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& Caution

v

This is an OPEN TYPE module 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 danger and damage on the device may occur.

Please read this manual carefully and follow the instructions in the manual for operations,

especially those marked with the safety warnings A in order to prevent injuries to personnel

or damage to products.
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AX-5 Series Module Manual

1.1 Overview

This manual introduces the AX-5 series modules including their functions, electrical specifications, troubleshooting, as well

as appearances, dimensions, and so forth.

1.1.1 Table of Models and Descriptions

Classification

Model Name

Description

Unit power
supply module

AX-502PS11-0A

Unit power supply module - Unit power supply 24 V to 5V, 2 A output

1/0 power supply
/ connector

AX-510PS12-0A

I/0 power supply module - 1/0O power supply 24 VDC

AX-516PC10-0A

10 power connector - 16 IOV

AX-516PC20-0A

10 power connector - 16 10G

ouput module

module AX-516PC30-0A IO power connector - 8 IOV / 8 I0G
AX-514PC40-0A 10 power connector - 14 PE
AX-516AM10-0A 16 DI, 24VDC, 2.5mA,1ms, Source Input (NPN)
AX-516AM20-0A 16 DI, 24VDC, 2.5mA,1ms, Sink Input (PNP)
AX-516AN01-0A 16 DO, 24VDC, 0.5A,1ms, Sink Output (NPN)
Digital input / AX-516AN02-0A 16 DO, 24VDC, 0.5A,1ms, Source Output (PNP)

AX-516AP11-0A

8 DI, 24VDC, 2.5mA,1ms, Source Input (NPN)
8 DO, 24VDC, 0.5A,1ms, Sink Output (NPN)

AX-516AP22-0A

8 DI, 24VDC, 2.5mA,1ms, Sink Input (PNP)
8 DO, 24VDC, 0.5A,1ms, Source Output (PNP)

Analog input /

AX-504AD10-0A

4 Al, £10V, 16Bits, 100ps

AX-504AD20-0A

4 Al, £20mA, 16Bits, 100us

AX-508AD10-0A

8 Al, 10V, 16Bits, 100pus

output AX-508AD20-0A 8 Al, £20mA, 16Bits, 100us
module AX-504DA01-0A 4 AO, +10V, 16Bits, 100ps
AX-504DA02-0A 4 AO, 0-20mA, 16Bits, 100us
AX-508DA01-0A 8 AO, +10V, 16Bits, 100us
AX-502TC10-0B 27C,J,K, T.E, L, U, N, R, S, B, C (WRe5-26), PLII, +130mV, 24 Bits
Temperature AX-504TC10-0B 4TC,J,K, T,E L, U N,R, S, B, C (WRe5-26), PLII, +130mV, 24 Bits
me?nsséﬁgem AX-502PT10-0B 2 RTD, PT100, PT1000, Ni100, Ni1000, 0-300Q, 24 Bits
AX-504PT10-0B 4 RTD, PT100, PT1000, Ni100, Ni1000, 0-300Q, 24 Bits
Coupler AX-500CECO00-0A EtherCAT coupler
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1.2 Technical Specifications

In this section, you can find applicable technical

specifications, compliances, and certifications for AX-5 series products.

1.2.1 Certifications and Standards

AX-5 series products have obtained the following certificate of compliances and met the safety, health, environment and

other requirements.

Certification Listing mark

Standard

CE

C€

2014/35/EU: Low Voltage directive
2014/30/EU: Electromagnetic Compatibility (EMC) directive, including:
EN 61131-2, EN 61010-1, EN 61010-2-201,

EN IEC 61000-6-1, EN IEC 61000-6-2, EN IEC 61000-6-4,
EN IEC 61000-3-2, EN IEC 61000-3-3

1.2.2 Electromagnetic Compatibility

AX-5 series products are in conformity with IEC/EN 61131-2 (Zone B) specified electromagnetic compatibility requirements
for Pulse-Shaped Disturbances, Radio-Frequency Sinusoidal Disturbances and Radio-Frequency Emission Interference.

® Pulse-Shaped Disturbances

Pulse-Shaped Disturbance

Test Condition

IEC 61000-4-2 Electrostatic Discharge

Air discharge: +8 kV
Contact discharge: +6 kV

IEC 61000-4-4 Electrical Fast Transient /
Burst

Power supply line: +2 kV
Signal line: +1 kV
Communication line: £1 kV

IEC 61000-4-5 high-energy Surge Immunity

AC power supply cable: +2 kV CM; £1 kV DM
Tested with external AC input terminals

DC power supply cable: +0.5 kv CM/DM

Tested with AX-5 series DC input terminals

Data cable: £1 kV CM, cable length > 30 m
Communication cable: +1 kV CM, cable length > 30m

® Radio-Frequency Sinusoidal Distur

bances

Sinusoidal Disturbance

Test Condition

IEC 61000-4-3 Radio-Frequency Electro-
magnetic field amplitude modulation

80 to 1000 MHz: 10 V/m
1.4 t0 2.0 GHz: 3 V/m
2.0t02.7 GHz: 3V/m
2.710 6.0 GHz: 3 V/m
80% AM 1kHz Sinusoidal

IEC 61000-4-6 Radio-Frequency Interference

Power cable: 10 V
Signal cable: 10 V
Communication cable: 10 V
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® Radio-Frequency Emission Interference

Emission Interference

Test Condition

IEC 61000-6-4 Radiated Emission

30 to 230 MHz : < 40 dB (pV/m) quasi-peak
230 to 1000 MHz : < 47 dB (uV/m) quasi-peak

IEC 61000-6-4 Conducted Emission

0.15t0 0.5 MHz : < 79 dB (MV) quasi-peak
< 66 dB (pV) average
0.5t0 30 MHz : < 73 dB (uV) quasi-peak
< 60 dB (pV) average

1.2.3 Transport and Storage

The original packaging of AX-5 series is in compliant with IEC (EN) 61131-2 standard, in terms of transport and storage.
The conditions and specifications are listed in the table below.

Condition

Specification

Free Fall

<1m

Ambient Temperature for Operation

-20 °Cto +60 °C

Ambient Temperature for Transport and
Storage

-40 °C to +85 °C

Atmospheric Pressure

Operating: 1013-795hPa (altitude: 0—2000 m)
Storage: 1013-660hPa (altitude: 0—-3500 m)

Relative Humidity

5 to 95% (without condensation)

Vibration Resistance

Tested with:
5 Hz < f £ 8.4 Hz, constant amplitude 3.5 mm;
8.4 Hz < f £ 150 Hz, constant acceleration 1g

Duration of oscillation: 10 sweep cycles per axis on each direction of
the 3 mutually perpendicular axes
International Standard IEC 61131-2 & IEC 60068-2-6 (TEST Fc)

Shock Resistance

Tested with:

Half-sine wave: Strength of shock 15 g peak value, 11 ms duration;
Shock direction: The shocks in each in direction per axis, on 3
mutually perpendicular axes (total of 18 shocks)

International Standard IEC 61131-2 & IEC 60068-2-27 (TEST Ea)
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1.2.4 Protection Class

The following table shows the information related to protection class for AX-5 series modules.

Type Description

Designed in accordance with IEC/EN 61131-2, IEC/EN 61010-1 and
IEC/EN 61010-2-201.

Insulation

24 VDC (20.4 VDC-28.8 VDC) (-15%—+20%)
(In accordance with IEC/EN 61131-2)

DC Input Power Supply

DC Power Source The 24 VDC SELV or PELV power supply is recommended.
Pollution Degree 2 (In accordance with IEC/EN 61131-2, IEC/EN 61010-2-201)
Overvoltage Category Il (In accordance with IEC/EN 61131-2, IEC/EN 61010-2-201)

IP20 (IEC 60529)

Ingress Protection . F_’rotectlon against contacting hazardous parts by operator’s
(IP Ratings) flngers._ . . . )
. Protection against solid objects of diameter 12.5 mm or greater
. No protection against ingress of water
Flammability Rating of Plastics UL94V-0
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1.3 Hardware Installation

o

1.3.1 Installing Modules

Steps for installing modules are shown below:

1.

Push the two DIN rail clips on the top and bottom of the CPU or coupler towards the middle as shown by the arrows
@ in the following figure until you hear a click. Then hang it onto the DIN rail as indicated by the arrow @ and press

it towards the DIN rail as indicated by the arrow @ until another click is heard, which means the module has been

secured on the rail.

@

o=

-

T T

I il i

1 1L
i @

Before connecting respective I/O modules to the right side of the CPU or coupler in sequence, first push the upper

L

and lower clips of each module towards the middle as indicated by the arrows @ in the following figure, and then
press the module towards the DIN rail as indicated by the arrow ® until you hear a click, which means that the
module has been clipped up on the rail and well connected to the CPU or the coupler.
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3. Please first align the upper and lower guides before pushing the module towards the rail when installing an 1/0
module.

Guide
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4.

5.

Install the protective cover at the end position, just like installing a module, by aligning the cover and then pushing it
towards the rail.
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Note:

If there is a vibration source on the installation site, installing anti-vibration baffles on both the leftmost and rightmost sides
of the AX-5 series modules is recommended to stabilize all modules. See the gray baffles on the two sides in the following

figure.

[=]=]=}=]

I i il

Install the baffles:

1. Hook the baffle onto the DIN rail and press it down as the directional arrow shows below.

1-9
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Use a screwdriver to tighten the screw of the baffle after the baffle is clipped up on the rail.

2.

E_

1o T = N = W = N =1

[ |

The completed baffle installation is as shown below.

3.

oooo
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1.3.2 Installing and Removing a Terminal Block

1. Installation

Hook the terminal block onto the guide at the bottom of the module, and press it up into the module.

Guide Hook

2. Removal

Press down the clip at the top of the removable terminal block and move it outward.

1-11
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o

3. Keeping the cable secured into a terminal hole of the terminal block:

Press down the part @ above a terminal hole with a screwdriver, and then insert a suitable cable into the hole
@ below.

e ——
Note 1: Specifications of screwdriver

Side view Front view
-
\| | o 2.5 mm dia.

—}—=— 0.4 mm —{ |=— 2.5 mm
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Note 2: Operation of screwdriver:

® Correct operation

=
P <

® Incorrect operation

T
o [|llE—
0 F@
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4.  After wiring terminal blocks is completed, you can organize the cables by fastening them with a plastic cable tie
through the cable tie hole below each terminal block.

Note: Specifications of cable tie

1.5mTGESS
- * —~—

6.0 mm or less
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1.3.3 Replacing a Module

1. Remove the terminal block from a module, and then pull out the upper and lower clips of the module as shown below. -

N

2. Remove the module.
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3.

Slide a new module in as shown below.

1.3.4 Precautions A
1.3.4.1 General Notes

System assemblers should take the responsibility for the system security of installed and assembled equipment.

This product is an OPEN TYPE module 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 danger and damage on the
device may occur.

Only the manufacturer-specified power modules can be used for power supply. Refer to this manual or contact
the manufacturer for detalils.

To well dissipate the heat produced by modules, please install the product in an open-type control box. If it is
installed in a closed control box, louvers or fans should be installed on the sides of the box to ensure enough air
convection for cooling.

For the installation inside the control box, keep at least 10cm space around the product to ensure sufficient air
convection. Otherwise it may cause the product overheating and failure.

To prevent the product from overheating and failure, do NOT block and cover the heat dissipation holes on the
top of the product.

Do NOT place any objects on the top of the product.
There is no battery or fuses that need be replaced inside the product.

Users are prohibited from disassembling the product. Only the manufacturer or its distributors can open the outer
case for inspection or provide any parts.

If the device is not used in the manufacturer-specified manner, it may weaken the protection provided by the
product.

When installing or wiring, make sure that all the external power is turned off. Otherwise, it may cause an electric
shock to personnel or damage to the product.
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To ensure correct and safe wiring, please check the rated voltage and terminal configuration based on product
specifications for PLC wiring. Connecting to the power supply that does not match the rated value or incorrect
product wiring may lead to dangerous situations such as fire or damage.

Use special tools for folding, crimping, and welding during external wiring. Poor wiring may result in a short circuit,
fire, or operational errors.

Make sure that there are no foreign objects such as wiring residues left in each module to avoid the fire, damage,
or operational errors.

Please wire the input line, output line, and power line separately to prevent noise interfering with the 1/0 signals.

Use single-core cables or twin-core cables with a diameter of 24-16 AWG (0.5 mm-1.3 mm). The pin-type
connector with an insulation tube is recommended as below.

0.5-1.3mm
4 4
5 | .
8-10mm  24-16AWG

1.3.4.2 Control Box, Power Cable and Ground

The PLC must be installed in a control box mainly for safety reasons. In addition, the control box also isolates
electromagnetic interference generated by the PLC.

1. Control box

Use a conductive control box.
Remove the paint on the plate bolts to ensure good contact between the inner plate and the control box.
Ensure that the control box is well earthed even if there is high-frequency noise interference.

Minimize the size of gaps of the control box to prevent radio waves leaking from the gaps. You can also put EMI
gaskets on the painted surface to avoid leaking radio waves.

2. Connecting the power cable and the ground

Connect the power cable for PLC system and the ground as described below.

In AX-5 series modules, the coupler module (See Chapter 2 in this manual.) and some power modules (See
Chapter 3 in this manual.) are equipped with terminals for grounding.

Users can ground any point on the aluminum rail, and the modules with ground terminals mentioned above.
Use the 16 AWG wire with the impedance <100 ohm for grounding.

You can add a magnetic core for the external AC/DC power cable to suppress radio frequency noise interference.
Wire the 24V DC input and AC input cables separately.

Twist the ground and the power wires together; the interference flowing through the power cable is then passed
to the ground. The ground and the power wires do not need to be twisted if you install a filter on the power cable.
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1.3.4.3

_ 1 [

2.

Signal Cable, Communication Cable and Shielded Cable

Digital 1/0 signal cables

Supports a cable length of up to 100 m with the impedance less than 2 ohms.
Supports shielded cables.

The rated current for digital output points is 0.5 A. The cable impedance of 2 ohms will cause the voltage drop
of 1 V and power loss of 0.5 W on the cable.

Refer to Chapter 4 for the wiring of the digital input/output modules.

Analog I/O signal cables

Supports a cable length of 3 m.
Supports shielded cables.

Two-wire and three-wire sensors (passive sensors), and four-wire sensors (active sensors) for analog input
and output. See Chapter 5 for the wiring of analog input/output modules.

It is suggested the active sensor should use the power supply alone, not sharing the power with the AX-5
system.

The signal cables of the same channel for analog input and output needs to be equal in length to prevent signal
interference, but the length of signal cables for different channels does not need to be the same.

Refer to Chapter 5 for the wiring of analog input/output modules.

Communication cables

Supported maximum length:

EtherCAT: 100 m
Ethernet: 100 m
CANopen: 100 m
RS-485: 100 m

RS-232:3m

Shielded cables

Shielded cables are recommended for connecting digital /O modules and analog /0O modules including
temperature modules.

Shielded cables are recommended for connection of communication interfaces of the PLC and the coupler
module, such as EtherCAT, Ethernet, CANopen, RS-485, and RS-232 ports.

Use the shielded cable to do the single-point grounding.

1-18



Chapter 1 Production Introduction

1.4 Software Installation
1.4.1 Installing and Uninstalling DIADesigner-AX

® System requirements

The system environment for DIADesigner-AX is required as shown in the table below. Please install the software based

on the information in the table.

Item System Requirement
Software Platform DIADesigner-AX VV1.0.0 or later

Operating System Windows 7/ 8.1/ 10 32/64 bits

Intel Celeron 540 1.8GHz or above
Intel Core i5 M520 2.4 GHz or above

Memory At least 2 GB (4 GB or more is recommended.)
Hard Disk Drive At least 10 GB
Monitor Resolution 1920 x 1080 is recommended.

CPU

Keyboard/Mouse An ordinary keyboard and mouse or other Windows compatible devices

Communication
Interface

Software Net Framework 4.6.2 should be installed on your PC.

Ethernet, USB, or Serial port (depending on the CPU module interface)

1.4.1.1 Installing DIADesigner-AX

Before installation begins, make sure the computer used for installing DIADesigner-AX meets the minimum system
requirements listed above and DIAInstaller has been running in it.

The DIAInstaller is a software installer which assists you to manage all Delta industrial automation software. You can
check for the status of software download, installation, and update via DIAInstaller.

Go to https://diastudio.deltaww.com/home/downloads to download the DIAStudio for DIAInstaller.

To enter the download page of Delta official website, you need to sign in first. Please apply for a user account if you log in

for the first time.

After login, click DIAStudio download icon to download DIAStudio for installation as shown below.
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Follow the steps below to install DIADesigner-AX after the above installation is finished.
1. Open DlAlnstaller to see the latest version of DIADesigner-AX.

2. Click Download to download the setup file of DIADesigner-AX.

3. After DIADesigner-AX is downloaded, click Install to install the software.
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An InstallShied Wizard shows up and installing starts. Click Next.

DIADesigner-AX 64 0.5.1 - InstallShield

Wizard, which will guide you through the program setup process.
Please wait.

@ DIADesigner-AX 64 0.5.1 Setup is preparing the InstallShield
=

Extracting: DIADesigner-AX 64 0.5.1.msi

I Cancel

4. The window of License Agreement shows up. Select “I accept the terms in the license agreement” option and then
click Next.

8 DIADesigner-AX 64 0.5.1 - InstallShielc
License Agreement

Please read the following license agreement carefully.

License Agreement A
for the usage of a CODESYS Software or CODESYS
Software Package

General Terms of License (End User License Agreement) for the
supplied Software. Please read this Seftware User Agreement
carefully before using the supplied Software. Downloading or
installation of the Software constitutes recognition by the customer of
the conditions of this Agreement.

The following conditions are agreed between you as the software v

(®)1 accept the terms In the license agreement Print

()1 do not accept the terms in the license agreement
Open Source Licenses

InstallShield
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5. After that, the Very important information page comes up. Select “| have read the information” option and then click

Next.

ﬂD\ADesignerfAX 64 0.5.1 - InstallShield Wizard X

Very important information

Please read the following information carefully.

COMPATIBILITY_INFORMATION ~

CDS-68431 WebServer: Heap Buffer overflow vulnerability
[[GENERAL]]

For more details see Advisory 2019-10, which is available on the CODESYS
website:

<https://customers.codesys.com/fileadmin/data/customers/security/2019/Advisor
VN0 1N NG ARRAT ndfs v

(®)1 have read the information Print

()1 have not read the information yet

InstallShield

6. Next comes the Destination Folder page. If you leave the default path unchanged, click Next.
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Or click Change... to change the path to destination folder.

7. The window of Setup Type shows up as shown below. Select a setup type you need and then click Next.
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8. The window of Ready to Install the Program appears as below and then click Install.

It may take some time to have the installation done.
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9. After installation, the window of InstallShield Wizard Completed appears. Click Finish to complete the installation.

1.4.1.2 Uninstalling DIADesigner-AX
Follow the steps below to uninstall DIADesigner-AX.

1. Open DlAlnstaller, and then click Uninstall icon of DIADesigner-AX to remove the software.

2. The system executes the removal of DIADesigner-AX from your computer in the background. In the end, the
DIADesigner-AX software is removed.
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2.1 AX-500CECOO0-0OA

AX500CECO00-0A is an EtherCAT coupler. This section introduces its specifications, operations and wirings.

2.1.1 Specification

Item

Specification

External connectors

One spring-clamp terminal block (16 terminals)

Two RJ45
IN: EtherCAT input port; OUT: EtherCAT output port

Dimension (mm)

50.5 (W) x 100 (H) x 80 (D)

Weight

1659

Unit power input voltage/power

24 VDC (-15% — 20%) /16 W

1/0 power input voltage/power

24 VDC (-15% — 20%) /under 240 W, depending on
external power output

Maximum unit power supply

2A(10W)

Maximum 1/O power supply

Under 10 A (240 W), depending on external power
output

Electrical Current capacity for spring-clamp terminal
specification pactty pring P Less than 5 A per terminal
block
Maximum power consumption (UV/UG) 50 mA (1.2 W)
Between unit power and external power: no isolation
Between I/O power and external power: no isolation.
Isolation method Between unit power and 1/O power:
500 VAC (20 MQ min.)
EtherCAT port: 500 VAC
o Input power protection (UV/UG) Voltage / current protection, under-voltage warning
Others

Unit power protection

Voltage / current protection
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2.1.2 Dimensions and Parts

® Dimensions

. 86 .
T o
1]
i E =
i 1
= L ——
ﬁ e .
an I -
P Il -
i - I
i il - =
i il - =
i il - =
v = |
0 ] i -
| 50.5 | 80 |
Unit : mm
[ ) Parts
—0 0
. @ ]
EE—
_> -
= —0 -
<_
> -
No. Name
1 DIN rail clip
2 Model number and model description
3 | Wiring
4 EtherCAT communication port
5 System status indicator
6 Spring to hold the connection
7 Spring-clamp terminal block
8 Model code
9 | AX connector (R)
10 | Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
11 | Wire fastener
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2.1.3 Arrangement of Terminals, LED Indicators and Wiring

2.1.3.1 Arrangement of Terminals

.

System LED

——— Power LED
LV LED

+
: DC24v

o]
[©]
c C
o <l

C
<

-]
-]

= IS
-]
ol

]
]

o |©
< o

o]

[«]
]
la)

20V ] +
= DC24V

[>]
=]
(=]

24V

o]

(]
(=}
2

,_
=

Pin No.

Symbol

Description

Pin No.

Symbol

Description

LO

uv

Module unit power input: DC 24 V

RO

uG

Module unit power input: DC 0V

L1

Module unit power input: DC 24 V

R1

Module unit power input: DC 0V

L2

I/0 power output: DC 24 V

R2

I/0 power output: DC 0 V

L3

I/0 power output: DC 24 V

R3

I/0 power output: DC 0 V

L4

I/0 power input: DC 24 V

R4

I/0 power input: DC OV

LS

I/O power input: DC 24 V

R5

I/O power input: DC 0 V

L6

Grounding

R6

Grounding

L7

NN R ITR
IHIHE |2 (2|2

Grounding

R7

HiH21218(8 16

Grounding
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2.1.3.2 LED Indicators

Name Color Status Description
] OFF ECAT INIT
Al Blinking (0.2s) ECAT Pre OP
System Blue
Al Blinking(Ls) ECAT Safe OP
. ON Normal (OP)
D OFF No under-voltage warning
LV Red
. ON Under-voltage warning
D OFF Not supplied with power
Power Green
D ON Power on

2.1.4 Wiring and Loop Configuration
® Wiring

AX-500CECO00-0A

* UV UG e

e UV UG e

e |OV I0G @

e OV I0G @

—te 24v | OV &

o 24V 0V e

e FE FE e

o FE FE ¢

24 VDC

24VDC =
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24 VDC JF—T | DC/DC
UG

V+ 71 Unit
V- | 1 Power i
I AX Connector
_ | (R)
10V 10 !

]
_L—E:IZI 10G __i Power

This product shall be powered by a certified SELV/PELV power supply unit with operating temperature
of minimum 60 °C, which meets the requirements of IEC 61010-1:2010 or latest edition.

With the SELV/PELV power supply connected to 24V/0V terminals of the removable terminal block, the
output rating of the power supply is 24V DC/10A, and the power is supplied to the right-side module
for 1/O power use via IOV/IOG of the AX connector. There are no current limiting components on the
current paths from 24V/QV to IOV/IOG.

With the SELV/PELV power supply connected to UV/UG terminals of the removable terminal block, the
output rating of the power supply is 24V DC/1A. After the voltage conversion is made by the DC/DC
unit with the current limiting function, the power is supplied to the right-side module for unit power use
through V+/V - of the AX connector.

SELV/PELV power supply units for I/O power and Unit power have different output ratings. Thus do
NOT have them share the same power supply unit.
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2.1.5 Settings in DIADesigner-AX

This section introduces some basic operations and settings in the DIADesigner-AX software.

2.1.5.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.

(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.
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Right-click System Coupler you added, and then click Add Device... again to select and add modules in.

Devices ~ 1 X
= Untited19 -
=4 Device (AX-308EAOMAIT)
@ Hardware Configuration
= .5, MNetwork Configuration
A, EtherCAT Fiter
= [0 PLC Logic
=} Application
m Library Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
= Task Configuration
=% EtherCAT Task
&) Motion_PRG
= g8 MairTask
&) pLC_PRG
= Builtin_Io (Builtin_I0)
[ oo (pIO)
ﬂi Delta_lLocalBus_Master (Delta LocalBus Master)
= m EtherCAT _Master_SoftMotion {AX-3 Series EtherCAT Master SoftMotion)
E AX_500CECO0_0A (AX-50NCECN0-0A (FtherCAT Counlert)
"2 SoftMotion General Axis F % Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties...

Add Object
) AddFolder.

Insert Device...

Disable Device
Update Device...
Edit Object

Edit Object with

Ll

Edit IO mapping
Import mappings from CSV.
Export mappings to CSV...

2-8



Chapter 2 Coupler

® Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > o X
=2 Untitied 19 -
= m Device (AX-308EAOMALT)
8 Hardware Configuration
= .&, Network Configuration
A, EtherCAT Filter
=2 PLC Logic
=4} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=g EtherCAT Task
& Motion_PRG
=8 MairTask
& FLC_PRG
=) suitin_Io (Builtin_10)
@ oo I0)
ﬂi Delta_LocalBus_Master {Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion -
"% SoftMotion General Auis Pocl & Cut
Copy
Paste
X Delete

Refactoring >
Properties.

Add Object
) AddFolder...

Add Device...

Insert Device..

Disable Device

Update Device.
_‘T Edit Object

Edit Object with

Edit IO mapping
Import mappings from CSV.
Export mappings to CSV.

E%  Parameter Backup and Restore...

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to add
them to the list under EtherCAT Master SoftMotion.

Scan Devices [m| X

Seanmned Devices

Device name Device type Alias Address
=- AKX _SO0CECO0_DA AX-S00CECOD-04 EtherCAT Conpler) 0
AX S16AMIN 04 AK-SI6AMIN-0A (16 Channel Digite] Input WEN 24¥DC ! Smd lms) 0

[] Shew differences to project

Sean Devices Copy All Devices to Project Clos
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2.1.5.2 Process Data
(1)

In the Process Data tab, select the desired outputs and inputs.

AX_S00CECO0_DA

General Select the Qutputs

Select the Inputs

MName
Expert Process Data

Process Data

EtherCAT Parameters

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Type Index

MName Index
[w| 16#1A00 Error and Alarm

Unit Power Input Low Voltage Warning BIT

Type

16:6000:01

(2) Click

status and error codes for each channel.

on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables,

AX_S00CEC00_0A

Filter Show all

+ dh Add FB for IO Channel.. = Go to Instance

J

General Find
Process Data Variable

= [ 16#1A00 Error and Alarm
Log Ly

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

Mapping Channel

Unit Power Input Low Voltage W

Address Type  Unit  Description

'arning %Ix2.0 BIT Unit Power Input Low Voltage Warning

Reset Mapping

- l Y = Create new variable

" = Mapto existing variable

Always updatevariables |Use parent device setting

2.1.5.3 Status

Click
messages of the module.

on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic

AX_500CECO0_DA

General

Common.Ethercat.Module :

|Running

Process Data
EtherCAT

EtherCAT Parameters

Last Diagnostic Message

|Running

EtherCAT If0 Mapping Diag String

EtherCAT IEC Objects

Status

Information
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2.1.54

Information

In the Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the coupler.

AX_5D0CECO0_0A

General

Expert Process Data

Process Data

EtherCAT Parameters

EtherCAT I/0 Mapping

EtherCAT IEC Objects

Status

Information

General

Name: AX-500CECO0-0A (EtherCAT Coupler)
Vendor: Delta Electronics, Inc.

Categories: Slave

Type: 65

ID: 1DD_1051300000310100

Version: Revision=16%00310100

Order Number: AX-500CEC00-0A

Description: EtherCAT Slave imported from Slave XML: AX-500CEC00-0A_V0.31.01.00.xml Device: AX-500CECO0-0A (EtherCAT Coupler)

2.1.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different modules in the same system can use different modes. However, the EtherCAT

coupler supports the FreeRun mode only.

2.1.6.1 FreeRun Mode
The 1/0O values of each module are refreshed based on its own cycle time in FreeRun mode. There is no synchronization

among modules.

2.1.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index Subindex Name Description Data Type | Attr. | Default
Unit power input low voltage Under-voltage warning
16#6000 16#01 . i i BOOL RO 0
warning (Unit power input)
2.1.8 Troubleshooting
LED indicator
Index Subindex Name Error Channel Solution
LED LED
Unit power input low
16#6000 16#01 ) ON OFF Check the power supply.
voltage warning
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3.1 AX-502PS11-0OA

AX-502PS11-0A is a unit power supply module. This section introduces its specifications, operations and wirings.

3.1.1 Specifications

Item

Specification

External connector

Spring-clamp terminal block (16 terminals)

Dimension (mm)

12 (W) x 100 (H) x 80 (D)

Weight 759
Unit power input voltage/power 24 VDC (-15%~20%) / 14W
Maximum unit power supply 2A(10W)
Maximum 1/O power supply N/A
Current capacity for spring-clamp terminal )
. Less than 5 A/ terminal; less than 10A / module
Electrical block
specification  |Maximum power consumption for module
42 mA (1W)
(UV/UG)
Minimum power consumption (/O power) |No power consumed
Isolati thod Between unit power and external power: no isolation
solation metho Between unit power and I/O power: 500 VAC (20 MQ min.)
ofh Input power protection (UV/UG) Voltage / current protection, under-voltage warning
ers
Unit power protection Voltage / current protection

3.1.2 Dimensions and Parts

() Dimensions

. 86 ~
_ o
; /—-\ EI
1|E == n = e= [
— =1
Ll i
m m
o i i ] 8
T i i a N
= a [lli? Al =
= L i i o %ln
E L o i i 2 e |
- ] “L||[|| = 1
- 80 -

Unit : mm
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() Parts
T i G G5y
@4—-nw 10 AX—502SPS1 1—0/C\ 4B—+
OprPz02|3 Unit Power Supply, 24VD =T
o g ® ==
< 505 =1
6006 ] [=2)
I} = N iy e == =1 > @
@ =

>
W _1+3
0 |[e]o] g .g
uv.
o UG
o

[} o
------ =1
=1
I]] i} o Eﬁ-:l]-@
= 1
[} o = =1
= = 1
: ol
o . L LR = W

No. Name
1 | AX connector (L)

Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description
12 | AX connector (R)
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3.1.3 Arrangement of Terminals, LED Indicators and Wiring

3.1.3.1 Arrangement of Terminals
Fozrsiit g
System LED ——asysJodo
LV LED —aw mim
—{-Amrd202
Power LED O Heos L
Hamal
Os0s 3
Oee I
7007
R
It
uv +
[o] o] G -~ DC24V
uv
UG
[6]s] —
-
L R —

Pin No. Symbol Description Pin No. | Symbol Description
LO uv Module unit power input: 24 VDC RO uG Module unit power input: 0 VDC
L1 uv Module unit power input: 24 VDC R1 uG Module unit power input: 0 VDC
L2 NA NA R2 NA NA
L3 NA NA R3 NA NA
L4 NA NA R4 NA NA
L5 NA NA R5 NA NA
L6 L Grounding R6 L Grounding
L7 L Grounding R7 L Grounding
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3.1.3.2 LED Indicators
Name Color Status Description
(] OFF ECAT INIT
Al Blinking (0.2s) ECAT Pre OP
System Blue
Al Blinking(Ls) ECAT Safe OP
. ON Normal (OP)
D OFF No under-voltage warning
LV Red
. ON Under-voltage warning
D OFF Not supplied with power
Power Green
D ON Power on
3.1.3.3 Wiring and Loop Configuration
® Wiring

AX-502PS11-0A

—re UV UG e
e UV UG e
L] L]
L] L]
L] L]
L] L]
e FE FE e
e FE FE

i
LN
24VvDC =

3-5

o



o

AX-5 Series Module Manual

° Loop Configuration

[Tov |
24 VDC J—T I DC/DC
L | UG |
rEé]
Unit "] V+ V+ [ Unit
7" power |_| V- V- | | Power i
AX ] I AX
Connector (L) o - | Connector (R)
! o Tiov ov]l 10
"~ Power |_[10G I0G | _| Power

) This product shall be powered by a certified SELV/PELV power supply unit with operating temperature
of minimum 60 °C, which meets the requirements of IEC 61010-1:2010 or latest edition.

) With the SELV/PELV power supply connected to UV/UG terminals of the removable terminal block, the

A output rating of the power supply is 24V DC/1A. After the voltage conversion is made by the DC/DC

unit with the current limiting function, the power is supplied to the right-side module for unit power use

through V+/V- of the AX connector.

) SELV/PELV power supply units for AX-502PS11-0A and AX-510PS12-0A have different output
ratings. Thus do NOT have them share the same power supply unit.
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3.1.4 Settings in DIADesigner-AX

This section introduces some basic operations and settings in the DIADesigner-AX software.

3.1.4.1 Basic Operation
(1) Double-click the DIADesigner-AX icon to open the software and create a new project.

o
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(2) Add Modules in
) Method 1: Add the modules in manually.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices v X
=3 Lnited19 -
= [ Device (Ax-308EAOMAIT)
o Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
=80 PLC Logic
=1k Application
(i) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
=-{8 Task Configuration
=58 EtherCAT Task
& Motion_PRG
= % MainTask
& pLc_pre
= Buitin_IO (Builtin_10)
[@ oo o)
() Deita_LocalBus_Master (Delta LocalBus Master)
() EtherCAT Master_SoftMotion (| o
" SoftMotion General Axis Poal
Copy
Paste
¥ Delete
Refactoring 3
[ Properties...
Add Object
) AddFold
Insert Device.
Scan For Devices.
Disable Device
Update Device..
[§ EditObject
Edit Object with
Edit 10 mapping
Impart mappings from CSV.
Export mappings to CSV.
< Eb Parameter Backup and Restore...
o [Phome
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices * 3 X
=i Uniitied19 -

=[] Device (AX-308EAOMAIT)
@@ Hardware Configuration
= .&, Network Configuration
A, EtherCAT Filter
= El] PLC Logic
=1} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
= g8 EtherCAT_Task
3] Motion_PRG
=58 MainTask
&) pLC_PRG
= Builtin_IO (Builtin_10)
[ oro @0y
[ Delta_LocalBus_Master (Delta LocalBus Master)
=[] EtherCAT Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_S00CEC00_DA (A¥-S00CFCON-NA (FherCAT Caunler)
"% SoftMotion General Axis B 4 Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties..

Add Object
= Add Folder.
Insert Device.
Disable Device
Update Device..
[i" EditObject
Edit Object with
Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV.
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® Method 2: Scan to add the modules in.

Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to add

Devices

- 3 x

=5 Unitied19
= [ Device (AX-308EAQMALT)
w8 Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
=[] PLC Logic
=} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= Task Configuration
=8 EtherCAT Task
| Motion PRG
=& MmainTask
] pLc_prG
=@ Builtin_10 (Builtin_10)
[ oro (pIO)

m Delta_LocalBus_Master {Delta LocalBus Master)

-

m EtherCAT_Master_SoftMotion C.

it
"2 SoftMotion General Axis Pocl * Y
Copy

Paste
¥ Delete

Refactoring
Properties..
Add Object
=) AddFolder..
Add Device
Insert Device...
Disable Device
Update Device..
[§ EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV.
Export mappings to CSV...

E%  Parameter Backup and Restore...

them to the list under EtherCAT Master SoftMotion.

Scan Devices O
Heamned Devices
Device name Alias Address
=- AX_SO0CECO0_0A AE-500CECO0-04 {EtherCAT Coupler) a
AX_SOZPE1L 04 AX-50ZPE11-04 (Power Supply - Module Power 24¥ 1o 5¥) 0
[] Show differences to project
Sean Devices Copy All Devices to Froject Clom
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3.1.4.2 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

AX_502PS11_0A

Select the Inputs

General | Select the Outputs

MName
Process Data

EtherCAT Parameters

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Type Index

MName Type Index
[w] 16#1A00 Error and Alarm
Unit Power Input Low Voltage Warning  BIT

Unit Power Output Error BIT

166000:01
166001:01

(2) Click

status and error codes for each channel.

on the toolbar to go into online mode. In the 1/O Mapping tab, you can find the variables, current value,

AX_502P511_DA

Filter Show all

~ &b Add FB for IO Channel.. ™= Go to Instance

J

General Find
Process Data Wariable
=--[L3l 16#1A00 Error and Alarm
Log ="
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information

Mapping Channel

Unit Power Input Low Yaoltage Warning

Unit Power Output Error

Address Type  Unit  Description
%RIX3.0 BIT Unit Power Input Low Valtage Warning
%IX3. 1 BIT Unit Power Qutput Error

Reset Mapping

l #@ = Create new variable

% = Map to existing variable

Always updatevariables | Use parent device setting

3.1.4.3 Status

Click
messages of the module.

on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic

AX_502P511_0A

General EthercaT

Process Data Last DiagnosticMessage

Running

Acknowledge

EtherCAT Parameters Diag String
EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

~
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3.1.4.4 Information
In the Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,

Order Number and Description for the power supply module.

AX_S02PS11_0A B
General General
Name: AX-502P5 11-0A (Power Supply - Module Power 24V to 5v)
Process Data Vendor: Delta Electronics, Inc.
Categories: Slave
EtherCAT Parameters Type: 65
ID: 1DD_1051602000310200
EtherCAT I/O Mapping Version: Revision=16%00310200
Order Number: AX-502P511-0A
EtherCAT IEC Objects Description: EtherCAT Slave imported from Slave XML: AX_502P511_0A_V0310200.xml Device: AX-502P511-0A (Power Supply - Module Power 24V to 5V)
Status
Information
3.1.5 Process Data
This section introduces the settings and monitoring of PDO data exchange.
Index Subindex Name Description Data Type | Attr. | Default
Unit power input low voltage Under voltage warning
16#6000 16#01 . ) i BOOL RO 0
warning (Unit power input)
. Abnormal output power
16#6001 16#01 Unit power output error ) BOOL RO 0
(Unit power)
3.1.6 Troubleshooting
Error code LED indicator
Name Solution
(16#) LV LED | Channel LED
Unit power input low voltage .
NA . ON NA Check the input voltage.
warning
Check if the load current is exceeding 2A.
NA Unit power output error OFF NA If the output voltage is abnormal, contact
the local authorized distributors.
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3.2

AX-510PS12-0A

AX-510PS12-0A is an I/O power supply module. This section introduces its specifications, operations and wirings.

3.2.1 Specifications

Item

Specification

External connector

Spring-clamp terminal block (16 terminals)

Dimension (mm)

12 (W) x 100 (H) x 80 (D)

Weight

60 g

o

Electrical specification

Input voltage/power (I/O power)

24 VDC (-15%~20%) / under 240 W,
depending on external power output

Maximum unit power supply

N/A

Maximum 1/O power supply

Less than 10 A (240 W), depending on the
external power output

Current capacity for spring-clamp terminal block

Less than 5 A/ terminal; less than 10 A /
module

Maximum power consumption for module
(I/O power)

1 mA (0.024 W)

Minimum power consumption (unit power)

No power consumed

Isolation method

Between I/O power and external power: no
isolation

Between unit power and 1/O power:
500 VAC (20 MQ min.)

3.2.2 Dimensions and Parts

() Dimensions

e |
1 = i
= =] i
| '
1|2 == =~ = =
— = |
=[P M-
| g ~ -
o i O i o 8
0 i =4 g . -
— g Ml - =
=/ ¢ dl =l
= | L o [} E'
- g M-
] 4] L
12 80
14.2
Unit : mm
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Parts
.fzxp;s;ziiﬂz;e,aﬁ»@
=1L
— - =i T®
=1
ol 0
ol g
o |l 0 | o
o Il .
o |l 0 |70 o —
0 o |l o =)
] ﬂﬂ o % F
|l olmE
e — L K
No. Name
1 | AX connector (L)
2 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 Channel status indicator
7 | Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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3.2.3 Arrangement of Terminals, LED Indicators and Wiring

3.2.3.1 Arrangement of Terminals

Fzopsiiz |

O doo

O MmO

Orwrd2023

0O bsOs

404

Os0Os 4

:Iel]s]

707

K}

K}
10V
3 e
[}V
10G
10V
10G
10V

10V

[=]

=]
)
]

]
<

10G
24V
[e]6]
f;\llv T DC24v
Pin No. Symbol Description Pin No. Symbol Description
LO [e)V) 1/0 power output: 24 VDC RO 10G 1/0 power output: 0 VDC
L1 [e)V] 1/0 power output: 24 VDC R1 10G 1/0 power output: 0 VDC
L2 [e)V] 1/0 power output: 24 VDC R2 10G 1/0 power output: 0 VDC
L3 [e)V] 1/0 power output: 24 VDC R3 10G 1/0 power output: 0 VDC
L4 [e)V] 1/0 power output: 24 VDC R4 10G 1/0 power output: 0 VDC
L5 [e)V] 1/0 power output: 24 VDC R5 10G 1/0 power output: 0 VDC
L6 24V 1/0 power input: 24 VDC R6 ov 1/0 power input: 0 VDC
L7 24V 1/0 power input: 24 VDC R7 ov 1/0 power input: 0 VDC
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3.2.3.2 LED Indicators

Name Color Status Description
D OFF Not supplied with power
Power Green
D ON Power on

3.2.3.3 Wiring and Loop Configuration

® Wiring

AX-510PS12-0A

e OV I0G e

e IOV 10G o

e |OV I0G e

e IOV I0G o

e IOV 10G o

e IOV 10G e

o 24V oV e

—te 24V oV e

[

24VDC
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Loop Configuration

[2av]
24vDC ==
oV
Unit " V+ V+ [T unit ___
——— H 1 1
! Power |_[ V- V- | .1 Power |
AX ! IAX
Connector : : Connector
- - 1
(O 10 rTiov ovfh o _+ ®
“T7 Power |_|10G 10G | _i Power

This product shall be powered by a certified SELV/PELV power supply unit with operating temperature
of minimum 60 °C, which meets the requirements of IEC 61010-1:2010 or latest edition.

With the SELV/PELV power supply connected to 24V/0V terminals of the removable terminal block, the
output rating of the power supply is 24V DC/10A, and the power is supplied to the right-side module
for 1/0 power use via IOV/IOG of the AX connector. There are no current limiting components on the
current paths from 24V/0V to IOV/I0G.

SELV/PELV power supply units for AX-502PS11-0A and AX-510PS12-0A have different output ratings.
Thus do NOT have them share the same power supply unit.
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3.3 AX-516PC10-0A

AX-516PC10-0A is an I/O power connector module. This section introduces its specifications, operations and wirings.

3.3.1 Specifications

Item Specification

Spring-clamp terminal block (16
External connector

terminals)
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 60g
Maximum unit power supply N/A
Maximum power supply (/0O power) N/A

Less than 5 A/ terminal; less than 10 A/

Electrical  |Current capacity for spring-clamp terminal block
module

specificatio
n

Between I/O power and external power:

no isolation

Isolation method .
Between unit power and 1/O power:

500 VAC (20 MQ min.)

3.3.2 Dimensions and Parts

() Dimensions

- 86 -
1 NEII [
- !
) == = '0
P il
2 i E H ] g
M FE 4 .
= o [llF WM -
= ) i H] z '
£ (|- il £
— D b g D
I i ol
12 | 80 -
L 14.2
Unit : mm
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Parts
® TEe——
] =1
- e, =1 | )
N ai_,() Fa == =111l
o [
: ® &l ol
] @ - ﬂﬂ o
° e
0 Wl ol -
I o 11— e ==
: [ =
v e .
I e =
No. Name
1 | AX connector (L)
5 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 | Model code
6 | Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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3.3.3 Arrangement of Terminals, LED Indicators and Wiring

3.3.3.1 Arrangement of Terminals

S

o

. 1oV 24v

OV 24V

L 1OV, 24y

OV 24V

L Vo o4y

OV 54y

OV 24V

L] OV 54y

OV 54y

24V

[T
E 1 R 24V
Pin No. Symbol Description Pin No Symbol Description
LO [e)V) 1/0 power output: 24 VDC RO [e)V] 1/0 power output: DC 24 V
L1 [e)V) 1/0 power output: 24 VDC R1 [e)V] 1/0 power output: DC 24 V
L2 IOV | 1/0 power output: 24 VDC R2 1oV I/0 power output: DC 24 V
L3 IOV | 1/0 power output: 24 VDC R3 1oV I/0 power output: DC 24 V
L4 IOV | 1/0 power output: 24 VDC R4 1oV I/0 power output: 24 VDC
L5 IOV | 1/0 power output: 24 VDC R5 1oV I/0 power output: 24 VDC
L6 IOV | 1/0 power output: 24 VDC R6 IOV I/0 power output: 24 VDC
L7 IOV | 1/0 power output: 24 VDC R7 IOV I/0 power output: 24 VDC
3.3.3.2 LED Indicators
Name Description

NA No LED indicator
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3.3.3.3 Wiring and Loop Configuration

® Wiring

o

° Loop Configuration

AX-516PC10-0A

e IOV IOV e

e IOV IOV e

e |OV IOV e

e IOV IOV e

e IOV IOV e

e IOV IOV e

e IOV IOV e

e IOV IOV e

Unit 7] V+
7 Power |_| V-
AX !
Connector !
(ORE o "Tiov
"=~ Power |_|10G

V+ [71 Unit
V- | I Power
IovV [T 10
I0G | _i Power

AX
Connector

(R
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3.4

AX-516PC20-0A

AX-516PC20-0A is an I/O power connector module. This section introduces its specifications, operations and wirings.

3.4.1

Specifications

Item

Specification

External connector

Spring-clamp terminal block (16 terminals)

Dimension (mm)

12 (W) x 100 (H) x 80 (D)

Weight 60 g
Maximum unit power supply N/A
Maximum 1/O power supply N/A
. . . . Less than 5 A/ terminal; less than 10 A/
Electrical |Current capacity for spring-clamp terminal block
e module
specificatio
N Between I/O power and external power: no
isolation
Isolati thod .
sowation metho Between unit power and 1/O power:
500 VAC (20 MQ min.)
3.4.2 Dimensions and Parts

() Dimensions

o 86 ~
,_D. ‘
= =]
= P =
L IF 'R
m m
n i E g o 8
2 i 2 g . A
= « [llP M- =
1| E v o . u =10
[ d =
— LN =-m ]
[ ]
-l Lo ol |
_ 12 80 -
14.2
Unit : mm
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() Parts
@ AX-516PC20-0A — 1 1» @
10 Power Connector, 16 10G =1
=1
< = |
@ - = > @
0 == = = — ED "~
7777777 106G
ﬂ; o ﬂﬂ o ﬂﬁ.m
- 106
<:)‘ : o M 00T o
106
@*— o M 0[BT o
106
o | e
106
,,,,,j 0 M o nn 10G =1
10G =1 A
1] o ol [EIEA R =1 []
10G <61
o “ﬂ 0 [[616] e =
106G |
o M L (KA RS
L R E‘
NI =1 = T
No. Name

1 | AX connector (L)

Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description

12 | AX connector (R)
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3.4.3 Arrangement of Terminals, LED Indicators and Wiring
3.4.3.1 Arrangement of Terminals
o >
mn 10G o
o > OV
10G ov
S TG o
.. 10G ov
o6 >
10G ov
10G ov
nn 10G ov
S 106 ov
.. 10G ov
oG > o
EE 10G ov
e > OV
10G ov
L R
Pin No. Symbol Description Pin No. Symbol Description
LO 10G 1/0 power output: 0 VDC RO 10G 1/0 power output: 0 VDC
L1 10G 1/0 power output: 0 VDC R1 10G 1/0 power output: 0 VDC
L2 10G 1/0 power output: 0 VDC R2 10G 1/0 power output: 0 VDC
L3 10G 1/0 power output: 0 VDC R3 10G 1/0 power output: 0 VDC
L4 10G 1/0 power output: 0 VDC R4 10G 1/0 power output: 0 VDC
L5 10G 1/0 power output: 0 VDC R5 10G 1/0 power output: 0 VDC
L6 10G 1/0 power output: 0 VDC R6 10G 1/0 power output: 0 VDC
L7 10G 1/0 power output: 0 VDC R7 10G 1/0 power output: 0 VDC
3.4.3.2 LED Indicators
Name Description
NA No LED indicator
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3.4.3.3 Wiring and Loop Configuration

® Wiring

o

[ Loop Configuration

AX
Connector

()

Unit

~” Power |_|

AX-516PC20-0A

e |0G I0G o

e |0G I0G o

e |IOG I0G o

e |IOG I0G o

e |IOG I0G o

e |IOG I0G o

e 10G 10G o

e |I0OG I0G e

T
V+ V+
V- V-
T11ov 10V
10G 10G | _

AX
Connector

R)
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3.5

AX-516PC30-0A

AX-516PC30-0A is an I/0O power connector module. This section introduces its specifications, operations and wirings.

3.5.1 Specifications

Item

Specification

External connector

Spring-clamp terminal block (16 terminals)

Dimension (mm)

12 (W) x 100 (H) x 80 (D)

Isolation method

isolation

Between unit power and 1/O power:
500 VAC (20 MQ min.)

Weight 60 g
Maximum unit power supply N/A
Maximum 1/O power supply N/A
. . . Less than 5 A/ terminal; less than 10 A /
. Current capacity for spring-clamp terminal block
Electrical module
specification Between I/O power and external power: no

3.5.2 Dimensions and Parts

() Dimensions

, 86
= = 0
= | a— —
= == I == = [
Ll d
m o
L i E H o 8
. i =4 g . M
= s [P W - —
= v o : u = [0
S dl B
— W =-m
b g
i L ol
12 _ 80 -
o 142
Unit : mm
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® Parts

. ®
AX-516PC30-0A —————F—1»
10 Power Connector, 8 10V, 8106 ==
- r=1 )
=T
=1L 12
=1 == =1 []
<= 1
1oV,
0 o
1oV,
[u] L [ENENPS
1oV,
0 0[BT oo
10V,
[u} o 106
1oV,
o o
:33 el
e
] o f@ 06 re=1 ]
10V = 11
o LIGE = g
o =T
o o i 10G.
LR W
==/

No. Name
1 | AX connector (L)
2 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 | Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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3.5.3 Arrangement of Terminals, LED Indicators and Wiring

3.5.3.1 Arrangement of Terminals

OV 24V

10G

§

ov
24V

o

oY)
. 10G ov
OV 24V
. 10G ov
OV 24V
. 10G ov
OV 24V
. 106 ov
OV 24V
. 10G ov
OV 24V
@ 10G : ov
OV 24V
. 10G ov
Pin No. Symbol Description Pin No. Symbol Description
LO [e)V) 1/0 power output: 24 VDC RO 10G 1/0 power output: 0 VDC
L1 [e)V) 1/0 power output: 24 VDC R1 10G 1/0 power output: 0 VDC
L2 [e)V) 1/0 power output: 24 VDC R2 10G 1/0 power output: 0 VDC
L3 [e)V) 1/0 power output: 24 VDC R3 10G 1/0 power output: 0 VDC
L4 [e)V) 1/0 power output: 24 VDC R4 10G 1/0 power output: 0 VDC
L5 [e)V) 1/0 power output: 24 VDC R5 10G 1/0 power output: 0 VDC
L6 [e)V) 1/0 power output: 24 VDC R6 10G 1/0 power output: 0 VDC
L7 [e)V) 1/0 power output: 24 VDC R7 10G 1/0 power output: 0 VDC
3.5.3.2 LED Indicators
Name Description

NA No LED indicator
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3.5.3.3 Wiring and Loop Configuration

® Wiring

o

o Loop Configuration

Unit 1]
™77 Power |
AX -
Connector |
L ! -
(] : 0
"7 Power |

AX-516PC30-0A

e IOV I0G o

e IOV I0G o

e IOV I0G o

e IOV I0G o

e IOV I0G o

e IOV 1I0G e

e OV I0G o

e |OV I0G e

V+

V+

10V

_]10G

10V

10G

AX
Connector

(R
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3.6

AX-514PC40-0A

AX-514PC40-0A is an I/O power connector module. This section introduces its specifications, operations and wirings.

