocity Mode
0x6061| 0 |Mode of operation display | 2 |RO| S8 | Sameasabove

5.3 Index related to the speed:

When Index 6060 = 2 and the state machine is in the Operation Enable state, the
speed of the drive can be controlled. The indexes and controls currently provided by the
C2000 in speed mode are listed below:

Index | Sub Diefine Initial |Row|Size| Unit :ﬂ[:':'p Mote

06042 0 vl target velocity 1] Rt | S16| rpm | wes

0x6043] 0O [vlvelocity demand 0 RO |S16| pm | *es

Ox604F| O [vl ramp functiion time 10000 | R [U32(1 S| es .

Ox6050] O [vl slowe down time 10000 | R [uz2|1ms| wes The unit must be 100ms
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The system architecture is as shown below :

vl ramp functiion time

vl slow down time

vl target velocity Generate
6042 ]

Target Accleration / Protect vl velocity demand

Deceleration 6043

Control word
6040

Frequency

Therefore, when the state machine is in the Operation state, the speed mode control
word (bits 4~6 and 8) is defined as follows:

0 1 1 1 Run to the target speed

0 1 0 1 Pause at the current speed

1 X X X Decelerate to zero speed
Other Decelerate to zero speed

5.4 Index Related to Disconnections:

When EtherCAT is disconnected, the C2000 will switch states according to Index
6007.

Index | Subj Define Initial |RW|Sizel Mote

: Mo action

= malfunction

= Switch on disable
= Quick stop

0xG007] 0O |Abortconnection optionco| 2 RW 516

[N = =]

® \When 0 is selected for 6007, disconnection errors will be ignored, which means
that no warnings will be issued and nothing will be done.

® \When 1 is selected for 6007 and there is a disconnection, the CANopen state will
change to the Error State and the warning code ECto will be displayed. Once the
communications connection is confirmed to be re-established and Bit 7 of 6040
changes from 0 to 1, the error code will be cleared and the state machine will enter
the "Switch on Disable" state.

® \When 2 is selected for 6007 and a disconnection occurs, the CANopen state will
change to "Switch On Disable," ECto will be displayed, and the stop operation will
be triggered according to the index 605A settings. When the cable is re-connected
and communications are successfully restored, the error code will be automatically
cleared.

® When 3 is selected for 6007 and a disconnection occurs, the CANopen state will
change to "Switch On Disable," ECto will be displayed, and the stop operation will
be triggered according to the index 605C settings. When the cable is re-connected
and communications are successfully restored, the error code will be automatically
cleared.

[ 4.0
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When the state machine is in the "Quick Stop" state, stopping of the system will be
conducted in accordance with the settings of Index 605A

Index | Sub Define Initial |RW|Size| Mote
0 : disable drive function
1 :Slow down on slow down ramp and transit into
Switch On Disabled
0x605A] 0 |Quick stop option code 1 RW [S516|3: Slow down on current limit and transit into

Switch On Disabled

5 slow down on slow down ramp and stay in QUICK STOP

7 slow down on the current limit and stay in QUICK STOP

When the state machine is in the "Switch On Disable" state, stopping of the system
will be conducted in accordance with the settings of Index 605C

Index | Sub Define Initial R | Size | Unit ;ZE Mote
0: Disahle drive function
0xE05C 0 |Disahle operation option code 1 Rulf | 516 Mo [1: Slow down with slow down ramp;
disable of the drive function
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6 Configuring the Connection with the Beckhoff PLC

Here introduce using TwinCAT V2.11 and Beckhoff PLC by EtherCAT communication with

VFD-C2000 - Hardware configuration as following figure, PC connects to Beckhoff PLC by
Ethernet, PLC use EtherCAT Master connects to C2000 CMC-ECO01

PC

[

[EEE

Ethernet

Beckhoff PLC

EKI1110

EtherCAT

6.1 Basic Configuration

B Basic Configurations
1. Select "automatically obtain IP address" for the PC's network IP setting.

