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RTU-ECAT Operation Manual

A.Caution

®  This manual provides an introduction to product functions, specifications, installation, basic
operations and settings.

®  This product is an OPEN TYPE device and therefore should be installed in an enclosure free of
airborne dust, humidity, electric shock and vibration. The enclosure should prevent
non-maintenance staff from operating the device (e.g. key or specific tools are required for
operating the enclosure) in case that danger and damage on the device may occur.

® Be sure to read the manual carefully and follow the instructions so as to avoid injuries to personnel
and damage to products.

1.1 Explanation of Symbols in This Manual

) Precautions before operation

Before operation, please read relevant safety instructions carefully so as to prevent an injury to personnel and
damage to products.

indicates the highly potential hazards. Severe personal injury or even death will result
Danger | ifyou do not follow the instructions.

] indicates the potential hazards. Minor personal injury or even death may result if you
/ ‘ \ Warning | do not follow the instructions.

. indicates much attention should be paid. A bad accident can occur if you do not
Caution | follow the instructions.

1.2 Revision History

Version Revision Release Date

1st The first version was published. April 10, 2020
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RTU-ECAT Operation Manual

Thank you for choosing Delta RTU-ECAT. To ensure correct installation and operation of RTU-ECAT,
please read this manual carefully before use.

This manual only provides introductory information on RTU-ECAT. For more detailed information on
EtherCAT protocol, please refer to relevant references or literatures.

RTU-ECAT is defined as an EtherCAT slave and DVP-S series DI/DO modules and special modules can
be connected on its right side.

Refer to DVP-PLC Application Manual: Special Modules for more details on how to use DVP-S series

special modules.

2.1 Characteristics

Compliant with the EtherCAT protocol, RTU-ECAT supports PDO, SDO and other services in the COE
protocol.

Supports Distributed Clock SYNC and SyncManagers SYNC.

On its right side, RTU-ECAT connects DVP-S series right-side modules with maximum 128 digital input
points and 128 digital output points as well as maximum 8 special modules such as analog modules,
temperature modules, pulse modules and etc.

Maximum 14 DVP-S series digital modules and special modules in total can be connected to the right
side of RTU-ECAT.

Users can select that the output values of right-side special modules and digital output point values of
digital modules keep the same as they are before disconnection or change to zero when RTU-EtherCAT

is disconnected from the master.

2.2 Specifications

B Electrical specification

Item Specification

Power voltage 24 VVDC (-15% ~ 20%)
Consumption power 1.8 W

Isolation voltage 500 V

B EtherCAT specification

Item Specification
Communication protocol EtherCAT Protocol
Supported service CoE (PDO, SDO)
Physical layer 100BASE-TX

Baud rate 100Mbps
Transmission medium Cat 5 or above shielded cable
Transmission distance 100m

Topology Structure Linear topology
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Chapter 2 Overview

B Environment

ltem Specification

ESD (IEC 61131-2, IEC 61000-4-2) : 8KV Air Discharge, 6KV Contact

Discharge

EFT (IEC 61131-2, IEC 61000-4-4) : Power Line: 2KV, Digital I/0: 1KV

Noise Immunity Communication 1/0: 2KV
Damped-Oscillatory Wave: Power Line: 1KV, Digital 1/0: 1KV

RS(IEC 61131-2, IEC 61000-4-3) : 80MHz ~ 1000MHz, 10V/m; 1400MHz
~ 6000MHz, 3V/m

Operation 0°C ~ 55°C (temperature), 50 ~ 95% (humidity), pollution degree 2
Storage -25°C ~ 70°C (temperature), 5 ~ 95% (humidity)

Vibration/shock Standard: IEC 61131-2, IEC 68-2-6 (TEST Fc)/IEC 61131-2 & IEC
resistance 68-2-27 (TEST Ea)

Safety Conforms to IEC 61131-2, UL 61010-1, UL 61010-2-201
Barometric Operating: 1080~795hPa (-1000~2000m)

pressure-altitude | Storage: 1080~660hPa (-1000~3500m)

Weight 849

2.3 Extension Modules Connectable to RTU-ECAT
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B Digital modules connectable to RTU-ECAT

DI/DO module Default I/O mapping data Default I/O mapping data

(Model name) (EtherCAT master — RTU-ECAT) (RTU-ECAT — EtherCAT master)
DVP08SM11N N/A 8 bits
DVP0O8SM10N N/A 8 bits
DVP16SM11N N/A 16 bits
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DI/DO module

(Model name)

Default I/O mapping data
(EtherCAT master — RTU-ECAT)

Default I/O mapping data
(RTU-ECAT — EtherCAT master)

DVPO6SN11R 8 bits N/A
DVPO8SN1MR/T 8 bits N/A
DVPO8SN1MTS 8 bits N/A
DVP16SN1MT 16 bits N/A
DVP16SN11TS 16 bits N/A
DVPO8SP11R/T 8 bits 8 bits
DVPO8SP11TS 8 bits 8 bits
DVP16SP11R/T 8 bits 8 bits
DVP16SP11TS 8 bits 8 bits
DVP32SM11N N/A 32 bits
DVP32SN11TN 32 bits N/A
DVPO8ST11N N/A 8 bits

B Special modules connectable to RTU-ECAT

Special module

Default IO mapping data

Default IO mapping data

(EtherCAT master -RTU-ECAT)

(RTU-ECAT — EtherCAT master)

(Model name)
Start CR Length (words) Start CR Length (words)
DVP02DA-S CR10 2 N/A N/A
DVP04DA-S CR6 4 N/A N/A
DVPO0O4DA-S2 CR6 4 N/A N/A
DVPO4AD-S N/A N/A CR12 4
DVPO4AD-S2 N/A N/A CR12 4
DVPO6AD-S N/A N/A CR12 6
DVP04TC-S N/A N/A CR14 4
DVP0O4PT-S N/A N/A CR18 4
DVPO6PT-S N/A N/A CR18 6
DVPO6XA-S CR10 2 CR12 4
DVPO0O6XA-S2 CR10 2 CR12 4
DVPO1PU-S CR42 4 CR33 4
DVPO2TUL-S CR4 2 CR2 2
DVPO2TUR-S CR4 2 CR2 2
DVPO02TUN-S CR4 2 CR2 2
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Note:

When special modules are connected to RTU-ECAT, the start one of CRs for data upload and download and

the length of data to be uploaded and downloaded can be set up via the EtherCAT network configuration tool.
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3.1 Profile and Dimension

63.4
25.2 60
= F=1
RTU-ECAT

OPOWER
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1. Model Name 6. 24V DC power port
2. State indicators 7. Right-side extension module port
3. Address switch 8. Nameplate
4. RUN/STOP switch 9. DINrail clip
5.  EtherCAT port 10. Extension module fixing clip
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3.3 EtherCAT Port
EtherCAT port is used for the EtherCAT communication.

See the following table for the definitions of pins.

PIN Signal Description
1 Tx+ Positive pole for transmitting data
2 Tx- Negative pole for transmitting data
3 Rx+ Positive pole for receiving data
4 Reserved Reserved it
5 Reserved Reserved
EtherCAT
6 Rx- Negative pole for receiving data
7 Reserved Reserved
8 Reserved Reserved
3.4 RUN/STOP Switch
RUN/STOP switch Description
1. To re-detect the number of extension RUN
modules and digital points.
STOP — RUN 2. To read/write the data in the extension
module.
- I, - - STOP
To stop reading/writing the data in the extension
RUN — STOP module.

3.5 Address Switches
The switches are used for setting up the node address of RTU-ECAT on EtherCAT network.

Switch setting Description wis

0 o 1
SO o

NODE ADDRESS

o 2 .
s
N(,@% x10

0~99 EtherCAT node address

Example:
If you need to set the node address of RTU-ECAT to 26, simply switch the corresponding switch of x10' to
2 and the corresponding switch of x100° to 6.

Notes:

v Please set up the node address when the power is switched off. After the setup is completed, re-power
RTU-ECAT.

When RTU-ECAT is operating, changing the setting of the node address will be invalid.

Use the slotted screwdriver to rotate the switch carefully in case the switch is scratched.
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3.6 Extended IO Interface

The interface is used for connecting Delta DVP-S series DI/DO extension modules and special modules.
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4.1 Installing RTU-ECAT and DVP-S Extension Modules

® Open the fixing clips on the top and bottom of RTU-ECAT, aim the extension module at the guiding holes
and keep them met.

® Press the fixing clips on the top and bottom of RTU-ECAT to fix extension modules and ensure that the

connection is fine.

)

DVP-16SP
DVP-02DA

N
— EtherCAT —

out

I
H
n

—>

4.2 Installing RTU-ECAT and DVP-S Modules on DIN Rail

® Use the 35mm standard DIN rail.

® Open the DIN rail clips of RTU-ECAT and extension modules. Insert RTU-ECAT and extension modules
into the DIN rail.

® Press the DIN rail clips of RTU-ECAT and extension modules to fix them on the DIN rail, as shown below.

—] —]
o T |° =
- 2 % 35 DIN Rail
b mm al
i -
| [ ]
| [
S| B
] [ 4
—
A >
[ [
CO# (qV]
T = Q
[ I | R o
> | >
o | o
—
[Eg— [ag—
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4.3 Connecting to EtherCAT Port
® There is a strict network topology requirement for the EtherCAT network. The network must follow the
rule that the input port of the next servo should be connected to the output port of the previous servo.

® Please use Delta cables as EtherCAT cables. For specifications of Delta cables, refer to Appendix 1.

EtherCAT
Master

[TTTTTTTT
[TTTTTTTT
[TTTTTTTT
[TTTTTTTT

EtherCAT In

TTTTTTTT]
DVP-04AD
TTTTTTTT
TTTTTTTT]

DVP-04DA
[TTTTITTT]

Out

DVP-04DA
DVP-04AD

EtherCAT

4.4 Wiring

4.5 Power Input
The power input of RTU-ECAT is 24V DC. Please notice the following points during use.

/N\ Warning

® Connect the supply power to the two terminals, 24V and OV and the grounding terminal to the earth.
Be cautious that the RTU-ECAT device may be damaged if the positive and negative polarities of
the supply power are connected reversely.

® Please be sure to use certified power supply with SELV output or certified power supply providing
double insulation evaluated by UL60950, or UL61010-1 and UL61010-2-201 standards

® The diameter of the power wire must be between 12 and 28AWG and the rated temperature should
be greater than 70°C. The power terminal block plug wiring torque is 4.5 in-lbs.

® The cables of the AC power 110V, 220V and DC power 24V must be twisted and connected to the
module as short as possible in length.

® Do not combine the AC 110V, 220V, and DC 24V cables with the main circuit and I/O signal cables
together and please keep them away from each other. If the space permits, it's recommended to
separate these lines by more than 100mm.
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RTU-ECAT Safety Circuit Wiring

' |
l |
A —~ | |
b |
@ o )
| @ Q. |®)
| P
I___N ______ ‘_“_—L_'_____! 24V |

71T 17 "1 7117 |

: | N[ L | © | 2av] ov | :

I
| DVP-PS02 ® | 1

®© AC power supply: 100 ~240VAC; 50/60Hz.