3.6.1 Specifications

Item

Specification

External connector

Spring-clamp terminal block (16 terminals)

Dimension (mm)

12 (W) x 100 (H) x 80 (D)

Isolation method

Weight 60 g
Maximum unit power supply N/A
Maximum 1/O power supply N/A
) ) ) Less than 5 A/ terminal; less than 10A /
. Current capacity for spring-clamp terminal block
Electrical module
specification Between I/O power and external power: no

isolation

Between unit power and 1/O power:

500 VAC (20 MQ min.)

3.6.2 Dimensions and Parts

() Dimensions

% |
! NIIII [
= [[p— =
1|2 == = == = [
] =1
L dl
m h m
o m 8 | " b4
2 i -— g . il
« [l M - =
] o m H] u %ln
) i g a e |
—— =
b g
ol | ll - o] |
12 80
o 142
Unit : mm
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[ ) Parts
[14PC > 5 =
@< Eéﬂ © AX-514PC40-0A ——— >
o b 10 Power Connector, 14 FE =1
n] :g??_»@ =1 L
@ < 5015 1 T=1 [ |
== 353] A = P
I N ) & ==
SLD
= |l | e
10 0| SLD
o il —® Al e
1 1 SLD
o U M 0 [[2]2] gp
A 2| < SLD
o |l | ] (5
3 3| SLD
3 o |l | <o =
|4 Ai SLD =1
o |l : | el =1
5 50/ SLD = 11 A
- W BE | - =
o lF | ojm— .
7 L R
=/ () = =
No. Name
1 | AX connector (L)
2 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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3.6.3 Arrangement of Terminals, LED Indicators and Wiring
3.6.3.1 Arrangement of Terminals
SLD
nn SLD
SLD
SLD
SLD
SLD
SLD
SLD
SLD
nn SLD
SLD
SLD
[6]6] =
=
L R
Pin No. Symbol Description Pin No Symbol Description
LO SLD For shielding RO SLD For shielding
L1 SLD For shielding R1 SLD For shielding
L2 SLD For shielding R2 SLD For shielding
L3 SLD For shielding R3 SLD For shielding
L4 SLD For shielding R4 SLD For shielding
L5 SLD For shielding R5 SLD For shielding
L6 - Grounding R6 - Grounding
L7 L Grounding R7 L Grounding
3.6.3.2 LED Indicators
Name Description
NA No LED indicator

3-31

o



o

AX-5 Series Module Manual

3.6.3.3 Wiring and Loop Configuration

® Wiring

° Loop Configuration

AX
Connector

L)

AX-514PC40-0A

e SLD SLD e

e SLD SLD e

e SLD SLD e

e SLD SLD e

e SLD SLD e

e SLD SLD e

e SLD SLD e

e FE FE

SLD

FE

Unit 77 v+

77 Power |_| V-
1
i

! 1o I"llov

"7 Power |_|10G

10V

10G | _

AX
Connector

R
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Chapter 4 Digital Input / Output Modules

4.1 AX-516AM10-0A

AX-516AM10-0A, a digital input module, receives external 16-point digital signals (NPN). This section introduces its
specifications, operations and wirings.

4.1.1 Specifications

Item Specification

Input points 16

External connector type Spring-clamp terminal block (16 terminals)

1. Free Run mode
I/0 refresh modes

2. DC mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 69 g
1/0 form Sourcing input (NPN)
Input current 2.5 mA TYP. (24 VDC), constant current
ON (voltage) 11-30 V (EN 61131-2, type 3)
OFF(voltage) -3—+5V (EN 61131-2, type 3)
Maximum ON / OFF response time 150 us /150 us
Between unit power and external power: no isolation
Isolation method Between digital signal and internal signal: 500 VAC

Electrical specification . .
Between channels: no isolation

Maximum power consumption

, 200 mA (1W)
(unit power)

Maximum power consumption
24 VDC/40 mA
(I/O power)

Minimum power consumption
No power consumed
(I/O power)

Connection Lost Protection -

Short Circuit Protection (SCP) --

Others Over Voltage Protection (OVP) / o
) Current limiting
Over Current Protection (OCP)
Filter function Input filter time: 0-255 ms; (default: 3 ms)
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N

4.1.2 Dimensions and Parts

() Dimensions

86 .
.|—
g
g
lE =
Il -
ol - .
g d ¢
[}
ll -
[}
|
Il -
; _1
12 80
14.2
Unit : mm
(] Parts
Fream 5 I~ T
@< o=po AX-516AM10-0A ———— 1%
o por>®) iiiverktadiisd =1
;g:] iz
Dol =T
=a iy ==
7 i e =1 P
=/k7> o &k 1
= o |
e =
. U EE ol
llr mE O o
3 3] 18
= |l o
4 4; 110 %
i o | a o | =4
-l == Jm B
s off m iz |
o o
LR 10G W
])lg) IR = T
No. Name

1 | AX connector (L)

Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description

12 | AX connector (R)
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Input / Output

Modules

4.1.3
4.1.3.1

Arrangement of Terminals, LED Indicators and Wiring

Arrangement of Terminals

Feavio]

System LED ——| gers|
ERROR LED — | Qewels

T

,
il

..
1 (1

]
I

Channel LED

*1. The marked black areas are terminals with LED indicators.

*

iy

338,

S [0 < | o= s S
4 4 4 N

=4}

41

110
111 ]

112
113 ]

114
15

10G

Refer to the table below to see the terminals and corresponding symbols and channels.

Pin No. Symbol Description Pin No. Symbol Description
LO 10 Digital input channel 0 RO 11 Digital input channel 1
L1 12 Digital input channel 2 R1 13 Digital input channel 3
L2 14 Digital input channel 4 R2 15 Digital input channel 5
L3 16 Digital input channel 6 R3 17 Digital input channel 7
L4 18 Digital input channel 8 R4 19 Digital input channel 9
L5 110 Digital input channel 10 R5 111 Digital input channel 11
L6 112 Digital input channel 12 R6 113 Digital input channel 13
L7 114 Digital input channel 14 R7 115 Digital input channel 15
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4.1.3.2 LED Indicators
Name Color Status Description
(] OFF ECAT INIT
A Blinking (0.2s) ECAT Pre OP
System Blue
A Blinking(1s) ECAT Safe OP
. ON Normal (OP)
D OFF Module is functioning correctly.
Error Red
. ON A severe error occurs on the module.
D OFF The channel is OFF.
Channel Green
D ON The channel is ON.
4.1.3.3 Wiring and Loop Configuration
® Wiring

AX-510PS12-0A

: 10V 10G
10V 10G
10V 10G
10V I0G
[0}V I0G
10V I0G
24V ov

p 24V ov ¢

AX-516PC20-0A AX-516AM10-0A

10G | 106G 10 1 |

10G | 106G 12 13 o \

I0G | 10G ¢ 14 I5 (

10G | 106G 16 17

10G | 106G 18 19

10G | 106G 110 111

10G | 106G 112 113

106 | 106G ¢ 114 115 ® |
! (
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° Loop Configuration
AX-516AM10-0A

[hl
[}
Z 0
oy
EnQ
ha
i
10 ~115 "
| {1 e i
\
10G
Unit "7 v+ V+ [T unit ___
"7 Power |_[ V- V- | .1 Power i
AX ! AX
Connector ! ! Connector
— - — 1
o o Tiov ov[T o _+ ®
"~ Power |_[10G 10G | _1 Power
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4.1.4 Settings in DIADesigner-AX

This section introduces some basic operations and settings in the DIADesigner-AX software.

4.1.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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Chapter 4 Digital Input / Output Modules

(1) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices - 2 x
=3 Untted1o -
= () Device (AX-308EAOMALT)
@ Hardware Configuration
= A Network Configuration
Ay EtherCAT Filter
= Bl PLC Logic
=1} Application
i) Library Manager
Motion_PRG (PRG)
PLC_PRG {PRG)
= {4 Task Configuration
=8 EtherCAT Task
] Motion_PRG
=8 MainTask
& PLc_PRG
= [ Builtin_10 (Builtin_10}
(i D10 (D10}
[ Delta_LocalBus_Master (Delta LocalBus Master)
[ EtherCAT_Master_SoftMotion o
3 SoftMotion General Axis Pool
Copy
Paste
¥ Delete
Refactoring 3
Properties...
Add Object
=) Add Fold:
Tnsert Device,
Scan For Devices
Disable Device
Update Device
[§ Edit Object
Edit Object with
£dit 10 mapping
Import mappings from CEV...
Export mappings to CSV..
3 £5 Parameter Backup and Restore..
[N T
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices > 1 X

=3 Untited19 -
=[] Device (AX-308EAOMAIT)
@ Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
=&l pLC Logic
=} Application
M) Library Manager
Mation_FRG (FRG)
PLC_PRG (PRG)
= @ Task Configuration
=g EtherCAT Task
3] Moton_PRG
=g MairTask
& PLC_PRG
= Builtin_10 (Builtin_10}
DIO {DIO)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
= EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMation)
T AX_S00CECO0_DA (AX-S00CECNN-NA (FtherCAT Counleri)
"3 SoftMation General Awis P g Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties.
Add Object

=) AddFolder..
Insert Device.
Disable Davice
Update Device...

[T EditObject
Edit Object with.

Edit I0 mapping

Impert mappings from CSY...
Export mappings to CSV...
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) Method 2: Scan to add the modules in.

Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....
Devices > o X
=8 untitled19 -
= [ Device (AX-308EAOMALT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
=1 PLC Logic
=4} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=g EtherCAT Task
] Motion_PRG
= @ MairTask
& FLC_PRG
= suiltin_10 (Builtin_10)
@ oo oIoy
m Delta_LocalBus_Master {Delta LocalBus Master)
m EtherCAT_Master_SoftMotion -
3 SoftMotion General Axis Pool & Cut
Copy
Paste
¥ Delete

Refactoring 3

Properties...

N

Add Object

&) Add Folder
Add Device...
Insert Device.
Disable Device
Update Device.

(7" EditObject
Edit Object with

Edit 10 mapping

Import mappings from CSV...
Export mappings to CSV.

E%  Parameter Backup and Restore...

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O *

Seammed Devices

Device name Device type Alias Address
= A¥_SO0CECO0_0A AX-S00CECO0-04 (EtherCAT Coupler) 1}
AX_S16AMI0_04 AX-516AM10-04 (16 Channel Digital Inpt NPN 24VDC F Smd 1ms) 0

[ Shiow differences to project

Scan Devices Copy All Devices to Project Close
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4.1.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

General

CoE Parameters startup Parameters
Favorites
Process Data Startup Parameters

[+ &ll Parameters

(1) Favorites

) You can add the desired parameters to the Favorites list. Click
then you can start to upload and download the parameters.
General 41@ % é é é x

CoE Parameters Favorites

on the toolbar to go into online mode, and

Process Data Filter T Index:Subindex Name Value Current Value Default Value Ran|
Diagnosis History
Log
NA 16#5001:16#01 User Command - User Command
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
‘T Compare Compare
Y . _ Upload the selected parameters from the module
= Upload Selection from Device .
to DIADesigner-AX.
& . Upload all the parameters from the module to
i | Upload All from Device ]
DIADesigner-AX.
=i . . Download the selected parameters from
— Download Selection to Device )
DIADesigner-AX to the module.
] . Download all the parameters from DIADesigner-
. | Download All to Device
AX to the module.
= ) ) Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
ry . Synchronize all the parameters to the startup
= Synchronize to All Startup Parameter(s)
parameters.
4 Delete Delete

4-11
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(2) Startup Parameters

° Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the

module. For editing, you have to set up these parameters in offline mode.

General % f +

CoE Parameters Startup Parameters

Expert Process Data Line Index:Subindex Name Value Range Bit Length 4
1 16#8000:16#01 CHO Input Filter Time 3 0 ~ 255 8 &

Process Data "
2 16#8000:16#02 CH1 Input Filter Time 3 0~ 255 8

Log 3 16#8000:16#03 CH2 Input Filter Time 3 0~ 255 8
4 16#8000:16%04 CH3 Input Fiter Time 3 0~ 255 8

EtherCAT /0 Mapping 5 16#8000:16205 CH4 Input Filter Time 3 0~ 255 [

EtherCAT IEC Objects 6 16#8000:16#06 CHS5 Input Filter Time 3 0~ 255 8
7 16#8000:16#07 CH6 Input Filter Time 3 0~ 255 8

Status 8 16#8000:16#08 CH7 Input Filter Time 3 0~ 255 8
9 16#8000:16#09 (CH8 Input Filter Time 3 0~ 255 8

Information
10 16#8000:16#0A CHY Input Fiter Time 3 0~ 255 8
11 16#8000:1620B CH10 Input Filter Time 3 0~ 255 8
12 16#8000:16#0C CH11 Input Filter Time 3 0~ 255 8
13 16#8000:16%0D CH12 Input Filter Time 3 0~ 255 8
14 16#8000:16#0E CH13 Input Filter Time 3 0~ 255 8
15 16#8000:16%0F CH14 Input Filter Time 3 0~ 255 8
16 16#8000:16%10 CH15 Input Filter Time 3 0~ 255 8
17 16#8001:16201 CHO Input Filter Threshold 80% 8

Icon Function Description
x Delete Delete
‘* Move up Move up
+ Move down Move down

(3) All Parameters

° You can find all the CoE parameters here. Click

start to upload and download the parameters.

on the toolbar to go into online mode, and then you can

° After clicking the upload button, you can see the current values of parameters in Current Value column.
° You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

General

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT IfO Mapping

EtherCAT IEC Objects

Status

Information

P2 |

IS 0K .
=

—
All Parameters Clear
Filter T Index:Subindex Name Value Current Value Default Value
NA 16#5001:16#01 User Command - User Command 0
NA 16#8000:16#01 Input Filter Time - CHO Input Filter Time 3 3
NA 16#8000:16#02 Input Filter Time - CH1 Input Filter Time 3 3
NA 16#8000:16+03 Input Filter Time - CH2 Input Filter Time 3 3
MNA 16%8000:16#04 TInput Filter Time - CH3 Input Filter Time 3 3
NA 16#8000:16#05 Input Filter Time - CH4 Input Filter Time 3 3
NA 16#8000:16706 Input Filter Time - CH5 Input Filter Time 3 3
NA 16#8000:16207 Input Filter Time - CH6 Input Filter Time 3 3
NA 16#8000:16%08 Input Filter Time - CH7 Input Filter Time 3 3
NA 16#8000:16#09 Input Filter Time - CH8 Input Filter Time 3 3
NA 16#8000:16F0A Input Filter Time - CH9 Input Filter Time 3 3
NA 16#8000:16#0B Input Filter Time - CH10 Input Filter Time 3 3
NA 16#8000:1620C Input Filter Time - CH11 Input Filter Time 3 3
MNA 16%#8000:16#0D Tnput Filter Time - CH12 Input Filter Time 3 3
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Icon

Function

Description

3

Compare

Compare

Py . _ Upload the selected parameters from the module
— Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
= Upload All from Device .
DIADesigner-AX.
=i . . Download the selected parameters from
= Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
[ | Download All to Device
AX to the module.
= ) ) Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
Fy . Synchronize all the parameters to the startup
(z Synchronize to All Startup Parameter(s)
parameters.
(] Select and right-click a desired parameter to add it to Favorites.

Function

Description

Add to Favorites

Add the selected to Favorites

Add to Startup Parameters

Add the selected to Startup Parameters

Import...

Import the selected

Export...

Export the selected

4-13

> |



AX-5 Series Module Manual

4.1.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Outputs Select the Inputs
MName Type Index Name Type Index
CoE Parameters [ 16#1A00 CHO to CH7 Digital Inp
CHO Digital Input Status BIT 16#6000:16%01
Expert Process Data .
CH1 Digital Input Status BIT 16##6000:1602
Process Data CHZ2 Digital Input Status BIT 16%6000:16%03
CH3 Digital Input Status BIT 1676000:16704
Log CH4 Digital Input Status BIT 16#6000:16%05
CHS Digital Input Status BIT 16#6000:16506
EtherCAT Ij0 Mapping CH6 Digital Input Status BIT 16#6000:16207
CH7 Digital Input Status BIT 16+6000:16708
EtherCAT IEC Objects |w] 16#1A01 CH8 to CH15 Digital In
CH8 Digital Input Status BIT 16#6001:16501
Status CHS Digital Input Status BIT 1626001:1602
CH10 Digital Input Status BIT 16#6001:16%03
Information .
CH11 Digital Input Status BIT 16#6001:16504
CH12 Digital Input Status BIT 16#6001:16#05
CH13 Digital Input Status BIT 16%6001:16%06
CH14 Digital Input Status BIT 16#6001:16%07
CH15 Digital Input Status BIT 16#6001:16%08
[ ] 16#1A02 Error and Alarm
- System Error BIT 16%6100:16%01
(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.
IR Find Filter Show all + ok Add FB for IO Channel... "= Go to Instance J
Expert Process Data Variable Mappi.. Channel Address  Type CurrentWalue  Prepared Value Unit Description
S ] CHO Analog Input Value 2D 13 DINT o CHO Analog Input Value
FREEREEE +o 4y CH1 Analog Input Value %ID14  DINT 0 CH1 Analog Input Value
online Ho CH2 Analog Input Value %ID15 DINT o CH2 analog Input Value
e ] CH3 Analog Input Value %I 16 DINT o CH3 Analog Input Value
EtherCAT IfO Mapping @ System Error %eIX68.0  BIT System Error
R CHO Status %lX68.1 BIT CHO Status
EtherCAT IEC Objects R ] CH1 Status %elNe8.2  BIT CH1Status
R CH2 Status %eIX68.3  BIT CH2 Status
Status Rl CH3 Status %IX6d.4  BIT CH3 Status
Information < i
| Reset Mapping Always updatevariables | Enabled 1 (use bus cyde task if not used in any task)
n -‘"ﬁg = Create new variable "% =Mapto existing variable
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4.1.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. The Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section
for details on errors.

General Update History  Auto Update Only Mew Messages  Ack. Messages
N —— Type Flags Timestamp Message
& Error N 4182023 12:57:44 PM 969ms (16#FF02) EtherCAT Connection Lost.

Expert Process Data & Error N 4/18/2023 12:57:33 FM 743ms (16#FF02) EtherCAT Connection Lost,

Process Data

Online

Diagnosis History

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Tk m e —dime
4.1.4.5 Status
Click on the toolbar to go into online mode. In the Status Tab, you can monitor the current status and latest diagnostic
messages of the module.

General EthercaT - Running

ErERren=is Last diagnostic message Acknowledge

Expert Process Data Diag String
Process Data

Online

Diagnosis History

Log

EtherCAT /0 Mapping
EtherCAT IEC Objects
Status

Information
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4.1.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

EmrrE General

Name: AX-516AM10-0A {16 DI, 24VDC, 2.5mA, 1ms, Source Input (NPM))

CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave
Expert Process Data Type: 65
ID: 1DD_1051208000310100
Process Data Version: Revision=16700310100

Order number: AX-516AM10-04
Description: EtherCAT Slave imported from Slave XML: AX_516AM10_0A_V0310100_20230322.xml Device: AX-516AM10-04 (16 DI, 24vVDC, 2.5mA, ims, Source
Input (MPNJ). AX-516AM10-0A (16 DI, 24VDC, 2.5mA, 1ms, Source Input (NPN))

Log

EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

| Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and
then you can find the hardware version and software version of the module.

Filter T Index:Subindex Name Value Current Value Default Value

4.1.5 Parameter Descriptions

You can use DIADesigner-AX to set up functions for the module. For software operation, refer to section 4.1.4 for more
information. The function blocks in the software are available for you to set relevant parameters. Please refer to the function
block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
) ) o ) DFB_AM_RD_FilterTime
16#8000 Input Filter Time Filtering time for inputs ) )
DFB_AM_WR_FilterTime
) o ) DFB_AM_RD_FilterThreshold
16#8001 Input Filter Threshold Filtering threshold for inputs

DFB_AM_WR_FilterThreshold
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4.1.5.1 Module Status

Index | Subindex Name Description Data Type| Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

o Parameter explanation

This parameter displays the current control status of the module.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
The module is controlled by the controller and the status of the
1 Controlled by Controller (Run) )
controller is Run.
The module is controlled by the controller and the status of the
2 Controlled by Controller (Stop)

controller is Stop.

4.1.5.2 User Command

> |

Index | Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

o Parameter explanation

Users write the commands into the module and the module will execute accordingly. After execution, the module will
send back a corresponding value which indicates that the execution is success or failure.

) User command

Command Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read parameter settings 16#0000 16#FFFF

*L |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory
of the module.
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4.1.5.3 Input Filter Time

Index | Subindex Name Description Data Type|Attr. |Default
16#01 |CHO Input Filter Time USINT |RW 3
16#02 |CH1 Input Filter Time USINT |RW 3
16#03 |CH2 Input Filter Time USINT |RW 3
16#04 |CH3 Input Filter Time USINT |RW 3
16#05 |CH4 Input Filter Time USINT |RW 3
16#06 |CH5 Input Filter Time USINT |RW 3
16#07 |CHG6 Input Filter Time USINT |RW 3
16#08 |CH7 Input Filter Time Filtering time for inputs USINT |[RW| 3
16#8000
16#09 |CHS Input Filter Time Setting range: 0-255 (ms) USINT |RW 3
16#0A |CH9 Input Filter Time USINT |RW 3
16#0B |CH10 Input Filter Time USINT |RW| 3
16#0C |CH1lInput Filter Time USINT [RW| 3
16#0D |CH12 Input Filter Time USINT |RW| 3
16#0E |CH13 Input Filter Time USINT |RW| 3
16#0F |CH14 Input Filter Time USINT |RW| 3
16#10 |CH15 Input Filter Time USINT |RW| 3

o Parameter explanation

The parameter set is to set the filtering time for the inputs of the module. If the duration time for received signals is shorter
than the set filtering time, the signals received will be seen as noises and will be filtered out. The default filtering value is 3
ms. But you can set the filtering time for the inputs according to your application environment.

4-18



Chapter 4 Digital

Input / Output Modules

4.1.5.4 Input Filter Threshold
Index | Subindex Name Description Data Type|Attr. |Default
16#01 |CHO Input Filter Threshold USINT |RW | 80
16#02 |CHL1 Input Filter Threshold USINT |RW | 80
16#03 |CH2 Input Filter Threshold USINT |RW | 80
16#04 |CHS3 Input Filter Threshold USINT |RW | 80
16#05 |CH4 Input Filter Threshold USINT |RW | 80
16#06 |CH5 Input Filter Threshold USINT |RW| 80
16#07 |CH®6 Input Filter Threshold USINT |RW| 80
16#08 |CH7 Input Filter Threshold USINT |RW | 80
16#8001 Filtering threshold for inputs
16#09 |CHS8 Input Filter Threshold USINT |RW| 80
16#0A |CH9 Input Filter Threshold USINT |RW | 80
16#0B |CH10 Input Filter Threshold USINT |RW| 80
16#0C |CH11 Input Filter Threshold USINT |RW | 80
16#0D |CH12 Input Filter Threshold USINT |RW | 80
16#0E |CH13 Input Filter Threshold USINT |RW| 80
16#0F |CH14 Input Filter Threshold USINT |RW | 80
16#10 |CH15 Input Filter Threshold USINT |RW | 80

o Parameter explanation
The parameter set is to set the filtering threshold for the inputs so as to suppress the digital noise interference.

° Input filter threshold

Setting in function block Threshold
0 20%
1 40%
2 60%
3 80%
4 100%

Example: Set the input filter threshold to 80%

Set the input filter time to 10 ms and the input filter threshold to 80%, which means that the threshold time is 8 ms (10ms
* 80%). The signal of duration time less than 8 ms is seen as a noise and filtered out (A T1). But the signal of duration time
greater than 8 ms is seen as a valid signal, and then the cumulative time (A T2) for such a signal input is not reset when a

brief noise signal occurs subsequently.

1
External digital signal input
0

Logic 1 filter time counter

10ms
(Input Filter Time)
8ms

VAR

(Input Filter Threshold)

Oms

1
Module digital input status

AT, =4ms

AT, =9ms

0

P Time

In the system, there are filter time counters logic 0 and logic 1, which have opposite logics but the same operation principle.

4-19



N

AX-5 Series Module Manual

4.1.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

4.1.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

4.1.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

) SYNCO
Using the SYNC signal SYNCO to refresh the values of output channels among modules at the same time

SYNCO SYNCO
| |
|
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |
Set Output | Output Valid L EtherCAT Cycle Time J

N A

| |

1 1

Get Input | Input Latch » Time
° SYNCO + SYNC1

Using SYNCO to refresh the values of outptut channels among modules at the same time and using SYNCL to refresh the
values of input channels among modules at the same time. The shift time between SYNCO and SYNC1 can be modified
with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input | : Set Output | Get Input |

| U |
Set Output | Output Valid : Shift Time :

L EtherCAT Cycle Time J
Get Input | Input Latch | |

. » Time
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4.1.7 Process Data
This section introduces the settings and monitoring of PDO data exchange.
Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Digital Input Status BOOL | RO 0
16#02 |CH1 Digital Input Status BOOL |RO 0
16#03 |CH2 Digital Input Status BOOL | RO 0
16#04 |CHS3 Digital Input Status BOOL | RO 0

16#6000 Digital input values of CHO—CH7
16#05 |CH4 Digital Input Status BOOL | RO 0
16#06 |CH5 Digital Input Status BOOL | RO 0
16#07 |CH6 Digital Input Status BOOL | RO 0
16#08 |CH7 Digital Input Status BOOL | RO 0
16#01 |CHS8 Digital Input Status BOOL | RO 0
16#02 |CH9 Digital Input Status BOOL | RO 0
16#03 |CH10 Digital Input Status BOOL | RO 0
16#04 |CHL11 Digital Input Status BOOL | RO 0

16#6001 Digital input values of CH8—CH15
16#05 |CH12 Digital Input Status BOOL | RO 0
16#06 |CH13 Digital Input Status BOOL | RO 0
16#07 |CH14 Digital Input Status BOOL | RO 0
16#08 |CH15 Digital Input Status BOOL | RO 0

16#6100| 16#01 |System Error System error BOOL |RO 0
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4.1.7.1

Go to the Process Data tab and select the data that you'd like to monitor.

° Digital Input Value: You can monitor the selected channels and deselect the unused channels to save the cycle

time.

Process Data

° Error and Alarm: It is not selected by default.

General

CoE Parameters

Expert Process Data

Select the Outputs

Select the Inputs

Process Data

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

MName Type Index

Mame
[¥] 16#1A00 CHO to CH7 Digital Inp

CHO Digital Input Status
CH1 Digital Input Status
CH2 Digital Input Status
CH3 Digital Input Status
CH4 Digital Input Status
CHS5 Digital Input Status
CH#6 Digital Input Status
CH7 Digital Input Status

CH8 Digital Input Status

CH?9 Digital Input Status

CH10 Digital Input Status
CH11 Digital Input Status
CH12 Digital Input Status
CH13 Digital Input Status
CH14 Digital Input Status
CH15 Digital Input Status

4.1.7.2

|w| 16#1A01 CHB to CH15 Digital In

[] 16#1A02 Error and Alarm
System Error

Type

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

Index

16%6000:1601
16#6000:1602
16#6000:16503
16%6000:16704
16%6000:1605
16#6000:16506
16#6000:16+07
16%6000:16708

16:#6001:16501
16+#6001:16+02
1676001:16%03
16%6001:1604
16:#6001:16%05
16+#6001:16506
16%6001:16707
16%6001:16=08

16#6100:16501

EtherCAT 1/0 Mapping

The ticked items in the Process Data tab are all shown in the tab of EtherCAT 1/0 Mapping.

AX_516AMT0_0A

General

CoE Parameters

Process Data

Log

J

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Find Filter Show all ~ ok Add FB for IO Channel... ™= Go to Instance

Variable Mapping Channel Address Type  Unit  Description

=l 16#1A00 CHO to CH7 Digital Input Status
L CHO Digital Input Status %IX4.0 BIT CHO Digital Input Status
Hp CH1 Digital Input Status %elX4. 1 BIT CH1 Digital Input Status
k] CH2 Digital Input Status %elN4.2 EIT CH2 Digital Input Status
L CH3 Digital Input Status %IX4.3 BIT CH3 Digital Input Status
L CH4 Digital Input Status o%Ix4.4 BIT CH4 Digital Input Status
L CHS Digital Input Status %IX4.5 BIT CHS Digital Input Status
p CH& Digital Input Status %lX4.6 BIT CH6 Digital Input Status
b ] CH7 Digital Input Status %IX4.7 BIT CH7 Digital Input Status

= 16#1A01 CH8 to CH15 Digital Input Status
L CH8 Digital Input Status %IX5.0 BIT CH8 Digital Input Status
L CH9 Digital Input Status oIX5. 1 BIT CH8 Digital Input Status
p CH10 Digital Input Status  %IX5.2 BIT CH10 Digital Input Status
k] CH11 Digital Input Status %I¥5.3 BIT CH11 Digital Input Status
k] CH12 Digital Input Status %oIX5.4 EIT CH12 Digital Input Status
H CH13 Digital Input Status %IX5.5 EIT CH13 Digital Input Status
H CH14 Digital Input Status %IX5.6 EIT CH14 Digital Input Status
p CH15 Digital Input Status %IN5.7 EIT CH15 Digital Input Status

-"@ = Create new variable

| Reset Mapping

% = Map to existing variable

Always updatevariables

Use parent device setting

Enabled 1 {use bus cyde task if not used in any task]

4-22



Chapter 4 Digital Input / Output Modules

4.1.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/0 variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.

4.1.8 Troubleshooting

The Diagnosis History tab records error messages that occurred on the module. The Status tab shows current error
messages. In the All Parameters page of the CoE Parameters tab, you can view the error status via corresponding

Index/Sublndex.

LED indicator

Index Sublndex Name Solution
Error Channel
LED LED
(16#FFO01)
16#01 Unit Power Error ON OFF Check the power supply.
(164FF02) Check the module connection if the
16#02 . . ON OFF connection is securely connected or
EtherCAT Disconnection .
arrange the module placement again.
16#A000
(16#FF03) If the problem persists, contact the local
16#03 ESC or EEPROM Error ON OFF authorized distributors.
16404 (16#FF04) ON OFF If the problem p.erS|sts, contact the local
Flash Error authorized distributors.
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4.2 AX-516AM20-0A

AX-516AM20-0A, a digital input module, receives external 16-point digital signals (PNP). This section introduces its

specifications, operations and wirings.

4.2.1 Specifications

Item Specification
Input points 16
External connector type Spring-clamp terminal block (16 terminals)
I/0 refresh modes 1. Free Run mode
2. DC mode

Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 699

1/0 form Sinking input (PNP)

Input current

2.5 mA TYP. (24 VDC), constant current

ON (voltage)

11-30 V (EN 61131-2, type 3)

OFF(voltage)

-3— +5 V (EN 61131-2, type 3)

Maximum ON / OFF response time

150 ys /150 us

. .. .. _|lsolation method
Electrical specification

Between unit power and external power: no isolation
Between digital signal and internal signal: 500 VAC

Between channels: no isolation

Maximum power consumption
(unit power)

200 mA (1W)

Maximum power consumption
(I/O power)

24 VDC/40 mA

Minimum power consumption
(I/O Power)

No power consumed

Connection Lost Protection

Short Circuit Protection (SCP)

Over Current Protection (OCP)

Others Over Voltage Protection (OVP) /

Current limiting

Filter function

Firmware filtering time: 0-255 ms; (default: 3 ms)
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4.2.2 Dimensions and Parts
) Dimensions
e |
E i
i g
l E =
ll -
ol - .
(= u (=]
g 4l 2
[l =
]
|
Il -
" _1
12 80
14.2
Unit : mm
® Parts
Fream 5 ~
@«*6512 i AX-516AM20-0A > @
g §]L>@ Skipt ey =
o, L
- :I:I:] =T _
@ == 7D7§ "] % 4 = @
. a @ =
N m I o|m—
Chip 0 BE® ] om—
@4_; 0 ; 1 @ o ﬁﬂj:g
0 oo o |
ffffff : i i
110 =T
’ Sie) B =y
il o | I T [F
6 6| 114 e
o o | B
u LR @
=) GD <t
No. Name

1 | AX connector (L)

version)

Label (manufacturer information, service information, safety, serial number, firmware/hardware

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description

12 | AX connector (R)
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4.2.3 Arrangement of Terminals, LED Indicators and Wiring

4.2.3.1 Arrangement of Terminals

System LED
ERROR LED

annel LED

»0
<

=41}
Jut

*
iy
4

&[S

d

d

N

110
111 ]

"

112
113 ]

Y

114
115 ]

"

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. Symbol Description
LO 10 Digital input channel 0 RO 11 Digital input channel 1
L1 12 Digital input channel 2 R1 13 Digital input channel 3
L2 14 Digital input channel 4 R2 15 Digital input channel 5
L3 16 Digital input channel 6 R3 17 Digital input channel 7
L4 18 Digital input channel 8 R4 19 Digital input channel 9
L5 110 Digital input channel 10 R5 111 Digital input channel 11
L6 112 Digital input channel 12 R6 113 Digital input channel 13
L7 114 Digital input channel 14 R7 115 Digital input channel 15
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4.2.3.2 LED Indicators

> |

Name Color Status Description
[] OFF ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
Al Blinking(1s) ECAT Safe OP
] ON Normal (OP)
D OFF Module is functioning correctly.
Error Red
. ON A severe error occurs on the module.
D OFF The channel is OFF.
Channel Green
D ON The channel is ON.

4.2.3.3 Wiring and Loop Configuration

AX-516PC10-0A

AX-516AM20-0A

®  Wiring

AX-510PS12-0A
IOV | 10G 1

Iov | 10G

oV | 10G

oV | 10G

oV | 10G

Iov | 10G

24V ov
¢ 24V ov ¢

1oV 10V 10 11
1oV 10V 12 13 e
IOV IOV ¢ 14 15
IOV 10V 16 17
1oV 1oV 18 19
1oV 1oV 110 111
oV 10V 112 113
1oV 10V T 114 115
L

3-wire

2-wire
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° Loop Configuration
AX-516AM20-0A

"
| 10~115 L] g ii
oy
Sha
@ie
=1
"
"
N
1
Unit 7 V+ V+ 71 Unit I
AX i Power |_[ V- V- | _1 Power ! AX
Connector ! | Connector
L ! S - i R)
! o Tiov ov[™t 10 1
"7~ Power |_|10G 10G | _1 Power
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4.2.4 Settings in DIADesigner-AX

This section introduces some basic operations and settings in the DIADesigner-AX software.

4.2.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.

> |
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(2) Add Modules in
) Method 1: Add the modules in manually

Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.

Devices v X
= [ Unitedzs hd
= [{J Device (Ax-308EADMAIT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
=-[0) pLC Logic
=1L} Application
i) Library Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
=-{f8 Task Configuration
= g% EtherCAT Task

&) motion_PRG
= g% MainTask
@) pLc_PRG
= Builin_IO (Builtin_10)
[ pro ©10)
() Delta_LocalBus_Master (Delta LocalBus Master)
EtherCAT_Master_Softviotion
Lo o
Copy
Paste
¥ Delete
Refactoring »

Properties.

Add Object
£ Add Folder

Insert Device.

Scan For Devices
Disable Device
Update Device.
Edit Object

Edit Object with

=

Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV.

E5 Parameter Backup and Restore.

Right-click System Coupler you added, and then click Add Device... again to select and add modules in.

Devices v 3 X
=3 Unttedio -
= Device (AX-30BEAIMAIT)
o Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= @ﬂ PLC Logic
=} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=3 FtherCAT Task
& Motion_FRG
=-58 MainTask
8 PLC_PRG
= (@ puiltn_10 (Builtin_1c)
DI (DI0)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂi EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_SDOCECO0_0A (AX-SDOCECAN-0A (FtherCAT Counlert)
"3 SoftMotion General Axis P b Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties.

Add Object
) AddFolder...

Insert Device...

Disable Device
Update Device...
Edit Object

Edit Object with...

Ly

Edit 1O mapping
Import mappings from CSV..
Export mappings to CSV...
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Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to

Devices

-7 x

=3 Untitied19
= [ Device (AX-308EAOMALT)
o Hardware Configuration
= .&, Network Configuration
A, EtherCAT Fiter
= Bl PLC Logic
=4} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=g EtherCAT Task
& Motion_PRG
= @ MairTask
& FLC_PRG
=) suiltin_10 (Builtin_10)
@ oo IOy
ﬂi Delta_LocalBus_Master {Delta LocalBus Master)

-

ﬂi EtherCAT_Master_SoftMotion -

"3 SoftMotion General Axis Pocl & cu

Copy
Paste

¥ Delete
Refactaring

Properties.
Add Object

&) AddFolder
Add Device...
Insert Device..
Disable Device
Update Device.

(7" EditObject
Edit Object with

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV.

E%  Parameter Backup and Restore...

add them to the list under EtherCAT Master SoftMotion.

Scan Devices O b4
Seamned Devices
Dievice name Device type Alias Address
=k LK SO0CECO0_04 AE-SO0CECO0-04 (EtherCAT Coupler) 1]
AX _S16AM20 04  A-516AMI0-04 (16 Chanel Digitsl Input PHF 24¥DC / Smd lms) 0
[ Show differences to project
Sean Devices Copy All Devices to Project Cloze
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4.2.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

General

CoE Parameters Startup Parameters
Favorites
Process Data Startup Parameters

[~ &ll Parameters

(1) Favorites

) You can add the selected parameter to Favorites according to your preference. Click on the toolbar to go
into online mode, and then you can start to upload and download the parameters.
General 415 % é é é x

| CoE Parameters Favorites

Process Data Filter T Index:Subindex Name Value Current Value Default Value Ran(

Diagnosis History

Log

NA 16#5001:16:01 User Command - User Command
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
4:[’? Compare Compare

Upload the selected parameters from the module
to DIADesigner-AX.

Upload all the parameters from the module to
DIADesigner-AX.

Download the selected parameters from
DIADesigner-AX to the module.

Download all the parameters from DIADesigner-
AX to the module.

= . . Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)

g Upload Selection from Device
it
|

Upload All from Device

é Download Selection to Device
L .
—3

Download All to Device

startup parameters.

Synchronize all the parameters to the startup

G) Synchronize to All Startup Parameter(s)
parameters.

x Delete Delete
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(2) Startup Parameters
] Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General E

CoE Parameters Startup Parameters v

Expert Process Data Line Index:Subindex MName Value Range Bit Leng
1 16#8000:16%01 CHO Input Filter Time 3 0 ~ 255 8

Process Data 2 16#8000:16%02 CHI Input Filter Time 3 0~ 255 8

lLog 3 16#8000:16%03 CH2 Input Filter Time 3 0 ~ 255 8
4 16#8000:16%04 CH3 Input Filter Time 3 0~ 255 8

EtherCAT 10 Mapping 5 16#8000:16205 CH4 Input Filter Time 3 0~ 255 8

e 6 16#8000:16%06 CH5 Input Filter Time 3 0 ~ 255 8
7 16#8000:16%07 CH6 Input Filter Time 3 0 ~ 255 8

Status 8 16#8000:16%08 CH7 Input Filter Time 3 0~ 255 8
9 16#8000:16%09 CH8 Input Filter Time 3 0 ~ 255 8

Infermation 10 16#8000:16%0A CHO Input Filter Time 3 0~ 255 8
11 16#8000:16%0B CH10 Input Filter Time 3 0 ~ 255 8
12 16#8000:1620C CH11 Input Filter Time 3 0~ 255 8
13 16#8000:16%0D CH12 Input Filter Time 3 0 ~ 255 8
14 16#8000:16#0E CH13 Input Filter Time 3 0 ~ 255 8
15 16#8000:16#0F CH14 Input Filter Time 3 0 ~ 255 8
16 16#8000:16%10 CH15 Input Filter Time 3 0 ~ 255 8
17 16#8001:16%01 CHO Input Filter Threshold 80% 8
18 16#8001:16%02 CH1 Input Filter Threshold 80% 8
19 16#8001:16%03 CH2 Input Filter Threshold 80% 8
20 16#8001:16204 CH3 Input Filter Threshold 80% 8

Icon Function Description
x Delete Delete
‘* Move up Move up
+ Move down Move down
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®)

General

All Parameters

You can find all the CoE parameters here. Click

start to upload and download the parameters.

on the toolbar to go into online mode, and then you can

After clicking the upload button, you can see the current values of parameters in Current Value column.
You can edit the values of parameters in Value column. Once you click the download button, the setting values
will be written into the module and take effect right away.

T2 & 28|

CoE Parameters Al Parameters
Expert Process Data Filter T Index:Subindex Name Value Current Value Defauli
Process Data
Online
VRIS FETy NA 16#5001:16201 User Command - User Command 0
1ag MNA 16#8000:16%01 Input Filter Time - CHO Input Filter Time 3 3
NA 16#8000:16202 Input Filter Time - CH1 Input Filter Time 3 3
EtherCAT I/O Mapping MNA 16#8000:16%03 Input Filter Time - CH2 Input Filter Time 3 3
MNA 16#8000:16%04 Input Filter Time - CH3 Input Filter Time 3 3
EtherCAT IEC Objects " " " "
MNA 16#8000:16%05 Input Filter Time - CH4 Input Filter Time 3 3
Status MNA 16#8000:16%06 Input Filter Time - CHS Input Filter Time 3 3
MNA 16#8000:16%07 Input Filter Time - CHG Input Filter Time 3 3
gy NA 16#8000:16#08 Input Filter Time - CH7 Input Filter Time 3 3
MNA 16#8000:16%09 Input Filter Time - CH8 Input Filter Time 3 3
MNA 16#8000:16%0A Input Filter Time - CHY Input Filter Time 3 3
MNA 16#8000:16%0B Input Filter Time - CH10 Input Filter Time 3 3
MNA 16#8000:16%0C Input Filter Time - CH11 Input Filter Time 3 3
MNA 16#8000:1620D Input Filter Time - CH12 Input Filter Time 3 3
MNA 16#8000:16%0E Input Filter Time - CH13 Input Filter Time 3 3
MNA 16#8000:16%0F Input Filter Time - CH14 Input Filter Time 3 3
Icon Function Description
GIF' Compare Compare
Py . ) Upload the selected parameters from the module
— Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
— Upload All from Device .
DIADesigner-AX.
= . . Download the selected parameters from
— Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
fn | Download All to Device
AX to the module.
= . . Synchronize the selected parameters to the
Synchronize to Selection Startup Parameter(s)
startup parameters.
Py, . Synchronize all the parameters to the startup
& Synchronize to All Startup Parameter(s)
parameters.
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® You can select and right-click the parameter to add the selected parameter to Favorites.

Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected

4.2.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Qutputs Select the Inputs
MName Type Index MName Type Index
SIS HETETEED | 16£1A00 CHO to CH7 Digital Inp
CHO Digital Input Status BIT 16#6000:16#01
Expert Process Data .
CH1 Digital Input Status BIT 1676000:16%02
Process Data CH2 Digital Input Status BIT 166000:16503
CH3 Digital Input Status BIT 16#6000:16%04
Log CH4 Digital Input Status BIT 16#6000:16#05
CHS Digital Input Status BIT 16%6000:16%06
EtherCAT If0 Mapping CH6 Digital Input Status BIT 16#6000:1607
CH7 Digital Input Status BIT 16#6000:16%08
EtherCAT IEC Objects v| 16#1A01 CH8 to CH15 Digital In
CH8 Digital Input Status BIT 16%6001:16%01
Status CH8 Digital Input Status BIT 16:#6001: 16202
i CH10 Digital Input Status BIT 16#6001:16#03
Wi CH11 Digital Input Status BIT 1626001:16504
CH12 Digital Input Status BIT 1676001:16%03
CH13 Digital Input Status BIT 16#6001:16%06
CH14 Digital Input Status BIT 16#6001:16%07
CH15 Digital Input Status BIT 16#6001:16#08
16#1A02 Error and Alarm
System Error BIT 16#6100:16%01
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(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.

N

General Find Filter Show all - = Add FB for IO Channel... Go to Instance
e — Variable Mappi... Channel Address  Type Unit Description
k CHO Digital Input Status %I¥232.1 BIT CHO Digital Input Status
Expert Process Data k] CH1 Digital Input Status %IN232,2 BIT CH1 Digital Input Status
k] CH2 Digital Input Status %I¥232.3 BIT CH2 Digital Input Status
Process Data % CH3 Digital Input Status %IN232.4 BIT CH3 Digital Input Status
k] CH4 Digital Input Status %I¥232,5 BIT CH4 Digital Input Status
Lag k] CHS Digital Input Status %Ix232.6 BIT CH5 Digital Input 5tatus
k] CH& Digital Input Status %I¥232.7 BIT CH& Digital Input Status
EtherCAT /0 Mapping £ CH7 Digital Input Status %IX233.0 BIT CH7 Digital Input Status
EtherCAT IEC Objects k] CHB Digital Input Status %I¥233.1 BIT CHB Digital Input Status
R CHS Digital Input Status %IN233.2 BIT CHS Digital Input Status
Status b ] CH10 Digital Input Status %IX233.3 BIT CH10 Digital Input Status
H CH11 Digital Input Status %I¥233.4 BIT CH11 Digital Input Status
Information * CH12 Digital Input Status %IX233.5 BIT CH12 Digital Input Status
R CH13 Digital Input Status %IX233.6 BIT CH13 Digital Input Status
b ] CH14 Digital Input Status %IX233.7 BIT CH14 Digital Input Status
H CH15 Digital Input Status %I¥234.0 BIT CH15 Digital Input Status
H System Error %I¥234.1 BIT System Error
| Reset Mapping Always updatevariables | Use parent device setting i

@ = Createnew variable % = Mapto existingvariable

4.2.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors.

General Update History  Auto Update  Only Mew Messages  Ack. Messages
CoE Parameters Type Flags Timestamp Message

& Error N 4/18/2023 12:57:44 PM 969ms (16#FF02) EtherCAT Connection Lost.
Expert Process Data & Error N 4/18/2023 12:57:33 FM 743ms (16#FF02) EtherCAT Connection Lost,

Process Data

Online

Diagnosis History

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

T rrm i
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4.2.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General

EtherCAT : Running
Eata et e Last diagnostic message Acknowiledge
Expert Process Data Diag String

Process Data

Online

Diagnosis History

Log

EtherCAT I/0 Mapping

EtherCAT IEC Objects

Status

Information

> |

4.2.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General
Name: AX-516AM20-04 (16 DI, 24VDC, 2.5mA, 1ms, Sink Input (PNP))
CoE Parameters Vendor: Delta Electronics, Inc,
Categories: Slave
Expert Process Data Type: 65
ID: 1DD_1051208100310100
Process Data Version: Revision=16+00310100
Order number: AX-516AM20-04
Log Description: EtherCAT Slave imported from Slave XML: AX_516AM20_0A_V0310100_20230322.xml Device: AX-516AM20-0A (16 DI, 24VDC, 2.5mA, 1ms, Sink

Input (PNP)). AX-516AM20-0A (16 DI, 24VDC, 2.5mA, 1ms, Sink Input (PMP))
EtherCAT IfO Mapping

EtherCAT IEC Objects
Status

Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and
then you can find the hardware version and software version of the module.

Filter T Index:Subindex Name Value Current Value Default Value
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N

4.2.5 Parameter Descriptions

You can use DIADesigner-AX to set up the module. For software operation, refer to section 4.2.4 for more information. The
function blocks in the software are available for you to set relevant parameters. Please refer to the function block manual
for the usage of function blocks.

Index Function Description Function Block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
) ) o ) DFB_AM_RD_FilterTime
16#8000 Input Filter Time Filtering time for inputs ) )
DFB_AM_WR_FilterTime
DFB_AM_RD_FilterThreshold
16#8001 Input Filter Threshold Filtering threshold for inputs

DFB_AM_WR_FilterThreshold

4.2.5.1 Module Status

Index |Subindex Name Description Data Type Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

° Parameter explanation

This parameter displays the current control status of the module.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
The module is controlled by the controller and the status of the
1 Controlled by Controller (Run) )
controller is Run.
The module is controlled by the controller and the status of the
2 Controlled by Controller (Stop)

controller is Stop.

4.2.5.2 User Command

Index |Subindex Name Description Data Type Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RwW 0

o Parameter explanation

Users write the commands into the module and the module will execute accordingly. After execution, the module will
send back a corresponding value which indicates that the execution is success or failure.

) User command

Command Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory
of the module.
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4.2.5.3 Input Filter Time
Index | Subindex Name Description Data Type|Attr.|Default
16#01 |CHO Input Filter Time USINT |RW 3
16#02 |CH1 Input Filter Time USINT |RW 3
16#03 |CH2 Input Filter Time USINT |RW 3
16#04 |CH3 Input Filter Time USINT |RW 3
16#05 |CH4 Input Filter Time USINT |RW 3
16#06 |CH5 Input Filter Time USINT |RW 3
16#07 |CH6 Input Filter Time USINT |RW 3
16#08 |CH7 Input Filter Time Filtering time for inputs USINT [RW| 3
16#8000
16#09 |CHS8 Input Filter Time Setting range: 0-255 (ms) USINT |RW 3
16#0A |CH9 Input Filter Time USINT |RW 3
16#0B |CH10 Input Filter Time USINT |RW| 3
16#0C |CH1linput Filter Time USINT |RW| 3
16#0D |CH12 Input Filter Time USINT |RW| 3
16#0E |CH13 Input Filter Time USINT |RW| 3
16#0F |CH14 Input Filter Time USINT |RW| 3
16#10 |CH15 Input Filter Time USINT |RW 3

o Parameter explanation

The parameter set is to set the filtering time for the inputs of the module. If the duration time for received signals is shorter
than the set filtering time, the signals received will be seen as noises and will be filtered out. The default filtering value is 3

ms. But you can set the filtering time for the inputs according to your application environment.

4.2.5.4 Input Filter Threshold
Index | Subindex Name Description Data Type|Attr. |Default
16#01 |CHO Input Filter Threshold USINT |RW| 80
16#02 |CHL1 Input Filter Threshold USINT |RW | 80
16#03 |CH2 Input Filter Threshold USINT |RW | 80
16#04 |CHS3 Input Filter Threshold USINT |RW| 80
16#05 |CH4 Input Filter Threshold USINT |RW| 80
16#06 |CH5 Input Filter Threshold Filtering threshold for inputs USINT |RW| 80
16#8001| 16#07 |CH6 Input Filter Threshold USINT | RW 80
16408 |CH7 Input Filter Threshold | >c1ing value: 60% /80% / 100% USINT |RW| 80
16#09 |CHS8 Input Filter Threshold USINT |RW| 80
16#0A |CH9 Input Filter Threshold USINT |RW | 80
16#0B |CH10 Input Filter Threshold USINT |RW | 80
16#0C |CH11 Input Filter Threshold USINT |RW| 80
16#0D |CH12 Input Filter Threshold USINT |RW | 80

4-39

> |



N

AX-5 Series Module Manual

Index | Subindex Name Description Data Type|Attr. [Default
16#0E |CH13 Input Filter Threshold USINT |RW | 80
16#0F |CH14 Input Filter Threshold USINT |RW | 80
16#10 |CH15 Input Filter Threshold USINT |RW | 80

° Parameter explanation

The parameter set is to set the filtering threshold for the inputs so as to suppress the digital noise interference.

o Input filter threshold

Setting in function block

Threshold

20%

40%

60%

80%

AlWNPF O

100%

Example: Set the input filter time to 10 ms and the input filter threshold to 80%, which means that the threshold time is 8
ms (10ms * 80%). The signal of duration time less than 8 ms is seen as a noise and filtered out (A T1). But the signal of

duration time greater than 8 ms is seen as a valid signal, and then the cumulative time (A T2) for such a signal input is not

reset when a brief noise signal occurs subsequently.