Internet Protocol Version 4 (TCP/IPv4) Properties |M
General | Alternate Configuration

‘You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

(@ 0btain an IP address automatically:

(7)) Use the following IF address:

(@) Obtain DNS server address automatically

(7) Use the following DNS server addresses

Validate settings upon exit

[ OK H Cancel ]
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2. Place the CMC_ECO01 with C2000.xml file into the corresponding
folder: .. \TwinCAT\lo\EtherCAT\

% CATwinCATHo\EtherCAT

BRE SHD BRO ZOREY T80 HHD
Qr=-Q I Pus |l['., gmz| T i mRmRseE

D) |2 CfreinCaTIoE AT |

v| B uz

) System Vahume Information
) TCRVisw

# () Adshpi
) Boot
2 cNe
& () Driver
& () EvenfLogger
#  Infosystem

X ) Beckhoff AX 5o

2| Beckhoftf EL 30 xml
| Beckhoff EL15ecanl
| Beckhoff EL25:0¢anl
| Beckhoft EL 30ke0saml
‘| Beckhoff EL 31300l

| Beckhoff ELG620t sanl

2 Beckhoff EF5:00cml
Beckhoif EFfizcocxanl
Beckhodf EF7:000xml
Beckhodf EP8ioocsml
Beckhoif EF3:occ:ml
Beckhoif EQ1:ooan]
Beckhodf Q200 :anl
Beckhodf Q300 ]
2 Beckhotf ER Lxocc EML
Beckhoif ER 23000 EML
Beckhodf ER 31000 EML

eckhotf EMsoocsanl '| Beckhoff EL67:cc ] Beckhoff ERd:00¢ 2ml
| Beckhoff ElSxotxanl eckhoff EL68aesanl Beckhoif ER 5ro0t :aml
eckhoff EMMsoot sl eckhoff EL6%at sl Beckhoif ERG:o0t 1ol
eckhoff El9soot sl eckhoff EL72wt anl Beclthodf ERT:o0t 20ml
. eckhoff EE 0000080 xanl eckhoff EL7 30 anl Beckhoif ERB:o0c 3aml
= Beff AX S0t eckhoff EK:oe00sml ‘| Beckhoff ELs@hat saml Beckhoff EtherCAT EvaBoard sanl
2 RES || Beckhoff EL Lxoocxaml ‘| Beckhoff EM3:00¢ soml Beckhoff EtherCAT Terminals saml
[ Interbus 2| Beckhoif EL2:00:2oml 2| Beckhoff EM3:00¢2ml Beclchoff FEIXEX sanl
() 10Link = Beckhoif EL 3x000.aml *| Beckhoff EM 7o sanl Beckhoff FCrocorxml
Modales | Beckhoff EL4:00tml Beckhoff [Lyoooe-B110.xml
5 Profillet = Brckhoff ELfrocconl
# () TeDrivebanager (2| Beckhoff El- 700t anl
) Template @
0 BN @R 31808 135 MB J HROBH

B Open System Manager

= Log View

BB PLC Control
Router 4
Srstem 4
o 4
FLC 4
a Froperties

1. Click “Choose Target System" (Since there are no target systems in the
beginning, you must first scan for target systems)

CAT System Manager

Fil: Edit Actions View Options Help
= =]
SYSTEM - Configuration
NC - Configuration
PLC - Confignration
110 - Configuration
B8 110 Devices TwinCAT Systern Manager
&8 Mappings 2.1 (Build 2234)

v F R BB ® e Q[ & ?

Chooss Targst

Choose Target System

- .
(| search (Ethemet... [
—

PDFC

[ Set as Defaul

Connection Timeout (]

Local (169.254.11590.1.1) #%

Choose Target Swstemn

[ 4.0 H +
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2. Scan via IP broadcast

Add Route Dialog

[ Enter Host Mame / |P: l | | [ Refiesh Status l "

<

| 2

Route Mame [Target]: C+_1580F4 Fioute Mam

Amshletld: 5.21.141.2441.1 Target Route Remote Route
Transport Type: TCRAP 3 O Project ) Mone
(%) Static (%) Stalic:

e [Femote] TWwWTHIPCOOES

Address Info: 1. £9.254.7.247 ) Temporary © Temporary
(O HostName § (& IP Address
Connection Timeout ()
[ A

Route ] [ Close

3. Select PLC module and click OK

N

Connection Timeout [z): 5 ¥

Search [Ethernet]...