@ Power supply circuit protection fuse

® System circuit isolation device: The electromagnetic contactor, relay and other switch can be used as
the isolation device to prevent the system from becoming unstable when the power supply is
discontinuous.

@ Power indicator

® Emergency stop button: The button cuts off the system power supply when an accidental situation
takes place.

® Delta power module DVP-PS02/24VDC

@ RTU-ECAT device

Ground

® Safety circuit
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Chapter 4 Installing and Wiring

4.5.1 Ground

® The diameter of the ground should not be less than the diameters of the cables connected to the
terminals L and N.

® [f using multiple pieces of equipment, use a single-point ground.

Another piece
RTU-ECAT of equipment

M) M)

The single-point ground is better.

® If you cannot use a single-point ground, use a common-point ground.

Another piece
RTU-ECAT of equipment

T

The common-point ground is permitted.

® Do not connect equipment ground wires together as shown below.

Another piece

RTU-ECAT of equipment
) ()
S ¢

=

The equipment can not be grounded in this way.
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This section describes how RTU-ECAT as an EtherCAT slave realizes the data exchange between EtherCAT

master and DVP-S series extension modules.

[ ) EtherCAT master transmits the data to extension modules.

® The input data from extension modules are transmitted back to EtherCAT master.

EtherCAT
Master

RTU-ECAT ’g ’g ’g é E é
o T T T [ T [
— — - - - -
=2 Bl E =2 Bl E
EtherCAT - 1l 8 < 2 &§D§<§
‘EEEERE LTHEEIEE
=N =l - %;aﬁagaﬂ
[ ] I —] e = = — I — I ———
EtherCAT
5.1 Terms
No. Name Unit Explanation
Sets the mode of RTU-ECAT. When the content of the control word
1 Control q Word is 8000Hex, RTU-ECAT is in STOP state. When the content of the
ontrol wor ©f% | control word is 8001Hex, RTU-ECAT is in RUN state.
See section 6.3 for more details on the control word.
Status includes Error register (for error information), LV state (for
voltage status), Error module number (for right-side module number)
2 Status Word . .
and Error list (for extension module errors)
See section 6.3 for more details.
Digital input The number of digital input points is a multiple of 8. The number is
3 9 , P Bit regarded as 8 when it is less than 8 and as 16 when it is greater than
points
8 but less than 16.
Digital outout The number of digital output points is a multiple of 8. The number is
4 g , P Bit regarded as 8 when it is less than 8 and as 16 when it is greater than
points
8 but less than 16.
Special module Number of special modules connected to RTU-ECAT
5 Unit
number Range: 0~8
5 Input Word The total length of input data of special modules on the right of
data length RTU-ECAT
7 Output Word The total length of output data of special modules on the right of
data length RTU-ECAT
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No. Name Unit Explanation

The 10 mapping between RTU-ECAT and the special modules

8 | 10 mapping N/A connected to it.

5.2 Introduction to the Software Interfaces
This section introduces the configuration of RTU-ECAT by taking the TwinCAT3 software as an example.
5.2.1 Main Interface for RTU Configuration

Click on the RTU-ECAT symbol on the left list of the TwinCAT3 window as below. The main RTU configuration
interface appears then.

General EtherCAT DC Process Data Slots  Startup CoE - Online Online

Name: [Box 1 ®TU-ECAT) | e [1 |
Objectid: [0x03020001 |
Type: |RTU-ECAT |
Comment:
|| Disabled Create symbols
Name Online Type Size =Add.. InfOut User.. Linked1to
#l State UINT 2.0 1548.0 Input O
# AdsAddr AMSADDR 8.0 15500 Input O

5.2.2 DC Interface

On the RTU configuration interface, open the DC interface with a click on DC tab.

RTU-ECAT + X

General EtherCAT DC Process Data Slots  Startup CoE - Online  Online

Operation Mode: SM-Synchron -

Advanced Settings...

Operation Mode:

RTU-ECAT supports two operation modes, SM (Synchro Manager) and DC (Distributed Clock). Either of the
two operation modes can be chosen from the pull-down box.

5-3
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Advanced Settings:

When choosing DC as the operation mode, do related settings on the following “Advanced Settings” interface.

Advanced Settings

2R Distributed Clock

Distributed Clock

Cyclic Mode

Operation Mode:

Enable

SYNC O

Cycle Time (ps):
(®) Sync Unit Cycle

() User Defined

Enable SYNC 0

SYNC 1
(O Sync Unit Cycle

(®) SYNC 0 Cycle

[JEnable SYNC 1

DC-Synchron

Sync Unit Cycle (ps): | 4000

Shift Time (psk

User Defined

+ SYNCO Cycle

4000 x0 ~

[JBased on Input Reference

10

Cycle Time (ps): 4000

x1 ~

Shift Time (ps)k:

I

[JUse as potential Reference Clock

X

5.2.3 Right-side Configuration of RTU-ECAT

Click on Slots tab on the configuration interface of RTU-ECAT to go to the interface for configuring right-side

modules.
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General EtherCAT

DC

Pracess Data Slots

Startup CoE - Online Online

Slot
A Terminals
&, Terminals
&, Terminals
& Terminals
£ Terminals
A Terminals
A Terminals
A Terminals
A Terminals
&, Terminals
& Terminals
£ Terminals
A Terminals
A Terminals

e — ) |

[ Download SlotCig

Select the upper “Terminals” row from the left list based on the actually configured modules on the right of

RTU-ECAT. Then select the corresponding module from the right list and click on the

Oa--p)

Module

modules configured to RTU-ECAT.
Adding extension modules must start from the first “Terminals” row and no empty slot is allowed to exist
between modules.

Moduleldent Meodule

® Digital Input Terminals
& DVPOASM11N
& DVPOBSTIIN
X & DVP16SMTIN
& DVP325M11N
@ Digital Output Terminals
@ DVPOGSNTIR
@ DVPOSSNTIR/T
@ DVPOBSN11TS
@ DVPI6SNTIT
& DVP16SNT1TS
& DVP32SN11TN

@ DVPO8SPTIR/T
@ DVPOBSPI1TS
@ DVPI6SPTIR/T
& DVP16SP11TS
@& Analog Input Terminals

& Digital Input and Output Terminals

Create project specific XML File...

Moduleldent

Ox01DD0o00
0x01DD0002
0x01DD0003
0x01DD0004

0x01DD0005
0x01DD0006
0x01DD0O007
0x01DD0008
0x01DD0009
0x01DD0O00A

0x01DD0O00B
0x01DDO000C
0x01DD0O00D
0x01DD0O00E

5.2.4 Data Exchange Configuration Interface of Special Modules

On the main RTU configuration interface, click on “Process Data” tab. The data exchange configuration

Description

DVPOBSMITIN
DVPOBSTTIN

DVP16SM11N
DVP325M11N

DVPOBSNTIR
DVPOBSNTIR/T
DVPOBSNIITS
DVPIGSNTIT
DVPI1GSNTITS
DVP32SNT1TN

DVPOBSPTIR/T
DVPOBSP11TS
DVP16SPTIR/T
DVP165P11TS

interface of special modules appears then. Take the special module DVPO6XA-S2 for example here.

General EtherCAT DC Process Data Slots  Startup CoE - Online  Online
Sync Manager: PDO List:
SM  Size  Type  Flags Index Size Mame Flags M suU
0 128 Mbx... Ox1B00 0.0 Status 3 0
1 128 Mbxlin 0x1B01 0.0 Control 2 i}
2 4 Outp... Ox1A00 8.0 DWPOGXA-52 Input mapping 3 0
3 8 Inputs Ox1600 4.0 DVPOG6XA-52 Output mappi... 2 0
PDO Assignment (01 C12): PDO Content:
[]0x1B01 Index Size Offs Name Type Default (h...
[Z10x1600

symbol to have the
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Explanation of PDO List on the configuration interface of special modules

Item Description
Status The parameters related to RTU-ECAT state and the CRs with the property of Read in
the special modules which have been configured can be added or deleted
Control The control word in RTU-ECAT and the CRs with the property of Write in the special

modules which have been configured can be added or deleted.

DVPO6XA-S2 Input

_ The CRs with the property of Read in DVP06XA-S2 can be added or deleted.
mapping

DVPO6XA-S2

The CRs with the property of Write in DVP06XA-S2 can be added or deleted.
Output mapping

How to configure the input/output mappings of special modules
Here is an example of the input mapping configuration.

Select the row where “DVP06XA-S2 Input mapping” is in the “PDO List” field and then configure input
mapping parameters in the “PDO Content” field.

General EtherCAT DC Process Data Slots  Startup CoE - Online  Online

Sync Manager: PDO List:
SM  Size Type  Flags Index Size MName Flags SM SuU
0 128 Mbx... 0x1B00 0.0 Status 3 0
1 128 Mbxln Ox1BO1 0.0 Contral 2 0
2 4 Outp... Ox1A00 8.0 DVPOGXA-52 Input mapping 3 0
3 8 Inputs Ox1600 4.0 DVPOEXA-52 Qutput mappi... 2 0

PDO Assignment (0x1C12): PO Content (1 A00):

[10x1B01 Index Size Offs Mame Type Defadlt (h...

] 0x1600 . .

" 0x2000.. 2.0 0.0 CR12: present value of CH1 input signal INT
0x2000... 2.0 2.0 CR13: present value of CH2 input signal INT
0x2000.. 2.0 4.0 CR14: present value of CH3 input signal INT
0x2000... 2.0 6.0 CR15: present value of CH4 input signal INT

8.0

Select one of the rows in the red box above and right click on the selected row. Then a pull-down menu

appears as below.
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PDO Content (01 A00):

Index Size Offs Mame Type Default (h...
0x2000... 2.0 0.0 CR12: present value of CH1 input signal INT
c2000... 2.0 4.0 CR14: preshs  Insert... t signal INT
0x2000... 2.0 6.0 CR15: pres| . Delete... t signal INT
8.0 Edit...
Meave Up
Predefined PDO Assignment: (none) Move Down
Explanation of the pull-down menu
ltem Description
Add or insert a CR with the property of Read in the module.
Insert Selecting “Insert” in the place of an existing CR means to insert a CR row here.
Selecting “Insert” in the empty place means to add a CR row in the end.
Delete Delete one CR which has already been added
) Edit current parameter information such as Name, Index, Sub Index, Data Type and
Edit otc.
Move Up Move to the previous row
Move Down Move to the next row
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6.1 Parameters for Right-side Special Modules

The index of the special module on the right of RTU-ECAT ranges from 16#2000 to 16#21A0 and the index
value is determined by the position of the special module on the right of RTU-ECAT. For example, when the
special module is the first one on the right of RTU-ECAT, its index is 16#2000. When the special module is the
second one on the right of RTU-ECAT, its index is 16#2020. Similarly, when the special module is the 14" one
on the right of RTU-ECAT, its index is 16#21A0.

As shown below, DVP04DA-S, DVP04AD-S, DVP16SP11T and DVPO6XA-S are connected on the right of
RTU-ECAT in order and then the index for DVPO4DA-S is 16#2000, for DVP0O4AD-S is 16#2020 and for
DVPO6XA-S is 16#2060.