1

External digital signal input

0

Logic 1 filter time counter

(Input Filter Time)

(Input Filter Threshold)

10ms

8ms

oms

1

Module digital input status

0

AT, =4ms

AT, =9ms

In the system, there are filter time counters logic 0 and logic 1, which have opposite logics but the same operation

principle.
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4.2.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

4.2.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

4.2.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

° SYNCO
Using SYNCO to refresh values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |

| |

K A

| |

1 1

Get Input | Input Latch

» Time

° SYNCO + SYNC1
Using SYNCO to refresh values of output channels and using SYNCL1 to refresh values of input channels among modules
at the same time. The shift time between SYNCO and SYNC1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data
AX EtherCAT Bus Refreshing : Refreshing :
| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
| |
Input/Output Module | Set Output | Get Input | | Set Output | Get Input |
| I |
Set Output | Output Valid :Shlﬂ :
L EtherCAT Cycle Time J
Get Input | Input Latch | |

» Time
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4.2.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Digital Input Status BOOL | RO 0
16#02 |CHL1 Digital Input Status BOOL | RO 0
16#03 |CH2 Digital Input Status BOOL | RO 0
16#04 |CHS3 Digital Input Status BOOL | RO 0

16#6000 Digital input values of CHO—CH7
16#05 |CH4 Digital Input Status BOOL | RO 0
16#06 |CH5 Digital Input Status BOOL | RO 0
16#07 |CH®6 Digital Input Status BOOL | RO 0
16#08 |CH7 Digital Input Status BOOL | RO 0
16#01 |CH8 Digital Input Status BOOL | RO 0
16#02 |CH9 Digital Input Status BOOL | RO 0
16#03 |CH10 Digital Input Status BOOL | RO 0
16#04 |CH11 Digital Input Status BOOL | RO 0

16#6001 Digital input values of CH8—CH15
16#05 |CH12 Digital Input Status BOOL | RO 0
16#06 |CH13 Digital Input Status BOOL | RO 0
16#07 |CH14 Digital Input Status BOOL | RO 0
16#08 |CH15 Digital Input Status BOOL | RO 0

16#6100| 16#01 |System Error System error BOOL |RO 0

4.2.7.1 Process Data
Go to the Process Data tab and select the data that you'd like to monitor.
° Digital Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

° Error and Alarm: It is not selected by default.

General Select the Qutputs Select the Inputs
Mame Type Index Mame Type Index

L2 RS v/ 16#1A00 CHO to CH7 Digital Inp

Expert Process Data CHO ngfta| Input Status BIT 1676000:16%01
CH1 Digital Input Status BIT 16#6000:16%02

Process Data CH2 Digital Input Status BIT 16#6000:16#03
CH3 Digital Input Status BIT 16#6000:16504

Log CH4 Digital Input Status BIT 1676000:16%05
CHS Digital Input Status BIT 16%6000:16506

EtherCAT If0 Mapping CH& Digital Input Status BIT 16#6000:16507
CH7 Digital Input Status BIT 16#6000:16#08

EtherCAT IEC Objects v 16#1A01 CHB to CH15 Digital In
CH8 Digital Input Status BIT 16%6001:16501

Status CH8 Digital Input Status BIT 16£6001:16202
CH10 Digital Input Status BIT 1676001:16%03

Infermat.on CH11 Digital Input Status BIT 1626001:16504
CH12 Digital Input Status BIT 16%6001:16505
CH13 Digital Input Status BIT 1676001:16%06
CH14 Digital Input Status BIT 16#6001:16%07
CH15 Digital Input Status BIT 1676001:16%08
16#1A02 Error and Alarm
System Error BIT 16#6100:16#01
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4.2.7.2 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

| AX_516AMZ20_DA n
]
General Find Filter Show all ~ ok Add FB for IO Channel... Go to Instance J ;
A Variable Mapping Channel Address Type  Unit  Description
= [ 16%1A00 CHO to CH7 Digital Input Status

Process Data k] CHO Digital Input Status %IX6.0 BIT CHO Digital Input Status

L] CH1 Digital Input Status SIN6, 1 BIT CH1 Digital Input Status
Log L] CH2 Digital Input Status S%IX6.2 BIT CH2 Digital Input Status

L] CH3 Digital Input Status S%IN6.3 BIT CH3 Digital Input Status
EtherCAT /0 Mapping 4 CH4 Digital Input Status %I1%6.4 BIT CH4 Digital Input Status

L] CHS Digital Input Status S%IN6.5 BIT CHS Digital Input Status
Ch=caylectbress ] CHE Digital Input Status 3%IX6.6 BIT CHS Digital Input Status
status L] CH7 Digital Input Status SING.7 BIT CH7 Digital Input Status

=-[_1 16#1A01 CH8 to CH15 Digital Input Status

T L] CH8 Digital Input Status SLIN7.0 BIT CH Digital Input Status

L] CHS Digital Input Status SLIN7. 1 BIT CHY Digital Input Status

b CH10 Digital Input Status~ %I%7.2 BIT CH10 Digital Input Status

b CH11Digital Input Status~ %IX7.3 BIT CH11 Digital Input Status

b CH12Digital Input Status~ %IX7.4 BIT CH12 Digital Input Status

b CH13Digital Input Status~ %IX7.5 BIT CH13 Digital Input Status

b CH14Digital Input Status~ %IX7.6 BIT CH14 Digital Input Status

b CH15Digital Input Status ~ %IX7.7 BIT CH15 Digital Input Status

| Reset Mapping Always updatevariables |Use parent device setting ~
) . . . Use parent device setting
@ = Create new variable '$ = Mapto existing variable Enabled 1 {use bus cyde task if not used in any task]

4.2.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/0 variables in the bus cycle task are updated.

Option Description

DIADesigner-AX updates the I/O variables according to the

U t devi tti . . .
S€ parent device setling setting for the Always update variables in the CPU.

DIADesigner-AX updates the I/O variables in the bus cycle

Enabledl (Use bus cycle task if not used in any task) task if they are not used in any other task.

4.2.8 Troubleshooting

The Diagnosis History tab records error messages that occurred on the module. The Status tab shows current error
messages. In the All Parameters page of the CoE Parameters tab, you can view the error status via corresponding
Index/Sublindex.

LED indicator

Index Sublndex Name Error Channel Solution
LED LED
16#01 (16#FF01) ON OFF Check the power supply.

Unit Power Error

Check the module connection if the

16#02 (16#FF02) . . ON OFF connection is securely connected or
EtherCAT Disconnection .
16#A000 arrange the module placement again.
(16#FFO03) If the problem persists, contact the
16403 ESC or EEPROM Error ON OFF local authorized distributors.
(16#FF04) If the problem persists, contact the
16#04 Flash Error ON OFF local authorized distributors.
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4.3 AX-516ANO01-0A

AX-516AN01-0A, a digital output module, outputs 16-point digital signals (NPN). This section introduces its specifications,

operations and wirings.

4.3.1 Specifications
Item Specification
Output points 16
External connector type Spring-clamp terminal block (16 terminals)
I/O refresh modes 1. Free Run mode
2. DC mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 709
1/0 form Sinking output (NPN)

Load voltage

24 VDC

(error range: -15%—+20% - 20.4-28.8 VDC)

Maximum load current

0.5 A/point, 1A/8 points™, 2A/16 points™

Leakage current

Less than 0.1 mA

Maximum ON / OFF response time

150 ps /150 ps

Electrical specification ||sglation method

Between unit power and external power: no isolation
Between digital signal and internal signal: 500 VAC

Between channels: no isolation

Maximum power consumption

Over Current Protection (OCP)

. 200 mA (1W)

(unit power)

Maximum power consumption .
24 VDC/2A™*

(I/O power)

Minimum power consumption
10 mA

(I/O Power)

Short Circuit Protection (SCP) --

Connection Lost Protection --

Others i
Over Voltage Protection (OVP) / Ves

*1. Available for hardware AO edition.
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4.3.2 Dimensions and Parts

() Dimensions

> |
; I
H
]
lE = e =
=l Il -
= |l ~ 9l - o
I EE 4 .
o = o
= |l Il -
[ ] e u
-y B
=l il - ‘
12 80
142
Unit : mm
® Parts —
% TS T
@«Eﬁ m : AX-516AN01-0A ———— 1> @
H Ei»(:) Sk Gutput (P =
- 15005 3 =1
® 0 — n 35 = |- 12
,,,,,,, - ’_’® re=T1
—®

© ®
* A
: | 4
® &
55 s nals sl
R
3B

No. Name
1 | AX connector (L)
Label (manufacturer information, service information, safety, serial number, firmware/hardware

version)

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description
12 | AX connector (R)
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4.3.3 Arrangement of Terminals, LED Indicators and Wiring

4.3.3.1 Arrangement of Terminals

?16.!\.N0'
System LED — - oo
ERROR LED — - OIERR
O 0O:R

ol Wl [l ] ol L&l
8%
(=S)

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. Symbol Description
LO Q0 Digital output channel 0 RO Q1 Digital output channel 1
L1 Q2 Digital output channel 2 R1 Q3 Digital output channel 3
L2 Q4 Digital output channel 4 R2 Q5 Digital output channel 5
L3 Q6 Digital output channel 6 R3 Q7 Digital output channel 7
L4 Q8 Digital output channel 8 R4 Q9 Digital output channel 9
L5 Q10 Digital output channel 10 R5 Q11 Digital output channel 11
L6 Q12 Digital output channel 12 R6 Q13 Digital output channel 13
L7 Q14 Digital output channel 14 R7 Q15 Digital output channel 15
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4.3.3.2 LED Indicators
Name Color Status Description
[] OFF ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
Al Blinking(1s) ECAT Safe OP
] ON Normal (OP)
D OFF Module is functioning correctly.
Error Red
B ON A severe error occurs on the module.
D OFF The channel is OFF.
Channel Green
D ON The channel is ON.

4.3.3.3 Wiring and Loop Configuration

® Wiring

AX-510PS12-0A

|

ov | 106 ¢
iov | 10G
ov | 106G
ov | 106
ov | 106
ov | 106
2av | ov

e24v | ov ¢

¢|-

AX-516PC10-0A AX-516AN01-0A
IOV 1oV Qo0 Q1
lov | 1ov Q2 Q3 e
ov | oV ¢ Q4 Q5
lov | 1ov Q6 Q7 S
lov | 1oV Q8 Q9
IOV 1oV Q10 Q11
lov | 1ov Q12 | Q13
lov | 1oV ¢ Ql4 | Qi5 e
|
2-wire
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° Loop Configuration

N

Q0 ~ Q15
. —
P J L
N N ,
181 ;
B i
> e A
101 1| 1
1 Z0 | 1
1 1 1 1
1 1 I__________I
1 1
vt
Unit 7] V+ V+ [T unit ___
"7 Power |_[ v- V- |} Power i
AX 1 i AX
Connector | Connector
1
® 1+ 0 Tiov ov[t 1o 1 ®
"~ Power |_|10G 10G | _1 Power

L The output circuit and internal circuit of this product are separated only by functional insulation.
A Therefore, to complete the installation of the product in the final system, double or reinforced
insulation should be used between the product and hazardous live parts.
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4.3.4 Settings in DIADesigner-AX

This section introduces some basic operations and settings in the DIADesigner-AX software.

4.3.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.

> |
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.

Devices - 3 X
= tnpdedio -
=/ [ Device (AX-308EAOMAIT)
@ Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
=20 PLC Logic
=} Application
i) Library Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
= {#§ Task Configuration
=g EtherCAT Task

& Motion_PRG
=-§% MainTask
&) pLC_PRG
= Builtin_10 (Builtn_10)
[@ oo (o)
[ Delta_LocalBus_Master (Delta LocalBus Master)
[ EtherCAT_Master_SaftMation (j o
"8 SoftMotion General Axis Pool
Copy
Paste
¥ Delete
Refactoring 3

Properties...

Add Object
) AddFolder.

Insert Device.

Scan For Devices.
Disable Device
Update Device..
Edit Object

Edit Object with

L

£ditI0 mapping
Import mappings from CEV.
Export mappings to CSV.

i E5 Parameter Backup and Restore.

@ A

Right-click System Coupler you added, and then click Add Device... again to select and add modules in.

Devices > X
=G Untiled19 -
=- (il Device (AX-308EAOMA IT)
o8 Hardware Configuration
= A Network Configuration
A, EthercaT Fitter
= @ﬂ PLC Logic
=1L} Application
m Library Manager
Motion_PRG {PRG)
PLC_PRG {PRG)
= {8 Task Configuration
=5 EtherCAT_Task
&) Motion_PRG
= @ MairTask
& pLc_Pra
= [ Buitn_10 (Builtin_10)
[ oo oy
m Delta_LocalBus_Master (Delta LocalBus Master)
= m EtherCAT_Master_SoftMotion {AX-3 Series EtherCAT Master SoftMotion)
M AX_S00CEC00_DA (AX-S00CECO0-0A (FtherCAT Counlar))
"3 SoftMotion General Axis Pl b Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties

Add Object
) Add Folder.

Insert Device.

Disable Device
Update Device.
Edit Object

Edit Object with

L

Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV

4-50



Chapter 4 Digital

Input / Output Modules

Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices

-7 x

=3 Untitied19
= [ Device (AX-308EAOMALT)
o Hardware Configuration
= .3, Network Configuration
A, EtherCAT Fiter
= Bl PLC Logic
= o Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=g EtherCAT Task
& Motion_PRG
= @ MairTask
& FLC_PRG
=) suiltin_10 (Builtin_10)
@ oo IOy
ﬂi Delta_LocalBus_Master {Delta LocalBus Master)

-

ﬂi EtherCAT_Master_SoftMotion C.

"3 SoftMotion General Axis Pocl & ut

Copy
Paste

¥ Delete
Refactaring

Properties.
Add Object

&) AddFolder
Add Device...

Insert Device..

Disable Device

Update Device.
(7" EditObject

Edit Object with

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV.

E%  Parameter Backup and Restore...

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to

add them to the list under EtherCAT Master SoftMotion.

Scan Devices O
Sramned Devices
Device name Device type Alias Address
=- AH_SO0CECO0_0A AH-500CECO0-04 (EtherCA T Covpler) i
AE_SOZFR11_04 AH-502PE11-04 (Unit Power Supply, 24WD0Z, 24) ]
LX S1BAN01 04  AH-S516AN01-04 (16 DO, 24¥DC, 0.54, lms, Sovrce Output MEN)) O
[ Show differences to project
Sean Devices Copy A1l Devices to Project Cloze
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4.3.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

General

CoE Parameters Startup Parameters
Favorites
Process Data Startup Parameters

[~ &ll Parameters

(1) Favorites

) You can add the selected parameter to Favorites according to your preference. Click on the toolbar to go
into online mode, and then you can start to upload and download the parameters.
General 415 % é é é x

| CoE Parameters Favorites

Process Data Filter T Index:Subindex Name Value Current Value Default Value Ran(

Diagnosis History

Log

NA 16#5001:16:01 User Command - User Command
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
4:[’? Compare Compare

Upload the selected parameters from the module
to DIADesigner-AX.

Upload all the parameters from the module to
DIADesigner-AX.

Download the selected parameters from
DIADesigner-AX to the module.

Download all the parameters from DIADesigner-
AX to the module.

= . . Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)

g Upload Selection from Device
it
|

Upload All from Device

é Download Selection to Device
L .
—3

Download All to Device

startup parameters.

Synchronize all the parameters to the startup

G) Synchronize to All Startup Parameter(s)
parameters.

x Delete Delete
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(2) Startup Parameters
L] Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General E

CoE Parameters Startup Parameters v

Process Data Line Index:Subindex Name Value Range
1 16#8000:16+01 CHO Qutput Setting when EtherCAT Connection... | Stay OFF a8

Log 2 16#8000:16%02 CH1 OQutput Setting when EtherCAT Connection... | Stay OFF 8

EtherCAT /0 Mapping 3 16#8000:16#03 CH2 Output Setting when EtherCAT Connection... | Stay OFF a8
4 16#8000:16704 CH3 Qutput Setting when EtherCAT Connection... | Stay OFF a8

EtherCAT IEC Objects 5 16#8000:16205 CH4 OQutput Setting when EtherCAT Connection.. | Stay OFF 8

Status [} 16:#8000:163#06 CH5 Output Setting when EtherCAT Connection... | Stay OFF 8
7 16#8000:16%07 CH6 Qutput Setting when EtherCAT Connection... | Stay OFF 8

Information 8 16#8000:16208 CH7 Output Setting when EtherCAT Connection... | Stay OFF a8
9 16#8001:16201 CHO Qutput Setting when Module in Stopped State | Stay OFF ]
10 16#8001:16%02 CH1 Qufput Setting when Module in Stopped State | Stay OFF 8
11 16#8001:16203 CH2 OQutput Setting when Module in Stopped State | Stay OFF 8
12 16#8001:16%04 CH3 Qufput Setting when Module in Stopped State | Stay OFF 8
13 16#8001:16£05 CH4 OQufput Setting when Module in Stopped State | Stay OFF 8
14 16#8001:16206 CH5 Output Setting when Module in Stopped State | Stay OFF ]
15 16#8001:16#07 CH6 Qufput Setting when Module in Stopped State | Stay OFF 8
16 16#8001:16£08 CH7 Oufput Setting when Module in Stopped State | Stay OFF 8

Icon Function Description
x Delete Delete
f Move up Move up
+ Move down Move down
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(3) All Parameters

° You can find all the CoE parameters here. Click

start to upload and download the parameters.

on the toolbar to go into online mode, and then you can

° After clicking the upload button, you can see the current values of parameters in Current Value column.

° You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

General

P2

&

=8| (@
=

— —

CoE Parameters All Parameters eay

Expert Process Data Filter Y Indesc:Subindex Name Value Current Value Default Value

Process Data

Online

HETESR R NA 16#5001:16%01 User Command - User Command 0

g NA 16#8000:16%01 Output Setting when EtherCAT Connection Lost... | Stay OFF Stay OFF
NA 16#8000:16%02 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF

EtherCAT If0 Mapping NA 16#8000:16#03 Qutput Setting when EtherCAT Connection Lost Stay OFF Stay OFF
NA 16#8000:16#04 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF

EtherCAT IEC Objects -
NA 16#8000:16%05 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF

Status NA 16#8000:16#06 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF
NA 16#8000:16#07 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF

Information NA 16%8000:16208 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF
NA 16#8000:16%09 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF
NA 16#8000:16%0A Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF
NA 16#8000:16#0B Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF
NA 16#8000:16#0C Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF
NA 16#8000:16%0D Qutput Setting when EtherCAT Connection Lost... | Stay OFF Stay OFF

Icon Function Description
41“ Compare Compare

— Upload Selection from Device

Upload the selected parameters from the module
to DIADesigner-AX.

— Upload All from Device

Upload all the parameters from the module to
DIADesigner-AX.

.

Download the selected parameters from

—= Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
= Download All to Device
AX to the module.
= . . Synchronize the selected parameters to the
&’ Synchronize to Selection Startup Parameter(s)

startup parameters.

CQ Synchronize to All Startup Parameter(s)

Synchronize all the parameters to the startup
parameters.
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[ ] You can select and right-click the parameter to add the selected parameter to Favorites.

> |

Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected

4.3.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Outputs Select the Inputs
MName Type Index Mame Type Index
o = ] 1621600 CHO to CH7 Digital Output [] 16#1A04 Error and Alarm
CHO Digital Output Status BIT 16%7000:16=01 System Error BIT 16%6100:16=01
Expert Process Data o - N
CH1 Digital Output Status BIT 16%7000:1602 Hardware Alarm BIT 16#6100:16502
Process Data CH2 Digital Output Status BIT 16%7000:16%03
CH3 Digital Output Status BIT 16#7000:16#04
Log CH4 Digital Qutput Status BIT 16%7000:16%05
CHS5 Digital Qutput Status BIT 16%7000:1606
EtherCAT If0 Mapping CH6 Digital Qutput Status BIT 16%#7000:16%07
CH7 Digital Output Status BIT 16%7000:16%08
EtherCAT IEC Objects [l 16#1601 CHB to CH15 Digital Qutput
CH8 Digital Output Status BIT 1657001:16501
Status CH9 Digital Output Status BIT 16£7001:16£02
X CH10 Digital Output Status BIT 16%7001:16%03
Lopas CH11 Digital Output Status BIT 167001:16204
CH12 Digital Output Status BIT 16%7001:16%05
CH13 Digital Qutput Status BIT 16#7001:1606
CH14 Digital Output Status BIT 16#7001: 7
CH15 Digital Output Status BIT 16%7001:1608
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(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.

General Find Filter Show all ~ gk Add FB for |0 Channel... Go to Instance J
Wariable Mapping Channel Address  Type Unit Description
CoR Parameters " CHO Digital Output Status %QX216.0 BIT CHO Digital Qutput Status
Expert Process Data " CH1 Digital Output Status %QX216,1 BIT CH1 Digital Output Status
" CH2 Digital Output Status %0X216.2 BIT CH2 Digital Qutput Status
Process Data l@ CH3 Digital Qutput Status %Qx216.3 BIT CH3 Digital Qutput Status
"y CH4 Digital Output Status %0X216.4 BIT CH4 Digital Qutput Status
Log " CH5 Digital Output Status %(Q%215.5 BIT CHS Digital Output Status
" CH& Digital Output Status %0%216.6 BIT CH6 Digital Qutput Status
EtherCAT 1/0 Mapping " CH7 Digital Output Status %2167 BIT CH7 Digital Qutput Status
e :@ cHa ng\tal Output Status %QX217.0 BIT CH3 ngftal Output Status
£ ] CH4 Digital Output Status %QX217.1 BIT CH3 Digital Qutput Status
T % CH10 Digital Output Status %QX217.2 BIT CH10 Digital Output Status
" CH11 Digital Qutput Status %0QX217.3 BIT CH11 Digital Output Status
Information "# CH12 Digital Output Status ON217.4 BIT CH12 Digital Qutput Status
"y CH13 Digital Qutput Status %0X217.5 BIT CH13 Digital Output Status
" CH14 Digital Output Status %QX217.6 BIT CH14 Digital Qutput Status
" CH15 Digital Qutput Status %0%217.7 BIT CH15 Digital Output Status
H System Error %IX232.1 BIT System Error
ks Hardware Alarm %IX232.2 BIT Hardware Alarm
| Reset Mapping Always updatevariables | Use parent device setting e

@ = Create new variable p = Map to existing variable

4.3.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors.

General Update History Auto Update Only Mew Messages  Ack. Messages
CoE Parameters Type Flags Timestamp Message

& Error N 4/18/2023 12:57:44 FM 969ms (16#FF02) EtherCAT Connection Lost,
Expert Process Data & Error N 4/18/2023 12:57:33 PM 743ms (16#FF02) EtherCAT Connection Lost,

Process Data

Online

Diagnosis History

Log

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

TrFm mrm bl
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4.3.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General EthercaT - Running

Eata et e Last diagnostic message Acknowiledge

Expert Process Data Diag String
Process Data

Online

Diagnosis History

Log

EtherCAT I/0 Mapping
EtherCAT IEC Objects
Status

Information

> |

4.3.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General
Names: AX-516AN01-0A (16 DO, 24VDC, 0,54, ims, Source Cutput (NPN))

CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave

Expert Process Data Type: 65
ID: 1DD_1051218000310000

Process Data Version: Revision=16=00310000
Order number: AX-516AN01-0A

Log Description: EtherCAT Slave imported from Slave XML: AX-516AMN01-04_V0310000_20230413.xml Device: AX-516AM01-04 (16 DO, 24vDC, 0.5A4, ims, Source Output
(NPN)). AX-516AMND1-0A (16 DO, 24VDC, 0.54, 1ms, Source Output (NPN))

EtherCAT IO Mapping

EtherCAT IEC Objects

Status

Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version of the module.

Filter T Index:Subindex Name Value Current Value Default Value

4.3.5 Parameter Descriptions

You can use DIADesigner-AX to set up the module. For software operation, refer to section 4.3.4 for more information.

Index Function Description
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
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Index Function Description
1648000 Output Settings when EtherCAT The setting for the output when the EtherCAT connection is
Connection Lost lost.
1648001 Output Settings when Module in The setting for the output when the module is in the stopped
Stopped State state.
4.3.5.1 Module Status
Index |Subindex Name Description Data Type| Attr. Default
16#5000 16#01 Module Status Status of the module UINT RO 0
° Parameter explanation
This parameter displays the current control status of the module.
o Status of the module
Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
The module is controlled by the controller and the status of the
1 Controlled by Controller (Run) )
controller is Run.
The module is controlled by the controller and the status of the
2 Controlled by Controller (Stop) )
controller is Stop.

4.3.5.2 User Command

Index |Subindex Name

Description

Data Type

Attr. Default

16#5001 16#01 User Command

Commands for users to use

UINT

RW 0

o Parameter explanation

Users write the commands into the module and the module will execute accordingly. After execution, the module will
send back a corresponding value which indicates that the execution is success or failure.

) User command

Command Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 If there are no startup parameters, the save command can be used to save the parameter setting values to the
memory of the module.
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4.3.5.3 Output Settings when EtherCAT Connection Lost
Index |Subindex Name Description|Data Type|Attr. Default

16#01 |CHO Output Settings when EtherCAT Connection Lost USINT |RW 0
16#02 |CH1 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#03 |CH2 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#04 |CH3 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#05 |CH4 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#06 |CH5 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#07 |CH6 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#08 |CH7 Output Settings when EtherCAT Connection Lost Output USINT |[RW| ©

16#8000 behavior
16#09 |CH8 Output Settings when EtherCAT Connection Lost setting USINT [RW| O
16#0A |CH9 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0B |CH10 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0C |CH11 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0D |CH12 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0E |CH13 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0F |CH14 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#10 |CH15 Output Settings when EtherCAT Connection Lost USINT |RW 0

° Parameter explanation

The parameter set is for setting the output behavior of output points when the EtherCAT connection is lost.

o Output behavior settings

Setting value Name Description
0 Stay OFF The channel stays OFF.
1 Stay ON The channel stays ON.
2 Keep Last Status The channel keeps as the last status is.
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4.3.5.4 Output Settings when Module in Stopped State

Index [Subindex Name Description|Data Type|Attr.|Default
16#01 |CHO Output Settings when Module in Stopped State USINT |RW 0
16#02 |CH1 Output Settings when Module in Stopped State USINT |RW 0
16#03 |CH2 Output Settings when Module in Stopped State USINT |RW 0
16#04 |CH3 Output Settings when Module in Stopped State USINT |RW 0
16#05 |CH4 Output Settings when Module in Stopped State USINT |RW 0
16#06 |CH5 Output Settings when Module in Stopped State USINT |RW 0
16#07 |CHG6 Output Settings when Module in Stopped State USINT |RW 0
16#08 |CH7 Output Settings when Module in Stopped State Output USINT |[RW| O
16#8001 behavior
16#09 |CHS8 Output Settings when Module in Stopped State setting USINT |RW 0
16#0A |CH9 Output Settings when Module in Stopped State USINT |RW 0
16#0B |CH10 Output Settings when Module in Stopped State USINT |RW 0
16#0C |CH11 Output Settings when Module in Stopped State USINT |RW 0
16#0D |CH12 Output Settings when Module in Stopped State USINT |RW 0
16#0E |CH13 Output Settings when Module in Stopped State USINT |RW 0
16#0F |CH14 Output Settings when Module in Stopped State USINT |RW 0
16#10 |CH15 Output Settings when Module in Stopped State USINT |RW 0

° Parameter explanation

The parameter set is for setting the output behavior of output points when the module is in the Stopped state.

o Output behavior settings

Setting value Name Description
0 Stay OFF The channel stays OFF.
1 Stay ON The channel stays ON.
2 Keep Update The channel keeps updating the output.
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4.3.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

4.3.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

4.3.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

) SYNCO
Using SYNCO to refresh values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input I

[ [
Input/Output Module | Set Output | Get Input | Set Output | Get Input

| |

| |

K A

| |

1 1

Get Input I Input Latch » Time
° SYNCO + SYNC1

Using SYNCO to refresh values of outptut channels and using SYNC1 to refresh values of input channels among modules
at the same time. The shift time between SYNCO and SYNC1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
|
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input | : Set Output | Get Input |

| . . |
Set Outputl Output Valid :Sh'& :

L EtherCAT Cycle Time J
Get Input | Input Latch | |

. . » Time
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4.3.7 Process Data
This section introduces the settings and monitoring of PDO data exchange.
Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Digital Output Status BOOL | RO 0
16#02 |CH1 Digital Output Status BOOL | RO 0
16#03 |CH2 Digital Output Status BOOL | RO 0
16#04 |CHS3 Digital Output Status BOOL | RO 0

16#7000 Digital output values of CHO—CH7
16#05 |CH4 Digital Output Status BOOL | RO 0
16#06 |CH5 Digital Output Status BOOL | RO 0
16#07 |CH®6 Digital Output Status BOOL | RO 0
16#08 |CH7 Digital Output Status BOOL | RO 0
16#01 |CH8 Digital Output Status BOOL | RO 0
16#02 |CH9 Digital Output Status BOOL | RO 0
16#03 |CH10 Digital Output Status BOOL | RO 0
16#04 |CH11 Digital Output Status BOOL | RO 0

16#7001 Digital output values of CH8—CH15
16#05 |CH12 Digital Output Status BOOL | RO 0
16#06 |CH13 Digital Output Status BOOL | RO 0
16#07 |CH14 Digital Output Status BOOL | RO 0
16#08 |CH15 Digital Output Status BOOL | RO 0
16#01 |System Error System error BOOL | RO 0

16#6100
16#02 |Hardware Alarm Hardware error alarm BOOL | RO 0

4.3.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

° Digital Output Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

o Error and Alarm: It is not selected by default.

General

CoE Parameters

Expert Process Data

Process Data

Log

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Information

Select the Outputs

Select the Inputs

MName

| 16#1600 CHO to CH7 Digital Output

HO Digital Output s

put us
6#1601 CHB to CH15 Digital Output
Ha -

<
o0 000000k OoOO0O0 0000

(-
o
m

D W m W m mo@m o

M W m m m @ @ m

Mame
16#1A04 Error and Alarm
System Error

Hardware Alarm

Type

BIT
BIT

Index

16#6100:16501
16%6100:16%02
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4.3.7.2 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_516ANOT_0A [ x |
General Find Filter Show all » dp Add FB for |O Channel... Go to Instance J
P — Variable Mapping Channel Address Type  Unit  Description

= [ 16%1600 CHO to CHY Digital Output Status
Process Data @ CHO Digital Output Status %QK L0 BIT CHO Digital Output Status
"% CH1 Digital Output Status QK11 BIT CH1 Digital Output Status
Log "# CH2 Digital Output Status %QKN L2 BIT CH2 Digital Output Status
"% CH3 Digital Output Status %QX 13 BIT CH3 Digital Output Status
EtherCAT /0 Mapping " CH4 Digital Output Status QK14 BIT CH4 Digital Output Status
"% CHS Digital Output Status %QX L5 BIT CHS Digital Output Status
SRR EEE S "% CH Digital Output Status %QXLE BT CH Digital Output Status
Status "% CH7 Digital Output Status %O LT BIT CH7 Digital Output Status
= [[3 16#1601 CHS to CH15 Digital Output Status
I — "% CHB Digital Output Status %QX2.0 BIT CH8 Digital Output Status
"# CH3 Digital Output Status %QK2.1 BIT CH3 Digital Output Status
"% CH10 Digital Output Status  %QX2.2 BIT CH10 Digital Output Status
" CH11 Digital Output Status ~ %QX2.3 BIT CH11 Digital Output Status
"% CH12 Digital Output Status  %QX2.4 BIT CH12 Digital Output Status
" CH13 Digital Output Status ~ %QX2.5 BIT CH13 Digital Output Status
"% CH14 Digital Output Status  %QX2.6 BIT CH14 Digital Output Status
"% CH15 Digital Qutput Status %QK2.7 BIT CH15 Digital Qutput Status
| Reset Mapping Always updatevariables |Use parent device setting ~ -
@ = Create new variable "% =Mapto existing variable ﬁ_‘hlé stask if not used in any task

4.3.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/0O variables in the bus cycle task are updated.

Option Description

DIADesigner-AX updates the I/O variables according to the

Use parent device settin . . .
P Vi g setting for the Always update variables in the CPU.

DIADesigner-AX updates the I/O variables in the bus cycle

Enabledl (Use bus cycle task if not used in any task) task if they are not used in any other task

4.3.8 Troubleshooting

LED indicator
Index Sublndex Name Error Channel Solution
LED LED
(16#FFO1)
16#01 Unit Power Error ON OFF Check the power supply.
16402 (16#FF02) . . ON OFF Check the module connection if the
164A000 EtherCAT Disconnection connection is securely connected.
16403 (16#FF03) ON OFF If the problem persists, contact the
ESC or EEPROM Error local authorized distributors.
(16#FF04) If the problem persists, contact the
16#04 Flash Error ON OFF local authorized distributors.
16#A001 i it i
16401 (16#FF11) Blinking Same as Check .|f thg wiring for the channels is
Channel Hardware Alarm before short-circuit or overcurrent
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4.4 AX-516AN02-0A

AX-516AN02-0A, a digital output module, outputs 16-point digital signals (PNP). This section introduces its specifications,

operations and wirings.

4.4.1

Specifications

Electrical specification

Item Specification
Output points 16
External connector type Spring-clamp terminal block (16 terminals)
1. Free Run mode
I/O refresh modes
2. DC mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 709
1/0O form Sourcing output (PNP)
Load voltage 24 VDC
(error range: -15%—+20%, 20.4-28.8 VDC)
Maximum load current 0.5 A /point

Leakage current

Less than 0.1 mA

Maximum ON / OFF response time

150 ps /150 ps

Isolation method

Between unit power and external power: no isolation
Between digital signal and internal signal: 500 VAC

Between channels: no isolation

Maximum power consumption

Over Current Protection (OCP)

. 200 mA (1W)
(unit power)
Maximum power consumption
24 VDC/8A
(I/OC power)
Minimum power consumption
10 mA
(I/O Power)
Short Circuit Protection (SCP) -
Connection Lost Protection --
Others -
Over Voltage Protection (OVP) / Yes
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4.4.2 Dimensions and Parts

() Dimensions

% |
; -
i g
IE =
ll -
~ [l : g
g il °
ll -
]
|
il - ‘
12 80
14.2
Unit : mm
® Parts
F S
@«E%E o ® AX-516AN02-0A 4&>@
g %‘E—»@ Sourcs outpu (PNP] % |
R ~ §T; ‘CD ~ — Eg%' a»()
Q0
o | BlE I
o |l o ==
o || B =
<l EE T s
13 3 Q8
o | o=
2 Qg %
o |l I o= =}
- - SO = =
& 1
o] BlE Il o =
=7 [L]] A L __fir 106 W
No Name

1 | AX connector (L)

Label (manufacturer information, service information, safety, serial number, firmware/hardware

version)

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description
12 | AX connector (R)
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4.4.3 Arrangement of Terminals, LED Indicators and Wiring

4.4.3.1 Arrangement of Terminals

I Frean
system LED —E ey
ERROR LED —§

N

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. Symbol Description
LO Q0 Digital output channel 0 RO Q1 Digital output channel 1
L1 Q2 Digital output channel 2 R1 Q3 Digital output channel 3
L2 Q4 Digital output channel 4 R2 Q5 Digital output channel 5
L3 Q6 Digital output channel 6 R3 Q7 Digital output channel 7
L4 Q8 Digital output channel 8 R4 Q9 Digital output channel 9
L5 Q10 Digital output channel 10 R5 Q11 Digital output channel 11
L6 Q12 Digital output channel 12 R6 Q13 Digital output channel 13
L7 Q14 Digital output channel 14 R7 Q15 Digital output channel 15
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4.4.3.2 LED Indicators

Name Color Status Description
[] OFF ECAT INIT
Al Blinking (0.2s) ECAT Pre OP
System Blue
N Blinking(1s) ECAT Safe OP
. ON Normal (OP)
D OFF Module is functioning correctly.
Error Red
. ON A severe error occurs on the module.
D OFF The channel is OFF.
Channel Green
D ON The channel is ON.

4.4.3.3 Wiring and Loop Configuration

Wiring

AX-510PS12-0A

1 IOV | 10G

Iov | 10G

IOV | 10G

IOV | 10G

IOV | 10G

Iov | 10G

24V ov
¢ 24V ov ¢

AX-516PC20-0A AX-516AN02-0A
10G I0G Qo0 Q1
I0G | 10G Q2 Q3 o
oG | 10G ¢ Q4 Q5
I0G | 10G Q6 Q7 e
oG | 106 Q8 Q9
10G I0G Q10 Q11
I0G | 10G Q12 | Q13
I0G | 10G ¢ Ql4 | Qi5 e
|
2-wire
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° Loop Configuration

T —
TG i
m!
8 gL
—»
N ;
1 1
120 !
1 [ I
1 1
Q0 ~Q15
10G
Unit 7 V+ V+ 71 Unit ___
"7 Power |_[ v- V- |_! Power i
AX I AX
Connector ! | Connector
- - - 1
o o o Tiov ov[T o _+ ®
"~ Power |_|10G 10G | _1 Power

Therefore, to complete the installation of the product in the final system, double or reinforced

E ® The output circuit and internal circuit of this product are separated only by functional insulation.
insulation should be used between the product and hazardous live parts.
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4.4.4 Settings in DIADesigner-AX

This section introduces some basic operations and settings in the DIADesigner-AX software.

4.4.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.

> |
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.

Devices >+ o X
=i Untitled 19 -
=i Device (AX-308EAOMAIT)
o Hardware Configuration
= A Network Configuration
Ay EtherCAT Filter
= B0 PLE Logic
=-1C} Application
i Library Manager
Motion_PRG {PRG)
PLC_PRG (PRG)
= {8 Task Configuration
=g EtherCAT Task
) Motion_PRG
=& MainTask
&) pLc_PRG
= [ suiltin_Io (Builtin_10)
(@ oto pIc)
[ Delta_LocalBus_Master (Delta LocalBus Master)
[ EtherCAT Master_SoftMotion (|
'3 SoftMotion General Axis Pool

Cut
Copy
Paste
¥ Delete
Refactoring »
Properties..
Add Object
=) Add Folder..

Add Device..

Insert Device...

Scan For Devices..
Disable Device
Update Device.
[§° EditObject
Edit Object with
Edit 10 mapping
Impart mappings from CSV.
Export mappings to C5V.

<
PN

Right-click System Coupler you added, and then click Add Device... again to select and add modules in.

E5 Parameter Backup and Restore.

Devices > 3 X
=g Unsted1d hd
= [T Device (ax-308EAOMATT)
o8 Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
= Eﬂ PLC Logic
=4} Application
m Library Manager
Mation_PRG (PRG)
FLC_PRG (PRG)
= Task Configuration
=2 EtherCAT Task
] Motion_PRG
= @ MainTask
] FLC_FRG
=[] Buitin_10 (Builtin_I0)
[l po (pr1o)
m Delta_LocalBus_Master (Delta LocalBus Master)
= @ EtherCAT_Master_SoftMation (AX-3 Series EtherCAT Master SoftMotion)
T AX_500CECO0_0A (AX-SN0CECON-A (FtherCAT Counler))
"% SoftMotion General Axis P b Cut

Copy
Paste
¥ Delete
Refactoring »

Properties...
Add Object

) AddFolder...
Insert Device...
Disable Device
Update Device

7" EditObject
Edit Object with...
Edit |0 mapping

Import mappings from CSV...
Export mappings to CSV.
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® Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices * 4 X
=8 Undited19 -
=/ [}l Device (AX-30BEADMAILT)
o Hardware Configuration
= .&. Network Configuration
A, EtherCAT Filter
=2l PLC Logic
= ‘:} Application
m Library Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
= Task Configuration
=8 EtherCAT Task
] Motion_PRG
=5 MainTask
] pLC_PRG
=il Builtin_10 (Buillin_10)
[ oo (o)
ﬂi Delta_LocalBus_Master (Delts LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion -
A SoftMotion General Axis Pool & Cut
Copy
Paste
W Delete

Refactoring 3
Properties.
Add Object
) AddFolder...
Add Device...
Insert Device..
Disable Device
Update Device.
(3" EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV.

E5  Parameter Backup and Restore...

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O *

Scanned Devices

Device name Device type Alias Address

= A¥_SO0CECO0_0L AX-S00CECO0-04 (EtherCAT Coupler) 0
AX_S16AN02_04 AX-516AN0Z-04 (16 Channel Digital 0=+

[] Show differsnces to project

Bran Devices Close
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4.4.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

General

CoE Parameters Startup Parameters
Favorites
Process Data Startup Parameters

[~ &ll Parameters

(1) Favorites

) You can add the selected parameter to Favorites according to your preference. Click on the toolbar to go
into online mode, and then you can start to upload and download the parameters.
General 415 % é é é x

| CoE Parameters Favorites

Process Data Filter T Index:Subindex Name Value Current Value Default Value Ran(

Diagnosis History

Log

NA 16#5001:16:01 User Command - User Command
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
4:[’? Compare Compare

Upload the selected parameters from the module
to DIADesigner-AX.

Upload all the parameters from the module to
DIADesigner-AX.

Download the selected parameters from
DIADesigner-AX to the module.

Download all the parameters from DIADesigner-
AX to the module.

= . . Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)

g Upload Selection from Device
it
|

Upload All from Device

é Download Selection to Device
L .
—3

Download All to Device

startup parameters.

Synchronize all the parameters to the startup

G) Synchronize to All Startup Parameter(s)
parameters.

x Delete Delete
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(2) Startup Parameters
L] Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General % * +
CoE Parameters Startup Parameters L
Bxpert Process Data Line Index:Subindex Name Value Range Bit Length
1 16#8000:16%01 CHO Qutput Setting when EtherCAT Connection... | Stay OFF 8 &
P Dat;
rocess bata 2 16%8000:16%02 CH1 Output Setting when EtherCAT Connection.. | Stay OFF 8
Log 3 16#8000:16#03 CH2 Qutput Setting when EtherCAT Connection... | Stay OFF 8
4 16#8000:16%04 CH3 Output Setting when EtherCAT Connection... | Stay OFF 8
E=tE o acE g 5 16#8000:16205 CH4 Output Setting when EtherCAT Connection... | Stay OFF 8
EtherCAT IEC Objects 6 16#8000:16%06 CH5 Qutput Setting when EtherCAT Connection... | Stay OFF 8
7 16#8000:16%07 CH6 Qutput Setting when EtherCAT Connection... | Stay OFF 8
Status 8 16#8000:16%08 CH7 Output Setting when EtherCAT Connection... | Stay OFF 8
; 9 16#8000:16%09 CHB Qutput Setting when EtherCAT Connection... | Stay OFF 8
1 ti
rermation 10 16%8000:16%0A CH9 Output Setting when EtherCAT Connection... | Stay OFF )
11 16#8000: 16 0B CH10 Output Setting when EtherCAT Connection... | Stay OFF 8
12 16#8000:1620C CH11 Qutput Setting when EtherCAT Connection... | Stay OFF 8
13 16#8000:16%0D CH12 Qutput Setting when EtherCAT Connection... | Stay OFF 8
14 16#8000:16%0E CH13 Qutput Setting when EtherCAT Connection... | Stay OFF 8
Icon Function Description
b4 Delete Delete
f Move up Move up
+ Move down Move down
(3) All Parameters
L] You can find all the CoE parameters here. Click on the toolbar to go into online mode, and then you can

start to upload and download the parameters.

) After clicking the upload button, you can see the current values of parameters in Current Value column.

o You can edit the values of parameters in Value column. Once you click the download button, the setting values
will be written into the module and take effect right away.

General ‘Ia % 5 g é
CoE Parameters All Parameters v Clear
Expert Process Data Filter T Index:Subindex Name Value Current Value Default Value
Process Data
Online
VTS AR NA 16#5001:16#01 User Command - User Command 0
1o NA 16#8000:16%01 Qutput Setting when EtherCAT Connection Lost... | Stay OFF Stay OFF

NA 16#8000:16%02 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF
EtherCAT IfO Mapping NA 16#8000:16%03 Qutput Setting when EtherCAT Connection Lost._. | Stay OFF Stay OFF

. NA 16#8000:16%04 Qutput Setting when EtherCAT Connection Lost... | Stay OFF Stay OFF

EeherCAT IEC Objects NA 16#8000:16205 Output Setting when EtherCAT Connection Lost | Stay OFF Stay OFF
Status NA 16#8000:16%06 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF

NA 16#8000:16%07 Qutput Setting when EtherCAT Connection Lost._. | Stay OFF Stay OFF
Information NA 16#8000:16#08 Output Setting when EtherCAT Connection Lost... | Stay OFF Stay OFF

NA 16#8000:16&09 Qutput Setting when EtherCAT Connection Lost... | Stay OFF Stay OFF

NA 16#8000:16704 Output Setting when EtherCAT Connection Lost Stay OFF Stay OFF

NA 16#8000:16%0B Qutput Setting when EtherCAT Connection Lost._. | Stay OFF Stay OFF
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Icon Function Description
41“ Compare Compare
Py . _ Upload the selected parameters from the module
— Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
— Upload All from Device .
DIADesigner-AX.
=i . . Download the selected parameters from
— Download Selection to Device )
DIADesigner-AX to the module.
1 . Download all the parameters from DIADesigner-
i | Download All to Device
AX to the module.
= ) ) Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
Py . Synchronize all the parameters to the startup
(7 Synchronize to All Startup Parameter(s)
parameters.
°

You can select and right-click the parameter to add the selected parameter to the Favorites.

Function

Description

Add to Favorites

Add the selected to Favorites

Add to Startup Parameters

Add the selected to Startup Parameters

Import...

Import the selected

Export...

Export the selected
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4.4.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Outputs Select the Inputs
MName Type Index MName Type Index
EEsEe [#] 1621600 CHO to CH7 Digital Output [] 16&1A04 Error and Alarm
CHO Digital Qutput Status BIT System Error BIT 16%6100:16%01
Expert Process Data )
CH1 Digital Qutput Status BIT Hardware Alarm BIT 16#6100:16%02
Process Data CH2 Digital Output Status BIT
CH3 Digital Output Status BIT
Log CH4 Digital Qutput Status BIT
CH5 Digital Qutput Status BIT
EtherCAT IfO Mapping CHE Digital Output Status BIT
CH7 Digital Qutput Status BIT
EtherCAT IEC Objects [¥] 16#1601 CHS to CH15 Digital Output
CH8 Digital Output Status BIT 16#7001:16#01
a3 CH9 Digital Output Status BIT 16#7001:16502
CH10 Digital Output Status BIT 16#7001:16#03
FeE L CH11 Digital Output Status BIT 116504
CH12 Digital Output Status BIT 116505
CH13 Digital Output Status BIT :16#06
CH14 Digital Output Status BIT 116507
CH15 Digital Output Status BIT :16%08
(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.
General Find Filter Show all + b Add FE for IO Channel... = Go to Instance J
P Variable Mappi.. Channel Address Type Unit Description
Mg CHO Digital Output Status WOK218.0 BIT CHO Digital Output Status
Ewpert Process Data " CH1 Digital Output Status HON218,1 BIT CH1 Digital Qutput Status
o ] CH2 Digital Output Status ON218.2 BIT CH2 Digital Qutput Status
Process Data T CH3 Digital Output Status WOK218.3 BIT CH3 Digital Output Status
i CH4 Digital Output Status ON218.4 BIT CH4 Digital Qutput Status
Log ] CHS Digital Output Status YK 218.5 BIT CHS Digital Output Status
Ty CH Digital Output Status WOK218.6 BIT CH Digital Output Status
EtherCAT /0 Mapoing T CH7 Digital Output Status WQN218.7 BIT CH7 Digital Output Status
ST TS -:@ CHa D?g?tﬁl Output Status %OK219.0 BIT CHS D?g?ial Output Status
@ CH3 Digital Output Status X219, 1 BIT CH9 Digital Output Status
Status o ] CH10 Digital Output Status 0N219.2 BIT CH10 Digital Output Status
e ] CH11 Digital Output Status WOK219.3 BIT CH11 Digital Output Status
Information T CH12 Digital Output Status %QK219.4 BIT CH12 Digital Output Status
] CH13 Digital Output Status X219.5 BIT CH13 Digital Output Status
Ty CH14 Digital Output Status WOK219.6 BIT CH14 Digital Output Status
. K@ CH15 Digital Output Status TON219.7 BIT CH15 Digital Output Status
Ay System Error %IX234.4 BIT System Error
% Hardware Alarm %IX234.5 BIT Hardware Alarm
‘ Reset Mapping Always updatevariables | Use parent device setting e
"@@ = Create new variable "% =Mapto existing variable
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4.4.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors.

General Update History Auto Update  Only New Messages  Ack. Messages
N — Type Flags Timestamp Message
& Error N 4/18/2023 12:57:44 FM 969ms (16#FF02) EtherCAT Connection Lost,

Expert Process Data & Error N 4/18/2023 12:57:33 PM 743ms (16#FF02) EtherCAT Connection Lost.

Process Data

Online
| Diagnosis History

Log

EtherCAT IO Mapping

EtherCAT IEC Objects

Status

Trfrrmmabinn
4.4.45 Status
Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General EtherCAT . Running

ErEbEEnEER Last diagnostic message Acknowizdge

Expert Process Data Diag String
Process Data

Online

Diagnosis History

Log

EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Information
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4.4.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General

Name: AX-516AN02-0A (16 DO, 24VDC, 0,54, 1ms, Source Qutput (PNP))

CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave
Expert Process Data Type: 65
ID: 1DD_1051218100310000
Process Data Version: Revision=16#00310000

Order number: AX-516AND2-0A
Description: EtherCAT Slave imported from Slave XML: AX-516AN02-0A_V0310000_20230413.xml Device: AX-516AN02-0A (16 DO, 24VDC, 0.5A, 1ms, Source
Cutput (PNP)). AX-516AN02-0A (16 DO, 24VDC, 0.54, 1ms, Source Qutput (PNF))

Log

EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and
then you can find the hardware version and software version of the module.

Filter T Index:Subindex Name Value Current Value Default Value

4.4.,5 Parameter Descriptions

You can use DIADesigner-AX to set up the module. For software operation, refer to section 4.4.4 for more information.

Index Function Description

16#5000 Module Status Status of the module

16#5001 User Command Commands for users to use
Output Settings when EtherCAT The setting for the output when the EtherCAT connection is

16#8000 .
Connection Lost lost.

1648001 Output Settings when Module in The setting for the output when the module is in the stopped
Stopped State state.

4.4.5.1 Module Status

Index | Subindex Name Description Data Type| Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

o Parameter explanation
This parameter displays the current control status of the module.

) Status of the module

Value Status Description

0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine

The module is controlled by the controller and the status of the

1 Controlled by Controller (Run) .
controller is Run.
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N

Value Status Description

The module is controlled by the controller and the status of the

2 Controlled by Controller (Stop) )
controller is Stop.

4.45.2 User Command

Users write the commands into the module and the module will execute accordingly. After execution, the module will
respond with a corresponding value to show if the execution is success or not.

Index |Subindex Name Description Data Type Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RwW 0

° Parameter explanation

Users write the commands into the module and the module will execute accordingly. After execution, the module will
send back a corresponding value which indicates that the execution is success or failure.