Search [Fieldbuz]...

[] 5et as Drefault

ard: CMC-ECO01

Left-click and select "Scan Devices" (note that the system must be in
Configuration Mode). From the scan results, select the “EtherCAT"

communications option

- F@E - TwwCAT System Managrs - CE_15EDF

R A Slenvdff @ BN WS =

Qo2 % 0" @ 5§

Kumbir  Dwvice T

6 mew 100 devices found
B M Arpered Devicn

" Impart Device.

Sl Bl L e

[ Divice 3 [EtherCAT) _[FCITelBiS5m1]
JU - /)

[ Divies & INOVDP-FaM)

[ IDevice § [CAISOOMAND] _[Slot DA (0020007
evice 6 DA

B Porte with Links AlCtrie ¥

[ 4.0

+
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4. Pop-up window “Scan for boxes”, select Yes

TwinCAT System Manager [0

e

if/i Bean for boxes

T

5. Pop-up window “New device type found C2000(CMC-ECO01 Card)”, select

Yes

TwinCAT System Manager

Mew device type found [C2000[CMC-ECOT Card] - 'Delta C2000 EtherCAT[CoE].
Yendorld 021 dd ProductCode 010400140 Revisionko 0x10000

Uze available online dezcription instead

[ &pply ta al

iy Shif - TwinCAT System Manager - ‘CE_158DF4"

File Edit Actions View Options Help

D@z d 4 Ba i B

6. CMC-ECO01 will be shown in the list of devices

e/ R BERE % =Q 8@ ST

EA% STSTEM - Confignration

(=B8R NC - Configuration

= NC-Task 1 SAF
NC-Task 1 3VB
=f= NC-Task I-Image

i Axis
FLC - Configuration
Cam - Configuration
-8 110 - Configuration
= B8 110 Devizes
(=~ Device 3 (EtherCAT)
Deewice 3-Image
Diewvice 3-Image-Tnfo
Inputs
Crfputs
InfoData
i Teon 111000004
T T DL-EECoE T
=68 Maprings

& NC-Task 1 SAF - Device 3 (EtherCAT)
& NC-Task 1 SLF - Device 3 (EtherCAT) - Info

General ‘Adanter EtherCAT | Online || CoE - Online

I (3 |

Hams 3
Type |EtherCaT

Corument:

[ Dissbled Create symbols (]

Number Box Name Address | Type In Bize OutSize | E-Bus

li 1 Term 1 (CH1100-0004) 1001 CH1100-0004

"z Term 2 EK11100 1002 EK1ll0 1870
O Box 3 (CMC-ECO1 Cand) 1002 CMC-ECO1 Card
4 Diuive 4 (ASDA-AZ-ECoE ... 1004 ARDA-AZ-ECoEDr...

50 50
60 1)

Ready

[ 4.0
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6.2 Speed Mode Demo

S, ki - TwmCAT System Manager - 'CX_158DF4
Fil: Edit Actions View

=

In Configure mode, select PDO1 for TX/RX and then start mapping

Options  Help

= w & & B

3 =is

=

SYSTEM - Configuration
| HC - Configuration
[=1 NiC-Task 1 BAF
NC-Task 1 EVE
=} NiC-Tack 1-Image
Tables
(SR T
i Axis 1

PLC - Configuration
Cam - Configuration
=

14D - Configuration
(=B 11D Devices

=7 Device 3 (EtherCAT)
Device 3-Image
Device 3-Image-Info
Inputs
Outputs
InfoData