Slot Madule Moduleldent
& Terminals DVPD4DA-S Ox01DD0013
A Terminals DVPO4AD-S 0x01DCO00F
A Terminals DVP1GSPITR,/T (o071 DDOO0OD
& Terminals DVPDEXA-S Ox01DD0015
& Terminals

- o

Each subindex of a special module corresponds to one CR parameter of the special module. When the
special module is located as the first one on the right of RTU-ECAT, the index 16#2000 and subindex 16#1
correspond to CRO of the special module. When the special module is the second one on the right of
RTU-ECAT, the index 16#2020 and subindex 16#7 correspond to CR6 of the special module.

For example, DVP04DA-S, DVP04AD-S, DVP16SP11T and DVPO6XA-S are connected on the right of
RTU-ECAT in order and the indexes and subindexes for DVPO6XA-S parameters are showned below.

= 2060:0 DVPOBXA-5 CR
2060:01  CRO: module type RO P ---
2060:02  CR1: input mode setting RW P ---
2060:03 CR2: CH1 average times RW P ---
2060:04  CR3: CH2 average times RW P ---
2060:05  CR4: CH3 average times Rw p ===
2060:06  CR3: CH4 average times RW P ---

2060:07  CR6: average value of CH1 inp.. RO P ---
2060:08  CRT: average value of CH2 inp... RO P ---
2060:09  CR&: average value of CH3 inp.. RO P ---
2060:04  CRS: average value of CH4 inp.. RO P ---
2060:08  CR10: CHS output signal value RW P ---
2060:0C  CR11: CH6 output signal value  RWP ---
2060:00  CR12: present value of CH1 in.. ROP ---
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Explanation of paramters for special modules on the right of RTU-ECAT

Index Subindex Description

The index and subindex that CRO parameter corresponds to when
16#1 the special module is located as the 1st one on the right of
RTU-ECAT.

16#2000 The index and subindex that CR1 parameter corresponds to when
16#2 the special module is located as the 15t one on the right of
RTU-ECAT.

The index and subindex that CRO parameter corresponds to when
16#1 the special module is located as the 2™ one on the right of
RTU-ECAT.
16#2020 The index and subindex that CR1 parameter corresponds to when
16#2 the special module is located as the 2™ one on the right of
RTU-ECAT.

The index and subindex that CRO parameter corresponds to when
16#1 the special module is located as the 3™ one on the right of
RTU-ECAT.
16#2040 The index and subindex that CR1 parameter corresponds to when
16#2 the special module is located as the 3™ one on the right of
RTU-ECAT.

The index and subindex that CRO parameter corresponds to when
16#1 the special module is located as the 4t one on the right of
RTU-ECAT.
16#2060 The index and subindex that CR1 parameter corresponds to when
16#2 the special module is located as the 4% one on the right of
RTU-ECAT.

The index and subindex that CRO parameter corresponds to when
16#1 the special module is located as the 5" one on the right of
RTU-ECAT.
16#2080 The index and subindex that CR1 parameter corresponds to when
16#2 the special module is located as the 5% one on the right of
RTU-ECAT.

The index and subindex that CRO parameter corresponds to when
16#1 the special module is located as the 6% one on the right of
RTU-ECAT.
16#20A0 The index and subindex that CR1 parameter corresponds to when
16#2 the special module is located as the 6% one on the right of
RTU-ECAT.

The index and subindex that CRO parameter corresponds to when
16#1 the special module is located as the 7 one on the right of
RTU-ECAT.
16#20C0 The index and subindex that CR1 parameter corresponds to when
16#2 the special module is located as the 7 one on the right of
RTU-ECAT.

The index and subindex that CRO parameter corresponds to when
16#1 the special module is located as the 8" one on the right of
16#20E0 RTU-ECAT.

1642 The index and subindex that CR1 parameter corresponds to when
the special module is located as the 8" one on the right of
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Index

Subindex

Description

RTU-ECAT.

16#2100

16#1

The index and subindex that CRO parameter corresponds to when
the special module is located as the 9% one on the right of
RTU-ECAT.

16#2

The index and subindex that CR1 parameter corresponds to when
the special module is located as the 9 one on the right of
RTU-ECAT.

16#2120

16#1

The index and subindex that CRO parameter corresponds to when
the special module is located as the 10" one on the right of
RTU-ECAT.

16#2

The index and subindex that CR1 parameter corresponds to when
the special module is located as the 10" one on the right of
RTU-ECAT.

16#2140

16#1

The index and subindex that CRO parameter corresponds to when
the special module is located as the 11" one on the right of
RTU-ECAT.

16#2

The index and subindex that CR1 parameter corresponds to when
the special module is located as the 11" one on the right of
RTU-ECAT.

16#2160

16#1

The index and subindex that CRO parameter corresponds to when
the special module is located as the 12" one on the right of
RTU-ECAT.

16#2

The index and subindex that CR1 parameter corresponds to when
the special module is located as the 12" one on the right of
RTU-ECAT.

16#2180

16#1

The index and subindex that CRO parameter corresponds to when
the special module is located as the 13" one on the right of
RTU-ECAT.

16#2

The index and subindex that CR1 parameter corresponds to when
the special module is located as the 13t one on the right of
RTU-ECAT.

16#21A0

16#1

The index and subindex that CRO parameter corresponds to when
the special module is located as the 14t one on the right of
RTU-ECAT.

16#2

The index and subindex that CR1 parameter corresponds to when
the special module is located as the 14t one on the right of
RTU-ECAT.
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6.2 Parameters for Connection Status of Right-Side Modules

The index 16#8200 shows the actual connection state of the modules on the right of RTU-ECAT

=-i8200:0 Detected information RO
8200:01  Digital in RO ---
8200:02  Digital out RO ---
8200:03  Anoclog module number RO ---
8200:04  Anolog module ID1 RO ---
B8200:05  Anclog module ID2 RO ---
8200:06  Anolog module ID3 RO ---
8200:07  Anolog module D4 RO ---
8200:08  Anolog module ID5 RO ---
8200:09  Anolog module ID6 RO ---
B200:04  Anolog module IDY RO ---
8200:0B  Anclog module ID8 RO ---

Explanation of parameters

Index Subindex Description Data type Access type
16#1 The number of digital input points Word RO
16#2 The number of digital output points Word RO
16#3 The number of special modules Word RO
16#4 The model code of the 15t special module Word RO
16#5 The model code of the 2™ special module Word RO
16#8200 16#6 The model code of the 3 special module Word RO
16#7 The model code of the 4t special module Word RO
16#8 The model code of the 5t special module Word RO
16#9 The model code of the 6t special module Word RO
16#A The model code of the 7t special module Word RO
16#B The model code of the 8t special module Word RO
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6.3 Control Word and Status Indication Parameters

6.3.1 Control Word Parameter

Explanation of control word parameter

Index Subindex Description Data type Access type
16#A100 16#1 Control Word WORD RW
Explanation of control word parameter bits
Bit Value Description
0 RTU-ECAT is set to STOP as bit 15 of the control word parameter is 1
and bit 0 is O.
Bit 0
] RTU-ECAT is set to RUN as bit 15 of the control word parameter is 1
and bit 0 is 1.
The output values of right-side special modules and digital output
0 point values of digital modules keep the same as they are before
_ disconnection when RTU-EtherCAT is disconnected from the master.
o The output values of right-side special modules change to zero and
1 digital output points of digital modules change to OFF when
RTU-EtherCAT is disconnected from the master.
Bit 2 0/1 Reserved
Bit 3 0/1 Reserved
Bit 4 0/1 Reserved
Bit 5 0/1 Reserved
Bit 6 0/1 Reserved
Bit 7 0/1 Reserved
Bit 8 0/1 Reserved
Bit 9 01 Reserved
Bit 10 01 Reserved
Bit 11 0/1 Reserved
Bit 12 01 Reserved
Bit 13 01 Reserved
Bit 14 01 Reserved
Bit 15 0 Control word is disabled. When the bit value is 0, RTU-ECAT can not

be controlled to enter RUN or STOP state via bit0O in the control word.
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Bit Value Description

Control word is enabled. When the bit value is 1, RTU-ECAT can be

controlled to enter RUN or STOP state via bitO in the control word.

6.3.2 Status Indication

List of RTU-ECAT status indication parameters

Index Subindex Description Data type Access type

Error register which contains RTU-ECAT

16#1001 16#0 . . WORD RO
error information

16#1 LV state which is voltage status BYTE RO

1642 Error module number which is the number of BYTE RO

16#A000 the module in error on the right side

Error list which shows errors of extension ARRAY [1..8] OF

16#3 modules BYTE

RO

Explanation of RTU-ECAT status indication parameters

B Error register (RTU-ECAT error)

Status value Description How to correct

1. Ensure that the special modules configured in

the software match the modules actually

The special modules on the right of
0x1000 (4096) |RTU-ECAT are inconsistent with the

configuration in the software.

connected.

2. Ensure that the connection between the
right-side special modules and RTU-ECAT is

normal.

1. Ensure that the special module number and
The special modules and digital input and output point numbers of digital
modules on the right of RTU-ECAT modules configured in the software match the
0x1001 (4097)
are inconsistent with the configuration| modules actually connected.

data. 2. Ensure that the connection between the

right-side modules and RTU-ECAT is normal.
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Status value

Description

How to correct

0x1002 (4098)

An error occurs in the special
modules on the right of RTU-ECAT

. Ensure that the power supply to the right-side

special modules is normal.

Check the error information of the special
modules on the right of RTU-ECAT.

Configure the error status CR registers for the
right-side special modules to the input data of IO
data and then get to know the cause based on
the values in the error status CRs.

Refer

status CRs in DVP-PLC

Application Manual: Special Modules for more

to error

details on error codes of special modules.

0x1004 (4100)

The modules configured in the

software are inconsistent with those |2.

actually connected and meanwhile an
error in extension modules on the 3
right of RTU-ECAT occurs.

. Ensure the modules configured in the software

match those actually connected.

Ensure the power supply to the right-side

modules works normally.

. Check the error information of the right-side

modules and then get rid of it according to the

instructions in the module manual.

0x1005 (4101)

The special modules configured on
the right of RTU-ECAT exceeds 8

Ensure that the number of special

modules

configured in the software is no more than 8 units.

units.
B LV state (voltage status)
Bit Value Description How to correct
The voltage for RTU-ECAT is
0 normal. B
Bit 0
] The voltage for RTU-ECAT is Check if the voltage of the power
abnormal. supply to RTU-ECAT is normal.
Bit 1~bit 7 0/1 Reserved Reserved
B Error module number (The number of the right-side module in error)

Bit

Value Description

How to correct

Bit 0

of RTU-ECAT is normal.