) User command

Command Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 If there are no startup parameters, the save command can be used to save the parameter setting values to the
memory of the module.

4.4.5.3 Output Settings when EtherCAT Connection Lost

Index |Subindex Name Description|Data Type|Attr. [ Default
16#01 |CHO Output Settings when EtherCAT Connection Lost USINT |RW 0
16#02 |CH1 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#03 |CH2 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#04 |CHS3 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#05 |CH4 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#06 |CH5 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#07 |CHG6 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#08 |CH7 Output Settings when EtherCAT Connection Lost Output USINT [RW| O
16#8000 behavior
16#09 |CH8 Output Settings when EtherCAT Connection Lost setting USINT [RW| O
16#0A |CH9 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0B |CH10 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0C |CH11 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0D [CH12 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0E |CH13 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#0F |CH14 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#10 |CH15 Output Settings when EtherCAT Connection Lost USINT |RW 0
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o Parameter explanation
The parameter set is for setting the output behavior of output points when the EtherCAT connection is lost.
° Output behavior settings
Setting value Name Description
0 Stay OFF The channel stays OFF.
1 Stay ON The channel stays ON.
2 Keep Last Status The channel keeps as the last status is.
4.4.5.4 Output Settings when Module in Stopped State
Index |Subindex Name Description|Data Type|Attr.|Default
16#01 |CHO Output Settings when Module in Stopped State USINT |RW 0
16#02 |CH1 Output Settings when Module in Stopped State USINT |RW 0
16#03 |CH2 Output Settings when Module in Stopped State USINT |RW 0
16#04 |CH3 Output Settings when Module in Stopped State USINT |RW 0 .
16#05 |CH4 Output Settings when Module in Stopped State USINT |RW 0
16#06 |CHS5 Output Settings when Module in Stopped State USINT |RW 0
16#07 |CHG6 Output Settings when Module in Stopped State USINT |RW 0
16#08 |CH7 Output Settings when Module in Stopped State Output USINT |RW| O
16#8001 behavior
16#09 |CHB8 Output Settings when Module in Stopped State setting USINT |RW 0
16#0A |CH9 Output Settings when Module in Stopped State USINT |RW 0
16#0B |CH10 Output Settings when Module in Stopped State USINT |RW 0
16#0C |CH11 Output Settings when Module in Stopped State USINT |RW 0
16#0D |CH12 Output Settings when Module in Stopped State USINT |RW 0
16#0E |CH13 Output Settings when Module in Stopped State USINT |RW 0
16#0F |CH14 Output Settings when Module in Stopped State USINT |RW 0
16#10 |CH15 Output Settings when Module in Stopped State USINT |RW 0

o Parameter explanation

The parameter set is for setting the output behavior of output points when the module is in the Stopped state.

[ Output behavior settings

Setting value Name Description
0 Stay OFF The channel stays OFF.
1 Stay ON The channel stays ON.
2 Keep Update The channel keeps updating the output.
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4.4.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

4.4.6.1 FreeRun Mode

The I/0 values of each module are refreshed based on its own cycle. There is no synchronization among modules.

4.4.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

[ SYNCO

Using SYNCO to refresh values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |

[ [
Input/Output Module | Set Output | Get Input | Set Output | Get Input

| |

| |

K A

| |

1 1

Get Input I Input Latch

» Time

[ SYNCO + SYNC1

Using SYNCO to refresh values of outptut channels and using SYNC1 to refresh values of input channels among
modules at the same time. The shift time between SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data
AX EtherCAT Bus Refreshing : Refreshing :
| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
| |
Input/Output Module | Set Output | Get Input | | Set Output | Get Input |
| P |
Set Output | Output Valid :Shlﬂ :
L EtherCAT Cycle Time J
Get Input | Input Latch | |

» Time
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4.4.7 Process Data
This section introduces the settings and monitoring of PDO data exchange.
Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Digital Output Status BOOL | RO 0
16#02 |CH1 Digital Output Status BOOL | RO 0
16#03 |CH2 Digital Output Status BOOL | RO 0
16#04 |CHS3 Digital Output Status BOOL | RO 0

16#7000 Digital output values of CHO—CH7
16#05 |CH4 Digital Output Status BOOL | RO 0
16#06 |CH5 Digital Output Status BOOL | RO 0
16#07 |CH®6 Digital Output Status BOOL | RO 0
16#08 |CH7 Digital Output Status BOOL | RO 0
16#01 |CH8 Digital Output Status BOOL | RO 0
16#02 |CH9 Digital Output Status BOOL | RO 0
16#03 |CH10 Digital Output Status BOOL | RO 0
16#04 |CH11 Digital Output Status BOOL | RO 0

16#7001 Digital output values of CH8—CH15
16#05 |CH12 Digital Output Status BOOL | RO 0
16#06 |CH13 Digital Output Status BOOL | RO 0
16#07 |CH14 Digital Output Status BOOL | RO 0
16#08 |CH15 Digital Output Status BOOL | RO 0
16#01 |System Error System error BOOL | RO 0

16#6100
16#02 |Hardware Alarm Hardware error alarm BOOL |RO 0

4.4.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor. There are two types of data here.

General

CoE Parameters
Expert Process Data
Process Data

Log

EtherCAT /O Mapping
EtherCAT IEC Objects
Status

Information

Error and Alarm: It is not selected by default.

Digital Output Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

Select the Outputs

Select the Inputs

MName
] 16#1600 CHO to CH7 Digital Output

Ld

Mame
16#1A04 Error and Alarm
System Error

Index

-
o
m

Hardware Alarm

D W m W mmo@m o

MW m m m @ @ m

Type

BIT
BIT

Index

16#6100:16:01
16%6100:167%02
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4.4.7.2

EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_516AN02_0A

General

CoE Parameters

Process Data

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

@ = Createnew variable " = Mapto existing variable

a
Find Filter Show all + gk Add FB for IO Channel... Go to Instance |
Variable Mapping Channel Address Type  Unit  Description
=+ [ 16#1600 CHO to CH7 Digital Output Status
" CHO Digital Qutput Status %QK3.0 BIT CHO Digital Output Status
" CH1 Digital Qutput Status %QK3.1 BIT CH1 Digital Output Status
K@ CH2 Digital Qutput Status K32 BIT CH2 Digital Output Status
" CH3 Digital Output Status %QK3.3 BIT CH3 Digital Output Status
" CH4 Digital Qutput Status %QK3.4 BIT CH4 Digital Output Status
" CHS Digital Qutput Status %QH3.5 BIT CHS Digital Output Status
" CH Digital Qutput Status %QX3.5 BIT CH6 Digital Output Status
K@ CH7 Digital Qutput Status QX3 7 BIT CH7 Digital Output Status
=~ [ 16#1601 CHB to CH15 Digital OQutput Status
" CHS Digital Output Status %QK4.0 BIT CHa Digital Output Status
" CHS Digital Qutput Status QK41 BIT CHS Digital Output Status
K@ CH10 Digital Output Status F0N4.2 BIT CH10 Digital Qutput Status
" CH11 Digital Output Status %0%4.3 BIT CH11 Digital Output Status
" CH12Digital Output Status  %QX4.4 BIT CH12 Digital Output Status
" CH13Digital Output Status  %QX4.5 BIT CH13 Digital Output Status
" CH14Digital OutputStatus  %QX4.6 BIT CH14 Digital Output Status
K@ CH15 Digital Output Status QX4 7 BIT CH15 Digital Output Status
| Reset Mapping Always updatevariables |Use parent device setting ~

Use parent device setting
Enabled 1 {use bus cyde task if not used in any task]

4.4.7.3

Always Update Variables

This field is for global setting to define whether or not the 1/0O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl1 (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.

4.4.8 Troubleshooting
LED indicator
Index Sublindex Name Error Channel Solution
LED LED
(16#FF01)
16#01 Unit Power Error ON OFF Check the power supply.
(16#FF02) Check the module connection if the
164A000 16402 EtherCAT Disconnection ON OFF connection is securely connected.
(16#FF03) If the problem persists, contact the
16#03 ESC or EEPROM Error ON OFF local authorized distributors.
16#04 | (16#FF04) Flash Error ON OFF If the problem persists, contact the
local authorized distributors.
16#A001 i iri i
16401 (16#FF11) Blinking Same as Check .|f th_e wiring for the channels is
Channel Hardware Alarm before short-circuit or overcurrent
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4.5 AX-516AP11-0OA

AX-516AP11-0A, a digital input / output module, inputs 8-point digital signals and outputs 8-point digital signals (NPN).

This section introduces its specifications, operations and wirings.

4.5.1 Specifications

Item

Specification

Input / output points

8/8

External connector type

Spring-clamp terminal block (16 terminals)

1/0O refresh modes

1. Free Run mode

Digital input

2. DC mode
Dimension (mm) 12(W) x 100 (H) x 80 (D)
Weight 7049
1/0O form Sourcing input (NPN)

Input current

2.5 mA TYP. (24 VDC), constant current

ON voltage

11-30 V (EN 61131-2, type 3)

OFF voltage

-3—+5 V (EN 61131-2, type 3)

Maximum ON / OFF response time

150 ps /150 ps

Digital output

Electrical specification

1/0 form

Sinking output (NPN)

Load voltage

24 VDC
(error range: -15%—+20%, 20.4-28.8 VDC))

Maximum load current

0.5 A /point, 1A/8 points™

Leakage current

Less than 0.1 mA

Maximum ON / OFF response time

150 ps /150 ps

Isolation method

Between unit power and external power:
no isolation
Between digital signal and internal signal:

500 VAC
Between channels: no isolation

Maximum power consumption

Others

Over Current Protection (OCP)

! 200 mA (1W)

(unit power)

Maximum power consumption 24 VDC/1A

(I/O power)

Minimum power consumption

(I/O Power) 10 mA
Connection Lost Protection -
Short Circuit Protection (SCP) -

Digital input |Over Voltage Protection (OVP) / Current limiting

Filter function

Firmware filtering time: 0-255 ms
(default: 3 ms)

Digital output

Connection Lost Protection

Short Circuit Protection (SCP)

Over Voltage Protection (OVP) /
Over Current Protection (OCP)

*1. Available for hardware AO edition.
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4.5.2 Dimensions and Parts

() Dimensions

[ ] Parts

wopbunl paun s puh ‘mobsen

a
e

=/

100

T T

AX-51BAP11-0A I
=1

801, 24VDC, 2.5mA, 1ms,
Source Input (WP}
8 DO, 24VDC, 0.54, Tms,
Sink Output (NPN)

10
[

!

12
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No.

1 | AX connector (L)

version)

Label (manufacturer information, service information, safety, serial number, firmware/hardware

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description

12 | AX connector (R)
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4.5.3 Arrangement of Terminals, LED Indicators and Wiring

4.5.3.1 Arrangement of Terminals

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding
channels.

Pin No. Symbol Description Pin No. Symbol Description
LO 10 Digital input channel 0 RO 11 Digital input channel 1
L1 12 Digital input channel 2 R1 13 Digital input channel 3
L2 14 Digital input channel 4 R2 15 Digital input channel 5
L3 16 Digital input channel 6 R3 17 Digital input channel 7
L4 Q0 Digital output channel 0 R4 Q1 Digital output channel 1
L5 Q2 Digital output channel 2 R5 Q3 Digital output channel 3
L6 Q4 Digital output channel 4 R6 Q5 Digital output channel 5
L7 Q6 Digital output channel 6 R7 Q7 Digital output channel 7

4.5.3.2 LED Indicators

Name Color Status Description
[] OFF ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
Al Blinking(1s) ECAT Safe OP
] ON Normal (OP)
D OFF Module is functioning correctly.
Error Red
B ON A severe error occurs on the module.
[] OFF The channel is OFF.
Channel Green
D ON The channel is ON.
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4.5.3.3 Wiring and Loop Configuration

Wiring

AX-510PS12-0A AX-516PC30-0A AX-516AP11-0A
oV 10G 10V 10G 10 11
IOV 10G IOV 10G 12 I3 e |
1oV 10G 10V 10G ¢ 14 15 (
10V 10G 10V 10G 16 17
10V 10G 10V 10G Q0 Q1
2-wire
oV 10G 10V 10G Q2 Q3
24V ov lov | 10G Q4 Q5
¢ 24V oV ¢ T 10V 10G Q6 Q7 ®
|
*| -
|!
AX-510PS12-0A AX-516PC30-0A AX-516AP11-0A
1 IOV I0G [0}V 10G 10 11 |

10V I0G 10V 10G 12 3 e |

1oV I0G 10V 10G ¢ 14 15 (

IOV I0G 10V 10G 16 17

lov | 10G ov | 106G Q0 Q1

3-wire
oV I0G e [}V 10G Q2 Q3
24V ov [0}V 10G Q4 Q5
¢ 24V oV T 10V 10G Q6 Q7 ®
L
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Loop Configuration

[h}
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Q0~Q7
e —
Lo | L
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181 ;
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101 1| i
1 Z | |
1 1 1 1
1 1 I__________I
1 1
vt
Unit 7] v+ V+ [T unit ___
"7 Power |_[ v- V- |} Power i
AX I AX
Connector ! | Connector
— - 1
© 1+ 0 rTov ovih 1o 1 ®
"7 Power |_|10G 10G | _1 Power

[ ] The output circuit and internal circuit of this product are separated only by functional insulation.
A Therefore, to complete the installation of the product in the final system, double or reinforced
insulation should be used between the product and hazardous live parts.
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4.5.4 Settings in DIADesigner-AX

This section introduces some basic operations and settings in the DIADesigner-AX software.

4.5.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.

Devices > o X
=& nsitied19 -
=T Device (Ax-308EADMALT)
@8 Hardware Configuration
=- A, Netwark Configuration
A, EtherCAT Fiter
=&l pLC Logic
=4} Application
B Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= {# Task Configuration
=2 EtherCAT Task
8 Motion_PRG
= g8 MainTask
& PLC_PRG
=i Builttn_IO (Builtin_10)
[@ oro 1oy
[ pelta_LocalBus_Master (Delta LocalBus Master)
[ EthercAT_Master_SoftMation (i
"3 SoftMotion General Axis Pool

Cut

Copy
Paste

¥ Delete

Refactoring »

Properties.

add Object
) AddFolder...
Insert Device...
Scan For Devices...
Disable Device
Update Device.
1" Edit Object
Edit Object with
Edit IO mapping
Impart mappings from CSV.
Export mappings to CSV.
<

Eb Parameter Backup and Restore...

~ ™

Right-click System Coupler you added, and then click Add Device... again to select and add modules in.

Devices > 1 x
S5 Lhotedss -
= [7 Device (AX-308EAOMALT)
@ Hardware Configuration
= A, Network Configuration
Ay EtherCAT Filter
=B PLC Logic
=} Application
ffif) Library Manager
Motion_PRG (PRG)
PLC_PRG (FRG)
= {#4 Task Configuration
=g EtherCAT Task
3] Motion_FRG
= @ MairTask
@] PLC_PRG
=- [ Builtin_I0 (Builtin_IC)
[ oo (EI1O)
(@ pelta_LocalBus_Master (Delta LocalBus Master)
=[] EtherCAT Master_SoftiMotion (AX-3 Series Ether CAT Master SoftMotion)
T AX_S00CECOD_DA (AX-SNCFCON-0A (FtherCAT Coler))
3 SoftMotion General Axis P &b Cut

Copy
Paste
¥ Delete
Refactaring 3

Properties...
Add Object
2 Add Folder.
Insert Device...
Disable Device
Update Device...
[ Edit Object
Edit Object with...
Edit IO mapping
Import mappings from CSV.
Export mappings to CSV...
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) Method 2: Scan to add the modules in.

Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....
Devices > I X
=48 Untited19 b
=1 Device (AX-308EAOMALT)
o Hardware Configuration
= .5, Network Configuration
A, EtherCAT Filter
=l PLC Logic
=1} Application
Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
= EtherCAT Task
5] Motion_PRG
= @ MairTask
& PLC_PRG
= Builtin_I0 (Builtin_10)
[ oo @IO)
ﬂi Delta_lLocalBus_Master {Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion -
"2 SoftMotion General Axis Pool & Cut
Copy
Paste
¥ Delete

Refactaring »
Properties.
Add Object

&) AddFolder
Add Device...

Insert Device...
Disable Device
Update Device.
[ EditObject
Edit Object with

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV..

E%  Parameter Backup and Restore...

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O *

Scanned Devices

Device name Device type Alias A
= AX_SO0CECO0_DA AX-500CECO0-04 (EtherCAT Coupler) 0
AX_SDZER11_04 AK-502PE11-04 (it Power Supply, 24WDC, 24) 0

AK S16AP11 04 AE-S16AP11-04 (8 DI, 24¥DC, 2 5mb, lms Source Input (NPN) 8 DO, 24¥DC, 0.54, Ims, Sink Outprt (NEH)) 0

[] Shavw dafferences to project

Sean Devices Copy 411 Devices fo Project Cloze
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4.5.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

General

CoE Parameters startup Parameters

Favorites
Startup Parameters
[+ &ll Parameters

Process Data

(1) Favorites

) You can add the selected parameter to Favorites according to your preference. Click
into online mode, and then you can start to upload and download the parameters.
General 41@ % é 5 é x

CoE Parameters Favorites

on the toolbar to go

Process Data Filter T Index:Subindex Name Value Current Value Default Value Ran|
Diagnosis History
Log
NA 16#5001:16#01 User Command - User Command
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
‘T Compare Compare
Y . _ Upload the selected parameters from the module
= Upload Selection from Device .
to DIADesigner-AX.
& . Upload all the parameters from the module to
i | Upload All from Device ]
DIADesigner-AX.
=i . . Download the selected parameters from
— Download Selection to Device )
DIADesigner-AX to the module.
] . Download all the parameters from DIADesigner-
. | Download All to Device
AX to the module.
= ) ) Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
ry . Synchronize all the parameters to the startup
= Synchronize to All Startup Parameter(s)
parameters.
4 Delete Delete
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(2) Startup Parameters

L] Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the

module. For editing, you have to set up these parameters in offline mode.

General x * *

CoE Parameters Startup Parameters

Expert Process Data Line Index:Subindex Name Value Range Bit Length
1 16#8000:1601 CHO Input Filter Time k] 0~ 255 8 -

Process Data 2 16#8000:16202 CH1 Input Filter Time 3 0~ 255 8

Lag 3 16£8000:16203 CH2 Input Filter Time ] 0~ 255 [
4 16#8000:16%04 CH3 Input Filter Time 3 0~255 8

EtherCAT 1/0 Mapping 5 16#8000:16205 CH4 Input Filter Time 3 0 ~ 255 g

D 6 16#8000:16206 CHS Input Filter Time 3 0~255 8
7 16#8000:16207 CH6 Input Filter Time ] 0~ 255 [

Status 8 16#8000:16208 CH7 Input Filter Time 3 0~255 8
9 16#8001:16201 CHO Input Filter Threshold 80% 8

Information
10 16#8001:16%02 CH1 Input Filter Threshold 80% 8
11 16#8001:16203 CH2 Input Filter Threshold 80% 8
12 16£8001:16204 CH3 Input Filter Threshold 80% 8
13 16#8001:16205 CH#4 Input Filter Threshold 80% 8
14 16£8001:16206 CHS Input Filter Threshold 80% 8
15 16#8001:16207 CH6 Input Filter Threshold 80% 8

Icon Function Description
x Delete Delete
‘* Move up Move up
+ Move down Move down

(3) All Parameters

You can find all the CoE parameters here. Click

start to upload and download the parameters.

on the toolbar to go into online mode, and then you can

L] After clicking the upload button, you can see the current values of parameters in Current Value column.

L] You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

General

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

P12 || |2 |2
All Parameters Clear
Filter T Index:Subindex Name Value Current Value Default Value
NA 16#5001:16#01 User Command - User Command 0
NA 16#8000:16%01 Input Filter Time - CHO Input Filter Time 3 3
NA 16#8000:16#02 Input Filter Time - CH1 Input Filter Time 3 3
NA 16#8000:16%03 Input Filter Time - CH2 Input Filter Time 3 3
MNA 16#8000:16#04 Input Filter Time - CH3 Input Filter Time 3 3
NA 16#8000:16%05 Input Filter Time - CH4 Input Filter Time 3 3
NA 16#8000:16#06 Input Filter Time - CHS Input Filter Time 3 3
NA 16#8000:16%07 Input Filter Time - CHE Input Filter Time 3 3
NA 16#8000:16#08 Input Filter Time - CH7 Input Filter Time 3 3
NA 16#8001:16201 Tnput Filter Threshold - CHO Input Filter Threshold | 80% 80%
NA 16#8001:16202 Input Filter Threshold - CH1 Input Filter Threshold | 80% 80%
NA 16#8001:16203 Tnput Filter Threshold - CH2 Input Filter Threshold | 80% 80%
NA 16#8001:16204 Input Filter Threshold - CH3 Input Filter Threshold | B0% 80%

4-92



Chapter 4 Digital Input / Output Modules

Icon

Function

Description

3

Compare

Compare

Py . _ Upload the selected parameters from the module
— Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
= Upload All from Device .
DIADesigner-AX.
=i . . Download the selected parameters from
= Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
[ | Download All to Device
AX to the module.
= ) ) Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
Fy . Synchronize all the parameters to the startup
(z Synchronize to All Startup Parameter(s)
parameters.
[ ] You can select and right-click the parameter to add the selected parameter to the Favorites.

Function

Description

Add to Favorites

Add the selected to Favorites

Add to Startup Parameters

Add the selected to Startup Parameters

Import...

Import the selected

Export...

Export the selected
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4.5.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Qutputs Select the Inputs
Mame Type Index Mame Type Index
TR TNEES ¥ 16#1600 CHO to CH Digital Output || 16#1A00 CHO to CH7 Digital Inp
CHO Digital Qutput Status BIT 16%7000:16%01 CHO Digital Input Status BIT 16#6000:16%01
Expert Process Data - )
CH1 Digital Qutput Status BIT 16%7000:16702 CH1 Digital Input Status BIT 16%6000:16502
Process Data CH2 Digital Qutput Status BIT 16#7000:16#03 CH2 Digital Input Status BIT 16#6000:16%03
CH3 Digital Qutput Status BIT 16£7000:16204 CH3 Digital Input Status BIT 16#6000:16#04
Log CH4 Digital Qutput Status BIT 16#7000:16%05 CH4 Digital Input Status BIT 16#6000:16#05
CHS5 Digital Qutput Status BIT 16#7000:16#06 CH5 Digital Input Status BIT 16#6000:16%06
EtherCAT I/O Mapping CHE Digital Qutput Status BIT 16%7000:165%07 CHE6 Digital Input Status BIT 16%6000:16507
CH7 Digital Qutput Status BIT 16%7000:16508 CH7 Digital Input Status BIT 16%6000:16%08
EtherCAT IEC Objects [] 16#1A04 Error and Alarm
System Error BIT 16#6100:16#01
iEIE Hardware Alarm BIT 16#6100:16502
Information
h
(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current

value, status and error codes for each channel.

General Find Filter Show all - db Add FB for 10 Channel... = Go to Instance J
Variable Mapping Channel Address Type  Unit  Description
cosparametes " CHO Digital Output Status %QN220.0  BIT CHO Digital Output Status
Expert Process Data K@ CH1 Digital Output Status N220.1 BIT CH1 Digital Output Status
K@ CH2 Digital Output Status QxN220.2 BIT CH2 Digital Output Status
Process Data " CH3 Digital Output Status HRX220.3 BIT CH3 Digital Output Status
"% CH4Digital Output Status | %QX220.4  BIT CH4 Digital Output Status
Log K] CHS Digital Qutput Status %GX220.5  BIT CHS Digital Output Status
" CHE Digital Output Status %QN220.6  BIT CH& Digital Output Status
EtherCAT1/0 Mapping "% CH7Digital Output Status %QX220.7  BIT CH7 Digital Qutput Status
EtherCAT IEC Objects ] CHO Digital Input Status FIN234.6 BIT CHD Digital Input Status
b ] CH1 Digital Input Status %I¥234.7  BIT CH1 Digital Input Status
o H CH2 Digital Input Status %I¥235.0 BIT CH2 Digital Input Status
4 CH3 Digital Input Status %I¥235.1  BIT CH3 Digital Input Status
Informatian k] CH4 Digital Input Status S:IN235.2  BIT CH4 Digital Input Status
H CH Digital Input Status IX235.3  BIT CHS Digital Input Status
] CHe Digital Input Status YIN235.4 BIT CHb Digital Input Status
h ] CH7 Digital Input Status I¥235.5 BIT CH7 Digital Input Status
b ] System Error %eIX235.6 BIT System Error
k] Hardware Alarm BLIXN235.7 BIT Hardware Alarm
‘ Reset Mapping Always updatevariables |Use parent device setting o
-“?@ = Create new variable "% =Mapto existingvariable
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4.5.4.4

Click

Diagnosis History

on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on

the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for

details on errors.

General

CoE Parameters
BExpert Process Data
Process Data

Online

Diagnosis History

Log

EtherCAT I/O Mapping
EtherCAT IEC Objects

Status

Teafmrmmation

4545 Status

Click
messages of the module.

Update History  Auto Update Only Mew Messages Ack. Messages

Type Flags Timestamp Message
€ Error N 4/18/2023 12:57:44 FM 969ms (16#FF02) EtherCAT Connection Lost,
& Error N 4182023 12:57:33 PM 743ms (16#FF02) EtherCAT Connection Lost.

on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic

General
enera EtherCAT

CoE Parameters

Last diagnostic message

|Running |

Acknowledge

Expert Process Data Diag String
Process Data

Online

Diagnosis History

Log

EtherCAT /O Mapping
EtherCAT IEC Objects

Status

Information
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4.5.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General

Name: AX-516AP 11-0A (8 DI, 24VDC, 2.5mA, 1ms, Source Input (NPM)/ 8 DO, 24VDC, 0,54, 1ms, Sink Qutput (MPN))

CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave
Expert Process Data Type: 65
ID: 1DD_1051225000310100
Process Data Version: Revision=16+00310100

Order number: AX-5164P11-0A
Description: EtherCAT Slave imported from Slave XML: AX_516AP11_0A_V0310100_20230322.xml Device: AX-516AP 11-0A (8 DI, 24VDC, 2.5mA, 1ms, Source
Input (NPN)/ 8 DO, 24VDC, 0.54, 1ms, Sink Output (NPN)]. AX-515AP11-0A (8 DI, 24VDC, 2.5mA, ms, Source Input (NPN)/ & DO, 24VDC, 0,54, ms, Sink

EtherCAT I/0 Mapping Cutput (NPN))

Log

EtherCAT IEC Objects
Status

| Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and
then you can find the hardware version and software version of the module.

Filter T Index:Subindex Name Value Current Value Default Value

4.5.5 Parameter Descriptions

You can use DIADesigner-AX to set up the module. For software operation, refer to section 4.5.4 for more information. The
function blocks in the software are available for you to set relevant parameters. Please refer to the function block manual
for the usage of function blocks.

Index Function Description Function Block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use

DFB_AM_RD_FilterTime

16#8000 Input Filter Time Filtering time for inputs ) )
DFB_AM_WR_FilterTime
) o . DFB_AM_RD_FilterThreshold
16#8001 Input Filter Threshold Filtering threshold for inputs DFB_AM_WR_FilterThreshold
Output Settings when The setting for the output when
16#8002

EtherCAT Connection Lost | the EtherCAT connection is lost.

Output Settings when The setting for the output when

16#8003 ) .
Module in Stopped State the module is in the stopped state.

4.5.5.1 Module Status

Index |Subindex Name Description Data Type| Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0
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o Parameter explanation
This parameter displays the current control status of the module.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
The module is controlled by the controller and the status of the
1 Controlled by Controller (Run) )
controller is Run.
The module is controlled by the controller and the status of the
2 Controlled by Controller (Stop)

controller is Stop.

4.5.5.2 User Command

Index | Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

° Parameter explanation

Users write the commands into the module and the module will execute accordingly. After execution, the module will
send back a corresponding value which indicates that the execution is success or failure.

) User command

Command Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 If there are no startup parameters, the save command can be used to save the parameter setting values to the
memory of the module.

4.5.5.3 Input Filter Time

Setting up the filtering time for the inputs of the module. If the receiving signals are shorter than the set filtering time, the
signals received will be seen as noises and will be filtered out. The default filtering value is 3 ms. Set the filtering time for
the inputs according to your applications.

Index | Subindex Name Description Data Type|Attr. |Default
16#01 |CHO Input Filter Time USINT |RW 3
16#02 |CH1 Input Filter Time USINT |RW 3
16#03 |CH2 Input Filter Time USINT |RW 3
16#04 |CH3 Input Filter Time Filtering time for inputs USINT |RW| 3
16#8000
16#05 |CH4 Input Filter Time Setting range: 0-255 (ms) USINT |RW 3
16#06 |CHS5 Input Filter Time USINT |RW 3
16#07 |CH6 Input Filter Time USINT |RW 3
16#08 |CH7 Input Filter Time USINT |RW 3
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N

o Parameter explanation

The parameter set is to set the filtering time for the inputs of the module. If the duration time for received signals is
shorter than the set filtering time, the signals received will be seen as noises and will be filtered out. The default filtering
value is 3 ms. But you can set the filtering time for the inputs according to your application environment.

4.5.5.4 Input Filter Threshold

Index | Subindex Name Description Data Type|Attr. [Default
16#01 |CHO Input Filter Threshold USINT |RW | 80
16#02 |CH1 Input Filter Threshold USINT |[Rw | 80
16#03 |CH2 Input Filter Threshold USINT |[Rw | 80
16#04 |CH3 Input Filter Threshold  |Filtering threshold for inputs USINT |Rw | 80
16#8001
16405 |CH4 Input Filter Threshold  |Setting value: 60% / 80% / 100% USINT |Rw | 80
16#06 |CHS Input Filter Threshold USINT |[Rw | 80
16#07 |CHS6 Input Filter Threshold USINT |[Rw | 80
16#08 |CH7 Input Filter Threshold USINT [Rw | 80

° Parameter explanation

The parameter set is to set the filtering threshold for the inputs so as to suppress the digital noise interference.

° Input filter threshold

Setting in function block Threshold
0 20%
1 40%
2 60%
3 80%
4 100%

Example: Set the input filter time to 10 ms and the input filter threshold to 80%, which means that the threshold time is 8
ms (10ms * 80%). The signal of duration time less than 8 ms is seen as a noise and filtered out (A T1). But the signal of
duration time greater than 8 ms is seen as a valid signal, and then the cumulative time (A T2) for such a signal input is not
reset when a brief noise signal occurs subsequently.

1
External digital signal input

0 —— - -

Logic 1 filter time counter

10ms

(Input Filter Time)
8ms

(Input Filter Threshold)

oms

1 AT, =4ms AT, =9ms
Module digital input status

0

In the system, there are filter time counters logic 0 and logic 1, which have opposite logics but the same operation principle.
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4.5.5.5 Output Settings when EtherCAT Connection Lost
Index |Subindex Name Description|Data Type|Attr. Default
16#01 |CHO Output Settings when EtherCAT Connection Lost USINT |RW 0
16#02 |CH1 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#03 |CH2 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#04 |CH3 Output Settings when EtherCAT Connection Lost Output USINT |[RW| ©
16#8002 behavior
16#05 |CH4 Output Settings when EtherCAT Connection Lost setting USINT [RW| O
16#06 |CHS5 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#07 |CH6 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#08 |CH7 Output Settings when EtherCAT Connection Lost USINT |RW 0
o Parameter explanation
The parameter set is for setting the output behavior of output points when the EtherCAT connection is lost
° Output behavior settings
Setting value Name Description
0 Stay OFF The channel stays OFF.
1 Stay ON The channel stays ON.
2 Keep Last Status The channel keeps as the last status is.
4.5.5.6 Output Settings when Module in Stopped State
Index |Subindex Name Description|Data Type|Attr.|Default
16#01 |CHO Output Settings when Module in Stopped State USINT |RW 0
16#02 |CH1 Output Settings when Module in Stopped State USINT |RW 0
16#03 |CH2 Output Settings when Module in Stopped State USINT |RW 0
16#04 |CH3 Output Settings when Module in Stopped State Output USINT |RW| O
16#8003 behavior
16#05 |CH4 Output Settings when Module in Stopped State setting USINT |RW 0
16#06 |CH5 Output Settings when Module in Stopped State USINT |RW 0
16#07 |CHG6 Output Settings when Module in Stopped State USINT |RW 0
16#08 |CH7 Output Settings when Module in Stopped State USINT |RW 0

o Parameter explanation

The parameter set is for setting the output behavior of output points when the module is in the Stopped state.

[ Output behavior settings

Setting value Name Description
0 Stay OFF The channel stays OFF.
1 Stay ON The channel stays ON.
2 Keep Update The channel keeps updating the output.
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4.5.6

EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC

mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

4.5.6.1

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

4.5.6.2

FreeRun Mode

DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and

SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and

hardware.

[ SYNCO

Using SYNCO to refresh values of output channels among modules at the same time.

AX EtherCAT Bus

Output Module
Input Module

Input/Output Module

Set Output | Output Valid

Get Input I Input Latch

10 Data
Refreshing

SYNCO

Set Output |
Get Input |

Set Output |

EtherCAT Cycle Time

|
|
|
|
|
|
|
|
I
|
|
|
K
K
|
1

SYNCO

|
10 Data :
Refreshing I
|

: Set Output

: Get Input |

[

Get Input | Set Output
|
|
N
A
|
1

Get Input

[ SYNCO + SYNC1

» Time

Using SYNCO to refresh values of outptut channels and using SYNC1 to refresh values of input channels among
modules at the same time. The shift time between SYNCO and SYNCL1 can be modified with DIADesigner-AX.

AX EtherCAT Bus

Output Module
Input Module

Input/Output Module

Set Output | Output Valid

Get Input | Input Latch

10 Data
Refreshing

SYNCO SYNC1 SYNCO

| |

: 10 Data :

I Refreshing I

| |

: Set Output | : Set Output
: Get Input | :

: Set Output | Get Input | : Set Output
| |

| Shift Time |
%

| . |

L EtherCAT Cycle Time J

| |

SYNC1

Get Input |

| Get Input |

» Time
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4.5.7 Process Data
This section introduces the settings and monitoring of PDO data exchange.
Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Digital Input Status BOOL | RO 0
16#02 |CH1 Digital Input Status BOOL | RO 0
16#03 |CH2 Digital Input Status BOOL | RO 0
16#04 |CHS3 Digital Input Status BOOL | RO 0

16#6000 Digital input values of CHO—CH7
16#05 |CH4 Digital Input Status BOOL |RO 0
16#06 |CH5 Digital Input Status BOOL | RO 0
16#07 |CH®6 Digital Input Status BOOL | RO 0
16#08 |CH7 Digital Input Status BOOL | RO 0
16#01 |System Error System error BOOL | RO 0

16#6100
16#02 |Hardware Alarm Hardware error alarm BOOL |RO 0
16#01 |CHO Digital Output Status BOOL | RO 0
16#02 |CH1 Digital Output Status BOOL | RO 0
16#03 |CH2 Digital Output Status BOOL | RO 0
16#04 |CHS3 Digital Output Status BOOL | RO 0

16#7000 Digital output values of CHO—-CH7
16#05 |CH4 Digital Output Status BOOL | RO 0
16#06 |CH5 Digital Output Status BOOL | RO 0
16#07 |CH®6 Digital Output Status BOOL | RO 0
16#08 |CH7 Digital Output Status BOOL | RO 0

4.5.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor. There are two types of data here.

° Digital Input/Output Value: You can monitor the selected channels and deselect the unused channels to save cycle

time.

° Error and Alarm: It is not selected by default.

General

CoE Parameters

Expert Process Data

Process Data

Log

EtherCAT Ij0 Mapping

EtherCAT IEC Objects

Status

Information

Select the Qutputs Select the Inputs
MName Type Index Mame Type Index
v| 16#1600 CHO to CH7 Digital Output v| 16#1A00 CHO to CH7 Digital Inp
CHD Digital Output Status BIT 16%7000:16%01 CHD Digital Input Status BIT 16%6000:16701
CH1 Digital Output Status BIT 16%7000:16:02 CH1 Digital Input Status BIT 16#6000:16502
CH2 Digital Output Status BIT 16#7000:16£03 CH2 Digital Input Status BIT 16#6000:16#03
CH3 Digital Output Status BIT 16#7000:16%04 CH3 Digital Input Status BIT 16#6000:16%04
CH4 Digital Output Status BIT 16#7000:16#05 CH4 Digital Input Status BIT 16#6000:16#05
CHS Digital Qutput Status BIT 16%7000:16%06 CH5 Digital Input Status BIT 1676000:16706
CHe Digital Output Status BIT 16#7000:16%07 CH& Digital Input Status BIT 16#6000:16%07
CH7 Digital Output Status BIT 16%7000:16%08 CHT Digital Input Status BIT 16#6000:16508
16#1A04 Error and Alarm
System Error BIT 16#6100:16#01
Hardware Alarm BIT 16%6100:16502
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4.5.7.2

EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_S516APT1_DA

General

CoE Parameters
Process Data

Log

EtherCAT IO Mapping
EtherCAT IEC Objects
Status

Information

4.5.7.3 Always

a
Find Filter Show all + ok Add FB for IO Channel... Go to Instance J
Variable Mapping Channel Address Type  Unit  Description
= [l 1651600 CHO to CH7 Digital Qutput Status
" CHO Digital Output Status %QX5.0 BIT CHO Digital Qutput Status
" CH1Digital Qutput Status  %QX5.1 BIT CH1 Digital Qutput Status
K CH2 Digital Qutput Status %RQX5.2 BIT CH2 Digital Qutput Status
" CH3 Digital Qutput Status  %QX5.3 BIT CH3 Digital Qutput Status
" CH4Digitsl Qutput Status~ %QX5.4 BIT CH4 Digital Output Status
" CHS Digital Qutput Status  %QX5.5 BIT CH5 Digital Qutput Status
"# CH6 Digital Cutput Status~ %QX5.6 BIT CH Digital Output Status
" CH7 Digital Qutput Status  %QX5.7 BIT CH7 Digital Output Status
= [l 1651A00 CHO to CHY Digital Input Status
E ] CHO Digital Input Status %I¥8.0 BIT CHO Digital Input Status
L] CH1 Digital Input Status %I¥a.1 BIT CH1 Digital Input Status
b ] CH2 Digital Input Status %INg.2 BIT CH2 Digital Input Status
k] CH3 Digital Input Status %I¥8.3 BIT CH3 Digital Input Status
b ] CH4 Digital Input Status %IXg.4 BIT CH4 Digital Input Status
k] CHS Digital Input Status %I¥8.5 BIT CHS Digital Input Status
“h CH Digital Input Status %INE.6 BIT CH Digital Input Status
L ] CH7 Digital Input Status %I¥8.7 BIT CH7 Digital Input Status

Reset Mapping

@ = Create new variable

Update Variables

‘% =Mapto existing variable

Always updatevariables |Use parent device setting ~
Use parent device setting
Enabled 1 (use bus cyde taskif not used in any task]

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.

4.5.8 Troubleshooting

LED indicator
Index Sublndex Name Error Channel Solution
LED LED
(16#FF01)
16#01 Unit Power Error ON OFF Check the power supply.
16402 (16#FF02) . . ON OFF Check the module connection if the
16#A000 EtherCAT Disconnection connection is securely connected.
16403 (16#FF03) ON OFF If the problem persists, contact the
ESC or EEPROM Error local authorized distributors.
(16#FF04) If the problem persists, contact the
16#04 Flash Error ON OFF local authorized distributors.
(16#FF11) . Same as Check if the wiring for the channels is
16#A001 16#01 Channel Hardware Alarm Blinking before short-circuit or overcurrent
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4.6

AX-516AP22-0A

AX-516AP22-0A, a digital input/ output module, inputs 8-point digital signals and outputs 8-point digital signals (PNP). This

section introduces its specifications, operations and wirings.

4.6.1 Specifications

Item

Specification

Input / output points

8/8

External connector type

Spring-clamp terminal block (16 terminals)

1/0O refresh modes

1. Free Run mode

Digital input

2. DC mode
Dimension (mm) 12(W) x 100 (H) x 80 (D)
Weight 7149
1/0O form Sinking input (PNP)

Input current

2.5 mA TYP. (24 VDC), constant current

ON voltage

11-30 V (EN 61131-2, type 3)

OFF voltage

-3—+5 V (EN 61131-2, type 3)

Maximum ON / OFF response time|150 ps /150 ps

Digital output

Electrical specification

1/0 form

Sourcing output (PNP)

Load voltage

24 VDC
(error range: -15%—+20%, 20.4-28.8 VDC)

Maximum load current

0.5 A /point

Leakage current

Less than 0.1 mA

Maximum ON / OFF response time|150 ys/ 150 us

Isolation method

Between unit power and external power:
no isolation
Between digital signal and internal signal:

Others

500 VAC
Between channels: no isolation
Maximum power consumption 200 MA (1W)
(unit power)
Maximum power consumption 24 VDC J4A
(I/O power)
Minimum power consumption
(I/O Power) 10 mA
Connection Lost Protection -
Short Circuit Protection (SCP) --
Digital input |Over Voltage Protection (OVP) / Current limiting

Over Current Protection (OCP)

Filtering function

Firmware filtering time: 0-255 ms;
(default: 3 ms)

Digital output

Connection Lost Protection

Short Circuit Protection (SCP)

Over Voltage Protection (OVP) /
QOver Current Protection (OCP)
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4.6.2 Dimensions and Parts
) Dimensions
86 ,
4
/7_ a
l 1] 3 ..
. -
S-En b -
= =t
o - ]
| [l -
' o ]
oo I
=l Il -
d _1
12 80
14.2
Unit : mm
o Parts
Fear 5 B
@4——3:: 0 AX-516AP22-0A —————H—1»
5 35 >0® R ==
@ - ;E; t] Source Output (If;\va) e =T [
= 2 =
] ﬂﬂ Y N0 - =
i o
®=§W§ o |l pahe (8
P 1 g
= 0
e
o |l B =
=1
I o |l BiE =
0 ﬂﬂ !
HD 6 6| <=1
o
TEe=—J @ 1 E‘
No. Name
1 | AX connector (L)
2 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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4.6.3 Arrangement of Terminals, LED Indicators and Wiring

4.6.3.1 Arrangement of Terminals

lov

!

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding
channels.

Pin No. Symbol Description Pin No. Symbol Description
LO 10 Digital input channel 0 RO 11 Digital input channel 1
L1 12 Digital input channel 2 R1 13 Digital input channel 3
L2 14 Digital input channel 4 R2 15 Digital input channel 5
L3 16 Digital input channel 6 R3 17 Digital input channel 7
L4 Q0 Digital output channel 0 R4 Q1 Digital output channel 1
L5 Q2 Digital output channel 2 R5 Q3 Digital output channel 3
L6 Q4 Digital output channel 4 R6 Q5 Digital output channel 5
L7 Q6 Digital output channel 6 R7 Q7 Digital output channel 7

4.6.3.2 LED Indicators

Name Color Status Description
[] OFF ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
N Blinking(1s) ECAT Safe OP
] ON Normal (OP)
D OFF Module is functioning correctly.
Error Red
B ON A severe error occurs on the module.
[] OFF The channel is OFF.
Channel Green
D ON The channel is ON.
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4.6.3.3 Wiring and Loop Configuration

® Wiring
AX-510PS12-0A AX-516PC30-0A AX-516AP22-0A

lov | 106G Iov | 10G 10 11
lov | 10G oV | 10G 12 I3 e \
lov | 10G ¢ lov | 10G 14 5 (
Iov | 10G Iov | 10G 16 17
lov | 106G Iov | 10G Qo0 Q1 owire
lov | 10G Iov | 10G Q2 Q3
24V ov oV | 10G Q4 Q5

¢ 24V ov ¢ lov | 10G ¢ Q6 Q7 ©

|
[
|1
AX-510PS12-0A AX-516PC30-0A AX-516AP22-0A

Iov | 10G i lov | 10G 10 1 |
oV | 10G lov | 10G 12 13 e |
ov | 106 e oV | 10G 14 I5 (
oV | 10G lov | 10G 16 17
ov | 10G lov | 10G Qo0 Q1 awire

¢ lov | 10G lov | 10G Q2 Q3
24v ov lov | 10G Q4 Q5

¢ 24V ov ¢ oV IOGT Q6 Q7 ®

|

[
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Loop Configuration

V- |-

I?V
\
[N}
| [ ——
10~17 2w
Eng
st —
gne
1
[N}
[N}
[ [N}
11
T —
N :
m!
I ;
> h— |
HELguy
=
] ]
! !
Unit 7] v+
AX i Power |_| V-
Connector !
() ! S
! 1o “Tiov
"~ Power |_]|10G

10V

10G | _

Q0 ~ Q7

> |

1

10G

AX
Connector

R)

([ ] The output circuit and internal circuit of this product are separated only by functional insulation.
A Therefore, to complete the installation of the product in the final system, double or reinforced
insulation should be used between the product and hazardous live parts.
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4.6.4 Settings in DIADesigner-AX

This section introduces some basic operation and settings in the DIADesigner-AX software.

4.6.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.

Devices ~ 3 x
=1 httedss -
=[] Device (AX-30BEADMA IT)
o Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= Bl pLC Logic
=} Application
i) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= (&3 Task configuration
= g EtherCAT Task
& Motion_PRG
=g MainTask
& pLc_PrG
=@ Buitin_IO (Builtin_IO)
( 10 10}
[ Delta_LocalBus_Master (Delta LocalBus Master)
[0 EtherCAT Master_SoftMotion (
"3 SoftMotion General Axis Pool

Cut
Copy
Paste
* Delete
Refactoring >
Properties.
Add Object
) Add Folder.

Insert
Scan For Devices.
Disable Device
Update Device...
Edit Object

Edit Object with.

Ly

£4it 10 mapping
Import mappings fram CSV..
Export mappings ta CSV.

E5 Parameter Backup and Restore...

PR |~

Right-click System Coupler you added, and then click Add Device... again to select and add modules in.

Devices * 1 X
=3 Untitled19 -
=i (1) Device (AX-308EA0MAIT)
@8 Hardware Configuration
e .&. Network Configuration
A, EtherCAT Fitter
= EQ PLC Logic
= I} Application
m Library Manager
Motion_PRG {PRG)
PLC_PRG (PRG)
= {84 Task Configuration
=5 EtherCAT Task
&) Motion_PRG
= @ MairTask
& rLc_Pre
= [ Buitn_10 (Builtin_10)
[ oo ooy
m Delta_LocalBus_Master (Delta LocalBus Master)
= m EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_S00CEC00_DA (AX-SONCECN0-0A (FtherCAT Crunler))
"3 SoftMotion General Axis Pl b Cut

Copy
Paste
¥ Delete
Refactoring »

Properties...

Add Object
) Add Folder.
Insert Device..
Disable Device
Update Device.
[J° EditObject
Edit Object with...
Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV.
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > 1 X
=3 Unitled19 -
=1 Device (AX-308EAOMALT)
o Hardware Configuration
= .5, Network Configuration
A, EtherCAT Fiter
= [l PLC Logic
=1} Application
Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
= EtherCAT Task
&) Motion_PRG
= @ MairTask
& PLC_PRG
= Builtin_I0 (Builtin_10)
[ oo @IO)
ﬂi Delta_lLocalBus_Master {Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion -
"3 SoftMotion General Axis Pocl & Cut
Copy
Paste
¥ Delete

Refactaring »
Properties.
Add Object

&) AddFolder
Add Device...

Insert Device...
Disable Device
Update Device.
[ EditObject
Edit Object with

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV..

E%  Parameter Backup and Restore...

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O X

Seanmed Devices

Device name Device type Alias A
=- AX_SO0CECO0_04 AX-500CECO0-04 (EtherCAT Coupler) i
AX SI6APZZ 04 AX-516AP22-04 (3 Channel Digital Input PNP 24VD0C / Smd 1is, 8 Channel Digital Out PNF 24¥DC /054 1ms) 0

[] Show differences to project

Sean Devices Copy A1 Devices to Project Closs
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4.6.4.2

Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

General

CoE Parameters

Process Data

(1) Favorites

) You can add the selected parameter to Favorites according to your preference. Click

Startup Parameters

Favorites
Startup Parameters
[+ &ll Parameters

into online mode, and then you can start to upload and download the parameters.

on the toolbar to go

General 41@ % 5 é x
CoE Parameters Favorites
Process Data Filter T Index:Subindex Name Value Current Value Default Value Ran|
Diagnosis History
Log
NA 16#5001:16#01 User Command - User Command
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
‘T Compare Compare
Y . _ Upload the selected parameters from the module
= Upload Selection from Device .
to DIADesigner-AX.
& . Upload all the parameters from the module to
i | Upload All from Device ]
DIADesigner-AX.
=i . . Download the selected parameters from
— Download Selection to Device )
DIADesigner-AX to the module.
] . Download all the parameters from DIADesigner-
. | Download All to Device
AX to the module.
= ) ) Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
ry . Synchronize all the parameters to the startup
= Synchronize to All Startup Parameter(s)
parameters.
x Delete Delete
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(2) Startup Parameters

L] Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the

module. For editing, you have to set up these parameters in offline mode.

General ® * +

CoE Parameters Startup Parameters

Expert Process Data Line Index:Subindex Name Value Range Bit Length Byte
1 16#8000:16#01 CHO Input Filter Time 2 0 ~ 255 ] ~

Process Data 2 1628000:16202 CHI Tnput Filter Time 3 0~ 255 8

Log 3 16#8000:16#03 CH2 Input Filter Time 3 0~ 255 8
4 16#8000:16:04 CH3 Input Filter Time 3 0~ 255 8

o=l i pi 5 16#8000:16#05 CH4 Input Filter Time 3 0~ 255 8

EtherCAT IEC Objects [ 16#8000:16%06 CHS5 Input Filter Time 3 0~ 253 8
7 16#8000:16:07 CH6 Input Filter Time 3 0~ 255 ]

Status 8 16#8000:16:08 CH7 Input Filter Time 3 0~ 255 ]
9 16#8001:16:01 CHO Input Filter Threshold 80% ]

Information -
10 16#8001:16#02 CH1 Input Filter Threshold 80% 8
11 16#8001:167#03 CH2 Input Filter Threshold 80% 8
12 16#8001:167#04 CH3 Input Filter Threshold 80% 8
13 16#8001:16705 CH4 Input Filter Threshold 80% 8
14 16#8001:16706 CH5 Input Filter Threshold 80% ]
15 16#8001:16%07 CH6 Input Filter Threshold 80% ]

Icon Function Description
x Delete Delete
‘f Move up Move up
+ Move down Move down

(3) All Parameters

) You can find all the CoE parameters here. Click

start to upload and download the parameters.

) After clicking the upload button, you can see the current values of parameters in Current Value column.

on the toolbar to go into online mode, and then you can

o You can edit the values of parameters in Value column. Once you click the download button, the setting values
will be written into the module and take effect right away.