1 Status Word
ST vl velocity demand
&1 Mode Of Operatinn Display
= ‘l 13t RyPDO Mapping
@/ Control Waord
@/ vl target velocity
@/ Mode Of Operation
WeState
InfoData
a—jl Drive 4 (ASDA-AZ-E CoE Drive)
&8 Mappings
& NC-Task | SAF - Device 3 (EherCAT)
85 NC-Tagk 1 34AF - Device 3 (EtherCAT) - Info

0 unicatio

ard:

MC-ECO1

L% L ® e (Bl @5 ¢
Geneml-'!'m!rc TI Process Data IStarrun CoE - Onling | Online
Eume Manager: PDO List:
SM | 3ize Type Flags Index Size Neume Flags
1] 128 M. 0x1400 50 15t TRFDO Mapping
i el saithaal: 0x1402 70 3nd T2 PDO mapping
B 2 5 Cutputs Oxla0z 70 4th T PDO mapping
3 5 Inputs 0x1600 50 15t RxPDO Mapping
0x1602 70 Znd R PDO mapping
0x1603 70 4th Ex PDO mapping
< )|
PDO Content (0x1400):
Index Size Offs Name Tape
0x6041:00 20 oo Btatus Word TINT
DDxl 603 (ercluded by Dl 600Y OxB042:00 20 20 vl velocity demand INT
0x6081:00 1.0 40 Mode Of Operation Display ZINT
50
< k4
Download
D et (Coad D0 info from device ]
FDO Confignration =
[Syme Unit & |

Server (Port) Timestamp Memage
€ TelysSrv (100, 2015845 FF 05:04:42750 .. TwinCAT Systern Config mode requested from AmsNetld: 34300 port 169.254.115.90.1.1.
Ready

B Start test and modify speed

SYSTEM - Configuration
] NC - Confignration

= & &

=] NiC-Tack 1 BAF
NiC-Task 1 BVE
= NC-Task 1-Tmage
Tables
[ Lxes
[+ e Aoz |

Cam - Configuration
140 - Configuration
=B 10 Devices
=== Device 3 (EtherCAT)

L E PLC - Configuration

Dievice 3-Image
i Device 3-Image-Info
[ Inputs
[ Crutputs
[+ TnfoData

@ i Temm 1 (CH1100-0004)
= B Box 2 (CMC-ECO1 Card)
- 8T Lst TPDO Mapping

ST Stats Ward
ST wlvelocity demand
- & Mode Of Operation Display
15t RxPDO Mapping
ontol Word
&/ vl target velociby
.. 4] Mode Of Operation

[ Verinble | Flags | Online |
alng: [0:41000 @) |
New Value: Trite..
Comment:

Set Yalue Dialog

wg Mook T
¥ § DnfoDaty Dec [1200 [ T
u =+£| Drive 4 (ASDA-AZ-E CoE Drive) Hex EUHU4BU | [ Cancel ]

= &8 Mappings o —

aa NC-Task 1 B4F - Device 3 (EthexCAT) Float: |12DD |

45 NC-Task 1 SAF - Device 3 (BtherCAT) - Info | |
S| T T Beot
Binany: [B004 | 2]

Bit Size: Q1 08 @18 02 Os4 O2
Feady

[ 4.0

+

Quote Requests to info@automatedp
CMC-ECO01 Operation Manuatall +1(800)985-6929 To Order or Order Online At Deltaacdrives.com

17



EtherCAT Communication Card: CMC-ECO1 Cal800)25 070 To Cudar o Cuclor Ol A5 Ciliaaccliias com

18

2R N

Set "target velocity" = 1200 so that the target speed of the drive is 1200rpm.
Set Control Word = OxE, state machine of drive enters to Power Enable.
Set Control Word = OxF, state machine of drive enters to Operation Enable.
Set Control Word = 0x7F, allowing the drive to reach the target frequency.
Set vl target velocity = -1200, drive begins operating in reverse.

Set Control Word = 0x5F, the drive stops at the current frequency.
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