The 15t special module on the right
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Bit Value Description How to correct
1 The 1% special module on the right|Refer to “Error list (Extension module
of RTU-ECAT is alarming. error information)” below.
0 The 2" special module on the
right of RTU-ECAT is normal.
Bit 1
] The 2" special module on the Refer to “Error list (Extension module
right of RTU-ECAT is alarming. error information)” below.
0 The 3 special module on the right
of RTU-ECAT is normal.
Bit 2
1 The 3 special module on the right|Refer to “Error list (Extension module
of RTU-ECAT is alarming. error information)” below.
0 The 4t special module on the right
of RTU-ECAT is normal.
Bit 3
] The 4t special module on the right|Refer to “Error list (Extension module
of RTU-ECAT is alarming. error information)” below.
0 The 5t special module on the right
of RTU-ECAT is normal.
Bit 4
] The 5t special module on the right|Refer to “Error list (Extension module
of RTU-ECAT is alarming. error information)” below.
0 The 6" special module on the right
of RTU-ECAT is normal.
Bit 5
] The 6" special module on the right|Refer to “Error list (Extension module
of RTU-ECAT is alarming. error information)” below.
0 The 7t special module on the right
of RTU-ECAT is normal.
Bit 6
] The 7t special module on the right|Refer to “Error list (Extension module
of RTU-ECAT is alarming. error information)” below.
0 The 8" special module on the right
of RTU-ECAT is normal.
Bit 7
The 8" special module on the right|Refer to “Error list (Extension module

of RTU-ECAT is alarming.

error information)” below.
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Error list (Extension module error information)

Bit

Description

Error list[0]

The error code in the 15t special module on the right of RTU-ECAT; the error code value
is the value in the error status CR of the special module. For details, refer to error

status CRs in DVP-PLC Application Manual: Special Modules.

Error list[1]

The error code in the 2™ special module on the right of RTU-ECAT; the error code
value is the value in the error status CR of the special module. For details, refer to error

status CRs in DVP-PLC Application Manual: Special Modules.

Error list[2]

The error code in the 3™ special module on the right of RTU-ECAT; the error code value
is the value in the error status CR of the special module. For details, refer to error

status CRs in DVP-PLC Application Manual: Special Modules.

Error list[3]

The error code in the 4" special module on the right of RTU-ECAT; the error code value
is the value in the error status CR of the special module. For details, refer to error

status CRs in DVP-PLC Application Manual: Special Modules.

Error list[4]

The error code in the 5" special module on the right of RTU-ECAT; the error code value
is the value in the error status CR of the special module. For details, refer to error

status CRs in DVP-PLC Application Manual: Special Modules.

Error list[5]

The error code in the 6" special module on the right of RTU-ECAT; the error code value
is the value in the error status CR of the special module. For details, refer to error

status CRs in DVP-PLC Application Manual: Special Modules.

Error list[6]

The error code in the 7" special module on the right of RTU-ECAT; the error code value
is the value in the error status CR of the special module. For details, refer to error

status CRs in DVP-PLC Application Manual: Special Modules.

Error list[7]

The error code in the 8" special module on the right of RTU-ECAT; the error code value
is the value in the error status CR of the special module. For details, refer to error

status CRs in DVP-PLC Application Manual: Special Modules.
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N

put

This part describgs how to configure RTU-ECAT module parameters through examples. Section 7.1, 7.2 and
7.3 respectively iétroduce the configuration methods when RTU-ECAT works together with different EtherCAT
masters. E
® Control requirement
1. DVP16SP11T is controlled to change its outputs YO~Y7 to ON and its inputs X0~X7 are monitored via
RTU-ECAT.
2. Channel 1 ~ channel 4 of DVP0O4DA-S are controlled to output the voltage of 5V via RTU-ECAT.
3. The analog data conversion values of Channel 1 ~ channel 4 of DVP04AD-S are read via
RTU-ECAT.

® Digital-Analog Relations for DVP04DA-S and DVP04AD-S

10V
- Mode 0
]
=
3 5V
[0
(o))
S
o
2 -
] ]
0 +2000 +4000
_—
Digital input
Digital input- Voltage output relation
for DVP04DA-S in mode 0O
+8000 === === === — - - |
i
5 - Mode 0 :
= 1
> 1
o I
£ +4000 |
° |
o I
I
- |
I
|
|
1 1 1 1 0 1 1 !
-107 -5V 5V 10V
|
B —
| L
: Voltage input
|
| - -4000
|
|
|
| L
|
|
|
l

——————————————————— L 8000

Digital output- Voltage input relation
for DVP04AD-S in mode 0
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® Constructing an EtherCAT network with RTU-ECAT

EtherCAT
Master
s Fo | B1E]E:
ol
s BE1 E] B
v 21 Bl B
EtherCAT 3] o E < E a E
el EHEEEE
MIEEEEEE
R = i —— — I ——— B —— ]
® Devices used in the example:

Device Name Description
AX-832E CPU Delta AX-8 series motion controller CPU
TwinCAT software Beckhoff EtherCAT configuration software
NJ301 OMRON NJ series CPU
RTU-ECAT module Delta EtherCAT remote 10 module
DVPO4DA-S Delta analog output module
DVPO0O4AD-S Delta analog input module
DVP16SP11T Delta digital 10 module with 8 input points and 8 output points

Note:

1. Please ensure that DVP16SP11T, DVP04DA-S, DVP04AD-S and RTU-ECAT modules work normally
and the whole network wiring is proper.

2. Refer to DVP-PLC Application Manual: Special Modules for more about DVP04DA-S and
DVPO04AD-S.

7.1 Using Delta AX8 Series CPU with RTU-ECAT

1. Download CODESYS software from Delta official website and install it. And then start the software.

7-3



RTU-ECAT Operation Manual

W CODESYS = O ot
Fle Edit View Project Build Online Debug Tools Window Help Y
o L X (M AL N o g G )y m XL ez = @
i - L
Devices > 1 X E] start Page x| ~ | |TodlBox = 3 X
&9 CODESYS V3.5 SP15
Basic operations Latest news
‘E“I MNew Project...
ﬁ" Open Project...
Eﬂ Open Project from PLC...
CODESYS
s
Recent projects
{
Close page after projectload CO DES%‘
S Devices |[[) POUs [~ show page on startup N :-_M'S'
[E Messages - Total 0 error(s), 0 warning(s), 0 message[s}l !
Lastbuild: € 0 & 0 Precompile " Project user: (nobody) @ |

2. Anew project is created by selecting the icon in the red box and then typing a project name and storage

location as below.

=] New Project

Categories

Templates

N

Empty project HMI project

Standard
project

Standard
project w...

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

Mame |RW-ECATT§FE REl |
Location |D:‘ISE1:§H - |
coe

Click “OK” button to complete the setting. Afterward, select “AX-8xxEPO Series (Delta Electronics, Inc.)” in the

“Device” field and then click “OK” in the pop-out window.
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Standard Project x

= You are about to create a new standard project. This wizard will create the following
@ objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the |anguage specified below

- A cyclic task which calls PLC_PRG

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

Device | AX-BxxEPD Series (Delta Electronics, Inc.)

PLC_PRG in |Structured Text (ST) i

3. The created new project is shown as below.

W RTU ECATIEET M projoct - CODESYS - o x
file Edit \isw Project  Bulld  Online Debug  Tools  Window Help Y
Bl &Es e e X [y A AS (WSO e ) |2 | Application evice MCLogic] ~ M » @ W (22228 |2 MW =%

= (B8 Task Conficurabs|
B EtherCAT Tey

= g2 MarTask
] el e
EtherCAT Master [A3-3xx]

= 3 Budin

| [ Bultin D00 Buitin 0
'/ Euittin Puse_Ercoder]
‘3’ ScfiMabon General Axs P

1. Massages - Toral 0 emorfad, 0 wamingl=], L mesaaga(s)|

Lastiuic: @00 Frecempie o G Projest user: (nobody} @
Double-click on “Device” in the red box above and then click on “Scan Network” in the red box in the following

window.
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(I pevice x

Communication Settings

Scan Metwork. ..

Gateway -

Device -

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Gateway

w | |CNWJ6ENNBDDQ

IP-#Address:
localhost

Port:
1217

Then the following window appears, where AX-8 series controller will be searched automatically. After the

AX-8 controller shows up, select the controller and click “OK” button.

N

Select Device

Select the network path to the controller:

= e Gateway-1
@ ¥8BPCB1T1918010 [0301.B004]

Device Name: [ Scan Metwork
X8BPCB1T1918010

Wink
Device Address:
0301.B00A

Block driver:
LUDP

Encrypted
Communication:
TLS supported

|Number of
channels:
[&]

Target ID: o

cance

After the operations above are done, the connected CPU will automatically show up in the “Device” interface

as below.
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[1] Device x

Communication Settings
Applications

Backup and Restore
Files

Log

PLC Settings

PLC shell

Users and Groups
Access Rights
Symbol Rights
Parameters

IEC Objects

4. Double-click on “EtherCAT Master” in the red box below to open the “EtherCAT Master” interface.

Devices * 3 X

=5 RIU-ECATSESREY 2
= (@ Device (AXBaEP0 Series)
=2 PLC Logic
=1} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuratior]
52 EtherCAT_Tag
= @ MainTask
8] pLC_PRG
»
= & Builtin
[ Ewiltin_DIO (Builtin_D
m BuiltIn_Pulse_Encoder
A SoftMotion General Axis P

Scan Metwork... | Gateway - | Device =

Click “Browse” button in the “EtherCAT Master” configuration area, then select the ECAT port from the pop-out

m Device

General

Sync Unit Assignment
EtherCAT IO Mapping
EtherCAT IEC Objects
Status

Information

Gateway
[Eateway-1] v|  J [[03016004] (active)
IP-Address: Device Mame:
localhost X88PCB1T1918010
Port: Device Address:
1217 0301.B00A
Target ID:
16F7 0180
Target Type:
4102
TargetVendor:

(7] EtherCAT_Master x

Autoconfig Master/Slaves

EtherCAT NIC Setting

Destination address(MAC) |FF-FF-FF-FFFFFF

Source address (MAC)

Network Name

() Select network by MAC

Distributed Clock

Cycle time 4000
Sync offset 20

00-00-00-00-00-00

Delta Electrenics

TargetVersion:

SRR

EtherCAT.

Broadcast [ | Enable redundancy

I Browse... I

[Ecar

ps

Alk| 4

|:| Sync window monitoring

Sync window 1

“Select Network Adapter” window as below and afterwards click “OK” button.

(@) Select network by name

Options

Select Network Adapter

MAC address

MName

Description

I 001823730264 ECAT

ColleSys EtherExpressz GEit FCI Ethernet Adapter

Q01523730269 GLANZ
OO1GE3TETTTT GLAN1

CoDeSys EtherExpresz GEit FCI Ethernet Adapter #2

ColeSys EtherExpress GEit FCI Ethernet Adapter #3

Abort
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5. Right-click on the “EtherCAT Master” after the above action is done and then choose “Scan For
Devices...” from the context menu.
W ™13 11 Qs -

G pg b Cut
] EtherCAT Master (] Copy

=& Builtin Paste
[ Builtin_D1O (Buj #% Delete
ﬂj BuiltIn_Pulse_Er Refactoring ,

2 softMotion General | __ .
Properties...

Add Object

=3  Add Folder...
Add Device..,
Insert Device...
Dusable Device o
Update Device...

] Edit Object
Edit Object with...

vices ([ POUs Edit IO mapping

essages - Total 0 error(s), 0 Import mappings from CSV...

Export mappings to CSV...

Then the following “Scan Devices” window appears with the scanned slave as follows.