General

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

N E AN E AN S
All Parameters Clear
Filter T Index:Subindex Name Value Current Value Default Value
NA 16#5001:16301 User Command - User Command 0
NA 16#8000:16#01 Input Filter Time - CHO Input Filter Time 3 3
NA 16#8000:16#02 Input Filter Time - CH1 Input Filter Time 3 3
NA 16#8000:16#03 Input Filter Time - CH2 Input Filter Time 3 3
NA 16#8000:16304 Input Filter Time - CH2 Input Filter Time 3 3
NA 16#8000:16705 Input Filter Time - CH4 Input Filter Time 3 3
NA 16#8000:16306 Input Filter Time - CH5 Input Filter Time 3 3
NA 16#8000:16307 Input Filter Time - CH6 Input Filter Time 3 3
NA 16#8000:16308 Input Filter Time - CH7 Input Filter Time 3 3
NA 16%8001:16701 Input Filter Threshold - CHO Input Filter Threshold | 80% 80%
NA 16%8001:1602 Input Filter Threshold - CH1 Input Filter Threshold | 80% 80%
NA 16%8001:1603 Input Filter Threshold - CH2 Input Filter Threshold | 80% 80%

4-112



Chapter 4 Digital

Input / Output Modules

Icon

Function

Description

3

Compare

Compare

Py . _ Upload the selected parameters from the module
— Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
= Upload All from Device .
DIADesigner-AX.
=i . . Download the selected parameters from
= Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
[ | Download All to Device
AX to the module.
= ) ) Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
Fy . Synchronize all the parameters to the startup
(z Synchronize to All Startup Parameter(s)
parameters.
x Delete Delete

You can select and right-click the parameter to add the selected parameter to the Favorites.

> |

Function

Description

Add to Favorites

Add the selected to Favorites

Add to Startup Parameters

Add the selected to Startup Parameters

Import...

Import the selected

Export...

Export the selected
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4.6.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Outputs Select the Inputs
MName Type Index Mame Type Index
R TR |¢| 16#1600 CHO to CH7 Digital Output |v| 16#1A00 CHO to CH7 Digital Inp
CHO Digital Output Status BIT 16#7000:16%01 CHD Digital Input Status BIT 16#6000:16%01
Expert Process Data
CH1 Digital Qutput Status BIT 16%7000:16702 CH1 Digital Input Status BIT 16#6000:16502
Process Data CH2 Digital Output Status BIT 16#7000:16%03 CH2 Digital Input Status BIT 16#6000:16%03
CH3 Digital Output Status BIT 1627000:16504 CH3 Digital Input Status BIT 16%6000:16=04
Log CH4 Digital Output Status BIT 16#7000:16#05 CH4 Digital Input Status BIT 16#6000:16505
CHS5 Digital Output Status BIT 16#7000:16%06 CHS5 Digital Input Status BIT 16#6000:1606
EtherCAT IO Mapping CHE Digital Output Status BIT 16#7000:16%07 CHE Digital Input Status BIT 16#6000:16507
CH7 Digital Output Status BIT 16#7000:16%08 CH7 Digital Input Status BIT 16#6000:16%08
EtherCAT IEC Objects ["] 16#1A04 Error and Alarm
System Error BIT 16#6100:16%01
Sas Hardware &larm BIT 1626100:16502
Information
(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
- value, status and error codes for each channel.
General Find Filter Show all - ok Add FE for |0 Channel.. = Go to Instance J
I Variable Wapping Channel Address Type Unit Description
" CH Digital Cutput Status %Q%214.0 BIT CHO Digital Output Status
Expert Process Data K@ CH1 Digital Output Status YQx214.1 BIT CH1 Digital Qutput Status
] CH2 Digital Output Status YX214.2 BIT CH2 Digital Output Status
Process Data K@ CH3 Digital Output Status %Qx214.3 BIT CH3 Digital Output Status
] CH4 Digital Output Status X214.4 BIT CH4 Digital Output Status
Leg K CH5 Digital Output Status %QX214.5 BIT CHS5 Digital Output Status
"% CHE Digital Output Status %QX214.6 BIT CH# Digital Cutput Status
EtherCAT 0 Mapping "§ CHY Digital Output Status %QX214.7 BIT CH7 Digital Output Status
EtherCAT IEC Objects “ CHO Digital Input Status %lX229.0 BIT CHO Digital Input Status
3 CH1 Digital Input Status IXK229.1 BIT CH1 Digital Input Status
TEws B CH2 Digital Input Status %IX229.2 BIT CH?Z Digital Input Status
% CH3 Digital Input Status %IX229.3 BIT CH3 Digital Input Status
Information R CH4 Digital Input Status IX229.4 BIT CH4 Digital Input Status
“ CH5 Digital Input Status %IX229.5 BIT CH5 Digital Input Status
*p CH6 Digital Input Status IX229.6 BIT CHé Digital Input Status
5 CHT Digital Input Status %IX229.7 BIT CH7 Digital Input Status
| Reset Mapping Always updatevariables  |Use parent device setting i
“f@ = Create new variable "% =Mapto existingvariable
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4.6.4.4

Click

Diagnosis History

on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on

the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for

details on errors.

General

CoE Parameters
BExpert Process Data
Process Data

Online

Diagnosis History

Log

EtherCAT I/O Mapping
EtherCAT IEC Objects

Status

Teafmrmmation

4.6.4.5

Click

Status

messages of the module.

General

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

Update History  Auto Update Only Mew Messages Ack. Messages

Type Flags Timestamp Message
€ Error N 4/18/2023 12:57:44 FM 969ms (16#FF02) EtherCAT Connection Lost,
& Error N 4182023 12:57:33 PM 743ms (16#FF02) EtherCAT Connection Lost.

> |

on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic

EtherCAT

Last diagnostic message

Running

Acknowledge

Diag String
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4.6.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General

Name: AX-516AP22-0A (8 OI, 24VDC, 2.5mA, 1ms, Sink Input (PNP)/ 8 DO, 24VDC, 0.5A, 1ms, Source Output (PNP))

CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave
Expert Process Data Type: &5
ID: 1DD_1051228100310100
Process Data Version: Revision=16#00310100

Order number: AX-516AP22-0A
Description: EtherCAT Slave imported from Slave XML: AX_516AP22_0A_V0310100_20230322.xml Device: AX-516AP22-0A (8 DI, 24VDC, 2.5mA, 1ms, Sink Input
{(PNP)/ 8 DO, 24VDC, 0.5A, 1ms, Source Qutput (PNF)), AX-516AP22-0A (8 DI, 24VDC, 2.5mA, 1ms, Sink Input (PNP)/ 8 DO, 24VDC, 0.5A, 1ms, Source Qutput (PNPJ)

Log

EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

| Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and
then you can find the hardware version and software version of the module.

Filter Y Index:Subindex Name Value Current Value Default Value

4.6.5 Parameter Descriptions

You can use DIADesigner-AX to set up the module. For software operation, refer to section 4.6.4 for more information. The
function blocks in the software are available for you to set relevant parameters. Please refer to the function block manual
for the usage of function blocks.

Index Function Description Function Block

16#5000 Module Status Status of the module

16#5001 User Command Commands for users to use
DFB_AM_RD_FilterTime

16#8000 Input Filter Time Filtering time for inputs . .
DFB_AM_WR_FilterTime
DFB_AM_RD_FilterThreshold

16#8001 Input Filter Threshold Filtering threshold for inputs .
DFB_AM_WR_FilterThreshold

Output Settings when The setting for the output when
16#8002

EtherCAT Connection Lost | the EtherCAT connection is lost.

Output Settings when The setting for the output when
16#8003

Module in Stopped State the module is in the stopped state.

4-116



Chapter 4 Digital Input / Output Modules

4.6.5.1 Module Status

Index | Subindex Name Description Data Type| Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

o Parameter explanation
This parameter displays the current control status of the module.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
The module is controlled by the controller and the status of the
1 Controlled by Controller (Run) .
controller is Run.
The module is controlled by the controller and the status of the
2 Controlled by Controller (Stop)

controller is Stop.

4.6.5.2 User Command

Index | Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

° Parameter explanation

Users write the commands into the module and the module will execute accordingly. After execution, the module will
send back a corresponding value which indicates that the execution is success or failure.

) User command

Command Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 If there are no startup parameters, the save command can be used to save the parameter setting values to the
memory of the module.

4.6.5.3 Input Filter Time

Index | Subindex Name Description Data Type|Attr. |Default
16#01 |CHO Input Filter Time USINT |RW 3
16#02 |CH1 Input Filter Time USINT |RW 3
16#03 |CH2 Input Filter Time USINT |RW 3
16#04 |CH3 Input Filter Time Filtering time for inputs USINT |RW| 3
16#8000
16#05 |CH4 Input Filter Time Setting range: 0-255 (ms) USINT |RW 3
16#06 |CHS5 Input Filter Time USINT |RW 3
16#07 |CH6 Input Filter Time USINT |RW 3
16#08 |CH7 Input Filter Time USINT |RW 3
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o Parameter explanation

The parameter set is to set the filtering time for the inputs of the module. If the duration time for received signals is
shorter than the set filtering time, the signals received will be seen as noises and will be filtered out. The default filtering
value is 3 ms. But you can set the filtering time for the inputs according to your application environment.

4.6.5.4 Input Filter Threshold
Index | Subindex Name Description Data Type |Attr. |Default
16#01 |CHO Input Filter Threshold USINT |RW | 80
16#02 |CH1 Input Filter Threshold USINT [Rw | 80
16#03 |CH2 Input Filter Threshold USINT [Rw | 80
16#04 |CH3 Input Filter Threshold USINT |[Rw | 80
16#8001 Filtering threshold for inputs
16#05 |CH4 Input Filter Threshold USINT |[Rw | 80
16#06 |CHS Input Filter Threshold USINT [Rw | 80
16#07 |CHS6 Input Filter Threshold USINT [Rw | 80
16#08 |CH7 Input Filter Threshold USINT |[Rw | 80

o Parameter explanation

The parameter set is to set the filtering threshold for the inputs so as to suppress the digital noise interference.

° Input filter threshold

Setting in function block Threshold
0 20%
1 40%
2 60%
3 80%
4 100%

Example: Set Input Filter Threshold to 80%

Set the input filter time to 10 ms and the input filter threshold to 80%, which means that the threshold time is 8 ms (10ms
*80%). The signal of duration time less than 8 ms is seen as a noise and filtered out (A T1). But the signal of duration time

greater than 8 ms is seen as a valid signal, and then the cumulative time (A T2) for such a signal input is not reset when a

brief noise signal occurs subsequently.

External digital signal input

Logic 1 filter time counter

1

0

10ms

(Input Filter Time)
8ms

(Input Filter Threshold)

oms

1

Module digital input status

0

AT, =4ms

AT, =9ms

In the system, there are filter time counters logic 0 and logic 1, which have opposite logics but the same operation

principle.
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4.6.5.5 Output Settings when EtherCAT Connection Lost
Index |Subindex Name Description|Data Type|Attr. Default
16#01 |CHO Output Settings when EtherCAT Connection Lost USINT |RW 0
16#02 |CH1 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#03 |CH2 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#04 |CH3 Output Settings when EtherCAT Connection Lost Output USINT |[RW| ©
16#8002 behavior
16#05 |CH4 Output Settings when EtherCAT Connection Lost setting USINT [RW| O
16#06 |CH5 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#07 |CH6 Output Settings when EtherCAT Connection Lost USINT |RW 0
16#08 |CH7 Output Settings when EtherCAT Connection Lost USINT |RW 0
o Parameter explanation
The parameter set is for setting the output behavior of output points when the EtherCAT connection is lost
° Output behavior settings
Setting value Name Description
0 Stay OFF The channel stays OFF.
1 Stay ON The channel stays ON.
2 Keep Last Status The channel keeps as the last status is.
4.6.5.6 Output Settings when Module in Stopped State
Index |Subindex Name Description|Data Type|Attr.|Default
16#01 |CHO Output Settings when Module in Stopped State USINT |RW 0
16#02 |CH1 Output Settings when Module in Stopped State USINT |RW 0
16#03 |CH2 Output Settings when Module in Stopped State USINT |RW 0
16#04 |CH3 Output Settings when Module in Stopped State Output USINT |RW| O
16#8003 behavior
16#05 |CH4 Output Settings when Module in Stopped State setting USINT |RW 0
16#06 |CH5 Output Settings when Module in Stopped State USINT |RW 0
16#07 |CHG6 Output Settings when Module in Stopped State USINT |RW 0
16#08 |CH7 Output Settings when Module in Stopped State USINT |RW 0

o Parameter explanation

The parameter set is for setting the output behavior of output points when the module is in the Stopped state.

[ Output behavior settings

Setting value Name Description
0 Stay OFF The channel stays OFF.
1 Stay ON The channel stays ON.
2 Keep Update The channel keeps updating the output.
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4.6.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

4.6.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

4.6.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

[ SYNCO

Using SYNCO to refresh values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |

[ [
Input/Output Module | Set Output | Get Input | Set Output | Get Input

| |

| |

K A

| |

1 1

Get Input I Input Latch

» Time

[ SYNCO + SYNC1

Using SYNCO to refresh values of outptut channels and using SYNCL1 to refresh values of input channels among
modules at the same time. The shift time between SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
|
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input | : Set Output | Get Input |

| . . |
Set Outputl Output Valid :Sh'ﬂ :

L EtherCAT Cycle Time J
Get Input | Input Latch | |

. . » Time
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4.6.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Digital Input Status BOOL | RO 0
16#02 |CH1 Digital Input Status BOOL | RO 0
16#03 |CH2 Digital Input Status BOOL | RO 0
16#04 |CHS3 Digital Input Status BOOL | RO 0

16#6000 Digital input values of CHO—CH7
16#05 |CH4 Digital Input Status BOOL |RO 0
16#06 |CH5 Digital Input Status BOOL | RO 0
16#07 |CH®6 Digital Input Status BOOL | RO 0
16#08 |CH7 Digital Input Status BOOL | RO 0
16#01 |System Error System error BOOL | RO 0

16#6100
16#02 |Hardware Alarm Hardware error alarm BOOL | RO 0 .
16#01 |CHO Digital Output Status BOOL | RO 0
16#02 |CH1 Digital Output Status BOOL | RO 0
16#03 |CH2 Digital Output Status BOOL | RO 0
16#04 |CHS3 Digital Output Status BOOL | RO 0

16#7000 Digital output values of CHO—-CH7
16#05 |CH4 Digital Output Status BOOL | RO 0
16#06 |CH5 Digital Output Status BOOL | RO 0
16#07 |CH®6 Digital Output Status BOOL | RO 0
16#08 |CH7 Digital Output Status BOOL | RO 0

4.6.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

° Digital Input/Output Value: You can monitor the selected channels and deselect the unused channels to save cycle
time.

° Error and Alarm: It is not selected by default.

General Select the Outputs Select the Inputs
Name Type Index MName Type Index
CoE Parameters + 1621600 CHO to CHY Digital Output v 16#1A00 CHO to CH7 Digital Inp
CHO Digital Output Status BIT 16#7000:16#01 CH0 Digital Input Status BIT 16#6000:16201
Expert Process Data L L
CH1 Digital Output Status BIT 16#7000:16#02 CH1 Digital Input Status BIT 16#6000:16502
Process Data CH2 Digital Output Status BIT 16%7000:16%03 CH2 Digital Input Status BIT 16#6000:16%03
CH3 Digital Qutput Status BIT 16=7000:16%04 CH3 Digital Input Status BIT 16%6000:16%04
Log CH4 Digital Output Status BIT 16#7000:16#05 CH4 Digital Input Status BIT 16#6000:16205
CH5 Digital Output Status BIT 16#7000:16#06 CHS Digital Input Status BIT 16#6000:16%06
EtherCAT If0 Mapping CHE Digital Output Status BIT 16%7000:16%07 CH§ Digital Input Status BIT 16£6000:16507
CH7 Digital Qutput Status BIT 16%7000:16708 CH7 Digital Input Status BIT 16%6000:16508
EtherCAT IEC Objects 16#1A04 Error and Alarm
System Error BIT 16#6100:16%01
St Hardware Alarm BIT 16#6100:16502
Information
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4.6.7.2

EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

| AX_516AP22_0A

4.6.7.3

General

CoE Parameters

Process Data

Log

EtherCAT 1jO Mapping

EtherCAT IEC Objects

Status

Information

Find Filter Show all + dh Add FB for IO Channel... Go to Instance

Variable Mapping Channel Address Type  Unit  Description

=+ 16%1600 CHO to CH7 Digital Output Status
" CHO Digital Output Status Q6.0 BIT CHO Digital Output Status
" CH1 Digital Output Status Q6. 1 BIT CH1 Digital Output Status
" CH2 Digital Output Status QNG 2 BIT CH2 Digital Output Status
" CH3 Digital Qutput Status Q6. 3 BIT CH3 Digital Output Status
i CH4 Digital Output Status QX694 BIT CH4 Digital Output Status
K] CHS Digital Output Status %QN6. 5 BIT CHS Digital Output Status
" CH# Digital Output Status Q6.6 BIT CHS Digital Output Status
" CH7 Digital Output Status QNG 7 BIT CH7 Digital Output Status

=l 16%1A00 CHO to CH7 Digital Input Status
“» CHO Digital Input Status %IX9.0 BIT CHO Digital Input Status
k] CH1 Digital Input Status %IXg.1 BIT CH1 Digital Input Status
“p CH2 Digital Input Status IS, 2 BIT CH2 Digital Input Status
“p CH3 Digital Input Status IX9.3 BIT CH3 Digital Input Status
k] CH4 Digital Input Status IXg.4 BIT CH4 Digital Input Status
] CH5 Digital Input Status %IX9.5 BIT CHS Digital Input Status
k] CH& Digital Input Status %IX9.6 BIT CHé6 Digital Input Status
“p CH7 Digital Input Status WIS, 7 BIT CH7 Digital Input Status

| Reset Mapping Always updatevariables |Use parent device setting

@ = Create new variable

Always Update Variables

% = Map to existing variable

Use parent device setting

Enabled 1 {use bus cyde task if not used in any task]

This field is for global setting to define whether or not the 1/0 variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the

setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.

4.6.8 Troubleshooting
LED indicator
Index Sublndex Name Error Channel Solution
LED LED
(16#FFO01)
16#01 Unit Power Error ON OFF Check the power supply.
Check the module connection if
(16#FF02) o
16#02 EtherCAT Disconnection ON OFF the connection is securely
16#A000 connected.
(16#FFO03) If the problem persists, contact the
16#03 ESC or EEPROM Error ON OFF local authorized distributors.
16404 (16#FF04) ON OFF If the proble.m per_S|st_s, contact the
Flash Error local authorized distributors.
Check if the wiring for the
16#A001 16#01 (16#FF11) Blinking Same as channels is short-circuit or
Channel Hardware Alarm before
overcurrent
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5.1 AX-504AD10-0A

AX-504AD10-0A, an analog input module, receives analog voltage signals through 4 input points and converts the received

signals to 16-bit digital signals. This section introduces its specifications, wirings and operations.

5.1.1 Specifications

Item Specification
Input points 4
External connector type Spring-clamp terminal block (16 terminals)
1/0 refresh modes 1. Free Run mode
2. DC mode

Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 7349

Input form Differential input

Input range -10—-+10V

Input conversion range -5-105% (F.S.)

Rated absolute input range +15V

Input impedance

1 MQ and more

Resolution

-10 — +10 V : -30000-30000

Accuracy

25°C: 20.2 % (F.S.)

-20 — 60 °C: +0.6 % (F.S.)

Conversion time

100 ps / 4 points

Electrical specification

Isolation method

Between unit power and external power:
no isolation

Between digital power and analog power:
500 VAC

Between digital signal and analog signal:
500 VAC
Between analog channels: no isolation

Maximum power consumption
(unit power)

Less than 400mA (2W)

Minimum power consumption
(I/O Power)

No power consumed

Connection Lost Protection

Short Circuit Protection (SCP)

Others Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Filter function

AVG/FIR/IIR
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5.1.2 Dimensions and Parts

Dimensions

001
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Unit: mm
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Parts

AX-504AD10-0A — L ™ @
4 Al £10V, 16Bits, 100ps |
&1
=1
= = k*@
= 1
i o] O
- IO,
= 1
=
=1 [ []
=1
&= 1
=1
LR W
1 | AX connector (L)
2 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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51.3
5.1.3.1

Arrangement of Terminals, LED Indicators and Wiring

Arrangement of Terminals

04ADI10 |

| 9

System LED OsvsJoo
ERROR LED ——[OerrO1O1
O Q=02
o Os0s
H404
OsOs
Oee

Sy

| [ PN [ PN R S S

(=]

RUN LED

*
[y

1 HiO,
2 A0,
3 EIpy0),

[~ [=] [#] [
~ o] [« [

,_
=

0]

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. Symbol Description
LO VO+ Channel 0: positive input voltage RO V0- Channel 0: negative input voltage
L1 V1+ Channel 1: positive input voltage R1 V1- Channel 1: negative input voltage
L2 V2+ Channel 2: positive input voltage R2 V2- Channel 2: negative input voltage
L3 V3+ Channel 3: positive input voltage R3 V3- Channel 3: negative input voltage
L4 - -- R4 - --
L5 - -- R5 - --
L6 - -- R6 - --
L7 - -- R7 - --
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5.1.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A Blinking (1) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.
5.1.3.3 Wiring and Loop Configuration
® \Wiring
AX-510PS12-0A AX-514PC40-0A AX-504AD10-0A
L #} 2-wire

lov | 10G SLD | SLD le VO+ [ VO-

lov | 10G SLD | SWDe}d " [ " TVix |TVITTT T[T

Iov | 10G SLD | SLD Vo+ | Vo

L 4-wire
lov | 10G SLD | SLD &|-- o V3+ | V3-
]
e IOV | 10G SLb | sLD I Tt

Iov | 10G SLD | SLD

24V ov FE FE

24V ov FE FE

+ I~ b
|

24VDC
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Loop Configuration

= AG
Input voltage
-10v~+10V _ ______________
+ VO+ ~ V3+[— ] M
'L*Z — CHO ~ CH3
i - 1MQ
4 —T
Vo- ~ v3- L
Shielded cable *1 :r___S-_LP___'*3

Power isolation

pwg;

unit ] v+ V+ [T unit ___
™77 Power |_]| V- V- | _| Power i
AX ! 1 AX
Connector | 1 Connector
® 1 o Tov oVl 1o i ®
"=~ Power |_[10G 10G | _iI Power

*1. Use shielded cables to isolate the analog input signal cable from other power cables.

*2. If variability in the input voltage results in interference within the wiring, connect the module to a capacitor with a capacitance
between 0.1-0.47 uF and a working voltage of 25 V.

*3. Please wire this shielded cable to the SLD pin of the I/O power connector module AX-514PC40-0A.
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5.1.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.1.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.

5-10
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices - X
=5 Unbited1o -
= [ Device (Ax-308EA0MA1T)
o Hardware Configuration
= &, Network Configuration
A, EtherCAT Filter
=B PLC Logic
=} Application
i) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= {#8 Task Configuration
=8 EtherCAT_Task
) Motion_PRG
=-g& MairTask
& ric_pPre
=~ Builtn_10 (Builtin_I0)
(A oo (DI0)
(7§ Delta_LocalBus_Master (Delta LocalBus Master)
[ EthercAT_Master_SoftMotion (| e
"3 SoftMotion General Axis Pool
Copy
Paste
¥ Delete
Refactoring 3
Properties
Add Object
Add Faol
Insert Device..
Scan For Devices...
Dizable Device
Update Device.
[J Edit Object
Edit Object with
Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV.
< Eb  Parameter Backup and Restors.
P
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices > o X

= 5l ntitied1s hd
= Device (AX-308EAOMA1T)
o Hardware Configuration
= A, Metwork Configuration
A, EtherCAT Filter
= &l pLC Logic
=} Application
ffif) Library Manager
Mation_FRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=-g%3 EtherCAT Task
) Motion_PRG
=-g%3 MainTask
&) pLc_PRG
= Builtin_I0 {Builtin_IC)
[ oro (D10)
Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂi EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_S00CECO0_0A (AX-500CFCON-04 (FtherCAT Counler))
% Softation General Ais B ¢ Cut

Copy
Paste
¥ Delete
Refactaring 3

Properties...

Add Object
) Add Folder.
Insert Device...
Disable Device
Update Device.
[f° EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV.

Export mappings to CSV...
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > I X
=8 Uniitedt9 -
=[] Device (AX-30BEAOMAIT)
o Hardware Configuration
= J_ Metwork Configuration
A, EtherCAT Filter
=Bl PLC Logic
= n Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=38 EtherCAT Task

& Motion_PRG
=-$8 MairTask
&) pLC_PRG
=0 [ Builttn_I0 (Builtin_10)
[ 10 (pIo)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
& SoftMotion General Asis Poal b cut
Copy
Paste
¥ Delete
Refactoring 3

Properties.
Add Object

&) AddFolder...
Add Device.
Insert Device...

Disable Device

o

Update Device.
[{ EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..

Eh Parameter Backup and Restore

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O >

Sranmed Devices

Device name Device type Alias Address
= 4¥_SOOCECO0_04 AX-S00CECO0-04 (EtherZAT Coupler) 0
AX SO0Z2PELL_OA AHE-S02PR11-04 (Power Supply - Moduls Power 24V to 57) 1]

AX 5048010 04  AX-504AD10-04 4 Channel Anslog Input +~ 10V 16Bits Differential 100us) 0

[ Bhorw differences to project

Sean Devices Copy All Devices to Project Clomz
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5.1.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.
General '2‘/ %
CoE Parameters Favorites
Expert Process Data Filter T Index:Subindex Name Value Current Value Default Value.
NA 16#8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
Process Data
NA 16#8000:16%02 Mode Setting - CH1 Mode Setting Disable Disable
EtherCAT Parameters NA 16#8000:16303 Mode Setting - CH2 Mode Setting Disable Disable
NA 1678000:16304 Mode Setting - CH3 Mode Setting Disable Disable
EtherCAT I/O Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
41‘5 Compare Compare

rury . . Upload the selected parameters from the

= Upload Selection from Device module to DIADesigner-AX.

& . Upload all the parameters from the module to

= Upload All from Device DIADesigner-AX.

= . . Download the selected parameters from

—a Download Selection to Device DIADesigner-AX to the module.

1 . Download all the parameters from

(= Download All to Device DIADesigner-AX to the module.

‘E;z Synchronize to Selection Startup Parameter(s) Synchronize the selected parameters to the
startup parameters.

Cj'] Synchronize to All Startup Parameter(s) Synchronize all the parameters to the startup

parameters.

Delete

Delete

5-13
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(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General x * +
CoE Parameters Startup Parameters
Expert Process Data Line Index:Subindex Name Value Range Bit Length
1 16#8000:16%01 CHO Mode Setting Disable 8 ~
P Dat:
rocess Data 2 1648000:16202 CH1 Mode Setting Disable 8
EtherCAT Parameters 3 16#8000:16%03 CH2 Mode Setting Disable 8
q 16#8000:16%04 CH3 Mode Setting Disable 8
EtherCAT If0 Mapping 5 1648001:16%01 CHO Calibration Offset 0 32
R 6 16#8001:16%02 CH1 Calibration Offset 0 32
7 16#8001:16203 CH2 Calibration Offset 0 32
Status 8 16#8001:16%04 CH3 Calibration Offset 0 32
9 16#8002:16201 CHO Calibration Gain 1 0.9~11 32
Information —— -
10 16#8002:16202 CH1 Calibration Gain 1 0.9~11 32
11 16#8002:16203 CH2 Calibration Gain 1 0.9~11 32
12 16£8002:16%04 CH3 Calibration Gain 1 0.9~11 32
Icon Function Description
x Delete Delete
* Move up Move up
+ Move down Move down
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(3) All Parameters

) You can find all the CoE parameters here. Click

start to upload and download the parameters.

on the toolbar to go into online mode first, and then you can

) After clicking the upload button, you can see the current values in Current Value column.

) You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

General

T

&

=B | ¥
—

= [ |
CoE Parameters All Parameters E=y
Process Data Filter T Index:Subindex Name Value Current Value Default Value Range
Diagnosis History
Log
EtherCAT /O Mapping NA 16#5001:16#01 User Command - User Command
EtherCAT IEC Objects NA 16+8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
NA 16#8000: 16202 Mode Setting - CH1 Mode Setting Disable Disable
Status NA 16%8000:16%03 Mode Setting - CH2 Mode Setting Disable Disable
. NA 16#8000:16204 Mode Setting - CH3 Mode Setting Disable Disable
Informatian NA 16%8001:16201 Calibration Offset - CHO Calibration Offset 0 0
NA 16#8001:16202 Calibration Offset - CH1 Calibration Offset 0 0
NA 16#8001:16203 Calibration Offset - CH2 Calibration Offset 1] 0
NA 16#8001:16204 Calibration Offset - CH3 Calibration Offset 1] 0
Icon Function Description
ﬂ‘I‘h Compare Compare
—y . ) Upload the selected parameters from the module
— Upload Selection from Device ]
to DIADesigner-AX.
& i Upload all the parameters from the module to
- Upload All from Device )
DIADesigner-AX.
- . . Download the selected parameters from
= Download Selection to Device )
DIADesigner-AX to the module.
$ . Download all the parameters from DIADesigner-
= Download All to Device
AX to the module.
= . . Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
Py . Synchronize all the parameters to the startup
7 Synchronize to All Startup Parameter(s)
parameters.

5-15
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® You can select and right-click the parameter to add the selected parameter to the Favorites.

4Ih = | & L]
= |I= o |
All Parameters=Error and Status=System Error

Filter T Index:Subindex

Name Value Current Value Default Value

Clear

Add to Favorites {

Add to Startup Parameters

Import..

Export..

Function

Description

Add to Favorites

Add the selected to Favorites

Add to Startup Parameters

Add the selected to Startup Parameters

Import...

Import the selected

Export...

Export the selected

o

5.1.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

AX_504AD10_0A

General Select the Outputs

Select the Inputs

Mame
CoE Parameters

Expert Process Data

Process Data

EtherCAT Parameters

EtherCAT /0 Mapping

EtherCAT IEC Objects

Status

Information

Type Index Mame Type Index
v 16#1A00 CHO Analog Input Valu
CHD Analog Input Value DINT 16#6000:01
v 16#1A01 CH1 Analog Input Valu
CH1 Analog Input Value DINT 16#6001:01
v 16#1A02 CH2 Analog Input Valu
CH2 Analog Input Value DINT 16#6002:01
v 16#1A03 CH3 Analog Input Valu
CH3 Analog Input Value DINT 16#6003:01

| 16#1A10 Error and Status

m @ m wm

o o0

m
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(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.

General Find Filter Show all » gk Add FB for IO Channel... Go to Instance |
R — Variable Mapping Channel Address Type  Unit  Description
+o 4y CHO Analog Input Value %eID62 DINT CHO Analog Input Value
Process Data + CH1 Analog Input Value %ID63 DINT CH1 Analog Input Value
o CH2 Analog Input Value %%ID64 DINT CH2 Analog Input Value
Log E ] CH3 Analog Input Value %ID65 DINT CH3 Analog Input Value
R System Error %eIN264.0 BIT System Error
EtherCAT /0 Mapping R CHO Status %Ix264.1  BIT CHO Status
k] CH1 5tatus %eIxN264.2 BIT CH1 5tatus
S dubreee * CH2 Status %IX2643  BIT CH2 Status
Hp CH3 Status IX264.4 BIT CH3 Status
Status
Information
Reset Mapping Always updatevariables | Use parent device setting ~

@ = Create new variable % = Map to existing variable

5.1.4.4 Diagnosis History
Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on

the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors.

General Update History Auto Update Only New Messages  Ack. Messages

Type Flags Tirmestamp Message
€ Error M 4/14(2023 4:24: 26 PM 304ms {16#FF02) EtherCAT Connection Lost.

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT IO Mapping

EtherCAT IEC Objects

Status

5-17
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5.1.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General EtherCAT . |Running

CoE Parameters Last Diagnostic Message Acknowledge

Expert Process Data Diag String
Process Data

Online

DiagHistory

EtherCAT Parameters
EtherCAT /O Mapping
EtherCAT IEC Objects
Status

Information

5.1.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

AX_S04AD10_0A u
General General ~
Name: AX-504AD 10-0A (4 Channel Analog Input +/- 10V 168its Differential 100us)
CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave
Process Data Type: 65

ID: 1DD_1051302000310000

Version: Revision=15=00310000

Order Number: AX-504AD 10-0A

EtherCAT Parameters Description: EtherCAT Slave imported from Slave XML: AX-504AD10-0A_V0,31,00.00_20220916,xm| Device: AX-504AD 10-0A (4 Channel Analog Input +/- 10V 168its
Differential 100us)

DiagHistory

EtherCAT IO Mapping
EtherCAT IEC Objects
Status

| Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and
then you can find the hardware version and software version.

Filter T Index:Subindex MName Value Current Value Default Value
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5.1.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.

For software operation, refer to section 5.1.4 for more information. The function blocks in the software are available for you

to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
16#8000 Mode Setti Mod i he ch lis OFF DFB_AD_RD_ModeSetting
ode Setting ode setting or the channel is * | DFB_AD WR ModeSetting
16#8001 Calibration Off Calibrati ff DFB_AD_RD_CalOffset
alibration Offset alibration - offset DFB_AD_WR_CalOffset
648002 Calibration Gai Calibrati ) DFB_AD_RD_CalGain
16# alibration Gain alibration - gain DFE_AD WR_CalGain
1648003 Digital Filter Setii Digital fi ] DFB_AD_RD_FilterSetting
igital Filter Setting igital filter setting DFB_AD_WR_FilterSetting
1648004 Moving A Ti Movi i DFB_AD_RD_AverageTimes
oving Average Times oving average times DFB_AD_WR_AverageTimes
. Enable / disable the alarm of
16#8005 ETS?_IG User Limit Alarm exceeding the user-defined limit
(DINT)
16#8006 User Upper Limit DINT User-defined upper limit (DINT)
16#8007 User Lower Limit DINT User-defined lower limit (DINT)
16#8008 Excged Hardware Limit Hardware limit setting
Setting
16#8010 Format Data format setting
Enable User Limit Alarm Enable_/ disable the algrm Of. .
16#8015 REAL exceeding the user-defined limit
(floating-point)
1648016 User Upper Limit REAL Us_er-deflned upper limit (floating-
point)
16#8017 | User Lower Limit REAL ;J;irt')defmd lower fimit (floating-
L Scale upper limit setting (floating- DFB_AD_RD_ScaleUpperLimit
16#8030 Scale Upper Limit REAL point) DFB_AD_WR_ScaleUpperLimit
- Scale lower limit setting (floating- DFB_AD_RD_ScaleLowerLimit
16#8031 | Scale Lower Limit REAL | i) DFB_AD_WR_ScaleLowerLimit
16#8100 ADC Raw Data Raw data

5-19
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5.1.5.1 Module Status

Index |Subindex Name Description Data Type Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

° Explanation

When AX5 series PLC CPU is used, the module status is synchronized with the status of AX5 series PLC CPU and it will
be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act according to
the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series PLC) as
the controller, the module status will be 0 indicating it is controlled by EtherCAT State Machine.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modu.le is controlled by the controller and the status of the
controller is Run.
5 Controlled by Controller (Stop) The module is controlled by the controller and the status of the

controller is Stop.

5.1.5.2 User Command

Index |Subindex Name Description Data Type Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RwW 0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the
module will respond with a corresponding value to show if the execution is success or not.

® User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*L |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory
of the module.

5.1.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#02 CH1 Mode Setting USINT | RW 0
16#8000 Voltage mode setting
16#03 CH2 Mode Setting USINT | RW 0
16#04 CH3 Mode Setting USINT | RW 0

) Explanation

Select the mode to set the channel to ON. The conversion time is 100 ys / 4 channels.
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) Supported modes:

Mode Mode range DINT range
0 Disable NA
1 -10 V=10V +30000
2 ov-10Vv 0-30000
3 -5V-5V +30000
4 oVv-5V 0-30000
5 1vV-5V 0-30000

5.1.5.4 Calibration

Index | Subindex Name Description Data Type|Attr. |Default

16#01 |CHO Calibration Offset REAL RwW 0

1648001 16#02 |CH1 Calibration Offset Offset REAL |RW 0
16#03 |CH2 Calibration Offset Setting range: no limit REAL |RW| ©
16#04 |CH3 Calibration Offset REAL RwW 0
16#01 |CHO Calibration Gain REAL RW| 1.0
16#02 |CH1 Calibration Gain Gain REAL |[RW| 1.0

16#8002 Sett 0.9
16#03 |CH2 Calibration Gain etting range: 0.9-1.1 REAL |RW| 1.0
16#04 |CH3 Calibration Gain REAL RW| 1.0

o Explanation

When there is an obvious difference between input values and actual values, you can change Offset and Gain to correct
the input curve. The formula is

Output = (Input X Gain) + Of fset

Example
The mode of channels is -10 V to +10 V. Gain is 1 and Offset is 0 by default; the corresponding value range is -10.0 V to

10.0 V. If Gain is set to 0.9 and Offset is set to 2, the value after calibration is -7.0 Vto 11.0 V.

5.1.5.5 Digital Filter

Index | Subindex Name Description Data Type|Attr. [Default
16#01 |CHO Digital Filter Setting USINT |RW 0
16#02 |CHL1 Digital Filter Setting USINT |RW 0
16#8003 Digital filter setting
16#03 |CH2 Digital Filter Setting USINT | RW 0
16#04 |CHS3 Digital Filter Setting USINT | RW 0
16#01 |CHO Moving Average Times USINT |RW 0
16#02 |CH1 Moving Average Times ; i USINT |RW 0
1648004 Mov.mg average tlmes.
16#03 |CH2 Moving Average Times Setting range: 1-100 times| ygINT [RW| 0
16#04 |CH3 Moving Average Times USINT |RW 0
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[ Explanation
The parameters here are for setting digital filter function. The module provides 3 types of filters, Moving Average Filter,
Infinite Impulse Response (IIR) Filter and Finite Impulse Response (FIR) Filter for users to choose from. The filters can
work only when the EtherCAT operation mode is the Free Run mode. The conversion time for FIR filter and IR filter is
250us / 4 channels.

Moving Average Filter

A moving average filter uses the latest pieces of sampled data to create a series of averages to smooth the data. Compared
to other types of filters, a moving average filter is fast in computation and algorithm, without occupying the CPU processing
time. But the filtering result of a moving average filter is not as effective as an IIR filter or a FIR filter.

IIR (Infinite Impulse Response) Filter

An infinite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises,
an IIR filter works more efficiently than a moving average filter does. This IIR filter is a low-pass filter. The advantage of an
IIR filter is that within the same length of operation time, the filtering result of an IIR filter is better than what a FIR filter can
offer. Since the IIR filter can only have a non-linear phase response, it has an inconsistent output delay at every frequency,
the input signals may be distorted and the stability issue may be raised. So the IIR filter may not be suitable for applications
such as oscilloscope waveforms and electrocardiography that require demanding waveforms.

Frequency response of IIR filter

Frequency response of IR filter (enlarged figure)
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FIR (Finite impulse response) Filter

A finite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises, a FIR
filter works more effectively than a moving average filter does. The FIR filter that the module provides is a low-pass filter;
it works tremendously well for attenuation of 50/60 Hz signals (> 40 dB). The advantage of a FIR filter is that it has a linear
phase response which means a FIR filter has a consistent output delay at all frequencies while an IIR filter has an unequal
delay at different frequencies. A FIR filter is ideal for a wide range of applications. However within the same length of
operation time, the filtering result of a FIR filter is not as good as what an IIR filter can deliver.

50 Hz low-pass FIR filter 60 Hz low-pass FIR filter

° Digital filter modes

Mode Name of digital filter Cut-off frequency (-3 dB)
0 Inactive
1 Moving Average Works with Moving Average Time
2 IIR1 1000 Hz
3 IIR2 500 Hz
4 IIR3 250 Hz
5 IIR4 125 Hz
6 IIR5 63 Hz
7 IIR6 32 Hz
8 IIR7 15 Hz
9 IIR8 7 Hz
10 FIR 50Hz 22 Hz (attenuation: multiples of 50 Hz: > 40dB)
11 FIR 60Hz 26 Hz (attenuation: multiples of 60 Hz: > 40dB)

5.1.5.6 User Limit Alarm

Index | Subindex Name Description Data Type|Attr. [Default
16#01 |CHO Enable User Limit Alarm DINT Enable / disable the alarm of BOOL |RW 0
16#02 |CH1 Enable User Limit Alarm DINT exceeding the user-defined BOOL |RW| 0
16#8005 limit (DINT)
16#03 |CH2 Enable User Limit Alarm DINT 0: Disable (default) BOOL |RW 0
16#04 |CH3 Enable User Limit Alarm DINT 1: Enable BOOL |RW| 0O
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Index | Subindex Name Description Data Type |Attr. |Default
16#01 |CHO User Upper Limit DINT DINT RW | 30000
16#02 |CH1 User Upper Limit DINT User-defined upper limit DINT | RW | 30000
16#8006 (DINT);
16#03 |CH2 User Upper Limit DINT Setting range: no limit DINT RW | 30000
16#04 |CH3 User Upper Limit DINT DINT RW | 30000
16#01 |CHO User Lower Limit DINT DINT RW |-30000
16#02 |CH1 User Lower Limit DINT User-defined lower limit DINT | RW |-30000
16#8007 (DINT);
16#03 |CH2 User Lower Limit DINT Setting range: no limit DINT RW |-30000
16#04 |CH3 User Lower Limit DINT DINT RW |-30000
16#01 |CHO Enable User Limit Alarm REAL Enable / disable the alarm of BOOL |RW 0
16#02 |CH1 Enable User Limit Alarm REAL exceeding the user-defined BOOL |RW| 0
16#8015 limit (floating-point);
16#03 |CH2 Enable User Limit Alarm REAL 0: Disable(default) BOOL |RW 0
16404 |CH3 Enable User Limit Alarm REAL | Enable BOOL |[RW| 0
16#01 |CHO User Upper Limit REAL REAL |RW | 10.0
16#02 |CH1 User Upper Limit REAL User-defined upper limit REAL |RW | 10.0
16#8016 (floating-point);
16#03 |CH2 User Upper Limit REAL Setting range: no limit REAL |RW | 10.0
16#04 |CH3 User Upper Limit REAL REAL RW | 10.0
16#01 |CHO User Lower Limit For REAL REAL |RW/| -10.0
16#02 |CH1 User Lower Limit For REAL User-defined lower limit REAL |RW | -10.0
16#8017 (floating-point);
16#03 |CH2 User Lower Limit For REAL Setting range: no limit REAL |RW | -10.0
16#04 |CH3 User Lower Limit For REAL REAL RwW | -10.0

o Explanation

Users can define the upper and lower limits and enable the alarm of exceeding the limits. Set the format to DINT or REAL

(floating-point).

° Example

When the format is set to DINT, you can set
16#8005 Enable User Limit Alarm DINT: Enable
16#8006 User Upper Limit DINT: 28000

16#8007 User Lower Limit DINT: -28000
When the input signal exceeds the user-defined upper or lower limit, an error occurs. See section 5.1.8 for more
information on troubleshooting.
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Hardware Range

User Upper Limit

User Lower Limit

Hardware Range

Input Signal

Over Hardware Range

Under Hardware Range
Upper Limit Alarm

Lower Limit Alarm

5.1.5.7 Exceed Hardware Limit

0]

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Exceed Hardware Limit Setting USINT | RW 5
16#02 |CH1 Exceed Hardware Limit Setting ~ |Hardware limit setting; USINT |RW 5
16#8008 Setting range:
16#03 |CH2 Exceed Hardware Limit Setting 0-10 (0%—-10%) USINT |RW 5
16#04 |CH3 Exceed Hardware Limit Setting USINT | RW 5
° Explanation
Users can define the hardware limit range.
Hardware Limit Range -11v  -10V +10V  +11V
_J | ___ {
o | |
Exceed Hardware Limit Setting 10% 0% 0% 10%

) Example

When the mode is -10 V-10 V, the setting value is 5%. Its hardware limit range is -10.5 V — 10.5 V. When the input signal

exceeds the hardware upper or lower limit, an error occurs. See section 5.1.8 for more information on troubleshooting.
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5.1.5.8 Format

Index | Subindex Name Description Data Type| Attr. | Default
16401 Format O: DINT Format USINT | RW 0
16#02 Decimal Places |Setting value: 0-5 USINT | RW 2

) Explanation

You can set the format and the decimal places according to your demand.

When the data format is set to DINT Format, set up the DINT parameters which are with “DINT” following a parameter
name. When the data format is set to REAL Format, set up the REAL parameters which are with “REAL” following a
parameter name.

5.1.5.9 Scale

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Scale Upper Limit REAL REAL RW 10
1648030 16#02 |CH1 Scale Upper Limit REAL Scale upper limit setting; REAL |RW 10
. Setting range: no limit
16#03 |CH2 Scale Upper Limit REAL REAL |RW 10
16#04 |CH3 Scale Upper Limit REAL REAL |RW 10
16#01 |CHO Scale Lower Limit REAL REAL RW -10
L648031 16#02 |CH1 Scale Lower Limit REAL  |scale lower limit setting: REAL |RW -10
16#03 |CH2 Scale Lower Limit REAL  |Setting range: no limit REAL |RW -10
16#04 |CH3 Scale Lower Limit REAL REAL |RW -10

) Explanation

You can set the scale range based on the analog specification for channels when the data format is REAL (floating-point).

) Example

If the mode setting of channels is -10 V=10 V, the analog range is -10 V-10 V; and the scale upper limit is set to 10.0 and
lower limit is set to -10.0. The digital values -10.0 to +10.0 correspond to the analog values -10 V to +10 V, as the example
below shows.
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Analog value

oy b — — — — — - 1
/ 7
-
- I
e
7
Rated _ |
output range P
] 7 |
- I
7 | Digital
\ >value
-10Vv
N i
Scale lower limit -10.0 I Scale upper limit 10.0
Scale range
5.1.5.10 ADC Raw Data
Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO ADC Raw data DINT RO 0
0
1648100 16#02 |CH1 ADC Raw data Raw data DINT RO
16#03 |CH2 ADC Raw data DINT | RO 0
16#04 |CH3 ADC Raw data DINT RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.1.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

5.1.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.1.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

[ SYNCO

Using the SYNC signal SYNCO to refresh the values of output channels among modules at the same time.

SYNCO SYNCO
| |
|
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |
Set Output | Output Valid L EtherCAT Cycle Time J

K A

| |

1 1

Get Input | Input Latch » Time

[ SYNCO + SYNC1

Using SYNCO to refresh values of output channels and using SYNCL1 to refresh values of input channels among modules
at the same time. The shift time of SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input I
Input/Output Module : Set Output | Get Input | : Set Output | Get Input |

| o I
Set Outputl Output Valid :Shl& :

L EtherCAT Cycle Time J
Get Input | Input Latch | |

X . » Time
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5.1.7 Process Data
This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default
16#6000| 16#01 |CHO Analog Input Value DINT RO 0
16#6001| 16#01 |CH1 Analog Input Value Analog input value; DINT RO 0
16#6002| 16#01 |CH2 Analog InputValue  |Setting range: -33000-33000 DINT | RO 0
16#6003| 16#01 |CH3 Analog Input Value DINT RO 0

16#01 |System Error System error BOOL |RO 0
16#02 |CHO Status CHO: error or warning BOOL | RO 0
16#6100| 16#03 |CHL1 Status CHZ1.: error or warning BOOL | RO 0
16#04 |CH2 Status CHZ2: error or warning BOOL | RO 0
16#05 |CH3 Status CHa3: error or warning BOOL | RO 0

5.1.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

o Analog Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

° Error and Status: It is selected by default. The grayed out part cannot be modified.

AX_S04AD10_0A

General

Expert Process Data

Process Data

Startup Parameters

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Select the Outputs

Select the Inputs

Mame

Type

Index

Mame

CHD Analog Input Value

CH1 Analog Input Value

CH2 Analog Input Value

CH3 Analog Input Value

| 16#1A10 Error and Status

Type

v 16#1A00 CHO Analog Input Value

DINT

v 16#1A01 CH1 Analog Input Value

DINT

v 16#1A02 CH2 Analog Input Value

DINT

v 16#1A03 CH3 Analog Input Value

DINT

mm mmom

16#6000:01

1656001:01

16#6002:01

16#6003:01

Index
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5.1.7.2 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_504AD10_0A

J

General Find Filter Show all ~ &p Add FB for IO Channel... Go to Instance
e Variable Mapping Channel Address Type  Unit  Description
=~[ 1 16#1A00 CHO Analog Input Value
Process Data + Ay CHO Analog Input Value %lD1 DINT CHO Analog Input Value
=l 16#1A01 CH1 Analog Input Value
Log R ] CH1 Analog Input Value %LID2 DINT CH1 Analog Input Value
= [ 16#1A02 CH2 Analog Input Value
EtherCAT /0 Mzpping + 4y CH2 Analog Input Value  %ID3 DINT CH2 Analog Input Value
=+~ 16#1A03 CH3 Analog Input Value
EEE RS + 4 CH3 Anslog Input Value  %ID4 DINT CH3 Analog Input Value
Tt =4l 16#1A10 Error and Status
H System Error %el¥20.0 BIT System Error
IS R R ] CHO Status %el¥20.1 BIT CHO Status
k] CH1 Status %el¥20.2 BIT CH1 Status
k] CH2 Status %el¥20.3 BIT CH2 Status
k] CH3 Status %elN20.4 BIT CH3 Status

@ = Create new variable

% = Mapto existing variable

Reset Mapping Always updatevariables |Use parent device setting

abled 1 {use bus cyde task if not used in any task]

5.1.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.
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5.1.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current information of system error (16#A000) is displayed. In the CoE Parameters tab, you can view the error status
through Index/Sublindex of the All Parameter list.

LED indicator
Index Sublindex Name Solution
Error LED Channel
LED
(16#FFO01)
16#01 Unit Power Error ON OFF Check the power supply.
(16#FF02) L
16#02 | EtherCAT Connection ON oFf | Checkthe module connection if the
connection is securely connected.
Lost
(16#FF03) If the problem persists, contact the
16#A000 16#03 ESC or EEPROM Error ON OFF local authorized distributors.
16404 (16#FF04) ON OFF If the proble.m per_3|st_s, contact the
Flash Error local authorized distributors.
(16#FF05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
(16#FF06) If the problem persists, contact the
16#06 Analog Power Error ON OFF local authorized distributors.
L Check if the input signal of the
16#FF11) CH(n-1 o .
16#01 ( . ). (n-1) Blinking ON channel is within the allowed setting
Upper Limit Alarm (1s) o
range of the user upper limit.
S Check if the input signal of the
16#FF12) CH(n-1
16#02 ( . )_ (n-1) Blinking ON channel is within the allowed setting
Lower Limit Alarm (1s) o
. range of the user lower limit.
16##A00n™ Check if the input signal of th
- eck if the input signal of the
16#FF13) CH(n-1 o
16#03 ( ) CH(n-1) Blinking OFF channel is within the allowed
Over Hardware range (0.2s)
hardware range.
S Check if the input signal of the
16#FF14) CH(n-1
16#04 ( ) (n-1) Blinking OFF channel is within the allowed
Under Hardware range (0.2s)
hardware range.
*1.n=1-4
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5.2 AX-504AD20-0A

AX-504AD20-0A, an analog input module, receives analog current signals through 4 input points and converts the received

signals to 16-bit digital signals. This section introduces its specifications, wirings and operations.

