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1 Introduction

Ethernet/IP is a commonly used industrial communication protocol in many stages of all industrial communication
scenarios. Being a most commonly supported protocol, its necessary hardware is mostly off the shelf. In this
technical paper, we will have a look at how we can establish an Ethernet/IP communication between PC/laptop
and Delta VFDs using Delta’s innovative software platform DiaDesigner. No PLC or other master controller is

necessary for this application. We will be able to read and write VFD parameters via Ethernet/IP.

1.1 Devices, Software and Firmware

Model Version | Relative Documents
VFD C2000+ 3.07 C2000 Plus Series User Manual
Ethernet/IP | CMC-EIP02 | 1.0 EtherNet/IP Communication Card User Manual
card
EtherNet/IP CMM CMC Application Manual
EtherNet/IP Communication Card Instruction Sheet
Software DiaDesigner | 1.2.3 DiaDesigner Software User Manual
platform

COMMGR | 2.2.1

https://downloadcenter.deltaww.com/

https://diastudio.deltaww.com/

1.2 Connection

Ethernet/IP card (CMC-EIP02 or CMC-EIP01) should be properly installed on C2000+ drive and necessary
parameters should be checked before establishing communication. Please see necessary instructions on how to
install and commission CMC-EIP02 in user manual, application manual and instruction sheet as mentioned above.

Parameter group 09-Communication Parameters in drive has the relevant parameters for communication settings.

Pr. 09-60 and 09-61 is for checking if the VFD recognizes the card. If everything is correct, parameter 09-60
should show 5 and 09-61 should show 100 (v1.00) in our case.

Pr. 09-91 is necessary to set to 6 to save IP address of VFD if we are setting the IP address via keypad. This will
save VFD'’s IP address. Otherwise, the IP address that you set will not be saved and VFD will go back to previous

IP settings when switched off and on.

Another important thing to modify is the IP addresses of both VFD and computer. We should use same 3 bytes
(ie. 192.168.1.xx) for both. You can see explanations of IP addresses on many resources referring to Internet

Protocol version 4 (IPv4). Please see necessary parameters below.
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(for EtherNet)

bit1: Enable internet parameters (1 bit).
When the IP address is set, this bit is
enabled. After updating the parameters for
the communication card, this bit changes to
disabled.

bit2: Enable login password (1 bit).

When you enter the login password, this bit
is enabled. After updating the parameters for
the communication card, this bit changes to

disabled.

Pr. Parameter Name Setting Range Default / ie.
09-60 Communication Card Identification 0: No communication card Read Only
1: DeviceNet Slave
2: Profibus-DP Slave
3: CANopen Slave / Master
5: EtherNet / IP Slave
6: EtherCAT (applied to 230V / 460V models)
12: PROFINET (applied to 230V / 460V models)
09-61 Firmware Version of Communication Card Read Only Read Only
] 09-75 Communication Card IP Configuration (for EtherNet) | 0: Static IP 0
1: Dynamic IP (DHCP)
| 09-76 Communication Card IP Address 1 (for EtherNet) 0-65535 0/192
| 09-77 Communication Card IP Address 1 (for EtherNet) 0-65535 0/168
| 09-78 Communication Card IP Address 1 (for EtherNet) 0-65535 0/1
O 09-79 Communication Card IP Address 1 (for EtherNet) 0-65535 0/5
| 09-91 Additional Settings for the Communication Card bit0: Enable IP filter 0/6

AhELTA Released Oct, 2023




Read-Write VFD parameters via Ethernet/IP using DiaDesigner

1.3  Wiring

C2000+

Anea
c2000+

CMC-EIP-02

1.4 Creating Driver in COMMGR

Open COMMGR and click on New Driver on the upper left. Chose Ethernet as type and Delta as Device Type.

Chose your Ethernet Card and click on Search. Save the driver to be able to use in Dia Designer.

#1 COMMGR
Edit View Tools Help

BE & = [ 2

Save Save All Auto Search Simulator DIACom About
Driver Disable Stop

Routing Tree Window x4 Driver![Not yet saved] . Driver[Not yet saved] X |
® C2000plusPLC, [RS232 Serial Port, COM4]
=& Driver, [Ethernet Port] -

w5 CMM-EIPO1/02, [192.168.1.30] [00:18:23:70:50:AB) preghiane [Drver | (1-32 Characters)
@ Driveri, [Ethernet Port]

+ Connection Setup Ethernet Card
@ MS300ETH, [Ethernet Port]
Type Ethernet ~ Description Realtek USB GbE Family Controller ~ | | Refresh
169.254.151.34
Connection Type General v
IP Address
Device Type Delta ~
Add All Delete [ Search
Response Time
Connect Retries 3 < (0-50) 192.168.1.12 CMC-EIPO1 00:18:23:74:85:18
Connection Timeout |30 2 (1-200)
(Unit: 100 ms)

< >

Station ID 0 =-| (0 - 255)
Device Scan Range Begin 1 S| End 5 — (Station ID: 1 - 255)
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2 Application
1- Start Dia Designer and create a new project. Click on Network View on the left of the main screen, in the

Project Explorer window.

2- Then click on Network Scan by PC on the upper left corner in the Network View window.

) DIADesigner -Adv. - C2000+ ETHERNET without PLC

File Edit View Operation Tool Window Guide

Gl
Project Explorer | B

4 1 C2000+ ETHERNET without PLC
H Add Device

Network Scan by PC

Netwo onfiguration

= Network View

— Connected Network
o Disconnected Devices
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3- Network Scan window will appear. Select the driver that you have created for your Ethernet/IP connection.

Then click on scan.