Scan Devices O *

Scanned Devices

Device name  Device type Alias Address
ETU_ECAT RTU-ECAT 1]

SOOW Q1TLEFEnces To
Azzign Address 0 nraiant

Sean Device I Copy to project I Cloze

After the software scan is complete, select the scanned RTU-ECAT and then click on “Copy to project” to add
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the RTU-ECAT to the EtherCAT configuration as shown below.

Devices > 0 X
=5 RTL-ECATHEAS#Y -
= m Device (AX-8xxEPQ Series)
=B pLC Logic

=L} Application
ﬁ] Library Manager
PLC_PRG (FRG)
= @ Task Configuration
& EtherCAT Task
= @ MairTask

(@ Builtin_DIO (Builtin_DIC)
ﬂj BuiltIn_Pulse_Encoder (Builtin_Pulse_Encoder)
% SoftMotion General Axis Pool

6. Right-click on the RTU-ECAT after it is added and select “Add Device” from the context menu to add
extension modules.

oo Lt iy Lsm aaw s awrererean

Cut

therCAT Master (AX-Sx
B Copy
=& Builtn & Paste

[ Builtin_pIO (Buitin_[] #% Delete
m BuiltIn_Pulse_Encode
2 SoftMotion General Axis F

Refactoring 3
Properties...

Add Object
1 Add Folder...

Add Device... . .

L0

Insert Device...

Disable Device

Update Device...
] Edit Object

Edit Object with...

es | [ POUs Edit IO mapping

isages - Total 0 errar(s), 0 warn Import mappings from CSV...

Export mappings to CSV...

The following “Add Device” window appears for users to select extension modules.
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= ﬂj Fieldbuses
= gk EtherCAT
= ﬁl‘-“lndule
[ oveowru-s

[ ovrozoa-s
[ oveozruLs
(i oveozTuN-5
[ oveozTUR-S
[ pveosan-s
[ oveosap-s2
[ ovroapa-s

Delta Electronics, Inc.
Delta Electronics, Inc.
Delta Electronics, Inc.
Delta Electronics, Inc,
Delta Electronics, Inc.
Delta Electronics, Inc.
Delta Electronics, Inc.

Delta Electronics, Inc.

[ Y o Y o [ o Y s Y o Y o N o

EtherCAT Module imported from 5l
EtherCAT Module imparted from S|
EtherCAT Madule imparted from 5l
EtherCAT Module imported from Sl
EtherCAT Module imparted from S|
EtherCAT Module imported from 5l

EtherCAT Modu
EtherCAT Madu

ﬂj Add Device X
Name |D'I.-'P165P11F‘._T
Action
(@) Append device () Insert device Flug device () Update device
|51Iing for a fulltext search | Vendor | <all vendors> w
MNarme Vendor Version  Description a

EtherCAT Modfjle i

Group by category [ ] Display all versions (for experts only) [ ] Display outdated versions

Mame: DVP 165P 11RT

Vendor: Delta Electronics, Inc.
Categories: Module

Version: 0

Order Number: DVP165F 11R/T

@

"~

-
=

RTU_ECAT

N

Append selected device as last child of

£ (You can select another target node inthe navigator while this window is open.)

Add Device Close

Find out and select DVP16SP11R/T in the red box above and then click “Add Device” button to add
DVP16SP11T/R to RTU-ECAT. In the same way, add DVP04DA-S and DVP0O4AD-S respectively to the

RTU-ECAT configuration.
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Devices = O X
=3 RTU-ECATSER 8 =
= ﬁ Device (AX-3xxEPD Series)
=& PLC Logic

=1} Application
ﬁ] Library Manager
PLC_PRG (FRG)
= @ Task Configuration
£ EtherCAT_Task
=gk MainTask
H] pLC_PRG
=[] EtherCAT Master (AX-8xxEPQ Series EtherCAT Master)
=[] rTU_ECAT (RTU-ECAT)
[ pve1sSP1IR_T (DVP16SP11R/T)

[ pvro4pa_s (DvPo4DAS)
[ pvro4aD_s (DvPO4AD-S)
= & BuiltIn
[ Builtin_p10O (Builtin_DIC)
ﬂj BuiltIn_Pulse_Fncoder (Builtln_Pulse_Encoder)
"% SoftMotion General Axis Pool

7. After the above configuration setting is complete, right-click on the RTU-ECAT and select “Edit IO
Mapping” from the context menu to review the 10 mapping information of RTU-ECAT.

[T Device [l EtherCAT Master [f RTU_ECAT Edit I0 mapping X
Find Filter Show all ~ Add FB for IO Channel...
Variable Channel Address  Type Description
= [ rRTU_ECAT
=[] ovrissP1IR_T
+ i Digital output CH1 %eB0 USINT Digital output CH1
+- Digital input CH1 %elBO USINT Digital input CH1
= [ ovro4pa_s
+- CR&: value of CH1 output signal B 1 INT CR&: value of CH1 output signal
+ " CR.7: value of CH2Z output signal BoW 2 INT CR7: value of CH2 output signal
+-Fig CRE: value of CH3 output signal SO 3 INT CR&: value of CH3 output signal
+- " CR3: value of CH4 output signal BRW 4 INT CR9: value of CH4 output signal
= I ooaDSs
+ R12: present value of CH1 input signal BEIW 1 INT CR12: present value of CH1 input signal
+. 4 R13: present value of CH2 input signal B2 INT CR13: present value of CH2 input signal
o4 R14: present value of CH3 input signal %IV 3 INT CR.14: present value of CH3 input signal
+ 4 R15: present value of CH4 input signal BEIW 4 INT CR15: present value of CH4 input signal

Variables can be combined in the red boxes above. When module channels are not combined to variables,

the | and Q devices in the “Addresss” column are valid. The values of module channels can be read through
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the | and Q devices in the program.

When module channels are combined to variables , the | and Q devices in the “Addresss” column are invalid.
The values of module channels can be read through variables in the program.

E.g. when module channels are not combined with variables, write 255 in %QBO0 device in the program to
change the YO~Y7 output of DVP16SP11T into ON. If channel 1~ channel 4 of DVP04DA-S output 5V voltage,
write 2000 to %QW 1~QW4 in the program and then read the value converted from the analog data of channel
1~ channel 4 of DVP04AD-S in %IW1~%IW4.

If you need to modify the mode of channel 1~ channel 4 of DVP0O4DA-S, click “Startup Parameters” in the

configuration interface of RTU-ECAT to open the “Startup” configuration interface and then click a4 Add

button as follows.

General - Edit Delete Maove Up Maove Down

Line Index:Subindex MName Value Bit Ler

Process Data

3 =

=
1

=1
=l
11

[

Startup Parameters I

]
1
T
fal
=1
1
m
|

]
5y
o

[a]

o
]

m

EtherCAT IEC Objects

Status

Information

Click o Add button and then click | ¥ icon beside DVP04DA-S in the pop-out window to unfold all
configurable CRs of DVP04DA-S. Then select the option “CR1: output mode setting” and enter 585 (16#249)

in the “Value” field.
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Select ltem from Object Directory
Index:Subindex Mame Flags Type  Default &
+ - 16#10F1: 16500 Errar Settings
+- 16#1C32: 16500 SM output parameter
+ 16#1C33: 16400 SM input parameter
(16502 CR1: output mode set... RW IMNT 1620000 I
116#03 CR2: reserved RW INT 16#0000
116504 CR3: reserved RW INT 1620000
116705 CR4: reserved RW INT 16+0000
116#06 CR.5: reserved RW INT 16#0000
116#07 CR6: value of CH1ou... RW INT 16#0000
116208 CR7: value of CH2 ou... RW INT 160000
116#09 CR&: value of CH3 ou... RW INT 16#0000
116 #0A CR9: value of CH4 ou... RW INT 16#0000
116%0B CR10: reserved RW INT 16+0000 o
Name CR.1: output mode setting
Index: 16% 2020 = Bit length |16 =
SubIndex: 16 |2 = l’alue 535 B cancel
[] Byte array

Click “OK” button to finish the setting. The “Startup Parameters” interface is disaplayed as follows after the

setting is over.

General ok Add [ Edit Delete Move Up Move Down

Line Index:Subindex Value Bit Length  Abort on Error Jump to Line on Err.. Next Line  Comment

Expert Process Data

Process Data 2

i
@ o o

Startup Parameters

—
N4 1622020: 16202

EtherCAT IEC Objects

Status

Information

Click % login button and download the EtherCAT configuration data to the AX8 series CPU. Then the
mode of channel 1~ channel 4 of DVP04DA-S is automatically switched to mode 1.

Refer to DVP-PLC Application Manual: Special Modules for details on CR1 in DVP04DA-S.
7.2 Using TwinCAT3 with RTU-ECAT

7.2.1 Configuring the Network via TwinCAT3
B Configuring RTU-ECAT

1. Start the TwinCAT3 software and create a TwinCAT project as below.
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»J

FILE EDIT PROJEC ILUILD JEBUG C VINEAI PLC  TEAM i OPE  ANALYIZE

WINDO

Team E

Cutput Fnd Res

Creating project ‘RTU-ECATRINIERE ... project creation successful.

2. Click on the “I/O” item on the left list of the software interface, select “Devices” and then click on “Scan”
of “TWINCAT” menu.
DG RTU-ECATSBHES: - Microsot Visuol Studio =

FALE EDIT VIEW PROJECT BUILD DEBUG | TWIR = PLC  TEAM } TEST  ARCHITECTURE
WINDOW  HELP =¥

3 - e

Solution Explorer

Filter Dasignar

About TwinCAT

Error List
Output Find Resul

Ready

With a click on “Scan” the following dialog appears, where you click on the “OK” button.
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Microsoft Visual Studio

HINT: Not all types of devices can be found automatically

| ok | | Cancel

3. During the scan, the adapters information is listed as below. Select the right adapter and click on the

“OK” button.

3 new 1/Q devices found *
[Device T [EtherCAT Autaration Fratocal]  TET20F & (DIACam Ethermet Adapter]] I ok |
[ ]Device 2 [EtherCAT Automation Pratacal] [ 70k 3 [Realtek USE FE Family Contra
Device 4 [EtherCAT] [ AR [TwinCAT -lntel PCI Ethernet Adapter [Gigabit] e

Select All
Lnzelect Al

4. Click on the “Y” button in the following dialog to scan the slave modules on the network.

Microsoft Visual Studio

o Scan for boxes

5. After the scan is over, the following dialog appears. Click on the “Y” button then.
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Microsoft Visual Studio

0 Activate Free Run

6. Then the names of all node devices which have been scanned appear on the software interface
as follows.
AR (1 project)

b

2y WMIOTION
Bl ric
B sareTY
E C++

4 /O
|

*% Devices
4 -~ Device 4 (EtherCAT)
.i' Image
m+ Image-Info
SyncUnits
b W Inputs
B Outputs
[ B Infaliata
b Box 1 (RTU-ECAT)

Sm Mappings

7. With a double-click on the RTU-ECAT symbol, the interface for configuring RTU-ECAT appears.

7-16



Chapter 7 Application Examples

General EtherCAT DC Process Data Slots  Startup CoE - Online  Online

Mame: Box 1 (RTU-ECAT) Id: |1
Object Id: 0x03020001
Type: RTU-ECAT
Comment:
[ Disabled Create symbaols

8. Click on "Slots” tab and then set the right-side module configuration of RTU-ECAT as below.

General EtherCAT DC Process Data Slots  Startup CoE - Online  Online

Slot Module Module Moduleldent Description
A Terminals
&\ Terminals
£ Terminals
A Terminals X
# Terminals
M Terminals
& Terminals
A Terminals
& Terminals
&£\ Terminals
£ Terminals
A Terminals
& Terminals
A Terminals

[ — ) B { C— ¥

[N Download SlotCfg Ca-=p) | ‘Create prc.tjed specific XML File...