5.2.1 Specifications

Item Specification
Input points 4
External connector type Spring-clamp terminal block (16 terminals)
I/O refresh modes 1. Free Run mode
2. DC mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight Lessthan 74 g
Input form Differential input
Input range -20 —+20 mA
Input conversion range -5-105% (F.S.)
Rated absolute input range +32 mA
Input impedance Less than 300 Q
Resolution -20 — +20 mA: -30000-30000
0 — +20 MA: 0—-30000
Accuracy 25 °C: 10.2-% (F.s.)
-20 — 60 °C: £0.6 % (F.S.)
Electrical specification Conversion time 100 ps / 4 points

Isolation method

Between unit power and external power:
no isolation
Between digital power and analog power: 500 VAC

Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation

Maximum power consumption
(unit power)

Less than 400 mA (2W)

Minimum power consumption
(I/O Power)

No power consumed

Connection Lost Protection

Short Circuit Protection (SCP)

Others Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Filter function

AVG/FIR/IIR

5-32




Chapter 5 Analog

Input/Output Modules

5.2.2 Dimensions and Parts

() Dimensions

mm [

=g

a

e—J

..
]
m
o
u O
o
]
m
]
]
m
_1
80
=, @
AX-504AD20-0A —————H—>
4, 220mA, 16Bits, 100 =1
&1
= i
=l @
- s | =1 D
e 11
[514] = 1
& 1
= [ []
o= 1
50} —
&1
LR @]

1 | AX connector (L)

version)

Label (manufacturer information, service information, safety, serial number, firmware/hardware

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description

12 | AX connector (R)

5-33

0]



o

AX-5 Series Module Manual

5.2.3 Arrangement of Terminals, LED Indicators and Wiring

5.2.3.1 Arrangement of Terminals

04AD[20
System LED ——} DOsvs[qol
FRRORLED — I ORI
2U219

[§ Channel RUN LED

*

]
o]

~| e
~| o]

—
el

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. | Symbol Description
LO 10+ Channel 0: positive input current RO 10- Channel 0: negative input current
L1 11+ Channel 1: positive input current R1 11- Channel 1: negative input current
L2 12+ Channel 2: positive input current R2 12- Channel 2: negative input current
L3 13+ Channel 3: positive input current R3 13- Channel 3: negative input current
L4 - - R4 - -
L5 - - R5 - -
L6 - - R6 - -
L7 - - R7 - -
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5.2.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A| Blinking (1s) ECAT Safe OP
. ON Normal OP
No power supplied or the module is functioning
(] OFF
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.

5.2.3.3 Wiring and Loop Configuration

2-wire
Lo 10+ 10- &

4-wire
e 3+ 13- %

® Wiring
AX-510PS12-0A AX-514PC40-0A AX-504AD20-0A

[e)Y; 10G SLD | sSLD I-

1oV 10G SILD | SLDefd [ T "1+ 11-
[o)Y; 10G SLD | SLD 12+ 12-
[e}Y; 10G SLD | SLD e&f--4 I—

1

lov | 10G SLD | SLD I

[o}Y; 10G SLD | SLD

24V ov FE FE

24V ov FE FE

+ I~ =
|
24 VDC
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® Loop Configuration

= AG
Input current
-20mA ~ +20mA
10+~ 13+ MO
Dzsm;_A CHO ~ CH3
10-~13- L ™0
Shielded cable *1,--L__
LSLD 12
Power isolation
AG
unit 7 v+ : = v+ [71 unit ___
! Power | V- V- | _i Power ,
AX 1 'AX
Connector | ! Connector
| _ -
O o Tiov vt o _ 1 ®
“T7 Power |_|10G 10G | _i Power

*1. Use shielded cables to isolate the analog input signal cable from other power cables.
*2. Please wire this shielded cable to the SLD pin of the I/O power connector module AX-514PC40-0A.
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5.2.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.2.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.

0]
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices - 3 X
=3 Unttedss -
= i) Device (ax-308EA0MAT)
@ Hardware Configuration
= A, Metwark Configuration
A, EtherCAT Filter
= &1 pLc Logic
=} Application
) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
=& Task Configuration
=% EtherCAT Task
48] Motion_PRG
=-§% MainTask
&) pLC_PRG
=@ Buitin_10 (Builtin_I0)
(i oro Io)
| Delta_LocalBus_Master (Delta LocalBus Master)
[ EthercAT Master_SoftMotion (] =
‘3 SoftMotion General Axis Pool
Copy
Paste
¥ Delete
Refactoring >
Properties.
Add Object
=) AddFolder.
Insert Device...
Scan For Devices.
Disable Device
Update Device...
[§ EditObject
Edit Object with.
£dit 10 mapping
Import mappings from CSV...
Export mappings to C5V.
& Eb  Parameter Backup and Restore...
[ N I
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices - B X
=l Uniitled 19 ~

= [ Device (AX-308EAOMAIT)
o Hardware Configuration
= .&. Netwark Configuration
A, EtherCAT Filter
= Eﬂ PLC Logic
=} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
=-{# Task Configuration
=58 EtherCAT_Task
& Motion_PRG
=8 MairTask
& pLc_PrG
= [ puilin_10 (Builtin_10)
DIC (DIC)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
= [{J EtherCAT Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_SD0CECO0_0A (AX-S00CECAN-0A (FtherCAT Cannler))
"% SoftMotion General Axis Pl g Cut

Copy
Paste
»  Delete
Refactaring 3

Properties.

Add Object
=) Add Folder.

Insert Device.

Disable Device
Update Device...
Edit Object

Edit Object with..

Ly

Edit 10 mapping
Import mappings from CSV...
Export mappings ta CSV
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices

-7 x

=3 Untitied19
= [ Device (AX-308EAOMALT)
o Hardware Configuration
= .&, Network Configuration
A, EtherCAT Fiter
= Bl PLC Logic
=4} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=g EtherCAT Task
& Motion_PRG
= @ MairTask
& FLC_PRG
=) suiltin_10 (Builtin_10)
@ oo IOy
ﬂi Delta_LocalBus_Master {Delta LocalBus Master)

ﬂi EtherCAT_Master_SoftMotion -

"3 SoftMotion General Axis Pocl & cu

Copy
Paste

¥ Delete
Refactaring

Properties.
Add Object

&) AddFolder
Add Device...
Insert Device..
Disable Device
Update Device.

(7" EditObject
Edit Object with

Edit IO mapping

Import mappings from CSV...
Export mappings to CSV.

E%  Parameter Backup and Restore...

0]

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices m} =
Seanned Devices
Device name Device type Alias Address
=k AX_S00CECO0_04 AH-S00CECO0-04 (EtherCAT Couplery
A S02PE1L_0A AH-502PE11-04 (Power Supply - Module Power 247 1o 5¥)
A _S04AD20_0h AH-504AD020-04 (4 Channel dnalog Input +4- 20mé 16Bits Differential 100us)
[ Show differences to project
Sean Devices Copy 411 Devices to Project Clnze

5-39



AX-5 Series Module Manual

o

5.2.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.

General sz‘y %
CoE Parameters Favorites
Expert Process Data . Filter T Index:Subindex Name Value Current Value Default Value.
NA 16%8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
Process Data NA 16%8000:16%02 Mode Setting - CH1 Mode Setting Disable Disable
EtherCAT Parametars NA 16%8000:16%03 Mode Setting - CH2 Mode Setting Disable Disable
NA 16%8000:16304 Mode Setting - CH3 Mode Setting Disable Disable

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Icon Function Description
GI‘Q Compare Compare
vy . . Upload the selected parameters from the
= Upload Selection from Device module to DIADesigner-AX.
& . Upload all the parameters from the module to
s Upload All from Device DIADesigner-AX.
= . . Download the selected parameters from
—s Download Selection to Device DIADesigner-AX to the module.
3 ’ Download all the parameters from
— Download All to Device DIADesigner-AX to the module.
é;./ Synchronize to Selection Startup Parameter(s) Synchronize the selected parameters to the
startup parameters.
sz Synchronize to All Startup Parameter(s) Synchronize all the parameters to the startup
parameters.
4 Delete Delete
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(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General x * +
CoE Parameters Startup Parameters
Expert Process Data Line Index:Subindex Name Value Range Bit Length
1 16#8000:16%01 CHO Mode Setting Disable 8 ~
P Dat,
rocess Lata 2 1648000:16202 CH1 Mode Setting Disable 8
EtherCAT Parameters 3 16#8000:16%03 CH2 Mode Setting Disable 8
q 16#8000:16%04 CH3 Mode Setting Disable 8
EtherCAT 10 Mapping 5 16#8001:16#01 CHO Calibration Offset 0 32
D — 6 16#8001:16%02 CH1 Calibration Offset 0 32
7 16#8001:16203 CH2 Calibration Offset 0 32
Status 8 16#8001:16204 CH3 Calibration Offset 0 32
9 16#8002:16201 CHO Calibration Gain 1 0.9~11 32
Information " - -
10 16#8002:16202 CH1 Calibration Gain 1 0.9~11 32
11 16#8002:16203 CH2 Calibration Gain 1 0.9~11 32
12 16#8002:16204 CH3 Calibration Gain 1 0.9~11 32
Icon Function Description
X Delete Delete
f Move up Move up
+ Move down Move down
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(3) All Parameters

) You can find all the CoE parameters here. Click

start to upload and download the parameters.

on the toolbar to go into online mode first, and then you can

) After clicking the upload button, you can see the current values in Current Value column.

) You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

General q;n g é :B. é
CoE Parameters All Parameters ey
Process Data Filter T Index:Subindex Name Value Current Value Default Value Range
Diagnosis History
Log
EtherCAT /0 Mapping NA 16#5001:16#01 User Command - User Command
EtherCAT IEC Objects MNA 16#8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
MA 1678000: 16202 Mode Setting - CH1 Mode Setting Disable Disable
Status MNA 16#8000:16%03 Maode Setting - CH2 Mode Setting Disable Disable
NA 16#8000: 16204 Mode Setting - CH3 Mode Setting Disable Disable
Information - -
MA 16#8001:16201 Calibration Offset - CHO Calibration Offset 0 0
NA 16#8001:16202 Calibration Offset - CH1 Calibration Offset 0 0
MA 16#8001:16203 Calibration Offset - CH2 Calibration Offset 0 0
MA 16#8001:16204 Calibration Offset - CH3 Calibration Offset 0 0
Icon Function Description
41“ Compare Compare
= . . Upload the selected parameters from the module
= Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
—= Upload All from Device .
DIADesigner-AX.
=i . . Download the selected parameters from
—s Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
= Download All to Device
AX to the module.
a— . . Synchronize the selected parameters to the
Synchronize to Selection Startup Parameter(s)
startup parameters.
Fy . Synchronize all the parameters to the startup
(> Synchronize to All Startup Parameter(s)
parameters.
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® You can select and right-click the parameter to add the selected parameter to the Favorites.

PRIEES R4
All Parameters=Error and Status=System Error Clear
Filter T Index:Subindex Name Value Current Value Default Value Range
Add to Favorites L\\Q
Add to Startup Parameters
Import...
Export...
Function Description

Add to Favorites Add the selected to Favorites

Add to Startup Parameters Add the selected to Startup Parameters

Import... Import the selected

Export... Export the selected

5.2.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Outputs Select the Inputs
Mame Type Index MName Type Index
2R | 16#1A00 CHO Analog Input Valu
CHO Analog Input Value DINT 16#6000:01
Expert Process Data
v| 16#1A01 CH1 Analog Input Valu
Process Data CH1 Analog Input Value DINT 16#6001:01
w| 16#1A02 CH2 Analog Input Valu
EtherCAT /O Mapping CH2 Analog Input Value DINT 16:6002:01
v 16#1A03 CH3 Analog Input Valu
EtherCAT IEC Objects CH3 Analog Input Value DINT 16%6003:01
| 16#1A10 Error and Status
Status System Error BIT 1656100:01
CHD Status BIT 166 2
Information CH1 Status BIT 16£6100:03
CH2 Status BIT
CH3 Status BIT 166100:05
(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current

value, status and error codes for each channel.
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General Find Filter Show all ~ b Add FB for IO Channel... = Go to Instance J
D —— Variable Mapping Channel Address Type  Unit  Description
+ CHD Analog Input Value %ID57 DINT CHO Analog Input Value
Process Data E R ] CH1 Analog Input Value %1053 DINT CH1 Analog Input Value
+ M CH2 Analog Input Value %1059 DINT CH2 Analog Input Value
Log el ] CH3 Analog Input Value %eID&0 DINT CH3 Analog Input Value
“p System Error %I¥244.0 BIT System Error
EtherCAT 10 Mapping * CHO Status %Ix244.1  BIT CHO Status
X k] CH1 Status IN244.2 BIT CH1 Status
ERECAYIECObieS % CH2 Status %Ix244.3  BIT CH2 Status
*p CH3 Status YIN244.4 BIT CH3 Status
Status
Information
| Reset Mapping Always updatevariables | Use parent device setting i
-”ﬁ@ = Create new variable " =Map to existing variable
5.2.4.4 Diagnosis History
Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on

the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for

details on errors.

General

CoE Parameters

Expert Process Data

Process Data

Online

Update History Auto Update Only New Messages Ack. Messages

Diagnosis History

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Type Flags Timestamp Message
& Error N 4/14/2023 4:24:26 FM 304ms (16#FF02) EtherCAT Connection Lost,
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5.2.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General

CoE Parameters

Expert Process Data

Process Data

Online

DiagHistory

EtherCAT Parameters

EtherCAT IO Mapping

EtherCAT IEC Objects

Status

Information

EtherCAT H Running

Last Diagnostic Message Acknowledge

Diag String

5.2.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

AKX _504AD20_0A

General

CoE Parameters
Expert Process Data
Process Data

Online

EtherCAT IO Mapping
EtherCAT IEC Objects
Status

Information

(2) Click

General

Name: AX-504AD20-0A (4 Channel Analog Input +/- 20mA 16Bits Differential 100us)

Vendor: Delta Electronics, Inc.

Categories: Slave

Type: 65

ID: 1DD_1051302100300300

Version: Revision=16+00300300

Order Number: AX-504AD20-0A

Description: EtherCAT Slave imported from Slave ¥ML: AX-504AD20-0A_V0.30.03.00_20220310_Madify.xml Device: AX-504AD20-0A {4 Channel
Analog Input +/- 20mA 16Bits Differential 100us)

on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version.

Filter T Index:Subindex Mame Value Current Value Default Value

5-45

0]



AX-5 Series Module Manual

5.2.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.
For software operation, refer to section 5.2.4 for more information. The function blocks in the software are available for you

to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 | Module Status Status of the module
16#5001 | User Command Commands for users to use
16#8000 | Mode Setti Mod tti the ch | is OFF DFB_AD_RD_ModeSetting
ode Setting ode setting or the channel is . DFB_AD_WR_ModeSetting
64800 Calibration Off Calibrati . DFB_AD_RD_CalOffset
16#8001 alibration Offset alibration - offset DFB_AD WR CalOffset
1648002 | Calibration Gai Calibrati . DFB_AD_RD_CalGain
alibration Gain alibration - gain DFB AD WR CalGain
16#8003 | Digital Filter Setti Digital filt tti DFB_AD_RD_FilterSetting
'gital Fiiter Setting 'gitat Titter setting DFB_AD WR FilterSetting
Moving Average . . DFB_AD_RD_AverageTimes
1648004 | i es Moving average times DFB_AD_WR_AverageTimes
1648005 Enable User Limit Enable / disable the alarm of exceeding the
Alarm DINT user-defined limit (DINT)
16#8006 glsNe_rrUpper Limit User-defined upper limit (DINT)
1648007 glsNe;Lower Limit User-defined lower limit (DINT)
16#8008 E.xc.e ed Hardware Hardware limit setting
Limit Setting
16#8010 | Format Data format setting
1648015 Enable User Limit Enable / disable the alarm of exceeding the
Alarm REAL user-defined limit (floating-point)
16#8016 User Upper Limit User-defined upper limit (floating-point)
REAL
16#8017 :EirLLower Limit User-defined lower limit (floating-point)
Scale Upper Limit L . . . DFB_AD_RD_ScaleUpperLimit
16#8030 REAL Scale upper limit setting (floating-point) DFB_AD_WR_ScaleUpperLimit
Scale Lower Limit o . ) ) DFB_AD_RD_ScaleLowerLimit
16#8031 REAL Scale lower limit setting (floating-point) DFB_AD_WR_ScaleLowerLimit
16#8100 | ADC Raw Data Raw data

5.2.5.1 Module Status

Index |Subindex Name Description Data Type| Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

) Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act
according to the parameter settings, and as for the input modules, they are not affected. If you use other PLC (NOT AX5
Series PLC) as the controller, the module status value will be 0 indicating it is controlled by EtherCAT State Machine.
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) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
The module is controlled by the controller and the status of the
1 Controlled by Controller (Run) u. : Y u
controller is Run.
The module is controlled by the controller and the status of the
2 Controlled by Controller (Stop) el Y u

controller is Stop.

5.2.5.2 User Command

Index | Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution,
the module will respond with a corresponding value to show if the execution is success or not.

) User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*L1 |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory
of the module.

5.2.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#02 CH1 Mode Setting USINT | RW 0
16#8000 Current mode setting
16#03 CH2 Mode Setting USINT | RW 0
16#04 CH3 Mode Setting USINT | RW 0

) Explanation

Select the mode to set the channel to ON. The conversion time is 100 ys / 4 channels.

) Supported modes

Mode Mode range DINT range
0 Disable
1 -20 mA-20 mA +30000
2 0 mA-20 mA 0-30000
3 4 mA-20 mA +30000

5-47

0]



o

AX-5 Series Module Manual

5.2.5.4 Calibration

Index | Subindex Name Description Data Type|Attr. |Default

16#01 |CHO Calibration Offset REAL |RW 0

1648001 16#02 |CH1 Calibration Offset Offset REAL |RW 0
16#03 |CH2 Calibration Offset Setting range: no limit REAL |[RW| O
16#04 |CH3 Calibration Offset REAL RW 0
16#01 |CHO Calibration Gain REAL |[RW| 1.0
16#02 |CH1 Calibration Gain Gain REAL |[RW| 1.0

16#8002 Setti 0.9
16#03 |CH2 Calibration Gain etting range: 0.9-1.1 REAL |RW| 1.0
16#04 |CH3 Calibration Gain REAL RW 1.0

) Explanation

When there is an obvious difference between input values and actual values, you can change Offset and Gain to correct

the input curve. The formula is

Example

OQutput = (Input X Gain) + Of fset

The mode of channels is -20.0 mA to +20.0 mA. Gain is 1 and Offset is 0 by default, and the corresponding value is -20.0
mA to +20.0 mA. If you change the gain to 0.9 and the offset to 3, the value after calibration is -15 mA V to +21.0 mA.

5.2.5.5 Digital Filter

Index | Subindex Name Description Data Type |Attr. |Default
16#01 |CHO Digital Filter Setting USINT |RW 0
16#02 |CH1 Digital Filter Setting USINT |RW 0
16#8003 Digital filter setting
16#03 |CH2 Digital Filter Setting USINT |RW 0
16#04 |CHS3 Digital Filter Setting USINT |RW 0
16#01 |CHO Moving Average Times USINT |RW 0
16#02 |CH1 Moving Average Times i ; USINT |RW 0
1648004 Mov_lng average tlmes.
16#03 |CH2 Moving Average Times Setting range: 1-100 times| ygINT |RW | 0
16#04 |CH3 Moving Average Times USINT |RW 0

) Explanation

The parameters here are for setting digital filter function. The module provides 3 types of filters, Moving Average Filter,

Infinite Impulse Response (IIR) Filter and Finite Impulse Response (FIR) Filter for users to choose from. The filters can

work only when the EtherCAT operation mode is the Free Run mode. The conversion time for FIR filter and IIR filter is

250us / 4 channels.

Moving Average Filter

A moving average filter uses the latest pieces of sampled data to create a series of averages to smooth the data. Compared

to other types of filters, a moving average filter is fast in computation and algorithm, without occupying the CPU processing
time. But the filtering result of a moving average filter is not as effective as an IIR filter or a FIR filter.
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IIR (Infinite Impulse Response) Filter

An infinite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises,
an IR filter works more efficiently than a moving average filter does. This IIR filter is a low-pass filter. The advantage of an
IIR filter is that within the same length of operation time, the filtering result of an IIR filter is better than what a FIR filter can
offer. Since an IIR filter can only have a non-linear phase response, it has an inconsistent output delay at every frequency,
the input signals may be distorted and the stability issue may be raised. So the IIR filter may not be suitable for applications
such as oscilloscope waveform and electrocardiography that require demanding waveforms.

Frequency response of IIR filter

Frequency response of IR filter (enlarged figure)
FIR (Finite impulse response) Filter

A finite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises, a FIR
filter works more efficiently than a moving average filter does. This FIR filter is a low-pass filter; it works tremendously well
for attenuation of 50/60 Hz signals (> 40 dB). The advantage of a FIR filter is that it has a linear phase response which
means a FIR filter has a consistent output delay at all frequencies while an IIR filter has an unequal delay at different
frequencies. A FIR filter is ideal for a wide range of applications. However within the same length of operation time, the
filtering result of a FIR filter is not as good as what an IIR filter can deliver.
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50 Hz low-pass FIR filter

60 Hz low-pass FIR filter

° Digital filter modes

Mode Name of digital filter Cut-off frequency (-3 dB)
0 Inactive
1 Moving Average Works with Moving Average Time
2 IIR1 1000 Hz
3 IIR2 500 Hz
4 IIR3 250 Hz
5 IIR4 125 Hz
6 IIR5 63 Hz
7 IIR6 32 Hz
8 IIR7 15 Hz
9 IIR8 7 Hz
10 FIR 50Hz 22 Hz (attenuation: multiples of 50 Hz: > 40dB)
11 FIR 60Hz 26 Hz (attenuation: multiples of 60 Hz: > 40dB)

5.2.5.6 User Limit Alarm

defined limit (floating-

Index | Subindex Name Description Data Type|Attr. [Default
16#01 |CHO Enable User Limit Alarm DINT Enable / disable the alarm BOOL |RW 0
16#02 |CH1 Enable User Limit Alarm DINT of exceeding the user- BOOL |RW| 0
16#8005 defined limit (DINT)
16#03 |CH2 Enable User Limit Alarm DINT 0: Disable (default) BOOL |RW 0
16#04 |CH3 Enable User Limit Alarm DINT 1: Enable BOOL |[RW| 0
16#01 |CHO User Upper Limit DINT DINT RW | 30000
16#02 |CH1 User Upper Limit DINT User-defined upper limit DINT | RW | 30000
16#8006 (DINT);
16#03 |CH2 User Upper Limit DINT Setting range: no limit DINT RW | 30000
16#04 |CH3 User Upper Limit DINT DINT RW | 30000
16#01 |CHO User Lower Limit DINT DINT RW | -30000
16#02 |CH1 User Lower Limit DINT User-defined lower limit DINT | RW |-30000
16#8007 (DINT);
16#03 |CH2 User Lower Limit DINT Setting range: no limit DINT RW |-30000
16#04 |CH3 User Lower Limit DINT DINT RW | -30000
16#01 |CHO Enable User Limit Alarm REAL Enable / disable the alarm BOOL |RW 0
16#8015 of exceeding the user-
16#02 |CH1 Enable User Limit Alarm REAL BOOL |RW 0
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Index | Subindex Name Description Data Type|Attr. [Default
16403 |CH2 Enable User Limit Alarm REAL point); BOOL |[RW| 0
0: Disable(default)
16#04 |CH3 Enable User Limit Alarm REAL 1: Enable BOOL |RW 0
16#01 |CHO User Upper Limit REAL REAL RW | 20.0
16#02 |CH1 User Upper Limit REAL User-defined upper limit REAL |RW | 20.0
16#8016 (floating-point);
16#03 |CH2 User Upper Limit REAL Setting range: no limit REAL RwW | 20.0
16#04 |CH3 User Upper Limit REAL REAL |RW| 20.0
16#01 |CHO User Lower Limit For REAL REAL |RW | -20.0
16#02 |CH1 User Lower Limit For REAL User-defined lower limit REAL |RW | -20.0
16#8017 (floating-point);
16#03 |CH2 User Lower Limit For REAL Setting range: no limit REAL RwW | -20.0
16#04 |CH3 User Lower Limit For REAL REAL |RW | -20.0

° Explanation

Users can define the upper and lower limits and enable the alarm of exceeding the limits. Set the format to DINT or REAL
(floating-point).

° Example

When the format is set to DINT, you can set:

16#8005 Enable User Limit Alarm DINT: Enable

0]

16#8006 User Upper Limit DINT: 28000

16#8007 User Lower Limit DINT: -28000
When the input signal exceeds the user-defined upper or lower limit, an error occurs. See section 5.2.8 for more
information on troubleshooting.

Hardware Range

User Upper Limit

Input Signal

User Lower Limit

Hardware Range

Over Hardware Range

Under Hardware Range
Upper Limit Alarm

Lower Limit Alarm
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5.2.5.7 Exceed Hardware Limit

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Exceed Hardware Limit Setting USINT | RW 5
16#02 |CH1 Exceed Hardware Limit Setting ~ |Hardware limit setting; USINT |RW 5
16#8008 Setting range:
16#03 |CH2 Exceed Hardware Limit Setting 0-10 (0%—10%) USINT |RW 5
16#04 |CH3 Exceed Hardware Limit Setting USINT | RW 5

o Explanation

Users can define the hardware limit range.

Hardware Limit Range -22 mA

-

Exceed Hardware Limit Setting 10%

° Example

-20 mA

+20 mA +22 mA

0%

0%

-

10%

When the mode is -20 mA-20 mA, the setting value is 5%. Its hardware limit range is -21 mA — 21mA. When the input
signal exceeds the hardware upper or lower limit, an error occurs. See section 5.2.8 for more information on troubleshooting.

5.2.5.8 Format

Index | Subindex Name Description Data Type| Attr. | Default
16401 |Format 9 DIy Format USINT | RW 0
16#8010 : orma
16#02 |Decimal Places Setting value: 0-5 USINT | RW 2

o Explanation

You can set the format and the decimal places according to your demand.
When the data format is set to DINT Format, set up the DINT parameters which are with “DINT” following a parameter

name.

When the data format is set to REAL Format, set up the REAL parameters which are with “REAL” following a parameter

name.
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5.2.5.9 Scale

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Scale Upper Limit REAL REAL |RW 20
1646030 16#02 |CH1 Scale Upper Limit REAL Scale upper limit setting; REAL |RW 20
16#03 |CH2 Scale Upper Limit REAL | Setting range: no limit REAL |RW 20
16#04 |CHS3 Scale Upper Limit REAL REAL |RW 20
16#01 |CHO Scale Lower Limit REAL REAL |RW -20

1648031 16#02 |CH1 Scale Lower Limit REAL Scale lower limit setting: REAL RW -20
16#03 |CH2 Scale Lower Limit REAL  |Setting range: no limit REAL |RW -20
16#04 |CH3 Scale Lower Limit REAL REAL |RW -20

) Explanation
You can set the scale range based on the analog specification for channels when the data format is REAL (floating-point).
) Example

If the mode setting of channels is 20 mA, the analog range is -20 mA to +20 mA, the scale upper limit is 20.0 and the
scale lower limit is -20.0. The digital values -20.0 to +20.0 correspond to the analog values -20 mA to +20 mA, as the
example below shows.

0]

Analog value
20 mAL ————————————— 1
/ rd
-
7
d I
7
7
Rated _ |
output range -
— _ l
- I
e
7
- I
_ | Digital
\ >value
-20 mA
~_ I
Scale lower limit -20.0 I Scale upper limit 20.0
Scale range
5.2.5.10 ADC Raw Data
Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO ADC Raw data DINT RO 0
16#02 |CH1 ADC Raw data DINT RO 0
16#8100 Raw data

16#03 |CH2 ADC Raw data DINT RO 0
16#04 |CH3 ADC Raw data DINT RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.2.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

5.2.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.2.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

) SYNCO
Using the SYNC signal SYNCO to refresh the values of output channels among modules at the same time.

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |
Set Output | Output Valid L EtherCAT Cycle Time J

K A

| |

Get Input | Input Latch .
P! pu » Time

o SYNCO + SYNC1
Using SYNCO to refresh values of output channels and using SYNC1 to refresh values of input channels among modules
at the same time. The shift time of SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
|
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output I : Set Output I
Input Module : Get Input | : Get Input I
Input/Output Module : Set Output | Get Input | : Set Output | Get Input |

| - |
Set Outputl Output Valid :Sh'ﬂ :

L EtherCAT Cycle Time J
Get Input I Input Latch | |

X . » Time
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5.2.7 Process Data
This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default
16#6000| 16#01 |CHO Analog Input Value DINT RO 0
16#6001| 16#01 |CH1 Analog Input Value Analog input value; DINT RO 0
16#6002| 16#01 |CH2 Analog InputValue  |Setting range: -33000-33000 DINT | RO 0
16#6003| 16#01 |CH3 Analog Input Value DINT RO 0

16#01 |System Error System error BOOL |RO 0
16#02 |CHO Status CHO: error or warning BOOL | RO 0
16#6100| 16#03 |CHL1 Status CHZ1.: error or warning BOOL | RO 0
16#04 |CH2 Status CHZ2: error or warning BOOL | RO 0
16#05 |CH3 Status CHa3: error or warning BOOL | RO 0

5.2.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

o Analog Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

° Error and Status: It is selected by default. The grayed out part cannot be modified.

AX_S04AD10_0A

General

Expert Process Data

Process Data

Startup Parameters

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Select the Outputs

Select the Inputs

Mame

Type

Index

Mame

CHD Analog Input Value

CH1 Analog Input Value

CH2 Analog Input Value

CH3 Analog Input Value

| 16#1A10 Error and Status

Type

v 16#1A00 CHO Analog Input Value

DINT

v 16#1A01 CH1 Analog Input Value

DINT

v 16#1A02 CH2 Analog Input Value

DINT

v 16#1A03 CH3 Analog Input Value

DINT

mm mmom

16#6000:01

1656001:01

16#6002:01

16#6003:01

Index
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5.2.7.2 EtherCAT 1I/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_504AD20_DA

General Find Filter Show all ~ g Add FB for IO Channel... Ga to Instance
R P . Wariable Mapping Channel Address Type  Unit  Description
=+l 16#1A00 CHO Analog Input Value
Process Data El ] CHO Analog Input Value %IDE DINT CHO Analog Input Value
=l 16#1A01 CH1 Analog Input Value
Log H- Ay CH1 Analog Input Value %ID7 DINT CH1 Analog Input Value
=l 16#1A02 CH2 Analog Input Value
EtherCAT1/0 Mapping i CH2 Analog Input Value  %ID3 DINT CH2 Analog Input Value
=4l 16#1A03 CH3 Analog Input Value
SETTEE S E CH3 Analog Input Value  %ID9 DINT CH3 Analog Input Value
Status =-[_4l 16#1A10 Error and Status
k] System Error %IX40.0 BIT System Error
Information k] CHOD Status %IX40.1 BIT CHO Status
k] CH15tatus %%I¥40.2 BIT CH15tatus
k] CHZ Status FIN40.3 BIT CH2 Status
k] CH3 Status FIX40.4 BIT CH3 Status
| Reset Mapping Always updatevariables |Use parent device setting
@ = Create new variable " =Mapto existing variable Enabled 1 (use bus cyde task if not used in any task]

5.2.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.
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5.2.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current information of system error (16#A000) is displayed. In the CoE Parameters tab, you can view the error status
through Index/Sublindex of the All Parameter list.

LED indicator
Index Sublindex Name Solution
Error LED Channel
LED
(16#FF01)
16#01 Unit Power Error ON OFF Check the power supply.
(16#FF02) o
16#02 | EtherCAT Connection ON oFf | Checkthe module connection if the
connection is securely connected.
Lost
(16#FF03) If the problem persists, contact the
16#A000 16403 ESC or EEPROM Error ON OFF local authorized distributors.
(16#FF04) If the problem persists, contact the
16#04 Flash Error ON OFF local authorized distributors.
(16#FF05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
16406 (16#FF06) ON OFF If the proble.m per_5|st_s, contact the
Analog Power Error local authorized distributors.
(16#FF11) Blinkin Check if the input signal of the
16#01 CH(n-1) Upper Limit (1s) 9 ON channel is within the allowed setting
Alarm range of the user upper limit.
(16#FF12) Blinkin Check if the input signal of the
16#02 CH(n-1) Lower Limit (1s) g ON channel is within the allowed setting
16#A00N". Alarm range gf the .user Io_vver limit.
(16#FF13) Blinkin Check if the input signal of the
16#03 CH(n-1) Over Hardware © Zs)g OFF channel is within the allowed
range ) hardware range.
(16#FF14) Blinkin Check if the input signal of the
16#04 CH(n-1) Under Hardware © Zs)g OFF channel is within the allowed
range ) hardware range.
*1.n=1-4
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5.3 AX-508AD10-0A

AX-508AD10-0A, an analog input module, receives analog voltage signals through 8 input points and converts the received
signals to 16-bit digital signals. This section introduces its specifications, wirings and operations.

5.3.1 Specifications

Item Specification

Input points 8

External connector type Spring-clamp terminal block (16 terminals)

I/O refresh modes 1. Free Run mode

2. DC mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 739
Input form Differential input
Input range -10-+10V
Input conversion range -5-105 % (F.S.)
Rated absolute input range +15V
Input impedance 1 MQ and more
Resolution -10 — +10 V : -30000-30000
25°C: +0.2 % (F.S.)
Accuracy
Electrical specification 20~ 60°C: £06 % (F-S.)
Conversion time 200 ps / 8 points
Between unit power and external power:
no isolation
Isolation method Between digital power and analog power: 500 VAC

Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation

Less than 440 mA (2.2W)

Maximum power consumption
(unit power)
Minimum power consumption
(I/O Power)

Connection Lost Protection --

Short Circuit Protection (SCP) -

Others Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Filter function AVG/FIR/IIR

No power consumed
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5.3.2 Dimensions and Parts

Dimensions

12

14.2

Unit: mm
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Parts
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No. Name
1 | AX connector (L)
2 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 | System status indicator
5 Model code
6 | Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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5.3.3
5331

Arrangement of Terminals, LED Indicators and Wiring

Arrangement of Terminals

Pt s

|

Channel RUN LED

3

*
iy

) -
]| el
(N A
N\ N\

w
-]
(N

v
(]
A
O/

s A
7 FA(
L R

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. | Symbol Description
LO VO+ Channel 0: positive input voltage RO VO- Channel 0: negative input voltage
L1 V1+ Channel 1: positive input voltage R1 V1- Channel 1: negative input voltage
L2 V2+ Channel 2: positive input voltage R2 V2- Channel 2: negative input voltage
L3 V3+ Channel 3: positive input voltage R3 V3- Channel 3: negative input voltage
L4 Va+ Channel 4: positive input voltage R4 V4- Channel 4: negative input voltage
L5 V5+ Channel 5: positive input voltage R5 V5- Channel 5: negative input voltage
L6 V6+ Channel 6: positive input voltage R6 V6- Channel 6: negative input voltage
L7 V7+ Channel 7: positive input voltage R7 V7- Channel 7: negative input voltage
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5.3.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A| Blinking (1s) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.
5.3.3.3 Wiring and Loop Configuration
® Wiring
AX-510PS12-0A AX-514PC40-0A AX-508AD10-0A
L #} 2-wire

Iov | 10G SLD | SLD Lo VO+ VO- o

Iov | 10G SID | SDefd [ T[TV T Va- T[T T T T

Iov | 10G SLD | SLD V2+ V2-

I_ 4-wire
Iov | 10G SLD | SLD e|--1 e 3+ V3-
|
e IOV | 10G SLD | SLD B I A7 V7S R I

oV | 10G SLD | SLD V5+ V5-

24V ov FE FE V6+ V6-

24V oV ¢ FE FE V7+ V7-

+ I~ =
I

24VDC
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[ Loop Configuration

= AG
Input voltage
S10V~+10V __ _ o _____
+ Vor-vre——  1MQ
-L*z — CHO ~ CH7
- T 1 MQ
VO- ~ V7- | | —
Shielded cable *1 E.-_S_HS___: 3
Power isolation
AG
Unit 1T v+ y — V+ 71 Unit
.‘ P 1 ~ ~ 'p !
AX ! ower _[ V. V. | Power i AX
Connector | ! Connector
(DI _ - I (R)
' 1o 1 iov ov[ T 10
"~ Power |_[10G 10G | _i Power

*1. Use shielded cables to isolate the analog input signal cable from other power cables.

*2. If variability in the input voltage results in interference within the wiring, connect the module to a capacitor with a capacitance
between 0.1-0.47 pyF and a working voltage of 25 V.

*3. Please wire this shielded cable to the SLD pin of the I/O power connector module AX-514PC40-0A.
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5.3.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.3.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices - 2 x
=) thbtled19 -
= Device (Ax-308EADMAIT)
o8 Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
=Bl PLC Logic
=} Application
(f Library Manager
Motion_PRG {PRG)
PLC_PRG (PRG)
= (& Task Configuration
=-g¥ EtherCAT Task
48] Motion_PRG
=g MainTask
@] rLc_PRG
= [ Buitin_IO (Builtin_10)
@ oo ©10)
() Delta_LocalBus_Master (Delta LocalBus Master)
[ EtherCAT _Master_SoftMotion =
'3 SoftiMotion General Axis Pool
Copy
Paste
K Delete
Refactaring 3
Properties.
Add Object
) Add Folder..
Tnsert Device.
Secan For Devices...
Disable Device
Update Device.
[§ Edit Object
Edit Object with.
Edit 10 mapping
Import mappings from CSV..
Export mappings ta CSV.
3 £ Parameter Backup and Restore...
FP |
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices > 1 x
= H Lhttiedis -

=[] Device (AX-308EAOMALT)
@ Hardware Configuration
= A, MNetwark Configuration
A, EtherCAT Filter
=0 PLC Logic
=-{} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=58 EtherCAT_Task
&) Motion_PRG
= @ MairTask
& PLC_PRG
= Builtin_IO (Buitin_10)
i sl iie)]
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂi EtherCAT_Master_SoftMotion {AX-3 Series EtherCAT Master SoftMation)
T AX_S00CECO0_0A (A¥-S0NCFCNN-04 (FherCAT Counlerl
% Softotion General Axis A db  Cut

Copy
Paste
¥ Delete
Refactaring 3

Properties.

Add Object
) Add Folder
Insert Device.
Disable Device
Update Device
[ EditObject
Edit Object with...
Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV.
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) Method 2: Scan to add the modules in
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....
Devices + 3 X
= E Undited19 h

=[] Device (AX-30BEAOMAIT)
o Hardware Configuration
= J‘_ Metwork Configuration
A, EtherCAT Filter
=Bl PLC Logic
= *'j Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=38 EtherCAT Task

& Motion_PRG
=-$8 MairTask
&) pLC_PRG
=0 [ Builttn_I0 (Builtin_10)
[ 10 (pIo)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
& SoftMotion General Asis Poal b cut
Copy
Paste
¥ Delete
Refactoring 3

Properties.
Add Object

&) AddFolder...
Add Device.
Insert Device...

Disable Device

o

Update Device.
[{ EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..

Eh Parameter Backup and Restore

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O >

Seanned Devices

Device name Device type Alias Address
=- A¥_SO0CECO0_DA AX-SO0CECO0-04 (EtherCA T Coupler) 1]
AKX S0ZPE11_04 AX-S0ZPE11-04 (Power Supply - Module Power 247 1o 57) 1]

AX_S0BADI0O_DA  AX-S0BADIO-04 (3 Channel Analog Input +~ 10V 16Bits Differential 200us) 0

[ Show differences to project

Sean Devices Copy A1 Devices to Project Cloze

5-66



Chapter 5 Analog Input/Output Modules

5.3.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click
toolbar to go into online mode, and then you can start to upload and download the parameters.

General 4:['9 IEI. é :D. é x®
3

CoE Parameters Faverites

Process Data Filter |7  Index:Subindex Name Value ‘Current Value Default Value

on the

Diagnosis History

Log

NA 16#5001:16#01 User Command - User Command
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
GIP Compare Compare
=y . . Upload the selected parameters from the
= Upload Selection from Device module to DIADesigner-AX.
& . Upload all the parameters from the module to
= Upload All from Device DIADesigner-AX.
= . . Download the selected parameters from
—3 Download Selection to Device DIADesigner-AX to the module.
3 . Download all the parameters from
— Download All to Device DIADesigner-AX to the module.
f;y Synchronize to Selection Startup Parameter(s) Synchronize the selected parameters to the
startup parameters.
Cﬂ Synchronize to All Startup Parameter(s) Synchronize all the parameters to the startup
parameters.
4 Delete Delete

(2) Startup Parameters

) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the

module. For editing, you have to set up these parameters in offline mode.
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General x * +

CoE Parameters Startup Parameters

Process Data Line Index:Subindex Name Value Range Bit Length Byt
1 16#8000:16201 CHO Mode Setting Disable g

L

. 2 16#8000:16702 CH1 Mode Sefting Disable 8

EtherCAT /0 Mapping 3 16#8000:16%03 CH2 Mode Setting Disable 8
4 1678000: 16204 CH3 Mode Setting Disable g

Bhestiigegiab fes 5 16#8000:16205 CH4 Mode Setting Disable 8

status 6 16#8000:16%06 CH5 Mode Setting Disable [
7 16#8000:16%07 CH6 Mode Setting Disable ]

Information 8 16#8000:1608 CH7 Mode Setting Disable 8
9 16#8001:16%01 CHO Calibration Offset 0 32
10 16#8001:16%02 CH1 Calibration Offset 0 22
1 16%8001:16%03 CH2 Calibration Offset 0 32
12 16#8001:16204 CH3 Calibration Offset 0 32
13 16#8001:16%05 CH4 Calibration Offset 0 22
14 16#8001:16%06 CH5 Calibration Offset 0 22
15 16%8001:16%07 CH6 Calibration Offset 0 32
16 16#8001:1608 CH7 Calibration Offset 0 32
< >

Icon Function Description

x Delete Delete
* Move up Move up
+ Move down Move down

(3) All Parameters

) You can find all the CoE parameters here. Click on the toolbar to go into online mode first, and then you can
start to upload and download the parameters.

L] After clicking the upload button, you can see the current values in Current Value column.

) You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.
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General ‘IA g 5 g é
CoE Parameters All Parameters =
Process Data Filter |7 Index:Subindex Name Value Current Value Default Value Ra
NA 16#8002:16204 Calibration Gain - CH3 Calibration Gain 1 1 0.9~11 ~
PRI LY NA 16%8002:16%05 Calibration Gain - CH4 Calibration Gain 1 1 0.9~ 11
Log NA 167#8002:16%06 Calibration Gain - CH5 Calibration Gain 1 1 0.9~11
NA 16#8002:16207 Calibration Gain - CH6 Calibration Gain 1 1 0.9~ 1.1
EtherCAT /0 Mapping NA 16:#8002: 16208 Calibration Gain - CH7 Calibration Gain 1 1 0.9~ 11
FtherCAT IEC Objects NA 16#8003:16201 Digital Filter Setting - CHO Digital Filter Setting Inactive Inactive
NA 16#8003:16%02 Digital Filter Setting - CH1 Digital Filter Setting Inactive Inactive
Status NA 1678003:16%03 Digital Filter Setting - CH2 Digital Filter Setting Inactive Inactive
NA 16#8003:16%04 Digital Filter Setting - CH3 Digital Filter Setting Inactive Inactive
information NA 16%8003:16%05 Digital Filter Setting - CH4 Digital Filter Setting | Inactive Inactive
NA 16#8003:16206 Digital Filter Setting - CH5 Digital Filter Setting Inactive Inactive
NA 16+8003:16%07 Digital Filter Setting - CH6 Digital Filter Setting Inactive Inactive
NA 16#8003:16208 Digital Filter Setting - CH7 Digital Filter Setting Inactive Inactive
NA 167#8004:16201 Moving Average Times - CHO Moving Average Ti... | 10 10 0~ 100
NA 16:#8004:16202 Moving Average Times - CH1 Moving Average Ti.. | 10 10 0~ 100
NA 16:#8004: 16203 Moving Average Times - CH2 Moving Average Ti.. | 10 10 0~ 100
NA 16:28004: 16204 Moving Average Times - CH3 Moving Average Ti_ | 10 10 0~100
>
Icon Function Description
GI[‘“ Compare Compare
i . ) Upload the selected parameters from the module
= Upload Selection from Device ]
to DIADesigner-AX.
& ) Upload all the parameters from the module to
- Upload All from Device )
DIADesigner-AX.
=g . . Download the selected parameters from
s Download Selection to Device )
DIADesigner-AX to the module.
'] . Download all the parameters from DIADesigner-
= Download All to Device
AX to the module.
= . . Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.
Py . Synchronize all the parameters to the startup
&, Synchronize to All Startup Parameter(s)
parameters.
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[ ] You can select and right-click the parameter to add the selected parameter to the Favorites.

Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected

5.3.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Outputs Select the Inputs

Mame Type Index MName Type Index
ELELSE = v 16#1A00 CHO Analog Input Valu

| Process Data CHO Analog Input Value DINT 16#6000:01
v| 16#1A01 CH1 Analog Input Valu

EtherCAT Parameters CH1 Analog Input Value DINT 16#6001:01
v| 16#1A02 CH2 Analog Input Valu

EtherCAT /0 Mapping CH2 Analog Input Value DINT 16%6002:01
v| 16#1A03 CH3 Analog Input Valu

EtherCAT IEC Objects CH3 Analog Input Value DINT 16#6003:01
v| 16#1A04 CH4 Analog Input Valu

Status CH4 Analog Input Value DINT 16£6004:01
v| 16#1A05 CH5 Analog Input Valu

Information CHS Analog Input Value DINT 1626005:01
v| 16#1A06 CH6 Analog Input Valu

CH6 Analog Input Value DINT 16#6006:01
v| 16#1A07 CH7 Analog Input Valu

CH7 Analog Input Value DINT 16#6007:01

| 16#1A10 Error and Status
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(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.

General Find Filter Show all ~ 4k Add FB for IO Channel... Go to Instance |
R . Variable Mapping Channel Address Type  Unit  Description
+o A CHO Analog Input Value %eID57 DINT CHO Analog Input Value
Process Data +o CH1 Analog Input Value %eID58 DINT CH1 Analog Input Value
+o CH2 Analog Input Value %eID59 DINT CH2 Analog Input Value
Log E ] CH3 Analog Input Value %eID60 DINT CH3 Analog Input Value
+o CH4 Analog Input Value %eIDE1 DINT CH4 Analog Input Value
EtherCAT 1/0 Mapping + 4y CHS Analog Input Value  %ID&2 DINT CHS Analog Input Value
+o A CHe Analog Input Value %lDE3 DINT CH& Analog Input Value
SR e + 4y CH7 Analog Input Value  %ID&4 DINT CH7 Analog Input Value
o % System Error %IX260.0  BIT System Error
H CHO Status %eIX260.1 EIT CHO Status
Information Hp CH1 Status FelX260.2 BIT CH15tatus
H CH2 Status %eIX260.3 EIT CH2 5tatus
Hp CH3 Status eIX260.4 BIT CH3 Status
H CH4 Status %eIX260.5 EIT CH4 5tatus
Hp CHS Status %elX260.6 BIT CH5 Status
H CHé Status %eI¥260.7 EIT CH& Status
Hp CH7 Status %eIN261.0 BIT CH7 Status
| | Reset Mapping Always updatevariables | Use parent device setting hd

@ = Create new variable % =Mapto existing variable

0]

5.3.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors

General Update History Auto Update  Only New Messages  Ack. Messages
CoE Parameters Type Flags Timestamp Message
€ Error M 4/14/2023 4:24:26 PM 304ms (16#FF02) EtherCAT Connection Lost.

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT /O Mapping

EtherCAT IEC Objects

Status
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5.3.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General EtherCAT . |Runn|ng

CoE Parameters Last Diagnostic Message Acknowledge

Expert Process Data Diag String

Process Data

Online

DiagHistory

EtherCAT Parameters

EtherCAT IO Mapping

EtherCAT IEC Objects

Status

Information

5.3.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General
Name: AX-503AD 10-0A (8 AL, +/-10V, 16Bits, 200us)

CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave

Process Data Type: 65
1ID: 1DD_1051304000320000

Diagnosis History Version: Revision=16700320000
Order number: AX-508AD10-0A

Log Description: EtherCAT Slave imported from Slave XML: AX-508AD 10-0A_V0320000_20230413.xml Device: AX-503AD10-0A (3 AI, +/-10V, 16Bits, 200us). AX-
508AD10-0A (8 AL, +/-10V, 16Bits, 200us)

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version.

Filter T Index:Subindex Name Value Current Value Default Value
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5.3.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.
For software operation, refer to section 5.3.4 for more information. The function blocks in the software are available for you
to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
i Mode setting or the channel is DFB_AD_RD_ModeSetting
16#8000 | Mode Setting OFF. DFB_AD_WR_ModeSetting
16#8001 Calibration Off: Calibrati ff; DFB_AD_RD_CalOffset
alibration Offset alibration - offset DFB_AD_WR_CalOffset
1648002 Calibration Gai Calibrati . DFB_AD_RD_CalGain
alibration Gain alibration - gain DFB_AD_WR_CalGain
1648003 Diital Filter Seti Didital fi ) DFB_AD_RD_FilterSetting
igital Filter Setting igital filter setting DFB_AD_WR_FilterSetting
64800 ) ) ) ) DFB_AD_RD_AverageTimes
16#8004 Moving Average Times Moving average times DFB_AD WR AverageTimes
L Enable / disable the alarm of
16#8005 ETS_?IE User Limit Alarm exceeding the user-defined limit
(DINT)
16#8006 User Upper Limit DINT User-defined upper limit (DINT)
16#8007 User Lower Limit DINT User-defined lower limit (DINT)
16#8008 Excged Hardware Limit Hardware limit setting
Setting
16#8010 Format Data format setting
Enable User Limit Alarm Enable./ disable the algrm Of_ .
16#8015 REAL exceeding the user-defined limit
(floating-point)
1648016 User Upper Limit REAL Us.er-deflned upper limit (floating-
point)
1648017 | User Lower Limit REAL g;i;de“'”e‘j lower fimit (floating-
. Scale upper limit setting (floating- | DFB_AD_RD_ScaleUpperLimit
1648030 Scale Upper Limit REAL point) DFB_AD_WR_ScaleUpperLimit
- Scale lower limit setting (floating- | DFB_AD_RD_ScaleLowerLimit
16#8031 Scale Lower Limit REAL point) DFB_AD_WR_ScaleLowerLimit
16#8100 ADC Raw Data Raw data
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5.3.5.1 Module Status

Index |Subindex Name

Description

Data Type

Attr. Default

16#5000 16#01 Module Status

Status of the module

UINT

RO

) Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act
according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series
PLC) as the controller, the module status will be 0 indicating it is controlled by EtherCAT State Machine.

® Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modu.le is controlled by the controller and the status of the
controller is Run.
5 Controlled by Controller (Stop) The modu.le is controlled by the controller and the status of the
controller is Stop.

5.3.5.2 User Command

Index |Subindex Name

Description

Data Type

Attr. Default

16#5001 16#01 User Command

Commands for users to use

UINT

RW

0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the

module will respond with a corresponding value to show if the execution is success or not.

) User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ** 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory

of the module.