=]
File Edit View Operation Tool Window Guide

[ o i = e} = 2 o

Project Explorer T X § Network View X
e ¢ M

4 ] C2000+ ETHERNET without PLC

= Add Device
4 N Network Scan x
~— Connected Network COMMGR
¢ Disconnected Devices
Driver Name Driver1
Please Select Protocol -
Driver1 Scan
AS228 ETH
C2000PlusEthWithoutPLC
VP EIP
Ethernet Switch
Sel... Madel EtherNet/IP Vers... Serial Nu... T e

Add Cancel
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4- If the EtherNet connection of drive is correct, it will appear after scan. Add to network.

Network Scan X

COMMGR
Driver Name C2000PlusEthWithou | v
Please Select Protocol
Scan
e, moae] ETNEIMEy | Vel Dera WU | Acaress REmarks
» CMC-EIPO1 1.06 00000000  192.168.1.80 This Device has existed !
Add Cancel
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You will have an overview of Ethernet/IP Network — just drive

S e =Ry

Project Explorer
4 ] C2000+ ETHERNET without PLC
= Add Device

4 A, Network Configuration
= Network View
— Connected Network
} of Disconnected Devices

4 B Drive_1 (VFD0O7C23%)

4 [E VFD Function
&8 Device & Error Information
4 5 Hardware Configuration

% Configuration

(% Parameter Backup & Restore
4 @] Commissioning
@ Trace
B Communication Test Tool
» = PLC Function

Q’ Parameter Setting ¢- parameter values

C] DIADesigner -Adv. - C2000+ ETHERNET without PLC

File Edit View Operation Tool Window Guide

—uungﬁs Lﬂii Eﬁ
X X
i L

¥ Communication Setting $ Establish connection to drive

view, change and update

\FDOO7C23" m
VFDOO7C23
*
3
=== rcad and write to/from drive via
EtherNET/IP
(run, stop, speed command, status etc)
N
&

Communication Settings part is where you start the E/IP connection with VFD. Parameter Settings part is

where you view & edit parameter values. Communication Test Tool part is where you can read & write registers

via Ethernet/IP.

10

Released Oct, 2023 AhELTA



Read-Write VFD parameters via Ethernet/IP using DiaDesigner

5- Communication Setting window will appear when you click on communication settings. Check the

settings and click connect. You will see Connected message if the settings are correct.

Q
File Edit View Operation Tool Window Guide
miE =g

Project Explorer

4 1 C2000PlusEthNoPLC
=l Add Device
4 A, Network Configuration
= Network View
— Connected Network Communication Interface Communication Status

} of Disconnected Devices

4 i
i £ Communication Seti ngl

4 E VFD Function

& Device 8 Error Information
4 B Hardware Configuration

% Configuration

( Parameter Setting
€ Parameter Backup & Restore
4 3] Commissioning

@ Trace |

& Communication Test Tool —.
» = PLC Function VFDOO7C23*

Connect Disconnect

Close

6- When you click on Parameter Setting, you will see the list of parameters and input value cells. You can

change the writable parameters and click on arrow next to the parameter number so save.

G DiADesigner -Adv. - C2000PlusEthNoPLC - 5
File Edit View Operation Tool Window Guide
i =Y BLEGL iDL R
Newwork View [
4T ;o:j:h;it’hcr:opm CIEEEES A B EA 5§ import, export, upload, download parameters
4 A Network Configuration PO.SYSTEM PARAMETER
& Network View P1.BASIC PARAMETER edit and view parameter values
— Connected Network P2DIGITAL INJOUT Name  Address Description Unit | Actual Value Input Value Default Value Minimum Maximum
» 3F Disconnected Devices P3ANALOG IN/OUT
2 B rve 1 WFDOOTC23% P4 MULTI-SPEED yOJ 4][-]P000  0000H Identity Code 0 0 65535
& Communication Setting P5MOTOR PARAMETER 41[2] P00t 0001H | Rated Current Amps 500 000 65535
4 [ VFD Function PGPROTECTION 4][4]Po02  0002H  Parameter Reset 0 4 4 10
4 Device & Error Information PTSPECIAL 41[2fPoos  0003H | start up Display 0 0 4 3
4 dBHardware Configuration ZE;L?AIC\SL’\JILTZ\LT\ON % [4](3P004  0004H  User Display 3 3 0 72
P10.SPEED FEEDBACK B [£]%/P005  0005H | H page scale 1.00 100 000 160.00
G Parameter Backup & Restore P11.ADVANCE SET ® [£]:]P006  0006H  Firmware Version 306 000 65535
4 ® Commissioning P12Reserved 41|+ po.o7 0007H | Password Decoder 0 0 0 65535
@ Trace PI3MACRO 41[2] Po0s  0008H | Password Input 0 0 0 65535
& Communication Test Tool F14.oPTION ® F[t][:]P009  0009H | Reserved 0x0000 0x0000 OXFFFF
» =PLC Function Selected List
% [£]%/P010  000AH | Control Method 0 0 0 2
4% P01 000BH  Velocity Mode 0 0 0 8
4|+ P03 000DH  Torque Mode 0 0 0 4
@ [t][s]Po15  000FH |Reserved 1 0 1
4/[%]P016  0010H  Load Selection 0 0 0 1
4][%]P017  0011H  Carrier FREQ KHz 8 8 2 15
® [£]l:]ro19  0013H  PLCCMD Mask 030000 030000 OXFFFF
4][+]P020  0014H  Source of FREQ 0 0 0 8
1% ro21 0015H | Source of OPER 0 0 0 5
B4+ po22 0016H  Stop Methods 0 0 0 1
% [£][4]P023  0017H  Motor Direction 0 0 0 2
B [4]:]ro24  0018H  Keypad FREQ Hz 60.00 000 599.00
A Read-Only % Be able to set when operating
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