9. Click on the top “Terminals” row of the left list. Then the DVP-S series right-side extension modules

which can be added appear on the right list.
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General EtherCAT DC Process Data Slots  Startup  CoE - Online  Online

Slot Module Module
Terminals @ Digital Input Terminals
A Terminals b & DVPOBSMITN
& Terminals & DVPOASTIIN
A Terminals £ & DVP16SM11IN
& Terminals & DVP32EMITN
& Terminals @ Digital Output Terminals
& Terminals & DVPOGENTIR
A Terminals & DVPOBSNT1R/T
£ Terminals @ DVPOBSN11TS
& Terminals & DVPIRENTIT
& Terminals & DVP1RENTITS
& Terminals & DVP325N1T1TN
s Terminals # Digital Input and Output Terminals
£ Terminals @ DVPOSSP1IR/T
@ DVPOBSP11TS
& DVP16SP11R/T
@ DVP18SP11TS
# Analog Input Terminals

[ E—— )|

[ Dewnload SlatCfg CIa-=p) Create project specific XML File...

Moduleldent

Ox01DD0001
Ox01DD0002
Ox01DD0003
Ox01DD0004

Ox01DD0005
0x01DD0006
Dx01DD0007
Ox01DD0008
Ox01DD0009
Ox01DD000A

Ox01DD000B
Ox01DD000C
Ox01DD000D
Ox01DD0O00E

10. Select DVP16SP11R/T from the right list and click on . to add DVP16SP11R/T to the

configuration list of RTU-ECAT.

General EtherCAT DC Process Data Slots  Startup Cof - Online  Online

DVP1
DVP1

Slot Madule Module
£ Terminals DVP16SP11R/T @ Digital Input Terminals
A Terminals ) @ DVPOSSM11N
1 Terminals & DVPOASTIIN
A\ Terminals £ @ DVP16SMT1N
M Terminals & DVP32SMIIN
1 Terminals @ Digital Output Terminals
M Terminals & DVPDESNTIR
A Terminals & DVPDASNTIR/T
— 4 Terminals & DVPOASNIITS
A Terminals & DVP1GSNTIT
1 Terminals & DVP165SNI1TS
A Terminals & DVP32SNIITN
A Terminals @ Digital Input and Qutput Terminals
A Terminals & DVPOBSPTIR/T
@ DVPOBSPI1TS
& DVP16SPTIR/T
& DVP16SPT1TS
@ Analog Input Terminals

| E——— ¥ |

11. Following the steps above, add DVP04DA and DVP04AD under DVP16SP as below.

Moduleldent

001000001
01000002
0x01DD0003
0x01DD0004

0x01DD0005
0x01DD0006
001000007
0x010D0008
Dx01DD0009
0x01DDO00A

0x01DD000B
Ox01DD000C
0x01DD000D
001D D000E
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General EtherCAT DC Process Data Slots  Startup CoE - Online  Online

Slot Module Module Maduleldent Desc
A Terminals DVP16SP11R/T & DVP16SP1IR/T 0x01DD000D  DVP1
M Terminals DVPO4DA-S ) & DVP165SP11TS Ox01DDOODE  DWP1
& Terminals DVPO4AD-S @ Analog Input Terminals
4 Terminals X & DVPOMAD-S 01D D000F DV
M Terminals & DVPO4AD-52 Ox01DD0010 DV
A Terminals & DVPOGAD-S 0x01DD0011  DVPD
& Terminals @ Analog Qutput Terminals
M Terminals & DVPO2DA-S Ox01DD0012  DVPO
A Terminals & DVPO4DA-S 0x01DD0013 DV
A Terminals & DVP04DA-S2 0x01DD0014 DV
M Terminals @ Analog Input and Output Terminals
A Terminals & DVPOGXA-S 0x01DD0015  DVPD
A Terminals & DVPOGXA-S2 0x01DD0016  DVPD
& Terminals @ Temperatrue Terminals

& DVPO4PT-5 O01DD0018 DV
& DVPOGPT-5 e DD0019  DVPOH
& DVPO4TC-5 Ox01DDOOTA DV
# DVPO2TUN-5 Ox01DDOOTE  DVPO.

[ —— ) |

12. After the configuration is completed, click the “Process Data” tab to enter the data exchange

configuration interface.
General EtherCAT DC Process Data Slots  Startup CoE - Online  Online

Sync Manager: PDO List:
SM  Size Type  Flags Index Size Name Flags SM sU
] 128 Mbx... Ox1B00 0.0 Status 3 ]
1 128 Mbxin 0x1B01 0.0 Control 2 0
2 9 Outp.. 0x1A00 1.0 DVP16SP11R/T Input mapp... 3 0
3 ] Inputs 0x1600 1.0 DVP165P11R/T Output ma... 2 0
DVPO4DA-S Output mapping
Ox1A20 8.0 DVPOLAD-S Input mapping 3 ]
PDO Assignment (0x1C12): PO Content (O1610):
[]0x1B01 Index Size Offs MName Type Default (h...
[Z]0x1600 . ,
[10x1610 0x2020... 2.0 0.0 CRE: value of CH1 output si.. INT

0x2020... 2.0 2.0 CR7: value of CHZ output si.. INT

0x2020... 2.0 4.0 CR8: value of CH3 output si.. [INT

0x2020... 2.0 6.0 CRO: value of CH4 output si.. [INT
8.0

Add or delete a special module CR which need be read or written to in the “PDO Content” box as below.
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N

PDO Content (0x1610):

Index Size Offs Mame Type Default (h...
0x2020... 2.0 0.0 CR6: value of CH1 output si..  INT

CR7: value of CHE*
Ox2020.. 2.0 4.0 CR&: value of CHA3

Insert...

w | Delete...
0x2020... 2.0 6.0 CR9: value of CH4 -
8.0 Edit...
Maove Up

Move Diown

s 1~ I mrse & . " F ]

Explanation of the pull-down menu:

ltem Description
Insert Add or insert a special module CR.
Delete Delete a special module CR which has been added.
Edit Edit the selected parameter
Move Up Move to the previous row
Move Down Move to the next row

13. After the above setting is over, click on the “Activate Configuration” option on “TwinCAT” menu to make

the current configuration effective.

FILE EDIT  VIEW y BUILD  DEEUG CAT T SAF ILC 5 TEST ARCHITECTURE 'E- ANALYZE  WINDOW  HELP

b Atac

Itup  CoE - Onlina Cnline

Toggle Free Run

Ene Dita Nams Flags S suU
Status 3 ]
Contral 2 ]
DVPIE5PTIRST Input mapp... 3 D
DVPTASPTIR/T Dutput ma... 2 ]
DWVPO4DA-S Output mapping 2 ]
DVPO4AD-S Input mapping 3 D
Mame Type Default (h...
CRG: value of CH1 cutput si. INT
CR7: value of CHZ output si.. INT
T — CR&: value of CH2 cutput si.. INT
0x2020.. 2.0 5.0 CRD: value of CH4 cutput si., INT

With a click on “Activate Configuration”, the following reminder dialog appears, where you click “OK”

button.
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Microsoft Visual Studio

Activate Configuration

(Old Configurations will be overwritten!)

Cancel

14. If the mode of channel 1~ channel 4 of DVP0O4DA-S need be modified, e.g. the mode of channel 1~

channel 4 is to be changed to mode 1, click “Startup” tab in the configuration interface of RTU-ECAT

and then press “New...” button as shown in the red box below.

General EtherCAT DC

Process Diata Slots CoE - Online  Online

Transiti.. Protocol Index Data Comment

C =P5= CoE Ox1C12:00  Ox00 (0) clear sm pdos (Ox1C1...
C =P5= CoE Ox1C13:00  Ox00 (0) clear sm pdos (0x1C1...
C =P5= CoE Ox1B00:00  Ox00 (0) clear pdo 0x1B00 ent...
Cl <PS> CoE 0x1B01:00  0x00 (0) clear pdo 0x1B01 ent...
Cl <PS> CoE Ox1A00:00 0x00 (0) clear pdo 0x1A00 ent...
C <PS> CoE 0x1A00:01  0x60000108 (1610613.. download pdo Ox1AQ...
C <P5> CoE Ox1AD0:00 Ox01 (1) download pdo Ox1AOQ...
C =P5= CoE Ox1600:00  Ox00 (0) clear pdo 0x1600 ent...
C =P5= CoE 0x1600:01 0x70000108 (1879048.. download pdo Ox160...
C =P5= CoE Ox1600:00  Ox01 (1) download pdao 0x160...
Cl <PS> CoE 0x1610:00  0x00 (0) clear pdo 0x1610 ent...
Cl <PS> CoE 0x1610:01  0x20200710 (5389698.. download pdo 0x161...
C <PS> CoE 0x1610:02  0x20200810 (5389701... download pdo 0x161...
C =PS= CoE 0x1610:03  0x20200910 (5389703.. download pdo Ox161...
C <P5= CoE O0x1610:04 0x20200A10 (5389706... download pdo Ox161...
C =P5= CoE Ox1610:00  Ox04 (4) download pdo Ox161...
C =P5= CoE Ox1A20:00  Ox00 (0) clear pdo Ox1A20 ent...
C =P5= CoE Ox1A20:01  0x20400D10 (541068... download pdo Ox1A2...

Maove Up Move Down Delete... Edit...

After pressing above “New..” button, click

window.

" to unfold configurable CRs of DVP04DA-S in the following
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Edit CANopen Startup Entry x
Tranzition
=P Index [hex]: 2020

Cancel
P>5  [s=FP Subdndex [dec)
0ls-0 o5 Walidate [ ] Complete Access

D ata [hesbir: 0000 | | HexEdt..

Comment: |EF|'I: output mode setting | Edit Entry...
Index Marne Flags Walue 2
+-10F1:0 Error Settings P
+- 10320 Sk output parameter RO > a2«
+- 10330 Sh input parameter RO > 32«

E 2020:0 [PO4D4-5 CR
2020:01  CRO: module tppe: RO P
: 2 etting Rl P

2020:03  CRZ reserved R

2020:04  CR3: rezerved R

2020:05 CR4: rezerved R

2020:06  CRS: rezerved R

2020:07  CRE: value of CH1 output signal Rw P

2020:08  CRY: value of CHZ output zignal Rw' P

2020:09  CR&: value of CH3 output signal Rw P W

£ >

Double-click “CR1: output mode setting” in the red box above. Then set the value for CR1 in the following new

window.