5-74



Chapter 5 Analog

Input/Output Modules

5.3.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT RW 0
16#02 CH1 Mode Setting USINT RW 0
16#03 CH2 Mode Setting USINT RW 0
16#04 CH3 Mode Setting USINT | RW 0
16#8000 Voltage mode setting
16#05 CH4 Mode Setting USINT | RW 0
16#06 CH5 Mode Setting USINT | RW 0
16#07 CH6 Mode Setting USINT | RW 0
16#08 CH7 Mode Setting USINT | RW 0
) Explanation
Select the mode to set the channel to ON. The conversion time is 200 ps / 8 channels.
) Supported modes:
Mode Mode range DINT range
0 Disable NA
1 -10 v-10 VvV +30000
2 ov-10V 0-30000
3 -5V-5V +30000
4 OVvV-5V 0-30000
5 1V-5V 0-30000
5.3.5.4 Calibration
Index | Subindex Name Description Data Type|Attr. |Default
16#01 |CHO Calibration Offset REAL |RW 0
16#02 |CH1 Calibration Offset REAL |RW 0
16#03 |CH2 Calibration Offset REAL |RW 0
16#04 |CH3 Calibration Offset REAL |RW 0
1648001 Offset
16#05 |CH4 Calibration Offset Setting range: no limit REAL |RW| 0
16#06 |CH5 Calibration Offset REAL RwW 0
16#07 |CHG6 Calibration Offset REAL RwW 0
16#08 |CH7 Calibration Offset REAL RwW 0
16#01 [CHO Calibration Gain REAL RW| 1.0
16#02 |CH1 Calibration Gain REAL RW| 1.0
16#03 |CH2 Calibration Gain REAL |RW/| 1.0
16#04 |CH3 Calibration Gain Gain REAL |RW| 1.0
16#8002 . .
16#05 |CH4 Calibration Gain Setting range: 0.9-1.1 REAL |RW| 1.0
16#06 |CH5 Calibration Gain REAL |RW/| 1.0
16#07 |CHG6 Calibration Gain REAL |RW/| 1.0
16#08 |CH7 Calibration Gain REAL |RW/| 1.0
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) Explanation

When there is an obvious difference between input values and actual values, you can change Offset and Gain to correct
the input curve. The formula is

Output = (Input X Gain) + Of fset

Example

The mode of channels is -10.0 V to +10.0 V. Gain is 1 and Offset is 0 by default; the corresponding value is -10.0 V to
+10.0 V. If Gain is set to 0.9 and Offset is set to 2, the value after calibration is -7.0 V to 11.0 V.

5.3.5.5 Digital Filter

Index | Subindex Name Description Data Type|Attr. [Default

16#01 |CHO Digital Filter Setting USINT |RW 0
16#02 |CHL1 Digital Filter Setting USINT |RW 0
16#03 |CH2 Digital Filter Setting USINT | RW 0
16#04 |CHS3 Digital Filter Setting USINT | RW 0

16#8003 Digital filter setting
16#05 |CH4 Digital Filter Setting USINT |RW 0
16#06 |CH5 Digital Filter Setting USINT |RW 0
16#07 |CH6 Digital Filter Setting USINT | RW 0
16#08 |CH7 Digital Filter Setting USINT | RW 0
16#01 |CHO Moving Average Times USINT |RW 0
16#02 |CH1 Moving Average Times USINT |RW 0
16#03 |CH2 Moving Average Times USINT |RW 0

1648004 16#04 |CH3 Moving Average Times Mov.ing average times. USINT |RW 0
16#05 |CH4 Moving Average Times Setting range: 1-100 times| ysINT |RW | 0
16#06 |CH5 Moving Average Times USINT |RW 0
16#07 |CH6 Moving Average Times USINT |RW 0
16#08 |CH7 Moving Average Times USINT |RW 0

) Explanation

The parameters here are for setting digital filter function. The module provides 3 types of digital filters, including Moving
Average Filter, Infinite Impulse Response (IIR) Filter and Finite Impulse Response (FIR) Filter for users to choose from.
The digital filter can work only when the EtherCAT operation mode is the Free Run mode. The conversion time for FIR
filter and IIR filter is 350 ps / 8 channels.

Moving Average Filter

A moving average filter uses the latest pieces of sampled data to create a series of averages to smooth the data. Compared
to other types of digital filters, a moving average filter is fast in computation and algorithm, without occupying the CPU
processing time. But the filtering result of a moving average filter is not as effective as an IIR filter or a FIR filter.

IIR (Infinite Impulse Response) Filter

An infinite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises,
an IIR filter works more efficiently than a moving average filter does. This IIR filter is a low-pass filter. The advantage of an
IIR filter is that within the same length of operation time, the filtering result of an IIR filter is better than what a FIR filter can
offer. Since an IIR filter can only have a non-linear phase response, it has an inconsistent output delay at every frequency,
the input signals may be distorted and the stability issue may be raised. An IIR filter may be not suitable for applications
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such as oscilloscope waveform and electrocardiography that require demanding waveforms.

Frequency response of IIR filter

Frequency response of IR filter (enlarged figure)

FIR (Finite impulse response) Filter

A finite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises, a FIR
filter works more efficiently than a moving average filter does. This FIR filter is a low-pass filter; it works tremendously well
for attenuation of 50/60 Hz signals (> 40 dB). The advantage of a FIR filter is that it has a linear phase response which
means a FIR filter has a consistent output delay at all frequencies while an IIR filter has an unequal delay at different
frequencies. A FIR filter is ideal for a wide range of applications. However within the same length of operation time, the
filtering result of a FIR filter is not as good as what an IIR filter can deliver.
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50 Hz low-pass FIR filter 60 Hz low-pass FIR filter

o Digital filter modes

Mode Name of digital filter Cut-off frequency (-3 dB)
0 Inactive
1 Moving Average Works with Moving Average Time
2 IIR1 1000 Hz
3 IIR2 500 Hz
4 IIR3 250 Hz
5 IIR4 125 Hz
6 IIRS 63 Hz
7 IIR6 32 Hz
8 IIR7 15 Hz
9 IIR8 7 Hz
10 FIR 50Hz 22 Hz (attenuation: multiples of 50 Hz: > 40dB)
11 FIR 60Hz 26 Hz (attenuation: multiples of 60 Hz: > 40dB)
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5.3.5.6 User Limit Alarm

Index | Subindex Name Description Data Type |Attr. |Default
16#01 |CHO Enable User Limit Alarm DINT BOOL |RW 0
16#02 |CH1 Enable User Limit Alarm DINT BOOL |RW 0
16#03 |CH2 Enable User Limit Alarm DINT Enable / disable the alarm BOOL |RW 0
— of exceeding the user-
16#04 |CH3 Enable User Limit Alarm DINT defined limit (DINT) BOOL |RW 0
16#8005 e
16#05 |CH4 Enable User Limit Alarm DINT 0: Disable (default) BOOL |RW| 0
1: Enable
16#06 |CH5 Enable User Limit Alarm DINT BOOL |RW 0
16#07 |CH6 Enable User Limit Alarm DINT BOOL |RW 0
16#08 |CH7 Enable User Limit Alarm DINT BOOL |RW 0
16#01 |CHO User Upper Limit DINT DINT RW | 30000
16#02 |CH1 User Upper Limit DINT DINT RW | 30000
16#03 |CH2 User Upper Limit DINT DINT RW | 30000
16#04 |CH3 User Upper Limit DINT User-defined upper limit DINT | RW | 30000
16#8006 (DINT);
16#05 |CH4 User Upper Limit DINT Setting range: no limit DINT RW | 30000
16#06 |CH5 User Upper Limit DINT DINT RW | 30000
16#07 |CH6 User Upper Limit DINT DINT RW | 30000
16#08 |CH7 User Upper Limit DINT DINT RW | 30000
16#01 |CHO User Lower Limit DINT DINT RW |-30000
16#02 |CH1 User Lower Limit DINT DINT RW | -30000
16#03 |CH2 User Lower Limit DINT DINT RW |-30000
— User-defined lower limit
16#04 |CH3 User Lower Limit DINT (DINT); DINT | RW |-30000
16#8007 Setti ’ . limit
16#05 |CH4 User Lower Limit DINT etling range: no limi DINT | RW |-30000
16#06 |CH5 User Lower Limit DINT DINT RW |-30000
16#07 |CHG6 User Lower Limit DINT DINT RW |-30000
16#08 |CH7 User Lower Limit DINT DINT RW |-30000
16#01 |CHO Enable User Limit Alarm REAL BOOL |RW 0
16#02 |CH1 Enable User Limit Alarm REAL BOOL |RW 0
16#03 |CH2 Enable User Limit Alarm REAL Enable / disable the alarm BOOL |RW 0
— of exceeding the user-
16#04 |CH3 Enable User Limit Alarm REAL defined limit (floating- BOOL |RW 0
16#8015 point):
16#05 |CH4 Enable User Limit Alarm REAL e BOOL |RW 0
0: Disable(default)
16#06 |CH5 Enable User Limit Alarm REAL 1: Enable BOOL |RW 0
16#07 |CH6 Enable User Limit Alarm REAL BOOL |RW 0
16#08 |CH7 Enable User Limit Alarm REAL BOOL |RW 0
16#01 |CHO User Upper Limit REAL . L REAL RW | 10.0
User-defined upper limit
16#8016| 16#02 |CH1 User Upper Limit REAL (floating-point); REAL |RW/| 10.0
. Setting range: no limit
16#03 |CH2 User Upper Limit REAL REAL |RW/| 10.0
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Index | Subindex Name Description Data Type|Attr. [Default
16#04 |CH3 User Upper Limit REAL REAL |RW | 10.0
16#05 |CHO User Upper Limit REAL REAL |RW | 10.0
16#06 |CH1 User Upper Limit REAL REAL |RW /| 10.0
16#07 |CH2 User Upper Limit REAL REAL |RW/| 10.0
16#08 |CH3 User Upper Limit REAL REAL |RW | 10.0
16#01 |CHO User Lower Limit For REAL REAL |RW | -10.0
16#02 |CH1 User Lower Limit For REAL REAL |RW | -10.0
16#03 |CH2 User Lower Limit For REAL REAL |RW | -10.0
16#04 |CH3 User Lower Limit For REAL User-defined lower limit REAL |RW | -10.0
16#8017 (floating-point);
16#05 |CH4 User Lower Limit For REAL Setting range: no limit REAL |RW | -10.0
16#06 |CH5 User Lower Limit For REAL REAL |RW | -10.0
16#07 |CH6 User Lower Limit For REAL REAL |RW | -10.0
16#08 |CH7 User Lower Limit For REAL REAL |RW | -10.0

® Explanation

Users can define the upper and lower limits and enable the alarm of exceeding the limits. Set the format to DINT or REAL
(floating-point).

® Example

When the format is set to DINT, you can set:
16#8003 Enable User Limit Alarm DINT: Enable
16#8004 User Upper Limit DINT: 28000

16#8005 User Lower Limit DINT: -28000
When the input signal exceeds the user-defined upper or lower limit, an error occurs. See section 5.3.8 for more
information on troubleshooting.

Hardware Range

User Upper Limit

Input Signal

User Lower Limit

Hardware Range

Under Hardware Range

Over Hardware Range !

Upper Limit Alarm

1
Lower Limit Alarm
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5.3.5.7 Exceed Hardware Limit

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Exceed Hardware Limit Setting USINT | RW 5
16#02 |CH1 Exceed Hardware Limit Setting USINT | RW 5
16#03 |CH2 Exceed Hardware Limit Setting USINT | RW 5
16#04 |CH3 Exceed Hardware Limit Setting ~ |Hardware limit setting; USINT |RW 5
16#8008 Setting range:
16#05 |CH4 Exceed Hardware Limit Setting 0-10 (0%—-10%) USINT |RW 5
16#06 |CH5 Exceed Hardware Limit Setting USINT | RW 5
16#07 |CH6 Exceed Hardware Limit Setting USINT | RW 5
16#08 |CH7 Exceed Hardware Limit Setting USINT | RW 5

® Explanation
Users can define the hardware limit range.

Hardware Limit Range -11V  -10V +10V  +11V
-] -]
Exceed Hardware Limit Setting 10% 0% 0% 10%

® Example
When the mode is -10V-10V, the setting value is 5%. Its hardware limit range is -10.5V — 10.5V. When the input signal
exceeds the hardware upper or lower limit, an error occurs. See section 5.3.8 for more information on troubleshooting.

5.3.5.8 Format

Index | Subindex Name Description Data Type| Attr. | Default
16401 Format O: DINT Format USINT | RW 0
16#02 Decimal Places |Setting value: 0-5 USINT | RW 2

° Explanation

You can set the format and the decimal places according to your demand.

When the data format is set to DINT Format, set up the DINT parameters which are with “DINT” following a parameter
name.

When the data format is set to REAL Format, set up the REAL parameters which are with “REAL” following a parameter
name.
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5.3.5.9 Scale

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Scale Upper Limit REAL REAL |RW 10
16#02 |CH1 Scale Upper Limit REAL REAL |RW 10
16#03 |CH2 Scale Upper Limit REAL REAL |RW 10
1648030 16#04 |CH3 Scale Upper Limit REAL Scale upper limit setting; REAL |RW 10
16#05 |CH4 Scale Upper Limit REAL  [Setting range: no limit REAL |RW 10
16#06 |CH5 Scale Upper Limit REAL REAL |RW 10
16#07 |CHG6 Scale Upper Limit REAL REAL |RW 10
16#08 |CH7 Scale Upper Limit REAL REAL |RW 10
16#01 |CHO Scale Lower Limit REAL REAL |RW -10
16#02 |CH1 Scale Lower Limit REAL REAL |RW -10
16#03 |CH2 Scale Lower Limit REAL REAL |RW -10
1648031 16#04 |CH3 Scale Lower Limit REAL Moving average setting; REAL |RW -10
16#05 |CHO Scale Lower Limit REAL  [Setting range: no limit REAL |RW -10
16#06 |CH1 Scale Lower Limit REAL REAL |RW -10
16#07 |CH2 Scale Lower Limit REAL REAL |RW -10
16#08 |CH3 Scale Lower Limit REAL REAL |RW -10

) Explanation

You can set the scale range based on the analog specification for channels when the data format is REAL (floating-point).

) Example

If the mode setting of channels is -10 V=10 V, the analog range is -10 V-10 V; and the scale upper limit is set to 10.0 and
lower limit is set to -10.0. The digital values -10.0 to +10.0 correspond to the analog values -10 V to +10 V, as the example
below shows.

Analog value

0V - 1
/ 7~
-
7~
d I
7
7~
Rated _ |
output range -
] e |
7~
- I
7~
- I
_ | Digital
\ >value
-0V
N i
Scale lower limit -10.0 I Scale upper limit 10.0
Scale range
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5.3.5.10 ADC Raw Data

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO ADC Raw data DINT |RO 0
16#02 |CH1 ADC Raw data DINT |RO 0
16#03 |CH2 ADC Raw data DINT |RO 0
16#04 |CH3 ADC Raw data DINT |RO 0
16#8100 Raw data
16#05 |CH4 ADC Raw data DINT |RO 0
16#06 |CH5 ADC Raw data DINT |RO 0
16#07 |CH6 ADC Raw data DINT | RO 0
16#08 |CH7 ADC Raw data DINT |RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.3.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

5.3.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.3.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

[ SYNCO

Using the SYNC signal SYNCO to refresh the values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input l : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |

| |

K

|

1

Get Input I Input Latch » Time

o SYNCO + SYNC1

Using SYNCO to refresh values of output channels and using SYNC1 to refresh values of input channels among modules
at the same time. The shift time of SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data
AX EtherCAT Bus Refreshing : Refreshing :
| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
| |
Input/Output Module | Set Output | Get Input | | Set Output | Get Input |
| - |
Set Output | Output Valid :Shlﬂ :
L EtherCAT Cycle Time J
Get Input | Input Latch | |
» Time
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5.3.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default
16#6000| 16#01 |CHO Analog Input Value DINT RO 0
16#6001| 16#01 |CH1 Analog Input Value DINT RO 0
16#6002| 16#01 |CH2 Analog Input Value DINT RO 0
16#6003| 16#01 |CH3 Analog Input Value Analog input value; DINT RO 0
16#6004| 16#01 |CH4 Analog Input Value Setting range: -33000-33000 DINT |RO 0
16#6005| 16#01 |CH5 Analog Input Value DINT RO 0
16#6006| 16#01 |CH6 Analog Input Value DINT RO 0
16#6007 | 16#01 |CH7 Analog Input Value DINT RO 0
16#01 |System Error System error BOOL | RO 0
16#02 |CHO Status CHO: error or warning BOOL | RO 0
16#03 |CH1 Status CHZ1.: error or warning BOOL | RO 0
16#04 |CH2 Status CHZ2: error or warning BOOL | RO 0
16#6100| 16#05 |CH3 Status CHa3: error or warning BOOL | RO 0
16#06 |CH4 Status CHA4: error or warning BOOL | RO 0
16#07 |CH5 Status CHS5: error or warning BOOL | RO 0
16#08 |CH6 Status CH6: error or warning BOOL | RO 0 -
16#09 |CH7 Status CH7: error or warning BOOL | RO 0

5.3.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

® Analog Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

® Error and Status: It is selected by default. The grayed out part cannot be modified.

General Select the Outputs

Select the Inputs

Mame
CoE Parameters

Process Data

EtherCAT Parameters

EtherCAT IfO Mapping

EtherCAT IEC Objects

Status

Information

Mame

v 16#1A00 CHO Analog Input Valu
CHO &nalog Input Value

v 16#1A01 CH1 Analog Input Valu
CH1 &Analog Input Value

v 16#1A02 CH2 Analog Input Valu
CH2 &nalog Input Value

v 16#1A03 C(H3 Analog Input Valu
CH3 Analog Input Value

v 16#1A04 CH4 Analog Input Valu
CH4 Analog Input Value

v 16#1A05 CH5 Analog Input Valu
CH5 Analog Input Value

v| 16#1A06 (H6 Analog Input Valu
CHE& Analog Input Value

v| 16#1A07 (H7 Analog Input Valu
CH7 Analog Input Value

Type Index

| 16#1A10 Error and Status

Type

DINT

DINT

DINT

DINT

DINT

DINT

DINT

DINT

EEEZEEoEEE
1

Index G

16%6000:01

16#6001:01

16%6002:01

16#6003:01

16%6004:01

16#6005:01

16%#6006:01

16#6007:01
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5.3.7.2 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_508AD10_0A

J

General Find Filter Show all ~ ok Add FB for IO Channel... Go to Instance
e —— Variable Mapping Channel Address Type  Unit  Description
=-[1l 16#1A00 CHO Analog Input Value
Process Data el ] CHO Analog Input Value %ID21 DINT CHO Analog Input Value
=-[1 16%1A01 CH1 Analog Input Value
Log L ] CH1 Analog Input Value %elD22 DINT CH1 Analog Input Value
=+~ [l 16#1A02 CH2 Analog Input Value
EtherCAT1/O Mapping + 4y CH2 Analog Input Value  %ID23 DINT CH2 Analog Input Value
=+~ [l 16#1A03 CH3 Analog Input Value
ChechylEcobises + 4y CH3 Analog Input Value  %ID24 DINT CH3 Analog Input Value
s =1 16%1A04 CH4 Analog Input Value
+ A CH4 Analog Input Value 2LID25 DINT CH4 Analog Input Value
Information = [ 16#1A05 CH5 Analog Input Value
+ M CHS5 Analog Input Value %lD26 DINT CHS5 Analog Input Value
=-[l 16#1A06 CHE Analog Input Value
+ CH6 Analog Input Value %RID27 DINT CH& Analog Input Value
=~ [l 16#1A07 CH7 Analog Input Value
+o CH7 Analog Input Value %eID28 DINT CH7 Analog Input Value
= 16#1A10 Error and Status
B System Error %eIX116.0 BIT System Error
Hp CHO Status %elx116.1 BIT CHO Status
Hp CH15Status %elX116.2 BIT CH1Status
Hp CHZ Status elX116.3 BIT CHZ Status
p CH3 Status %elX116.4 BIT CH3 Status
i CH4 Status %elN116.5 BIT CH4 Status
H CH5 Status %elN116.6 BIT CH5 Status
B CH& Status %elN116.7 BIT CH& Status
B CH7 Status %eIN117.0 BIT CH7 Status

% = Create new variable

% = Mapto existing variable

Reset Mapping Always updatevariables |Use parent device setting

Enabled 1 {use bus cyde task if not used in any task)

5.3.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.
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5.3.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current information of system error (16#A000) is displayed. In the CoE Parameters tab, you can view the error status
through Index/Sublindex of the All Parameter list.

LED indicator
Index Sublndex Name Solution
Error LED CUETII
LED
(164#FF01)
16#01 Unit Power Error ON OFF Check the power supply.
(16#FF02) o
16#02 | EtherCAT Connection ON orf | Checkthe module connection if the
connection is securely connected.
Lost
(16#FF03) If the problem persists, contact the
16#03 ESC or EEPROM Error ON OFF local authorized distributors.
16#A000
(16#FF04) If the problem persists, contact the
16#04 Flash Error ON OFF local authorized distributors.
(16#FF05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
(16#FF06) If the problem persists, contact the
16#06 Analog Power Error ON OFF local authorized distributors.
(16#FF11) Blinkin Check if the input signal of the
16#01 CH(n-1) Upper Limit (1s) g ON channel is within the allowed setting
Alarm range of the user upper limit.
(16#FF12) Blinkin Check if the input signal of the
16#02 CH(n-1) Lower Limit (1s) 9 ON channel is within the allowed setting
16#A00n" Alarm ?:gekt?z :Ee .usertlolwer IIin:ci:.h
L eck if the input signal of the
16#FF13) CH(n-1 S
16#03 ( ) CH(n-1) Blinking OFF channel is within the allowed
Over Hardware range (0.2s)
hardware range.
L Check if the input signal of the
16#FF14) CH(n-1 S
16#04 ( ) (n-1) Blinking OFF channel is within the allowed
Under Hardware range (0.2s)
hardware range.
*1.n=1-8
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5.4 AX-508AD20-0A

AX-508AD20-0A, an analog input module, receives analog current signals through 8 input points and converts the received
signals to 16-bit digital signals. This section introduces its specifications, wirings and operations.

5.4.1 Specifications

Item Specification

Input points 8

External connector type Spring-clamp terminal block (16 terminals)

I/O refresh modes 1. Free Run mode

2. DC mode

Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 74 9

Input form Differential input

Input range -20 —+20 mA

Input conversion range -5-105 % (F.S.)

Rated absolute input range +32 mA

Input impedance Less than 300 Q

-20 — +20 mA: -30000-30000

Resolution 0 — +20 mA: 0 — 3000
Accurac 25°C: +0.2 % (F.S.)
y -20 — 60 °C: +0.6 % (F.S.)
Electrical specification Conversion time 200 ps / 8 points
Between unit power and external power:
no isolation
Isolation method Between digital power and analog power: 500 VAC

Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation

Maximum power consumption

A Less than 440 mA (2.2W)
(unit power)

Minimum power consumption

(/O Power) No power consumed

Connection Lost Protection --

Short Circuit Protection (SCP) -

Others Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Filter function AVG/FIR/IIR

5-88



Chapter 5 Analog Input/Output Modules

5.4.2 Dimensions and Parts

Dimensions

|
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® Parts
No. Name

1 | AX connector (L)

Label (manufacturer information,
version)

service information, safety, serial number, firmware/hardware

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description

12 | AX connector (R)

5-90




Chapter 5 Analog

Input/Output Modules

5.4.3 Arrangement of Terminals, LED Indicators and Wiring

5.4.3.1 Arrangement of Terminals

Fosaniz0 | g
oo

ystem LED —-rlevs
ERROR LED — ORI

*

,_
S

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. | Symbol Description
LO 10+ Channel 0: positive input current RO 10- Channel 0: negative input current
L1 11+ Channel 1: positive input current R1 11- Channel 1: negative input current
L2 12+ Channel 2: positive input current R2 12- Channel 2: negative input current
L3 13+ Channel 3: positive input current R3 13- Channel 3: negative input current
L4 14+ Channel 4: positive input current R4 14- Channel 4: negative input current
L5 15+ Channel 5: positive input current R5 15- Channel 5: negative input current
L6 16+ Channel 6: positive input current R6 16- Channel 6: negative input current
L7 17+ Channel 7: positive input current R7 17- Channel 7: negative input current
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5.4.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) | ECAT Pre OP
System Blue
A Blinking (1s) | ECAT Safe OP
L] ON Normal OP
No power supplied or the module is
[ ] OFF pov
functioning correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) | An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.

5.4.3.3 Wiring and Loop Configuration

® Wiring
AX-510PS12-0A AX-514PC40-0A AX-508AD20-0A
L 2-wire
Iov | 10G SLD | SLD o 10+ 10-
1oV 10G SID | SDe}d " T T T T T T T T T
Iov | 10G SLD | SLD 12+ 12-
I_ 4-wire
Iov | 10G SLD | SLD ef--4 o |3+ 13-
1
e IOV | 10G SLD | SLD N R T 7 ™ A I
Iov | 10G SLD | SLD 15+ I5-
24V ov FE FE 16+ 16-
24V ov FE FE 17+ 17-
+ I- ?
[
24 VDC
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[ Loop Configuration

= AG
Input current
20mMA~+20mA
. N\ e 17— MO
S TDO0OCT ool Sese
1/ 0-~17- L ™o
. * p—-L__ 1
Shielded cable *1 r SLD 12 —

L -

Power isolation

E

AG
Unit "7 v+ = V+ [71 unit
T | | !

AX i Power V- V- | Power L Ax
Connector i 1 Connector
(DI _ - ' (R)

' 10 | [Iov iIov| 1o 1

"=~ Power | |10G 10G | _i Power

*1. Use shielded cables to isolate the analog input signal cable from other power cables.
*2. Please wire this shielded cable to the SLD pin of the I/O power connector module AX-514PC40-0A.
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5.4.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.4.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices v 3 x
=3 Unitled1s -
=[] Device (AX-308EAOMA1T)
o Hardware Configuration
= & Network Configuration
Ay EtherCAT Filter
= B PLC Logic
= 1} Application
il Library Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
= [#8 Task Configuration
=-$8 EtherCAT Task
& Motion_PRG
= MainTask
&) pLC_PRG
= [ Buitin_I0 (Buittin_I0)
@ o1o 10}
[ pelta_LocalBus_Master (Delta LocalBus Master)
[l EtherCAT_Master_SoftMotion (; b o
"8 softMotion General Axis Pool
Copy
Paste
¥ Delete
Refactaring 3
Properties...
Add Object
2 Add Fold
Insert Device...
Scan For Devices.
Disable Device
Update Device.
[7° EditObject
Edit Object with..
£dit10 mapping
Import mappings from CSV..
Export mappings ta CSV...
8 5 Parameter Backup and Restore.
PR |
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices > 1 x
=3 Uhttedio -

=/ (1) Device (AX-308EAOMALT)
& Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= @U PLC Logic
=} Application
Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= {#8 Task Configuration
=g EtherCAT Task
] Motion_PRG
= g& MainTask
&) pLc_PRG
= Builtin_10 (Builtin_I0)
[l oro ooy
m Delta_LocalBus_Master (Delta LocalBus Master)
=[] EtherCAT Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_500CECO0_DA (AX-SN0CFCAN-A (FtherCAT Counler)
% SoftMotion Genersl Axis A b Cut

Copy
Paste
¥ Delete
Refactoring »

Properties.
Add Object

) Add Folder.
Insert Device...
Disable Device
Update Device...

[§° EditObject
Edit Object with...
Edit IO mapping

Import mappings from CSV...
Expart mappings to CSV
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > I X
=5 Untited19 -
=[] Device (AX-30BEAOMAIT)
o Hardware Configuration
= J_ Metwork Configuration
A, EtherCAT Filter
=Bl PLC Logic
= o Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=38 EtherCAT Task
& Motion_PRG
=-$8 MairTask
48] pLC_PRG
=0 [ Builttn_I0 (Builtin_10)
[ 10 (pIo)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
& SoftMotion General Asis Poal

e

Cut
Copy
| Paste

¥ Delete
Refactoring 3

Properties.
Add Object

&) AddFolder...
Add Device
Insert Device...
Disable Device
Update Device.

[§ EditObject

Edit Object with...

o

Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..

Eh Parameter Backup and Restore

E T ™ rai-

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices m} st

Seanmed Devices

Device name Device type Alias Address
= 4K _SO00CECO0_04 AX-500CECO0-04 (EtherCAT Covplar) 0
LI S02PE11_04  AE-S02PS11-04 (Uit Power Supply, 24--+ 0
AX_SNRADIO_04  LE-SOBADZ0-0A (8 AL +-20mdb, 16Bit--

Lo S e [] Shoew differences to project

Bcan Devices (e el Veyvines o Emyect: Cloz=
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5.4.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.
Genera! PNEEANEAN RS X
CoE Parameters Favorites
Process Data Filter |7 Index:Subindex Name Value ‘Current Value Default Value Ranage
Diagnosis History
Log
NA 16#5001:16:01 User Command - User Command
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status
Information
Function Description
Compare Compare

Upload Selection from Device

Upload the selected parameters from the
module to DIADesigner-AX.

Upload All from Device

Upload all the parameters from the module to
DIADesigner-AX.

Download Selection to Device

Download the selected parameters from
DIADesigner-AX to the module.

Download All to Device

Download all the parameters from
DIADesigner-AX to the module.

Synchronize to Selection Startup Parameter(s)

Synchronize the selected parameters to the
startup parameters.

Synchronize to All Startup Parameter(s)

Synchronize all the parameters to the startup
parameters.
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Delete

Delete
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(2) Startup Parameters

) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General x + *
CoE Parameters Startup Parameters
Process Data Line Index:Subindex Name Value Range Bit Length Byt
1 16#8000:16#01 CHO Mode Setting Disable 8
L
. 2 16#8000:16702 CH1 Mode Sefting Disable 8
EtherCAT /0 Mapping 3 16#8000:16%03 CH2 Mode Setting Disable 8
4 16#8000: 16304 CH3 Mode Setting Disable 8
Bhestiigegiab fes 5 16#8000:16205 CH4 Mode Setting Disable 8
status 6 16#8000:16%06 CH5 Mode Setting Disable [
7 16#8000:16%07 CH6 Mode Setting Disable ]
Information 8 16#8000:16%08 CH7 Mode Setting Disable 8
9 16#8001:16%01 CHO Calibration Offset 0 32
10 16#8001:16%02 CH1 Calibration Offset 0 22
1 16%8001:16%03 CH2 Calibration Offset 0 22
12 16#8001:16204 CH3 Calibration Offset 0 32
13 16#8001:16%05 CH4 Calibration Offset 0 22
14 16#8001:16%06 CH5 Calibration Offset 0 22
15 16%8001:16%07 CH6 Calibration Offset 0 32
16 16#8001:16208 CH7 Calibration Offset 0 32
Icon Function Description
x Delete Delete
* Move up Move up
* Move down Move down
(3) All Parameters
) You can find all the CoE parameters here. Click on the toolbar to go into online mode first, and then you can

start to upload and download the parameters.

) After clicking the upload button, you can see the current values in Current Value column.

) You can edit the values of parameters in Value column. Once you click the download button, the setting values
will be written into the module and take effect right away.
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General ‘IA g 5 g é
CoE Parameters All Parameters ckay
Process Data Filter |7 Index:Subindex Name Value Current Value Default Value Ra
NA 16#8002:16204 Calibration Gain - CH3 Calibration Gain 1 1 0.9~11 ~
PRI LY NA 16%8002:16%05 Calibration Gain - CH4 Calibration Gain 1 1 0.9~ 11
Log NA 167#8002:16%06 Calibration Gain - CH5 Calibration Gain 1 1 0.9~11
NA 16#8002:16207 Calibration Gain - CH6 Calibration Gain 1 1 0.9~ 1.1
EtherCAT /0 Mapping NA 16:#8002: 16208 Calibration Gain - CH7 Calibration Gain 1 1 0.9~ 11
FtherCAT IEC Objects NA 16#8003:16201 Digital Filter Setting - CHO Digital Filter Setting Inactive Inactive
NA 16#8003:16%02 Digital Filter Setting - CH1 Digital Filter Setting Inactive Inactive
Status NA 1678003:16%03 Digital Filter Setting - CH2 Digital Filter Setting Inactive Inactive
NA 16#8003:16%04 Digital Filter Setting - CH3 Digital Filter Setting Inactive Inactive
information NA 16%8003:16%05 Digital Filter Setting - CH4 Digital Filter Setting | Inactive Inactive
NA 16#8003:16206 Digital Filter Setting - CH5 Digital Filter Setting Inactive Inactive
NA 16+8003:16%07 Digital Filter Setting - CH6 Digital Filter Setting Inactive Inactive
NA 16#8003:16208 Digital Filter Setting - CH7 Digital Filter Setting Inactive Inactive
NA 167#8004:16201 Moving Average Times - CHO Moving Average Ti... | 10 10 0~ 100
NA 16:#8004:16202 Moving Average Times - CH1 Moving Average Ti.. | 10 10 0~ 100
NA 16:#8004: 16203 Moving Average Times - CH2 Moving Average Ti.. | 10 10 0~ 100
NA 16:28004: 16204 Moving Average Times - CH3 Moving Average Ti_ | 10 10 0~100
>
Icon Function Description
41& Compare Compare
=y . . Upload the selected parameters from the module
= Upload Selection from Device .
to DIADesigner-AX.
™ i Upload all the parameters from the module to
— Upload All from Device .
DIADesigner-AX.
=g . . Download the selected parameters from
= Download Selection to Device )
DIADesigner-AX to the module.
[ . Download all the parameters from DIADesigner-
| Download All to Device
AX to the module.
= . . Synchronize the selected parameters to the
e Synchronize to Selection Startup Parameter(s)

startup parameters.

Fy . Synchronize all the parameters to the startup
& Synchronize to All Startup Parameter(s)

parameters.
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[ ] You can select and right-click the parameter to add the selected parameter to the Favorites.

Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected

5.4.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General Select the Outputs Select the Inputs
Name Type Index MName Type Index
SRS | 16#1A00 CHO Analog Input Valu
CHD Analog Input Value DINT 16#6000:16#01
Process Data
| v 16#1A01 CH1 Analog Input Valu
= CH1 &nalog Input Value DINT 16#6001:16201
v 16#1A02 CH2 Analog Input Valu
EtherCAT 1/0 Mapping CH2 Analog Input Value DINT 16#6002:16%01
vl 16#1A03 CH3 Analog Input Valu
EtherCAT IEC Objects CH3 Analog Input Value DINT 16#6003:16#01
v 16#1A04 CH4 Analog Input Valu
Status CH4 Analog Input Value DINT 16#6004:16201
v| 16#1A05 CH5 Analog Input Valu
Tz CHS Analog Input Value DINT  16#6005:16%01
v 16#1A06 CH6 Analog Input Valu
CH6 &nalog Input Value DINT 16#6006:16201
v 16#1A07 CH7 Analog Input Valu
CH7 Analog Input Value DINT 16#6007:16201

v| 16#1A10 Error and Status

2zl
1939494949

Zag
|

oo 000000 Ww

2
|
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(2) Click

General

CoE Parameters
Process Data

Log

EtherCAT /O Mapping
EtherCAT IEC Objects
Status

Information

Find

Filter Show all

+ op Add FB for IO Channel...

on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.

Go to Instance

Variable Mappi...
.

L FLLL LT L L L

Channel

CHO Analog Input Value
CH1 Analog Input Value
CH2 Analog Input Value
CH3 Analog Input Value
CH4 Analog Input Value
CHS Analog Input Value
CH6 Analog Input Value
CH7 Analog Input Value
System Error

CHO Status

CH15tatus

CH2 Status

CH3 5tatus

CH4 5tatus

CHS 5tatus

CH& Status

CH7 Status

Address
%ID57
%ID58
%ID59
“eIDa0
oeIDE1
%elDE2
%ID63
%lDE4
%el¥260.0
el¥260,1
“Rl¥260.2
BeIN260.3
%el¥260.4
%el¥260.5
%el¥260.6
%el¥260.7
RIX261.0

Type Unit
DINT
DINT
DINT
DINT
DINT
DINT
DINT
DINT
EIT
BIT
BIT
BIT
EIT
EIT
EIT
EIT
BIT

Description

CHO Analog Input Value
CH1 Analog Input Value
CH2 Analog Input Value
CH3 Analog Input Value
CH4 Analog Input Value
CH5 Analog Input Value
CH6 Analog Input Value
CH7 Analog Input Value
System Error

CHO Status

CH1 Status

CH2 Status

CH3 Status

CH4 Status

CHS Status

CH& Status

CHT Status

@ = Create new variable

5.4.4.4 Diagnosis History

Reset Mapping

‘% = Mapto existing variable

Always updatevariables

Use parent device setting

0]

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for

details on errors

General

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Update Histary Auto Update Only New Messages  Ack. Messages

Type
& Error

Flags Timestamp

N 414/2023 4:24:26 PM 304ms

Message

(16#FF02) EtherCAT Connection Lost,
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5.4.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General

CoE Parameters

Expert Process Data

Process Data

Online

DiagHistory

EtherCAT Parameters

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Information

EtherCAT : Running

Last Diagnostic Message Acknowledge

Diag 5tring

5.4.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,

Order Number and Description for the module.

General

CoE Parameters
Process Data
Diagnosis History

Log

EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Infarmation

(2) Click

General

Name: AX-504DAD1-0A (4 AD, +/-10V, 16Bits, 100us)

Vendor: Delta Electronics, Inc.

Categories: Slave

Type: 63

ID: 1DD_1051312000320000

Version: Revision=16200320000

Order number: AX-504DA01-0A

Description: EtherCAT Slave imported from Slave XML: AX-504DA01-0A_Y0320000_20230413.xml Device: AX-504DA01-0A (4 AQ, +/-10V, 16Bits, 100us). AX-
504DA01-0A (4 AOQ, +/-10V, 16Bits, 100us)

on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version.

Filter T

Index:Subindex Name Value Current Value Default Value
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5.4.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.

For software operation, refer to section 5.4.4 for more information. The function blocks in the software are available for you

to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 | User Command Commands for users to use
16#8000 | Mode Setti Mod i he ch lis OFF DFB_AD_RD_ModeSetting
ode Setting ode setting or the channel is * | DFB_AD WR_ModeSetting
16#8001 | Calibration Off Calibrati ff DFB_AD_RD_CalOffset
alibration Offset alibration - offset DFB_AD WR_CalOffset
648002 | Calibration Gai Calibrati ) DFB_AD_RD_CalGain
16# alibration Gain alibration - gain DFB_AD WR_CalGain
16#8003 | Digital Filter Setti Digital filt tti DFB_AD_RD_FilterSetting
gital Fiiter Setting gitatfitter setiing DFB_AD_ WR_FilterSetting
1648004 | Moving A Ti Movi i DFB_AD_RD_AverageTimes
oving Average Times oving average times DFB_AD WR_AverageTimes
. Enable / disable the alarm of
16#8005 ETS?_IG User Limit Alarm exceeding the user defined limit
(DINT)
16#8006 | User Upper Limit DINT User defined upper limit (DINT)
16#8007 | User Lower Limit DINT User defined lower limit (DINT)
16#8008 Excged Hardware Limit Hardware limit setting
Setting
16#8010 | Format Data format setting
Enable User Limit Alarm Enable_/ disable the algrm Of. .
16#8015 REAL exceeding the user defined limit
(floating-point)
16#8016 | User Upper Limit REAL Us_er defined upper limit (floating-
point)
16#8017 | User Lower Limit REAL ;J;irt)def'”ed lower limit (floating-
- Scale upper limit setting (floating- DFB_AD_RD_ScaleUpperLimit
16#8030 | Scale Upper Limit REAL point) DFB_AD_WR_ScaleUpperLimit
- Scale lower limit setting (floating- DFB_AD_RD_ScaleLowerLimit
16#8031 | Scale Lower Limit REAL | i) DFB_AD_WR_ScaleLowerLimit
16#8100 | ADC Raw Data Raw data
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5.4.5.1 Module Status

Index |Subindex Name

Description

Data Type

Attr. Default

16#5000 16#01 Module Status

Status of the module

UINT

RO

) Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act
according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series
PLC) as the controller, the module status will be 0, which indicates it is controlled by EtherCAT State Machine.

® Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modulle is controlled by the controller and the status of the
controller is Run.
5 Controlled by Controller (Stop) The modulle is controlled by the controller and the status of the
controller is Stop.

5.4.5.2 User Command

Index |Subindex Name

Description

Data Type

Attr. Default

16#5001 16#01 User Command Commands for users to use

UINT

RW

0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the

module will respond with a corresponding value to show if the execution is success or not.

) User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*L|f there are no startup parameters, the save command can be used to save the parameter setting values to the

memory of the module.

5-104



Chapter 5 Analog

Input/Output Modules

5.4.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#02 CH1 Mode Setting USINT RW 0
16#03 CH2 Mode Setting USINT RW 0
16#04 CH3 Mode Setting USINT | RW 0
16#8000 Current mode setting
16#05 CH4 Mode Setting USINT | RW 0
16#06 CH5 Mode Setting USINT RW 0
16#07 CH6 Mode Setting USINT RW 0
16#08 CH7 Mode Setting USINT | RW 0
® Explanation
Select the mode to set the channel to ON. The conversion time is 200 us / 8 channels.
) Supported modes
Mode Mode range DINT range
0 Disable
1 -20 mA-20 mA +30000
2 0 mA-20 mA 0-30000
3 4 mA-20 mA +30000
5.4.5.4 Calibration
Index | Subindex Name Description Data Type|Attr. |Default
16#01 |[CHO Calibration Offset REAL RwW 0
16#02 |CH1 Calibration Offset REAL RwW 0
16#03 |CH2 Calibration Offset REAL |RW 0
16#04 |CHS3 Calibration Offset REAL |RW 0
1648001 Offset
16#05 |CH4 Calibration Offset Setting range: no limit REAL |RW| 0
16#06 |CH5 Calibration Offset REAL RwW 0
16#07 |CHG6 Calibration Offset REAL |RW 0
16#08 |CH7 Calibration Offset REAL |RW 0
16#01 [CHO Calibration Gain REAL RW| 1.0
16#02 |CH1 Calibration Gain REAL RW| 1.0
16#03 [CH2 Calibration Gain REAL |RW/| 1.0
16#04 |CH3 Calibration Gain Gain REAL |RW/| 1.0
16#8002 Setii 0.9
16#05 |CH4 Calibration Gain etting range: 0.9-1.1 REAL |RW/| 1.0
16#06 |CH5 Calibration Gain REAL RW| 1.0
16#07 |CHG6 Calibration Gain REAL |RW/| 1.0
16#08 |CH7 Calibration Gain REAL |RW/| 1.0

5-105

0]



AX-5 Series Module Manual

o

) Explanation

When there is an obvious difference between input values and actual values, you can change Offset and Gain to correct
the input curve. The formula is

Qutput = (Input X Gain) + Of fset

Example

The mode of channels is -20.0 mA to +20.0 mA. Gain is 1 and Offset is 0 by default, and the corresponding value is -20.0
mA to +20.0 mA. If you change the gain to 0.9 and the offset to 3, the value after calibration is -15 mA V to +21.0 mA.

5.4.5.5 Digital Filter

Index | Subindex Name Description Data Type |Attr. |Default

16#01 |CHO Digital Filter Setting USINT |RW 0
16#02 |CH1 Digital Filter Setting USINT | RW 0
16#03 |CH2 Digital Filter Setting USINT | RW 0
16#04 |CHS3 Digital Filter Setting USINT |RW 0

16#8003 Digital filter setting
16#05 |CH4 Digital Filter Setting USINT |RW 0
16#06 |CH5 Digital Filter Setting USINT | RW 0
16#07 |CH6 Digital Filter Setting USINT | RW 0
16#08 |CH7 Digital Filter Setting USINT |RW 0
16#01 |CHO Moving Average Times USINT |RW 0
16#02 |CH1 Moving Average Times USINT |RW 0
16#03 |CH2 Moving Average Times USINT |RW 0

1648004 16#04 |CH3 Moving Average Times Mov_ing average times. USINT |RW 0
16#05 |CH4 Moving Average Times Setting range: 1-100 times| ysINT |RW | 0
16#06 |CH5 Moving Average Times USINT |RW 0
16#07 |CH6 Moving Average Times USINT |RW 0
16#08 |CH7 Moving Average Times USINT |RW 0

) Explanation

The parameters here are for setting digital filter function. The module provides 3 types of filters, Moving Average Filter,
Infinite Impulse Response (IIR) Filter and Finite Impulse Response (FIR) Filter for users to choose from. The filters can
work only when the EtherCAT operation mode is the Free Run mode. The conversion time for FIR filter and IIR filter is
350 ps / 8 channels.

Moving Average Filter

A moving average filter uses the latest pieces of sampled data to create a series of averages to smooth the data. Though
compared to other types of digital filters, a moving average filter is fast in computation and algorithm, the filtering result is
not as effective as an IIR filter or a FIR filter.

IIR (Infinite Impulse Response) Filter
An infinite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises,
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an IR filter works more efficiently than a moving average filter does. This IIR filter is a low-pass filter. The advantage of an
IIR filter is that within the same length of operation time, the filtering result of an IIR filter is better than what a FIR filter can
offer. Since an IIR filter can only have a non-linear phase response, it has an inconsistent output delay at every frequency,
the input signals may be distorted and the stability issue may be raised. An IIR filter may be not suitable for applications
such as oscilloscope waveform and electrocardiography that require demanding waveforms.

Frequency response of IIR filter

Frequency response of IR filter (enlarged figure)

FIR (Finite impulse response) Filter

A finite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises, a FIR
filter works more efficiently than a moving average filter does. This FIR filter is a low-pass filter; it works tremendously well
for attenuation of 50/60 Hz signals (> 40 dB). The advantage of a FIR filter is that it has a linear phase response which
means a FIR filter has a consistent output delay at all frequencies while an IIR filter has an unequal delay at different
frequencies. A FIR filter is ideal for a wide range of applications. However within the same length of operation time, the
filtering result of a FIR filter is not as good as what an IIR filter can deliver.
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50 Hz low-pass FIR filter 60 Hz low-pass FIR filter

) Digital filter modes

Mode Name of digital filter Cut-off frequency (-3 dB)
0 Inactive
1 Moving Average Works with Moving Average Time
2 IIR1 1000 Hz
3 IIR2 500 Hz
4 IIR3 250 Hz
5 IIR4 125 Hz
6 IIRS 63 Hz
7 IIR6 32 Hz
8 IIR7 15 Hz
9 IIR8 7 Hz
10 FIR 50Hz 22 Hz (attenuation: multiples of 50 Hz: > 40dB)
11 FIR 60Hz 26 Hz (attenuation: multiples of 60 Hz: > 40dB)
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5.4.5.6 User Limit Alarm

Index | Subindex Name Description Data Type |Attr. |Default
16#01 |CHO Enable User Limit Alarm DINT BOOL |RW 0
16#02 |CH1 Enable User Limit Alarm DINT BOOL |RW 0
16#03 |CH2 Enable User Limit Alarm DINT Enable / disable the alarm BOOL |RW 0
— of exceeding the user-
16#04 |CH3 Enable User Limit Alarm DINT defined limit (DINT) BOOL |RW 0
16#8005 e
16#05 |CH4 Enable User Limit Alarm DINT 0: Disable (default) BOOL |RW| 0
1: Enable
16#06 |CH5 Enable User Limit Alarm DINT BOOL |RW 0
16#07 |CH6 Enable User Limit Alarm DINT BOOL |RW 0
16#08 |CH7 Enable User Limit Alarm DINT BOOL |RW 0
16#01 |CHO User Upper Limit DINT DINT RW | 30000
16#02 |CH1 User Upper Limit DINT DINT RW | 30000
16#03 |CH2 User Upper Limit DINT DINT RW | 30000
16#04 |CH3 User Upper Limit DINT User-defined upper limit DINT | RW | 30000
16#8006 (DINT);
16#05 |CH4 User Upper Limit DINT Setting range: no limit DINT RW | 30000
16#06 |CH5 User Upper Limit DINT DINT RW | 30000
16#07 |CH6 User Upper Limit DINT DINT RW | 30000
16#08 |CH7 User Upper Limit DINT DINT RW | 30000
16#01 |CHO User Lower Limit DINT DINT RW |-30000
16#02 |CH1 User Lower Limit DINT DINT RW | -30000
16#03 |CH2 User Lower Limit DINT DINT RW |-30000
16#04 |CHS3 User Lower Limit DINT User-defined upper limit DINT | RW |-30000
16#8007 (DINT);
16#05 |CH4 User Lower Limit DINT Setting range: no limit DINT RW |-30000
16#06 |CH5 User Lower Limit DINT DINT RW |-30000
16#07 |CHG6 User Lower Limit DINT DINT RW |-30000
16#08 |CH7 User Lower Limit DINT DINT RW |-30000
16#01 |CHO Enable User Limit Alarm REAL BOOL |RW 0
16#02 |CH1 Enable User Limit Alarm REAL BOOL |RW 0
16#03 |CH2 Enable User Limit Alarm REAL Enable / disable the alarm BOOL |RW 0
— of exceeding the user-
16#04 |CH3 Enable User Limit Alarm REAL defined limit (floating- BOOL |RW 0
16#8015 point):
16#05 |CH4 Enable User Limit Alarm REAL e BOOL |RW 0
0: Disable(default)
16#06 |CH5 Enable User Limit Alarm REAL 1: Enable BOOL |RW 0
16#07 |CH6 Enable User Limit Alarm REAL BOOL |RW 0
16#08 |CH7 Enable User Limit Alarm REAL BOOL |RW 0
16#01 |CHO User Upper Limit REAL . L REAL RW | 10.0
User-defined upper limit
16#8016| 16#02 |CH1 User Upper Limit REAL (floating-point); REAL |RW/| 10.0
. Setting range: no limit
16#03 |CH2 User Upper Limit REAL REAL |RW/| 10.0
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Index | Subindex Name Description Data Type|Attr. [Default
16#04 |CH3 User Upper Limit REAL REAL |RW | 10.0
16#05 |CHO User Upper Limit REAL REAL |RW | 10.0
16#06 |CH1 User Upper Limit REAL REAL |RW /| 10.0
16#07 |CH2 User Upper Limit REAL REAL |RW/| 10.0
16#08 |CH3 User Upper Limit REAL REAL |RW | 10.0
16#01 |CHO User Lower Limit For REAL REAL |RW | -10.0
16#02 |CH1 User Lower Limit For REAL REAL |RW | -10.0
16#03 |CH2 User Lower Limit For REAL REAL |RW | -10.0
16#04 |CH3 User Lower Limit For REAL User-defined lower limit REAL |RW | -10.0
16#8017 (floating-point);
16#05 |CH4 User Lower Limit For REAL Setting range: no limit REAL |RW | -10.0
16#06 |CH5 User Lower Limit For REAL REAL |RW | -10.0
16#07 |CH6 User Lower Limit For REAL REAL |RW | -10.0
16#08 |CH7 User Lower Limit For REAL REAL |RW | -10.0

® Explanation

Users can define the upper and lower limits and enable the alarm of exceeding the limits. Set the format to DINT or REAL
(floating-point).

® Example

When the format is set to DINT, you can set:
16#8003 Enable User Limit Alarm DINT: Enable
16#8004 User Upper Limit DINT: 28000

16#8005 User Lower Limit DINT: -28000
When the input signal exceeds the user-defined upper or lower limit, an error occurs. See section 5.4.8 for more
information on troubleshooting.

Hardware Range

User Upper Limit

Input Signal

User Lower Limit

Hardware Range

Over Hardware Range 3

Under Hardware Range

Upper Limit Alarm

1
Lower Limit Alarm
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5.4.5.7 Exceed Hardware Limit

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Exceed Hardware Limit Setting USINT | RW 5
16#02 |CH1 Exceed Hardware Limit Setting USINT | RW 5
16#03 |CH2 Exceed Hardware Limit Setting USINT | RW 5
16#04 |CH3 Exceed Hardware Limit Setting ~ |Hardware limit setting; USINT |RW 5
16#8008 Setting range:
16#05 |CH4 Exceed Hardware Limit Setting 0-10 (0%—-10%) USINT |RW 5
16#06 |CH5 Exceed Hardware Limit Setting USINT | RW 5
16#07 |CH6 Exceed Hardware Limit Setting USINT | RW 5
16#08 |CH7 Exceed Hardware Limit Setting USINT | RW 5

o Explanation
Users can define the hardware limit range.

Hardware Limit Range -22 mA -20 mA +20 MA +22 mA

| |
Exceed Hardware Limit Setting 10% 0% 0% 10%

0]

o Example
When the mode is -20 mA—-20 mA, the setting value is 5%. Its hardware limit range is -21 mA — 21mA. When the input
signal exceeds the hardware upper or lower limit, an error occurs. See section 5.4.8 for more information on troubleshooting.