Set Value Dialog >

Dec: 585
Hem: 0=0243 Cancel

Flaat: | |

B oal: 1] 1 Hex Edit...

Binary: 4302 RE

Bit Size: 1 (e @1 (32 Ord (7

Click “OK” to close current window. After the setting is over, the CR1 parameter of DVP04DA-S which has
been added can be seen in the “Startup” tab page.
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Click “TwinCAT” menu > “Activate Configuration” option to make current configuration effective.

General EtherCAT DC Process Data Slots  Startup CoE - Online Online

Transiti... Protocol Index Data Comment

C =P5= Cof Ox1A20:00 000 (0) clear pdo Ox1A20 ent...
C «PS= CoE O0x1A20:01 020400010 (541068.. download pdo Dx1A2...
C =PS5= CoE Ox1A20:02 0x20400E10 (5410688.. download pdo Ox1AZ..
C «=PS= CoE 0x1A20:03  0x20400F10 (5410690.. download pdo Ox1A2..
C =P5= CoE Ox1A20:04 020401010 (53410693... download pdo Ox1A2..
C =P5= Cof Ox1A20:00 004 (4) download pdo Ox1A2...
C «PS= CoE 0x1C12:01  Ox1BO1 (6913) download pdeo 0x1C1...
C =PS5= CoE Ox1C12:02 01600 (5632) download pde 0x1C1...
C «PS= CoE Ox1C12:03  Ox1610 (5648) download pdo 0x1C1...
C =P5= CoE 0x1C12:00  0x03 (3) download pde 0x1C1...
C =P5= Cof Ox1C13:01  Ox1BOO (6912) download pdo 0x1C1...
C «PS= CoE 0x1C13:02 Ox1A00 (6656) download pdo 0x1C1...
C =PS5= CoE Ox1C13:03  Ox1A20 (6688) download pdeo 0x1C1...
C «PS= CoE 0x1C13:00 Ox03 (3) download pdo 0x1C1...
CPs CoE 0x8000:01  0x71(113) meodule code

iz ps CoE 0xB8020:01 003 (3) module code

& Ps CoE 0xB040:01  0x00 (0) module code

IC P5 CoE 0x2020:02 585 CR1: output mode set.. J|
Move Up Move Down Delete...

Refer to DVP-PLC Application Manual: Special Modules for details on CR1 in DVP04DA-S.
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7.2.2 Controlling RTU-ECAT’s Right-side Modules via PLC

B After the configuration of the entire network is finished by following the steps above, create the PLC
program to control the modules on the right of RTU-ECAT.
1. Select “PLC” on the left list of the TwinCAT software, right click on “PLC” and select “Add New ltem” to add

@ TwinCAT &
v3.1 (Build

il |

a PLC project.

fal Solution 'RTU-ECATMZEE' (1 project)
4 B rRTU-ECATTRER

b . C

Add New ltem... k Ins

Add Existing Item... Shift+Alt+A

Add Project from Source Control...

| ﬂ Hide PLC Configuration
oy il

B Inputs

2. Select “Standard PLC Project” from the new PLC project list, enter a name for the project and then click on

the “Add” button.

Add New Item - RTU-ECATRRER

4 Installed Sort by: Default

i Standard PLC Project Plc Templates

m Empty PLC Project Plc Templates

MName: Untitled1
Location: ABENRTU-ECATVSEER TwinCATEARRTU- ECATRINZARRTU-ECATRNER -
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3. Create a global variable table in the PLC project and global variables as follows.

Solution Explorer * 0 x |GVL* B X RTU-ECAT=HER
= 2| VAR GLOBAL
Search Solution Explorer (Ct 3 SF_IN AT:IED : BYTE;

4 SF_OUT AT%QBO : BYTE:

g DR OUT1 AT$CWLO0 : INT;

7 DA OUT2 AT:QW1Z : INT;
=l MOTION 3 DA _OUT3 AT:QWl4 : INT;
4 @ ric : DA_OUT4 AT$CW1E : INT;
Hl Untitled1 10
P F_;i Untitled1 Project 11 AD TNW1 AT%IWl0 : INT;
s | mmamme
P[5 References - — " ' !
- 14 AD IN4 AT:IWl6 : INT: ]
i DUTs R

ar GVls
& GVL
l POUs
- ViIsUs
b gz PlcTask (PlcTask)
O} Untitled1 Instance

4. Click on “Build Solution” of “BUILD” menu to compile current project after global variables are created.
5. After the compiling is over, unfold the mapping list of RTU-ECAT'’s right-side module with a click on it as

below.
4 & Pox 1 (RTU-ECAT)
B Status
Control
4 & Module 1 (DVP165P11R/T)
4 W DVP165PT1R/T Input mapping
d Digital input CH1

b DVP165P11R/T Output mapping

B WcState
B InfoData

6. With a click on “Digital input CH1” above, the following window shows up, where you click on the “Linked

to” button.
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N

Variable Flags Online

Mame: Digital input CH1

Type: USINT

Group: DVP16SP11R/T Input mappi| gjze: 1.0
Address: 39 (0x27) User ID: 0
Linked to...

Comment:

ADS Infao: Port: 11, 1Grp: 0x3040030, 10ffs: 0x80000027, Len: 1

With a click on “Linked to”, the following interface pops out, where you select desirable varaibles and then
click on the “OK” button.

B Attach Variable Digital input CH1 (Input) x

| 5 Show Y ariables

(®) Unuzed
() Uszed and unuzed

[] Exclude dizabled
Exclude ather Devices
Exclude zame Image
[®] Show Tooltips

[] 50 by Address

[ 5how Yariable Groups

GVLSP IM > |B 1280000, BYTE [1.0]

Show Variable Topes
[]Matching Type
b atching Size
(] &l Types
Array Mode
Offzets
[] Contiruous
[] 5how Dialag
Wariable Mame / Comment

£ Hand ower

(¢ [ Take aver

Cancel IK_'
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Following the instructions of step 5 and step 6, make the connection between other global variables and
the channels of DVP16SP11T, DVP0O4DA and DVP04AD.

The relations between global variables and RTU-ECAT ‘s right-side modules:

Input:

SP_IN €« €« Read the state of input points of DVP16SP11T
AD_IN1 €« €« Read current value of channel1 of DVP04AD
AD_IN2 €« RTU-ECAT €« Read current value of channel2 of DVP04AD
AD_IN3 €« €« Read current value of channel3 of DVP04AD
AD_IN4 €« €« Read current value of channel4 of DVP04AD

Output:

Control the output of output points of
SP_OUT > >

DVP16SP11T
DA_OUTA1 > > Control the output of channel1 of DVP04DA

RTU-ECAT

DA _OUT2 > > Control the output of channel2 of DVP04DA
DA_OUT3 > > Control the output of channel3 of DVP04DA
DA _OUT4 > > Control the output of channel4 of DVP04DA

7. After the variables and channels are connected, the values of channels of RTU-ECAT's right-side modules
can be read through the variables in the program. Setting the value of SP_OUT to 255, YO~Y7 outputs of
DVP16SP11T all change into ON. Setting the values of DA_OUT1~DA_OUT4 to 2000, channel 1~
channel 4 of DVP04DA-S can be controlled to output 5V voltage.

7.3 Using OMRON NJ301 with RTU-ECAT

1. Start the OMRON Sysmac Studio software and create a new project as below.
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| RTU-ECAT Example - new_Controller_0 - Sysmac Studio - O *
File Edit View Insert Project Controller Simulation Tools Help
4 BT

Multiview Explorer

T |
new Controller 0 |

¥ il POUs
¥ = Programs

Description Program Location

B rilter

2.  Double-click “EtherCAT” under “Configurations and Setup” in the red box below to open the EtherCAT
configuration interface.

| RTU-ECAT Example - new_Controller_0 - Sysmac Studio = O X |

(File Edit View Insert Project Controller Simulation Tools Help
1
| |

Toolbox
|INetwork configuration L

|
|:| Terminal Coupler

Model g [ Servo Drves

Product I'IBI'SE [ Frequency Inverter
Number of Slaves = ital 10

PDO Communication... —
Seketys :
Totol Cable Length [N e

M Show all versions

Fail-soft Operation Se...

Wait Time for Slave 5t...

S PDO communications... -

B, Task Settings Revision Check Method I:I NX-ECC202 Rewv:1.2
# Data Trace Settings Senal Number Check... :

v :
¥ @l POUs ~ Device name u RB8D- 1SN01H E{IT Rew:1.

¥ = Programs Set a name for the master. -
u RE8I 1SNU1L ECT RE\F‘I 1

I:I NX ECLZB Rev"[4

ﬂ R8 1SND7H ECTR =

Taat

L%
L = Function Blocks
» 7 Data 3
» B3 Tasks cripti : Location

-0 x ﬂ RE8I 1SN LECTRE\H 1

N REBD-15NO4H-ECT Rew:1.

Model name : NX-EC
Product name : NX-
Revision : 1.2

Vendor: OMRON C
B Filter E 3 Comment : EtherC.A'I

o .

3. Right-click on “Master” and then select “Display ESI Library” from the context menu.
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| RTU-ECAT Example - new_Controller_0 - Sysmac Studio - O X

Toolbox

[All vendors

[ Terminal Coupler
[ Servo Drves

[ Frequency Inverter
™ Digital 10

Input Keyword

M Show all versions

[+ Data Trac

— e | NX-ECC203 Rev:14.
¥ anmg Import Slave Settings and Insert New Slave I:I

u REBD-15NOTH-ECT Rewv:1.
u RSBD 1SNOTL-ECT RE\F‘I " |

ﬂ R D= 1SF\IDdH ECT Rew:1”
Clear All Settings b
| 3 | 1 ﬂ RBBD-1SNO2L-ECT Rewv:1.1
X ioimsiciied & b Ty Products i - W RE8D-15M0O4H-ECT Rew:1.”
! L= rlpt{on Model name : NX-EC

1 e _ isnaenditan
I Revision : 1.2

Export Conﬁgurahon Information Vendor: OMRON C

H Filter 7 .l 1 Output to ENS File | rDrumen‘t EtherCA'I

e .
Export All Ccuplers /0 Allocations

Click “this folder” in the red box in the ESI L|brary wmdow to open the folder where ESI file is to be stored.
Copy the ESI file of RTU-ECAT to this folder to complete the installation of RTU-ECAT device file.

G3AX-MX2-ECT

Omron E3X-ECT
Omron BJIN-HFUC-ECT

Omron FQ-MS 3
Omron FZM1-XXX-ECT
Omron GRT1-ECT_Ver2_0
Omron GX-Analog 10
Omron GX-Digital 10
Omron GX-Digital 10-T
Omron GX-Encoder
Omron GX-10-Link

Omron GX-JC

Omron GX-JC06-H

Omron NX_Coupler
Omron RBED-1SNOTH-ECT
Omron REED-1SNO1L-ECT
Omron RBED-15MN02H-ECT
Omron R88D-1SM02L-ECT
Omron R88D-15NO4H-ECT
Omron RB8D-1SMO4L-ECT
Omron RBED-15NO6F-ECT
Omron RBED-1SMOSH-ECT
Omron R88D-1SMN10F-ECT
Omron R88D-15N10H-ECT

e DOOM ACKIACE CFT

UL+ OO O

To add or delete an ESl file. exit from this software, and then
add/delete the file toffroin . "he chane ill be

applied after restarting this sortware.

Close
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4. Select “Delta Electronics, Inc.” from the Toolbox pulldown list and then choose “EtherCAT PLC” as well
as double-click on RTU-ECAT to add RTU-ECAT to the EtherCAT network.

| RTU-ECAT Example - new_Controller 0 - Sysmac Studio - O *

File Edit View Insert Proj

|[x ®as >

Multiview Explorer i ; Falsllatal's - 1
Delta Electranics, Inc. il
Item name Value
- Nt All arouos
Jevice name ] (- EtherC AT PLC |
Model name Master ; _
Model : RTU-ECATIE( Product name Master
Number of Slaves
PDO Communication... 1000

/i 3 .

/O Map Reference Clodk Input Keyword
i m
i |

‘Expansion Racks

= Controller Se C .
» = Controller Setup ';o_tlal :E%e Le:tgth . Bhiow sl uarsone
ail-soft Operation Se...
Wait Time for Slave 5t...
PO communications...
Revision Check Method
Serial Number Check...

trol Setup
& Cam Data Settings

Diatz Tras

v Device name

Set a name for the master.

L%
L Function Blocks &y U Eror=ll 1>, 0 Wamings|
T Description Program Location Model name : RTU-E
» P Tasks Product name : RTU-
Revision : 0x000000(

Vendor: Delta Elect
Comment :

H Filter Ed 11Dt .

5. Double-click on “Node1: RTU-ECAT(E001)” to open the configuration interface after RTU-ECAT is added
to the EtherCAT network.

| RTU-ECAT Example - new_Controller_0 - Sysmac Studio - O *

Module

Terminals ilng
Terminals : Digital Output Terminals
Terminals sl Digital Input and Output Ten

Terminals Pn:u_il_xct nains BEHIL UG Analog Input Terminals
el Revision D 00000000 s e [}
Terminals i e -

* Numberof m... 0

Terminals
Errm.na:s PDO Map Set... EGtPDOM: D

Trm_ma Le Module confi... l[)u ot se ! 2l
Terminals o E DVPOBSTI1N
Terminals Y CvPrasT
Terminals E DVP165MT1N
Terminals - DVPiBSM11
e DVP325M11N

W oo~ W= o

e
[

[ DataTrace

- Terminals =
\ Pogemmng s Device rome P oo

¥ @ POUs Set a name for the slave.

W

ﬂ DVPOBSNTIR/T
o CVPDBSM11R/T

Program( — E DVPOESNTITS
ion0 — L ik
Cix o

Description Program Location | A Model : DVPOBSM11
Produ: ame : DVPI
Vendor: Delta Elect

B rilter
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6. Add DVP16SP11T to the node configuration as below by selecting the top slot and then finding out and
double-clicking on DVP16SP11R/T from the Toolbox area on the right side of the software.
| RTU-ECAT Example - new_Controller_0 - Sysmac Studio - O *

| File Edit View Insert. Project

Tools. Help.

Multiview Explorer

| ntrofler 0 E|

sit|

Nodel » BT LECAT many

> 1
[Group

All groups

7.

Terminals Digital Input Teminals

ltem name Yalue
Rl M1

Model
Product name
Connecled p...

(LTI TEs

Terminals

L4l Configurations and Setup

i Eth DVP165P11...

DVP165P11...

N = o

Terminals
Terminals

yput and pu
Analog Input Terminals

P e el e

Input Keyword

g DVPOBSP1TR/T

DVP:CBS.i.ﬁ 1

Terminals

5
Terminals PODO Map Set..

‘Edit PDO Mz
Terminals
Terminals

0O~ oW bW

Terminals
Terminals
Terminals
Terminals

i Data Trace Settings Jenminals

L Pogerming |

¥ & POUs

- Device name
Set a name for the device.

Build

Description Location Model 165P111
Product name : DVP

Vendor: Delta Elect

B rilter

Add DVP04DA-S and DVP04AD-S to the second and third slots respectively in the method of step 6.
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| RTU-ECAT Example - new_Controller 0 - Sysmac Studio - O *

|[x ®as >

Multiview Explorer 3

|Posit| Slot | Module

MNeodel : RTU-ECAT (EDO1)
Terminals  FADVP16SPTIR/T (M1) e Analog it Termir
Terminals  JEADVPO4DA-S (M2) Analog Output Terminals
Terminals ] Madel Analog Input and Output Ter

Product name Position Control Terminals
Connecied p... C R R R e

lermunals
Terminals

Tesminals input Keyword

Terminals PDO Map Set...

: DVPO4
L4 2 : DVPO4A

pansion Racks

Terminals

Terminals Edit P DVPO4AD-52
Terminals DNPO4AD-SE

Terminals VPOGAD-5
Terminals DAVPOEAD-

0
1

3
4
1
(]
7
8
9
10
11
12

& Cam Data Settings Terminals

(7T}

- - Terminals ;
* Event Settings Device name

Set a name for the device.

Build

Description Program Location Model : DVPO4AD-S
Product name : DVP!
o Vendor: Delta Elect

H Filter

8. Double-click on “I/O Map” in the red box below and then type variables for mapping of module channels
in the “Variable” column of the “IO Map” interface.

| RTU-ECAT Example - new_Controller_ 0 - Sysmac Studio - m} *

Multiview Explorer ) Toolbox
Description

— _ e
new_Controller 0 L| T Network Configuration

 ECAT
 /PIGSPUIR/T
~ 1P165PTIR/T Input mapping_Dig
~ 'P16SP11R/T Output mapping D
~ /P04DA-S
-1 1: DVPO4DA-! | " ipaapa-s Quiput mapping CR6:
1 2: DVPO4AD- ™ 1p04DA-S Qutput mapping_CR7:
pansion Racks ~ ~ 'PO4DA-S Qutput mapping_CRE:
~ 'PO4DA-S Qutput mapping_CRO:
~ /P4AD-S
~ 'PI4AD-S Input mapping CR12: |
~ 'PO4AD-S Input mapping_CR13: |
"~ PM4AD-S Input mapping_ CR14: |
~ 'PO4AD-S Input mapping CR15: |
_)ansicnn Racks
" Rack0

EtherCAT
¥ 1 Nodel : RTU-ECA
DVP165P1°

NI NI .

¥ @ POUs

Programs

Description Program Location

H Filter

9. Click menu “Controller” > “Communications Setup...” to set up the connection type between the NJ CPU
and computer as follows.
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Communications Setup — O X

¥ Connection type

Select a method to connect with the Controller to use every time you go online,

@ Direct connection via USE
@ Direct connection via Ethernet
@ Remote connection via USE
© Ethernet connection via a hub
@ 5Select one method from these options at every online connection.
H Direct connection via USB
M Direct connection via Ethernet
M Remote connection via USE
M Ethemnet connection via a hub

¥ Remote |P Address

Specify the remote [P address.
192,168,250, 1

USB Communications Test | Ethernet Communications Test
A e S s e

¥ Options

El Confirm the serial ID when going online.
Ei Check forced refreshing when going offline.

¥ Response Monitor Time
5Set the Response Monitor Time in the communications with the Controller.

EX—

oK

10. After the communication setup is complete, click “OK” button in the window above and then select
“Online” from the “Controller” menu in the window below.

Communications Setup... [|

Change Davice |

S Ct / Toolbox

R e

Transfer...

W Mode USINT SP_IN [
Model : RTU-ECA SSiNT el .

L1 0: DVP16SPT° . GROUT

L1 1: DVPO4 tap Manitoring e

L 71 2: DVPO4AD-! SRt R

Forced Refreshing

MC Test Run

v
Y il POUs
¥ = Programs

Security

Description | Program Location
L ¥ Functions

L@ Function Blocks

B rilter
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11.

When going online is successful, click menu “Controller” > “Transfer...” > "To Controller...” to download
the EtherCAT configuration and program to the controller. After the download is done, the channels of the
right-side modules of RTU-ECAT can be read and written to via the variables set in the I/O Map interface.

Setting the value of SP_OUT to 255, YO~Y7 outputs of DVP16SP11T all change into ON. Setting the
values of DA_OUT1~DA_OUT4 to 2000, channel 1~ channel 4 of DVP04DA-S can be controlled to
output 5V voltage.
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RTU-ECAT provides two diagnostic methods, LED indicator diagnosis and status indication diagnosis.

8.1 LED Indicator Diagnosis

POWER LED
LED status Indication How to correct
Off Power is abnormal. Make sure that RTU-ECAT is powered.
Green light on | Power is normal. --
ALARM LED
LED status Indication How to correct
RTU-ECAT works normally or
Off -
lacks the work power.
1. Check if the modules on the right of RTU-ECAT
are consistent with those configured in the
. software.
Possible causes: . .
1. Th " tion data of 2. Check out the error information of the modules on
, - 'he configuration data o the right of RTU-ECAT and then deal with the
Red light RTU-ECAT are invalid; .
blinki ) errors by following related module manual
Inking 2. The f—:‘xten?on modCuIes on . instructions.
the right o R;F-E AT are in 3. Check if the power supply and wiring of the
efroror are otine. modules on the right of RTU-ECAT are fine.
4. Make sure that the wiring of EtherCAT cables is
proper.
Red light on |RTU-ECAT is under voltage Check if the power supply for RTU-ECAT is normal.
RUN LED
LED status Indication How to correct
1. Ensure that the power supply for RTU-ECAT and
the connection are fine.
off RTU-ECAT in STOP mode 2. Check |f.the RUN/STOP switch of RTU-ECAT has
been switched to RUN.
3. Check if the control word of RTU-ECAT is effective

and controlling RTU-ECAT in STOP state.

Green light on

RTU-ECAT in RUN mode
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EtherCAT LED

LED LED status Indication How to correct
The EtherCAT port has been
ON connected to the EtherCAT | --
network.
Green
light The EtherCAT port has not yet

Ensure that the hardware connection to

OFF b ted to the EtherCAT
een connected 1o the er the EtherCAT port is proper.

network.

Data are being transmitted or

Blinking received via the EtherCAT port N
Yellow No data are being transmitted or
N Add RTU-ECAT to th ter.
light © received via EtherCAT port. dd RTU-ECAT to the master
OFF There is no hardware | Ensure that the hardware connection to

connection to the EtherCAT port. | the EtherCAT port is proper.

8.2 Status Indication Diagnosis

The status indication parameters of RTU-ECAT are used to display the operating states of special modules

and DI/DO modules. See section 6.3.2 for details on related status indication parameters.
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A.1 Accessories for EtherCAT Communication

® Cables
Figure Model Length Diameter ( AWG )
UC-EMCO003-02A 0.3M 4#22 PVC
UC-EMC005-02A 0.5M 4#22 PVC
UC-EMCO010-02A 1.0M 4#22 PVC
UC-EMC020-02A 2.0M 4#22 PVC
UC-EMC050-02A 5.0M 4#22 PVC
UC-EMC100-02A 10.0M 4#22 PVC
UC-EMC200-02A 20.0M 4#22 PVC
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