5.4.5.8 Format

Index | Subindex Name Description Data Type| Attr. | Default
16401 Format O: DINT Format USINT | RW 0
16#02 Decimal Places |Setting value: 0-5 USINT | RW 2

o Explanation

You can set the format and the decimal places according to your demand.

When the data format is set to DINT Format, set up the DINT parameters which are with “DINT” following a parameter
name.

When the data format is set to REAL Format, set up the REAL parameters which are with “REAL” following a parameter
name.
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5.4.5.9 Scale

Index [Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Scale Upper Limit REAL REAL |RW 10
16#02 |CH1 Scale Upper Limit REAL REAL |RW 10
16#03 |CH2 Scale Upper Limit REAL REAL |RW 10
1648030 16#04 |CH3 Scale Upper Limit REAL Scale upper limit setting; REAL |RW 10
16#05 |CH4 Scale Upper Limit REAL  |Setting range: no limit REAL |RW 10
16#06 |CH5 Scale Upper Limit REAL REAL |RW 10
16#07 |CHG6 Scale Upper Limit REAL REAL |RW 10
16#08 |CH7 Scale Upper Limit REAL REAL |RW 10
16#01 |CHO Scale Lower Limit REAL REAL |RW -10
16#02 |CHL1 Scale Lower Limit REAL REAL |RW -10
16#03 |CH2 Scale Lower Limit REAL REAL |RW -10
16#04 |CH3 Scale Lower Limit REAL  |scale lower limit setting; REAL |RW| -10
1648031 16#05 |CH4 Scale Lower Limit REAL  [Setting range: no limit REAL |RW -10
16#06 |CH5 Scale Lower Limit REAL REAL |RW -10
16#07 |CH6 Scale Lower Limit REAL REAL |RW -10
16#08 |CH7 Scale Lower Limit REAL REAL |RW -10

) Explanation

You can set the scale range based on the analog specification for channels when the data format is REAL (floating-point).
) Example

If the channel mode is £20 mA, the analog range is -20 mA to +20 mA, the scale upper limit is 20.0 and the scale lower
limit is -20.0. The digital values -20.0 to +20.0 correspond to the analog values -20 mA to +20 mA, as the example below
shows.

Analog value

ompbb — — — — — — 1
/ 7
-
7~
d I
7~
7~
Rated _ |
output range P
— _ l
- I
7~
7~
- I
_ | Digital
\ >value
-20 mA
N i
Scale lower limit -20.0 I Scale upper limit 20.0
Scale range
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5.4.5.10 ADC Raw Data

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO ADC Raw data DINT |RO 0
16#02 |CH1 ADC Raw data DINT |RO 0
16#03 |CH2 ADC Raw data DINT |RO 0
16#04 |CH3 ADC Raw data DINT |RO 0
16#8100 Raw data
16#05 |CH4 ADC Raw data DINT |RO 0
16#06 |CH5 ADC Raw data DINT |RO 0
16#07 |CH6 ADC Raw data DINT | RO 0
16#08 |CH7 ADC Raw data DINT |RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.4.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

5.4.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.4.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

[ SYNCO

Using the SYNC signal SYNCO to refresh the values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input l : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |

| |

K

|

1

Get Input I Input Latch » Time

® SYNCO + SYNC1

Using SYNCO to refresh values of output channels and using SYNCL1 to refresh values of input channels among modules
at the same time. The shift time of SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input | : Set Output | Get Input |

| - |
Set Outputl Output Valid :Sh'& :

L EtherCAT Cycle Time J
Get Input | Input Latch | |

. » Time
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5.4.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default
16#6000| 16#01 |CHO Analog Input Value DINT RO 0
16#6001| 16#01 |CH1 Analog Input Value DINT RO 0
16#6002| 16#01 |CH2 Analog Input Value DINT RO 0
16#6003| 16#01 |CH3 Analog Input Value Analog input value; DINT RO 0
16#6004| 16#01 |CH4 Analog Input Value  [Setting range: -33000-33000 DINT |RO 0
16#6005| 16#01 |CH5 Analog Input Value DINT RO 0
16#6006| 16#01 |CH6 Analog Input Value DINT RO 0
16#6007 | 16#01 |CH7 Analog Input Value DINT RO 0

16#01 |System Error System error BOOL |RO 0
16#02 |CHO Status CHO: error or warning BOOL | RO 0
16#03 |CH1 Status CHZ1.: error or warning BOOL | RO 0
16#04 |CH2 Status CHZ2: error or warning BOOL | RO 0
16#6100| 16#05 |CH3 Status CHa3: error or warning BOOL | RO 0
16#06 |CH4 Status CH4: error or warning BOOL | RO 0
16#07 |CHS5 Status CHS5: error or warning BOOL | RO 0
16#08 |CH6 Status CH6: error or warning BOOL | RO 0
16#09 |CH7 Status CH7: error or warning BOOL | RO 0
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5.4.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

® Analog Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

® Error and Status: It is selected by default. The grayed out part cannot be modified.

General Select the Outputs Select the Inputs
MName Type Index Name Type Index
CoE Parameters ¥ 16#1A00 CHO Analog Input Valu
CHO Analog Input Value DINT 16#6000:01
Process Data
[ 16#1A01 CH1 Analog Input Valu
EtherCAT Parameters CH1 Analog Input Value DINT 16%6001:01
[w| 16#1A02 CH2 Analog Input Valu
EtherCAT I/0 Mapping CH2 Analog Input Value DINT 16%6002:01
|w| 16#1A03 CH3 Analog Input Valu
EtherCAT IEC Objects CH3 Analog Input Value DINT 16%6003:01
v 16#1A04 CH4 Analog Input Valu
Status CH4 Analog Input Value DINT 16#6004:01
[ 16#1A05 CH5 Analog Input Valu
Information CHS Analog Input Value DINT 16£6005:01
[w 16#1A06 CH6 Analog Input Valu
CHE &nalog Input Value DINT 16#6006:01
[ 16#1A07 CH7 Analog Input Valu
CH7 &nalog Input Value DINT 16#6007:01
[ 16#1A10 Error and Status
System Error BIT 16#6100:01
CHO Status BIT 16#6100:02
CH1 Status BIT 16#6100:03
CH2 Status BIT 167#6100:04
CH3 Status BIT 16#6100:05
CH4 Status BIT 16#6100:06
CH?S Status BIT 16%6100:07
CHE6 Status BIT 16%6100:08
CH7 Status BIT 16#6100:09
W
5.4.7.2 EtherCAT 1/0 Mapping
The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_S08AD20_0A [ =]
General Find Filter Show all + ok Add FB for IO Channel... = Go to Instance |
CoF Parsmeters Variable Mapping Channel Address Type  Unit  Description

=i 16%1A00 CHO Analog Input Valus
Process Data + 4 CHO Analog Input Value %ID30 DINT CHO Analog Input Value
=l 16#1A01 CH1 Analog Input Value
Log - 4 CH1 Analog Input Value %ID31 DINT CH1 Analog Input Value
=1l 16#1A02 CH2 Analog Input Value
EtherCAT IfO Mapping oMy CH2 Analog Input Value %1032 DINT CH2 Analog Input Value
=l 16#1A03 CH3 Analog Input Value
B2 Chg cloh 2 . CH3 Analog Input Value %1033 DINT CH3 Analog Input Value
R =4 16%1A04 CH4 Analog Input Valus
+ CH4 Analog Input Value %ID34 DINT CH4 Analog Input Valus
Information = 16#1A05 CH5 Analog Input Value
+ 4 CHS Analog Input Value %ID35 DINT CH5 Analog Input Value
= 16#1A06 CH6 Analog Input Value
- 4 CH6 Analog Input Value %ID36 DINT CH6 Analog Input Value
=l 16#1A07 CH7 Analog Input Value
. 4 CH7 Analog Input Value %ID37 DINT CH7 Analog Input Value
=- [ 16#1A10 Error and Status
g System Error %IX152.0 BIT System Error
3 CHO Status %IN152.1  BIT CHO Status
b CH1 Status %1522 BIT CH1 Status
b CH2 Status %1523  BIT CH2 Status
» CH3 Status %IX152.4  BIT CH3 Status
» CH4 Status %IX152.5  BIT CH4 Status
» CHS Status %IX152.6  BIT CHS Status
» CH6 Status %IX152.7  BIT CHS Status
B4 CH7 Status %IN153.0  BIT CH7 Status
| Reset Mapping Always updatevariables |Use parent device setting
“g = Create new variable " =Mapto existing variable
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5.4.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl1 (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.

5.4.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current information of system error (16#A000) is displayed. In the CoE Parameters tab, you can view the error status

through Index/Sublindex of the All Parameter list.

LED indicator
Index Sublindex Name Solution
ErrorLED | Channel
LED
(164#FF01)
16#01 Unit Power Eror ON OFF Check the power supply.
(16#FF02) L
16#02 | EtherCAT Connection ON oFf | Checkthe module connection if the
connection is securely connected.
Lost
(16#FF03) If the problem persists, contact the
16#A000 16403 ESC or EEPROM Error ON OFF local authorized distributors.
16404 (16#FF04) ON OFF If the proble.m per_5|st_s, contact the
Flash Error local authorized distributors.
(16#FF05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
(16#FF06) If the problem persists, contact the
16406 Analog Power Error ON OFF local authorized distributors.
(16#FF11) Check if the input signal of the
16#01 CH(n-1) Upper Limit Blinking(1s) ON channel is within the allowed setting
Alarm range of the user upper limit.
(16#FF12) Check if the input signal of the
16#02 CH(n-1) Lower Limit Blinking(1s) ON channel is within the allowed setting
. Alarm range of the user lower limit.
16#A00N™ - - -
(16#FF13) Blinkin Check if the input signal of the
16#03 CH(n-1) Over Hardware © Zs)g OFF channel is within the allowed
range ' hardware range.
(16#FF14) Blinkin Check if the input signal of the
16#04 CH(n-1) Under Hardware © Zs)g OFF channel is within the allowed
range ' hardware range.
*1.n=1-8
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5.5 AX-504DA01-0A

AX-504DA01-0A, an analog output module, receives 4 sets of 16-bit digital data from the PLC and converts the received
digital signals into analog voltage signals which are output through 4 output points. This section introduces its specifications,
wirings and operations.

5.5.1 Specifications

Item Specification

Output points 4

External connector type Spring-clamp terminal block (16 terminals)

I/O refresh modes 1. Free Run mode

2. DC mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 739
Output range -10-+10V
Output conversion range -5-105 % (F.S.)
Load impedance 1kQ-2MQ
Resolution -10 — +10 V : -30000-30000
-5 - +5V : -15000-15000
AcCUrac 25°C: +0.2 % (F.S.)
y -20 — 60 °C: +0.6 % (F.S.)
Electrical specification Conversion time 100 us / 4 points
Between unit power and external power:
no isolation
Isolation method Between digital power and analog power: 500 VAC

Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation

Maximum power consumption
(unit power)
Minimum power consumption
(I/O Power)

Connection Lost Protection --

Short Circuit Protection (SCP) -

Others Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Filter function --

Less than 500 mA (2.5 W)

No power consumed
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5.5.2 Dimensions and Parts

Dimensions

12

14.2

Unit: mm
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No. Name
1 | AX connector (L)
2 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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5.5.3 Arrangement of Terminals, LED Indicators and Wiring

5.5.3.1 Arrangement of Terminals

i ) 04DAT01
System LED ——pyevs[gol

ERROR LED — I ORI
u]

a]

s
|2 L R
*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding
channels.
Pin No. Symbol Description Pin No. | Symbol Description
LO VO+ Channel 0: output voltage RO Vi1+ Channel 1: output voltage
L1 AG R1 AG
L2 V2+ Channel 2: output voltage R2 V3+ Channel 3: output voltage
L3 AG R3 AG
L4 - - R4 - --
L5 - - R5 - --
L6 - - R6 - --
L7 - - R7 - --
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5.5.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A | Blinking (1) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.
5.5.3.3 Wiring and Loop Configuration
® \Wiring
AX-510PS12-0A AX-514PC40-0A AX-504DA01-0A
2-wire

Iov | 10G SLD | SLD VO+ | Vi+ e

Iov | 10G SLD | SLDe| __| ___|__AG_|_AG_e— —

lov | 106 SLD | SLD v2+ | V3+ e

lov | 106 SLD | SLD AG AG o]

s IOV | 10G e SLD | SLD \‘
lov | 10G SLD | SLDe 4-wire
24v ov FE FE 1777 EE e
¢ 24V [\ FE FE ¢

e 1
|

24VDC
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[ Loop Configuration

Output voltage

-10V~+10V Shielded cable *1

CHO_~CH3 | —1VO+ ~ V3+

AC motor drive, recorder,

E.-_S-_L_IS_-_:*3 proportioning valve
Power isolation
AG
Unit 7 v+ - v+ [T unit

™77 Power |_[ v- V- | Power |

AX | H AX
Connector | 1 Connector

1
O 1 o Tov v o 1 ®

“=~" Power |_[10G [1oG | i Power

*1. Use shielded cables to isolate the analog input signal cable from other power cables.

*2. If variability in the input voltage results in interference within the wiring, connect the module to a capacitor with a capacitance
between 0.1-0.47 pF and a working voltage of 25 V.

*3. Please wire this shielded cable to the SLD pin of the 1/O power connector module AX-514PC40-0A.
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5.5.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.5.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices - X
=5 Unbited1o -
= [ Device (Ax-308EA0MA1T)
o Hardware Configuration
= &, Network Configuration
A, EtherCAT Filter
=B PLC Logic
=} Application
i) Library Manager
Motion_PRG (FRG)
PLC_PRG (PRG)
= {#8 Task Configuration
=8 EtherCAT_Task
) Motion_PRG
=-g& MairTask
& ric_pPre
=~ Builtn_10 (Builtin_I0)
(A oo (DI0)
[T Deits_LocalBus_Master (Delta LocalBus Master)
[ EthercAT_Master_SoftMotion (| e
"3 SoftMotion General Axis Pool
Copy
Paste
¥ Delete
Refactoring 3
Properties
Add Object
Add Faol
Insert Device..
Scan For Devices...
Dizable Device
Update Device.
[J Edit Object
Edit Object with
Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV.
< Eb  Parameter Backup and Restors.
P
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices 3%
=) Untitiedi9 ~

=[] Device (AX-308EAIMALT)
8 Hardware Configuration
= A. Network Configuration
A, EtherCaT Fitter
= Eﬂ PLC Logic
=} Application
m Library Manager
Mation_PRG (PRG)
PLC_PRG (PRG)
={# Task Configuration
=¥ EtherCAT Task
5] Motion_PRG
=g MairiTask
& PLC_PRG
= [@ Buitin 10 (Builtin_10)
DIO (DI0)
[ Delta_LocalBus_Master (Delta LocalBus Master)
= [fJ EtherCAT Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_S0OCECO0_DA (AX-S0NCFCON-0A (FiherCAT Counler))
' SoftiMotion General AxisF| &b Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties...
Add Object
) AddFolder...
Insert Device...
Disable Device
Update Device...
7" Edit Object
Edit Object with...

Edit IO mapping
Import mappings fram CSV...

Export mappings ta CSV.
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) Method 2: Scan to add the modules in.

Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > 1 X
=3 Unitled19 -
=1 Device (AX-308EAOMALT)
o Hardware Configuration
= .5, Network Configuration
A, EtherCAT Fiter
= [l PLC Logic
=1} Application
Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
= EtherCAT Task
&) Motion_PRG
= @ MairTask
& PLC_PRG
= Builtin_I0 (Builtin_10)
[ oo @IO)
ﬂi Delta_lLocalBus_Master {Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion -
"3 SoftMotion General Axis Pocl & Cut
Copy
Paste
¥ Delete
Refactaring »
Properties.
Add Object
&) AddFolder
Add Device...
Insert Device...
- Disable Device
Update Device.
[ EditObject
Edit Object with
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..
< E%  Parameter Backup and Restore...
S ™ newin

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O X
Seanned Devices

Device name Device type Alias Address

= A _SO0CECO0_04 AX-500CECO0-04 (EtherCA T Coupler) 1}
AE_SOZPS11 04 AH-502PS11-0& (Power Supply - Module Power 24V to 57) ]
AE_S04DADL_04& AX-504DA01-04 (4 Channel Analog Output +/4~ 107 16Bit: 1000s) 1}

[ ®how differences to project
Sran Devices Copy All Devices to Project Clowe
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5.5.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.

General séy %
CoE Parameters Favorites
Expert Process Data . Filter T Index:Subindex Name Value Current Value Default Value.
NA 16%8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
Process Data NA 16#8000:16%02 Mode Setting - CH1 Mode Setting Disable Disable
EtherCAT Parameters NA 16#8000:16%03 Mode Setting - CH2 Mode Setting Disable Disable
NA 16%8000:16304 Mode Setting - CH3 Mode Setting Disable Disable

EtherCAT IfO Mapping

EtherCAT IEC Objects

Status

Information

0]

Icon Function Description
GIQ Compare Compare
P ¥ . . Upload the selected parameters from the
=5 Upload Selection from Device module to DIADesigner-AX.
& . Upload all the parameters from the module to
3 Upload All from Device DIADesigner-AX.
= . . Download the selected parameters from
— Download Selection to Device DIADesigner-AX to the module.
3 . Download all the parameters from
= Download All to Device DIADesigner-AX to the module.
f;y Synchronize to Selection Startup Parameter(s) Synchronize the selected parameters to the
startup parameters.
Fy Synchronize to All Startup Parameter(s) Synchronize all the parameters to the startup
G parameters.
»® Delete Delete
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(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General x * +
CoE Parameters Startup Parameters
Expert Process Data Line Index:Subindex Name Value Range Bit Length
1 16#8000:16%01 CHO Mode Setting Disable 8 ~
Pi Dat:
rocess bata 2 16#8000:16202 CH1 Mode Setting Disable 8
EtherCAT Parameters 3 16#8000:16%03 CH2 Mode Setting Disable 8
4 16#8000:16204 CH3 Mode Setting Disable 8
EtherCAT 10 Mapping 5 16%8001:16#01 CHO Calibration Offset 0 32
R ———— 6 16#8001:16202 CH1 Calibration Offset 0 32
7 16#8001:16203 CH2 Calibration Offset 0 32
Status 8 16#8001:16%04 CH3 Calibration Offset 0 32
9 16£8002:16201 CHO Calibration Gain 1 0.9~11 32
Information " N -
10 16#8002:16202 CH1 Calibration Gain 1 0.9~11 32
11 16#8002:16%03 CH2 Calibration Gain 1 0.9~11 32
12 16#8002:16%04 CH3 Calibration Gain 1 0.9~11 32
Icon Function Description
K Delete Delete
'f Move up Move up
+ Move down Move down
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(3) All Parameters

) You can find all the CoE parameters here. Click on the toolbar to go into online mode first, and then you can
start to upload and download the parameters.

) After clicking the upload button, you can see the current values in Current Value column.

) You can edit the values of parameters in Value column. Once you click the download button, the setting values
will be written into the module and take effect right away.

G | = =
7| (21 [&] =] [=
CoE Parameters All Parameters &
Process Data Filter T Index:Subindex Name Value Current Value Default Value Range
Diagnosis History
Log
SEE TR R NA 16#5001:16#01 User Command - User Command
EtherCAT IEC Objects NA 16+8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
NA 16#8000: 16202 Mode Setting - CH1 Mode Setting Disable Disable
Status NA 16+8000:16%03 Mode Setting - CHZ Mode Setting Disable Disable
. NA 16#8000: 16204 Mode Setting - CH3 Mode Setting Disable Disable
nformation NA 1678001:16701 Calibration Offset - CHD Calibration Offset 0 0
NA 16#8001:16#02 Calibration Offset - CH1 Calibration Offset 0 0
NA 16#8001:16303 Calibration Offset - CH2 Calibration Offset 0 ]
NA 16#8001:16704 Calibration Offset - CH3 Calibration Offset 0 0
Icon Function Description
41‘ Compare Compare
Py . . Upload the selected parameters from the module
—= Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
= Upload All from Device

DIADesigner-AX.

Download the selected parameters from
DIADesigner-AX to the module.

Download all the parameters from DIADesigner-
AX to the module.

f:'.‘, Download Selection to Device
\ 4
o |

Download All to Device

= . . Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)
startup parameters.

Py . Synchronize all the parameters to the startup
= Synchronize to All Startup Parameter(s)

parameters.
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[ ] You can select and right-click the parameter to add the selected parameter to the Favorites.

41& = K L
| (= —=
All Parameters=Error and Status>System Error Clear
Filter 7T Index:Subindex Name Value Current Value Default Value Range
Add to Favorites {
Add to Startup Parameters
Import..
Export...
Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected
5.5.4.3 Process Data
(1) Inthe Process Data tab, select the desired outputs and inputs.
General Select the Outputs Select the Inputs
Name Type Index MName Type Index
HIEEETEES v 16#1600 CHO Analog Output Value il 16#1A10 Error
CHO Analog Output Value DINT 16#7000:16%01 System Error BIT 16#6100:16%01
Process Data
| v| 16#1601 CH1 Analog Output Value
g CH1 Analog Output Value DINT 16#7001:1601
v 16#1602 CH2 Analog Output Value
EtherCAT /O Mapping CH2 Analog Output Value DINT 1677002: 16701
v 16#1603 CH3 Analog Output Value
EtherCAT IEC Objects CH3 Analog Output Value DINT 16%7003:16%01

Status

Information

(2) Click

value, status and error codes for each channel.

on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current

General Find Filter Show all ~ =k Add FE for IO Channel... Go to Instance
T — Variable Mapping Channel Address Type  Unit  Description
+- g CHO Analog Output Valus %QD54 DINT CHO Analog Output Value
Process Data [+ K@ CH1 Analog Output Value 20D55 DINT CH1 Analog Output Value
E ] CH2 Analog Qutput Value QD56 DINT CH2 Analog Output Value
Log +- T CH3 Analog Output Value 2%QD57 DINT CH3 Analog Output Value
k] System Error %IN223.0 BIT System Error

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

Reset Mapping

% = Create new variable

% =Mapto existing variable

Always updatevariables

Use parent device setting
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5.5.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors

General Update History Auto Update Only New Messages Ack. Messages

Type Flags Timestamp Message
€ Error M 4/14/2023 4:24: 26 PM 304ms {16#FF02) EtherCAT Connection Lost.

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT I/0 Mapping

EtherCAT IEC Qbjects

Status

0]

5.5.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

G | -
enera EtherCAT . Running

CoE Perameters Last Diagnostic Message Acknowledge

Expert Process Data Diag String
Process Data

Online

DiagHistory
EtherCAT Parameters
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information
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5.5.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

AKX _504AD20_0A

General

CoE Parameters
Expert Process Data
Process Data

Online

EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information

(2) Click

General

Name: AX-504AD20-0A (4 Channel Analog Input +/- 20mA 16Bits Differential 100us)

Vendor: Delta Electronics, Inc.

Categories: Slave

Type:&5

ID: 10D _1051302100300300

Version: Revision=16+00300300

Order Number: AX-504AD20-04A

Description: EtherCAT Slave imported from Slave XML: AX-5044D20-04_Y0.30.03.00_20220310_Modify.xml Device: AX-5044020-04 (4 Channel
Analog Input +/- 20mA 16Bits Differential 100us)

on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version.

o
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5.5.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.

For software operation, refer to section 5.5.4 for more information. The function blocks in the software are available for you

to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

(0]

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
. Output mode setting or the DFB_DA_RD_ModeSetting
16#8000 Mode Setting channel is OFF. DFB_DA_WR_ModeSetting
o o DFB_DA_RD_CalOffset
16#8001 Calibration Offset Calibration - offset DFB_DA WR_CalOffset
o ] o ) DFB_DA_RD_CalGain
16#8002 Calibration Gain Calibration - gain DFB_DA_WR_CalGain
Output Setting when Setting for output behavior when
16#8003 EtherCAT Connection Lost EtherCAT connection is lost
DINT (DINT)
Output Value Setting when Setting for output value when
16#8004 EtherCAT Connection Lost EtherCAT connection is lost
DINT (DINT)
. Setting for output behavior when
16#8005 i(zu;?:;;ee;tgg tv(\a/hglrll\lgodule the module is in STOP state
(DINT)
Output Value Setting when Setting for output value when
16#8006 Module in Stopped State the module is in STOP state
DINT (DINT)
16#8010 Format Data format setting
Output Setting when Setting for output behavior when
16#8013 EtherCAT Connection Lost EtherCAT connection is lost
REAL (REAL)
Output Value Settings when Setting for output value when
16#8014 EtherCAT Connection Lost EtherCAT connection is lost
REAL (REAL)
Output Settings when Setting for output behavior when
16#8015 Module in Stopped State the module is in STOP state
REAL (REAL)
Output Value Settings when Setting for output value when
16#8016 Module in Stopped State the module is in STOP state
REAL (REAL)
o o ) DFB_DA_RD_ScaleUpperLimit
16#8030 Scale Upper Limit REAL Scale upper limit setting (REAL) DFB_DA WR_ScaleUpperLimit
o o ] DFB_DA_RD_ScaleLowerLimit
16#8031 Scale Lower Limit REAL Scale lower limit setting (REAL) DFB_DA WR_ScaleLowerLimit
16#8100 DAC Raw Data Raw data
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5.5.5.1 Module Status

Index |Subindex Name Description Data Type Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

° Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act
according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series
PLC) as the controller, the module status will be 0, which indicates it is controlled by EtherCAT State Machine.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modulle is controlled by the controller and the status of the
controller is Run.
5 Controlled by Controller (Stop) The module is controlled by the controller and the status of the

controller is Stop.

5.5.5.2 User Command

Index |Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the
module will respond with a corresponding value to show if the execution is success or not.

) User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory
of the module.

5.5.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#02 CH1 Mode Setting USINT | RW 0
16#8000 Voltage mode setting
16#03 CH2 Mode Setting USINT | RW 0
16#04 CH3 Mode Setting USINT | RW 0

) Explanation

Select the mode to set the channel to ON.
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) Supported modes

Mode Mode range DINT range
0 Disable NA
1 -10 V=10V +30000
2 ov-10Vv 0-30000
3 -5V-5V +30000
4 oVv-5V 0-30000
5 1vV-5V 0-30000

5.5.5.4 Calibration

Index | Subindex Name Description Data Type|Attr. |Default

16#01 |CHO Calibration Offset REAL RwW 0

1648001 16#02 |CH1 Calibration Offset Offset REAL |RW 0
16#03 |CH2 Calibration Offset Setting range: no limit REAL |RW| ©
16#04 |CH3 Calibration Offset REAL RwW 0
16#01 |CHO Calibration Gain REAL RW| 1.0
16#02 |CH1 Calibration Gain Gain REAL |[RW| 1.0

16#8002 Sett 0.9
16#03 |CH2 Calibration Gain etting range: 0.9-1.1 REAL |RW| 1.0
16#04 |CH3 Calibration Gain REAL RW| 1.0

) Explanation

When there is an obvious difference between output values and actual values, you can change Offset and Gain to correct
the output curve. The formula is

Output = (Input X Gain) + Of fset

Example

The mode of channels is -10.0 V to +10.0 V. Gain is 1 and Offset is 0 by default, and the corresponding value is -10.0 V to
+10.0 V. If Gain is set to 0.9 and Offset is set to 2, the value after calibration is -7.0 Vto +11.0 V.
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5.5.5.5 Output Setting and Value Setting when EtherCAT Connection Lost

Data

Index | Subindex Name Description Type Attr. | Default
16401 CHO Output Setting when EtherCAT Connection USINT | RW 0
Lost DINT
16£02 CH1 Output Setting when EtherCAT Connection . USINT | RW 0
1648003 Lost DINT ' . Setting for output
16403 CHZ2 Output Setting when EtherCAT Connection |behavior (DINT) USINT | RW 0
Lost DINT
16#04 CH3 Output Setting when EtherCAT Connection USINT | RW 0
Lost DINT
16401 CHO Out.put Value Setting when EtherCAT USINT | RW 0
Connection Lost DINT Setting for output
16£02 CH1 Out.put Value Setting when EtherCAT value (DINT); USINT | RW 0
Connection Lost DINT
16#8004 CH2 Output Value Setti hen EtherCAT
16#03 | o e et Setting value: USINT | RW 0
CH3 Output Value Setting when EtherCAT ~30000 — 30000
16#04 Connection Lost DINT USINT | RW 0
CHO Output Settings when EtherCAT
16#01 Connection Lost REAL USINT | RW 0
16402 CH1 Out_put Settings when EtherCAT Setting for output | USINT | RW 0
Connection Lost REAL - )
16#8013 CH2 Output Settings when EtherCAT behavior (floating-
16#03 Connection Lost REAL point) USINT | RW 0
CH3 Output Settings when EtherCAT
16#04 Connection Lost REAL USINT | RW 0
CHO Output Value Settings when EtherCAT
16#01 Connection Lost REAL Setting for output USINT | RW 0
CH1 Output Value Settings when EtherCAT value (floating-
1648014 16#02 Connection Lost REAL point); USINT | RW 0
16#03 CH2 Output Value Settings when EtherCAT USINT | RW 0
Connection Lost REAL Setting value: no
CH3 Output Value Settings when EtherCAT limit
16#04 Connection Lost REAL USINT | RW 0

) Explanation

When the EtherCAT connection is lost, the output channel will act according to the mode that user sets. When the mode

is set to 1 (User-Define Value), the output channel will act according to the settings in “Output Value Settings when
EtherCAT Connection Lost”.

) Setting for output behavior

Mode Name Description
0 Set to Default The output sets to default.
) The output is as the settings in Output Value
1 User-Define Value Settingspwhen EtherCAT gonnect Il_oost.
2 Lower Limit The output sets to the minimum limit.
3 Higher Limit The output sets to the maximum limit.
4 Keep Last Value The output keeps the last value.
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5.5.5.6 Output Setting and Value Setting when Module in Stopped State

Data

) Explanation

Index | Subindex Name Description Type Attr. | Default
CHO Output Setting when Module in Stopped
16#01 State DINT USINT | RW 0
16402 CH1 Output Setting when Module in Stopped . USINT | rRW 0
1648005 State DINT . . Settlng for output
16403 CHZ2 Output Setting when Module in Stopped behavior (DINT) USINT | RW 0
State DINT
16404 CH3 Output Setting when Module in Stopped USINT | rRW 0
State DINT
CHO Output Value Setting when Module in
16#01 Stopped State DINT Setting for output USINT | RW 0
16402 CH1 Output Value Setting when Module in value (DINT); USINT | rRW 0
Stopped State DINT
16##8006 CH2 OQutput Value Setti hen Module i
16#03 |t e o o en Hoae Setting value: USINT | RW 0
CH§pOutput Value Setting when Module in ~30000 30000
16#04 Stopped State DINT USINT | RW 0
CHO Output Settings when Module in Stopped
16#01 State REAL USINT | RW 0
16402 CH1 Output Settings when Module in Stopped Setting for output | USINT | RW 0
State REAL - )
16#8015 - - behavior (floating-
CH2 Output Settings when Module in Stopped :
16#03 point) USINT | RW 0
State REAL
16404 CH3 Output Settings when Module in Stopped USINT | rRW 0 -
State REAL
CHO Output Value Settings when Module in
16#01 USINT | RW 0
Stopped State REAL Setting for output
CH1 Output Value Settings when Module in value (floating-
16#02 Stopped State REAL point); USINT | RW 0
16#8016 - -
16403 CH2 Output Value Settings when Module in USINT | rRW 0
Stopped State REAL Setting value: no
CH3 Output Value Settings when Module in limit
16#04 Stopped State REAL USINT | RW 0

When the PLC makes the module enter STOP state, the output channel will act according to the mode that user sets.
When the mode is set to 1 (User-Define Value), the output channel will act according to the settings in “Output Value
Settings when EtherCAT Connection Lost”.

) Setting for output behavior

Mode Name Description
0 Set to Default The output sets to default.
: User-Define Value Setingd when EHherOAT Conneet Lost
2 Lower Limit The output sets to the minimum limit.
3 Higher Limit The output sets to the maximum limit.
4 Keep Last Value The output keeps the last value.
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5.5.5.7 Format

Index

Subindex

Name

Description

Data Type

Attr.

Default

16#8010

16#01

Format

0: DINT Format
1: REAL Format

USINT

RW

0

) Explanation

You can set the format and the decimal places according to your demand.

When the data format is set to DINT Format, set up the DINT parameters which are with “DINT” following a parameter
name. When the data format is set to REAL Format, set up the REAL parameters which are with “REAL” following a
parameter name.

5.5.5.8 Scale

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Scale Upper Limit REAL REAL |RW 10
1648030 16#02 |CH1 Scale Upper Limit REAL Scale upper limit setting; REAL |RW 10
- Setting range: no limit
16#03 |CH2 Scale Upper Limit REAL REAL |RW 10
16#04 |CH3 Scale Upper Limit REAL REAL |RW 10
16#01 |CHO Scale Lower Limit REAL REAL |RW -10
1648031 16#02 |CH1 Scale Lower Limit REAL Scale lower limit setting; REAL |RW -10
16403 |CH2 Scale Lower Limit REAL  |Setting range: no limit REAL |RW -10
16#04 |CH3 Scale Lower Limit REAL REAL |RW -10

) Explanation

You can set the scale range based on the analog specification for channels when the data format is REAL (floating-point).

) Example

If the mode of channels is -10 V to +10 V, the analog range is -10 V to +10 V; the scale upper limit is 10.0 and the scale
lower limit is -10.0. The digital values -10.0 to +10.0 correspond to the analog values -10 V to +10 V, as the example below

shows.

Analog value
Y —— — = = — — — — — —_ — — — 1
Ve
_ I
d I
7~
e
Rated _ |
output range -
] e |
- I
7~
- I
_ | Digital
\ =value
-0V
~ Sl
Scale lower limit -10.0 I Scale upper limit 10.0
Scale range
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5.5.5.9 DAC Raw Data

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO DAC Raw data DINT RO 0
0
1648100 16#02 |CH1 DAC Raw data Raw data DINT RO
16#03 |CH2 DAC Raw data DINT |RO 0
16#04 |CH3 DAC Raw data DINT RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.5.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

5.5.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.5.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

[ SYNCO

Using the SYNC signal SYNCO to refresh the values of output channels among modules at the same time.

Set Output | Output Valid

EtherCAT Cycle Time

SYNCO SYNCO
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input l : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |

| |

K

|

Get Input | Input Latch » Time
) SYNCO + SYNC1

Using SYNCO to refresh values of output channels and using SYNC1 to refresh values of input channels among modules
at the same time. The shift time of SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input | : Set Output | Get Input |

| - |
Set Output | Output Valid :Shlﬂ :

L EtherCAT Cycle Time J
Get Input | Input Latch | |

» Time
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5.5.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default
16#7000| 16#01 |CHO Analog Output Value DINT RO 0
16#7001| 16#01 |CH1 Analog Output Value Analog output value; DINT RO 0
16#7002| 16#01 |CH2 Analog Output Value |Setting range: -33000-33000 DINT | RO 0
16#7003| 16#01 |CH3 Analog Output Value DINT RO 0
16#6100| 16#01 |System Error System error BOOL |RO 0

5.5.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

o Analog Output Value: You can monitor the selected channels and deselect the unused channels to save cycle

time.

[ Error: It is selected by default. The grayed out part cannot be modified.

General

CoE Parameters

Process Data

Log

EtherCAT IjO Mapping

EtherCAT IEC Objects

Status

Information

Select the Outputs Select the Inputs
MName Type Index Name Type Index
v| 16#1600 CHO Analog Output Value | 16#1A10 Error

CHO Analag Output Value DINT 16#7000:16%01 Sy m BIT F 0:16#
v| 16#1601 CH1 Analog Output Value

CH1 Analag Output Value DINT 16#7001:16#01
v| 1621602 CH2 Analog Output Value

CH2 Analag Output Value DINT 16#7002:16501
v| 16#1603 CH3 Analog Output Value

CH3 Analag Output Value DINT 16#7003:16201

0]

5.5.7.2 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_S04DA0T_DA

General

CoE Parameters

Process Data

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Find Filter Shaw all ~ ok Add FB for IO Channel... Go to Instance
Variable Mapping Channel Address Type  Unit  Description
=+ 16#1600 CHO Analog Qutput Value
E ] CHO Analog Output Value QD1 DINT CHO Analog Output Value
= [ 16#1601 CH1 Analog Output Value
+- " CH1 Analog Output Value %QD2 DINT CH1 Analog Output Value
=~ 16#1602 CH2 Analog Output Value
+ Ty CH2 Analog Output Value QD3 DINT CH2 Analog Output Value
=4l 16#1603 CH3 Analog Output Value
+- T CH3 Analog Output Value %004 DINT CH3 Analog Output Value
=4 16#1A10 Error
H System Error IN41.0 BIT System Error

Reset Mapping

@ = Create new variable

"% =Mapto existing variable

Always updatevariables

Use parent device setting

Use parent device setting
Enabled 1 {use bus cydle taskif not used in any task]
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5.5.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option Description

DIADesigner-AX updates the I/O variables according to the

Use parent device setting setting for the Always update variables in the CPU.

DIADesigner-AX updates the I/O variables in the bus cycle

Enabledl1 (Use bus cycle task if not used in any task) task if they are not used in any other task

5.5.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current information of system error (16#A000) is displayed. In the CoE Parameters tab, you can view the error status
through Index/Sublindex of the All Parameter list.

LED indicator
Index Sublndex Name Error LED Channel Solution
LED
(16#FF01)
16#01 Unit Power Error ON OFF Check the power supply.
5 (16#FF02)
16#02 | EtherCAT Connection ON OFF Check the module connection if the
connection is securely connected.
Lost
(16#FF03) If the problem persists, contact the
16#A000 16403 ESC or EEPROM Error ON OFF local authorized distributors.
16404 (16#FF04) ON OFF If the proble.m per_3|st_s, contact the
Flash Error local authorized distributors.
(16#FF05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
16406 (16#FF06) ON OFF If the proble.m per_3|st_s, contact the
Analog Power Error local authorized distributors.
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5.6 AX-504DA02-0A

AX-504DA02-0A, an analog output module, receives 4 sets of 16-bit digital data from the PLC and converts the received
digital signals to analog current signals, which are output through 4 output points. This section introduces its specifications,
wirings and operations.

5.6.1 Specifications

Item Specification

Output points 4

External connector type Spring-clamp terminal block (16 terminals)

I/O refresh modes 1. Free Run mode

2. DC mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 74 9
Output range 0-20mA
Output conversion range 0-105% (F.S.)
Maximum load impedance 550 Q
Resolution 0 — +20 mA: 0-30000

25°C: 20.2 % (F.S.)

Accuracy -20 — 60 °C: +0.6 % (F.S.)
Conversion time 100 ps / 4 points -
Electrical specification .
Between unit power and external power:
no isolation
Isolation method Between digital power and analog power: 500 VAC

Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation

Maximum power consumption
(unit power)

Minimum power consumption
(I/O Power)

Connection Lost Protection --
Short Circuit Protection (SCP) -

Others Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Filter function --

Less than 640 mA (3.2 W)

No power consumed
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5.6.2 Dimensions and Parts

Dimensions

Emmmmmmmm

12
14.2

Unit: mm

Ol
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Parts
AX-504DA02:0A — —_[1 |y @
4 AO, 0~20mA, 16Bits, 100ps eI
=1
Y =1 [
== =N % > @
10+ =1
u] 0 | ElE
| 1
o UI] o A
o [“] o e 12+ II
o o AG
o ﬂﬂ 0|EId ==
o | ol ==
=1 [
o UH o =T
=1
o UH e i
Te— -— e B =
No.
1 | AX connector (L)
2 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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5.6.3 Arrangement of Terminals, LED Indicators and Wiring

5.6.3.1 Arrangement of Terminals

*1. The marked black areas are terminals with LE

System LED
ERROR LED

|

]
]

ol

Iy Channel RUN LED

channels.

Pin No. Symbol Description Pin No. | Symbol Description
LO 10+ Channel 0: output current RO 11+ Channel 1: output current
L1 AG R1 AG
L2 12+ Channel 2: output current R2 13+ Channel 3: output current
L3 AG R3 AG
L4 -- -- R4 - --

L5 -- -- RS - --
L6 - - R6 - -
L7 -- -- R7 - --
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5.6.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A | Blinking (1s) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.

0]

5.6.3.3 Wiring and Loop Configuration

L Wiring
AX-510PS12-0A AX-514PC40-0A AX-504DA02-0A
2-wire
Iov | 10G SLD | SLD 10+ 11+ e
Iov | 10G SLD | SLD¢| | ___|_AG | AG e— ——
Iov | 10G SLD | SLD 12+ 13+
Iov | 10G SLD | SLD AG AG o
e IOV | 10G e SLD | SLD —I 4
Iov | 10G SLD | SLDe}---- e
24v ov FE FE
24v ov g FE FE ¢
N[ =
L
24 VDC

wire
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[ Loop Configuration

Unit |~
™77 Power |_
AX Connector 1
© -
i 10
"7~ Power |

CHO_~CH3

0+ ~ I3+

Output current
OmA ~ +20mA

Shield cable*1

Power isolation

AG
V+ - V+ [T unit
V- V- | | Power
10V oV ([ 10
1
10G | 110G | i Power

*1. Use shielded cables to isolate the analog input signal cable from other power cables.

*2. Please wire this shielded cable to the SLD pin of the I/O power connector module AX-514PC40-0A.

AX Connector

(R)

AC motor drive, recorder,
proportioning valve
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5.6.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.6.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.

0]
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices ~ 1 ox
=5 thotedio -
= [ Device (AX-308EAOMALT)
o Hardware Configuration
= &, Network Configuration
A, EtherCAT Filter
= B PLC Logic
=} Application
{fi) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= {#8 Task Configuration
=% EtherCAT_Task
) Motion_PRG
=g MainTask
&) pLc_PrG
= Builtin_I0 (Builtin_I0)
(@ oo 10)
(7§ Delta_LocalBus_Master (Delta LocalBus Master)
() EthercAT_Master_SoftMotion (| '
"3 SoftMotion General Axis Pool
Copy
Paste
¥ Delete
Refactoring 3
Properties
Add Object
=) Add Folder.
Insert Device...
Scan For Devices...
Disable Device
Update Device
[§ EditObject
Edit Object with
Edit 10 mapping
Import mappings from CSV..
Export mappings to CSV.
< Eb Parameter Backup and Restare.
PR
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices - 3 X

= 3 Uhtitied19 hd
=[4) Device (AX-308EAOMAIT)
&8 Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
= Eg PLC Logic
=1} Application
m Library Manager
Motion_PRG {PRG)
PLC_FRG (PRG)
=-{84 Task Configuration
= 8 EtherCAT Task
) Motion_PRG
=2 MainTask
) FLC_PRG
=-[{ Builtin_10 (Builtin_10)
[ oo 10y
m Delta_LocalBus_Master (Delta LocalBus Master)
=-[{ EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_SO0CECOD_DA (AX-SO0CFCON-NA (FtherCAT Counler))
' SoftMation General Ais P b Cut

Copy
Paste
¥ Delete
Refactoring »

Properties.

Add Object
) Add Folder.

Insert Device...

Disable Device
Update Device...
Edit Object

Edit Object with

L

Edit 10 mapping
Import mappings fram CSV.
Export mappings to CSV..
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

> 3 X

Devices
=5 Uhitled19 -
=/ [ Device (AX-30BEAOMAIT)
o8 Hardware Configuration
= .A. Network Configuration
A, EtherCAT Filter
= B0 PLC Logic
= o Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=8 EtherCAT Task
& Motion_PRG
=8 MairTask
8] pLC_PRG
= [ Buitin_10 (Builtin_10)
@ oo pIo)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
A SoftMotion General Axis Pool

4 Cut
Copy
,  Paste
¥ Delete
Refactoring 3
Properties.
Add Object
=) AddFolder...
Add Device
Insert Device..
Disable Device
Update Device.
[J EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to C5V.

E% Parameter Backup and Restore

E TS, [EET

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

0]

Scan Devices O *
Sranned Devices
Device name Device type Alias Address
=- AH_SO0CECO0_0A AH-500CECO0-04 (EtherCA T Covpler) i
AF SOZFS11_04 AH-502PE11-04 (Unit Power Supply, 24¥DC, 28) 0
LK _S04DA0Z_04 AX-S04DA0Z-04 ¢4 A0, 0-20ma, 16Bits, 100us) ]
s Address [] Show differences to project
Sean Devices Copy Al Devices to Project Cloze
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5.6.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.
General =
c/
CoE Parameters Fawvorites
Expert Process Data Filter T Index:Subindex Name Value Current Value Default Value.
NA 16%8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
Process Data N N - -
NA 16%8000:16%02 Mode Setting - CH1 Mode Setting Disable Disable
EtherCAT Parametars NA 16%8000:16%03 Mode Setting - CH2 Mode Setting Disable Disable
NA 16%8000:16304 Mode Setting - CH3 Mode Setting Disable Disable
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
4I° Compare Compare
= Upload Selection from Device Upload the selected parameters from the
—4 P module to DIADesigner-AX.
& Upl . Upload all the parameters from the module to
oad All from Device .
— P DIADesigner-AX.
=i Download Selection to Device Downlogd the selected parameters from
=3 DIADesigner-AX to the module.
3 D . Download all the parameters from
ownload All to Device -
= DIADesigner-AX to the module.
= . . Synchronize the selected parameters to the
s Synchronize to Selection Startup Parameter(s) y P
startup parameters.
- . Synchronize all the parameters to the startu
,:'_;) Synchronize to All Startup Parameter(s) y P P
parameters.
b 4 Delete Delete
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(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General x * +
CoE Parameters Startup Parameters
Expert Process Data Line Index:Subindex Name Value Range Bit Length
1 16#8000:16%01 CHO Mode Setting Disable 8 ~
P Dat:
rocess bata 2 16#8000:16202 CH1 Mode Setting Disable 8
EtherCAT Parameters 3 16#8000:16%03 CH2 Mode Setting Disable 8
4 16#8000:16204 CH3 Mode Setting Disable 8
EtherCAT 10 Mapping 5 16%8001:16#01 CHO Calibration Offset 0 32
D —— 6 16#8001:16202 CH1 Calibration Offset 0 32
7 16#8001:16203 CH2 Calibration Offset 0 32
Status 8 16#8001:16204 CH3 Calibration Offset 0 32
9 16#8002:16201 CHO Calibration Gain 1 0.9~11 32
Information —— -
10 16#8002:16202 CH1 Calibration Gain 1 0.9~11 32
11 16#8002:16203 CH2 Calibration Gain 1 0.9~11 32
12 16#8002:16%04 CH3 Calibration Gain 1 0.9~11 32
Icon Function Description
b 4 Delete Delete
f Move up Move up
+ Move down Move down
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(3) All Parameters

) You can find all the CoE parameters here. Click

start to upload and download the parameters.

on the toolbar to go into online mode first, and then you can

) After clicking the upload button, you can see the current values in Current Value column.

) You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

Gi | | =
enera AIP E‘ 5 B. é
CoE Parameters All Parameters el
Process Data Filter T Index:Subindex MName Value Current Value Default Value Range
Diagnosis History
Log
EirEraolEzEng NA 163#5001:16#01 User Command - User Command
= . R
EtherCAT IEC Objects MNA 16#8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
MA 16#8000: 16202 Mode Setting - CH1 Mode Setting Disable Disable
Status MNA 16#8000:16%03 Mode Setting - CH2 Mode Setting Disable Disable
MA 16#8000: 16204 Mode Setting - CH3 Mode Setting Disable Disable
Infi i
rermaten NA 1678001:16701 Calibration Offset - CHO Calibration Offset 0 0
NA 16#8001:167#02 Calibration Offset - CH1 Calibration Offset 0 0
NA 16#8001:16703 Calibration Offset - CH2 Calibration Offset [1} 0
NA 16#8001:16704 Calibration Offset - CH3 Calibration Offset 0 0
Icon Function Description
41‘ Compare Compare

& . . Upload the selected parameters from the module
—= Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
= Upload All from Device )
DIADesigner-AX.
=i . . Download the selected parameters from
s Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
= Download All to Device
AX to the module.
= . . Synchronize the selected parameters to the
& Synchronize to Selection Startup Parameter(s)

startup parameters.

G? Synchronize to All Startup Parameter(s)

Synchronize all the parameters to the startup

parameters.

5-154



Chapter 5 Analog

Input/Output Modules

[ ] You can select and right-click the parameter to add the selected parameter to the Favorites.

41& | | & A4
| |[= [ |
All Parameters=Error and Status>System Error Clear
Filter T Index:Subindex Name Value Current Value Default Value Range
Add to Favorites {
Add to Startup Parameters
Import...
Export...
Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected
5.6.4.3 Process Data
(1) Inthe Process Data tab, select the desired outputs and inputs.
General Select the Outputs Select the Inputs -
MName Type Index MName Type Index 5
(IEE & e ¥ 16#1600 CHO Analog Output Value [ 16#1A10 Error
CHD Analog Output Value DINT 16%7000:16%01 System Errar BIT 16%6100:165%01
Process Data
|w| 1681601 CH1 Analog Output Value
15 CH1 Analog OQutput Value DINT 16#7001:16%01
|| 16#1602 CH2 Analog Output Value
EtherCAT [/O Mapping CH2 Analog Output Value DINT 16#7002:16#01
[v| 16#1603 CH3 Analog Output Value
EtherCAT IEC Objects CH3 Analog OQutput Value DINT 16#7003:16%01
Status
Information

(2) Click

value, status and error codes for each channel.

on the toolbar to go into online mode. In the EtherCAT 1/O Mapping tab, you can find the variables, current

General Find Filter Show all ~ dh Add FB for IO Channel.. *= Go to Instance
. Wariable IMapping Channel Address Type  Unit  Description

+.Tg CHO Analog Output Value %0054 DINT CHO Analeg Output Value
Process Data + " CH1 Analog Output Value %0055 DINT CH1 Analog Qutput Value

+.Tg CH2 Analog Output Value %0056 DINT CH2 Analog Qutput Value
Log + "y CH3 Analog Output Value %%QD57 DINT CH3 Analog Output Value

b ] System Error %IX228.0 BIT System Error

EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information

Reset Mapping

-"Q@ = Create new variable

" =Mapto existing variable

Always updatevariables | Use parent device setting
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5.6.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors

General Update History  Auto Update  Only New Messages Ack. Messages

CoE Parameters Type Flags Timestamp Message

€ Error N 4/14/2023 4:24:26 PM 304ms (16#FF02) EtherCAT Connection Lost.
Expert Process Data
Process Data

Online

Diagnosis History

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

5.6.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General - 2
EtherCAT : Running

CoE Parameters Last Diagnostic Message Acknowledge

Expert Process Data Diag String
Process Data

Online

DiagHistory
EtherCAT Parameters
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information
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5.6.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General

CoE Parameters
Process Data

Log

EtherCAT IfO Mapping
EtherCAT IEC Objects
Status

Information

(2) Click

General

Name: AX-504DA02-0A (4 AQ, 0-20mA, 16Bits, 100us)

Vendor: Delta Electronics, Inc,

Categories: Slave

Type: 65

ID: 1DD_1051312100320000

Version: Revision=1600320000

Order number: AX-504DA02-0A

Description: EtherCAT Slave imported from Slave ¥ML: AX-504DA02-0A_V0320000_20230413.xml Device: AX-504DA02-0A (4 AQ, 0-20mA, 16Bits, 100us). AX-
504DA02-0A (4 AO, 0-20mA, 16Bits, 100us)

on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version.

Filter T

Index:Subindex

Name Value Current Value Default Value
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5.6.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.
For software operation, refer to section 5.6.4 for more information. The function blocks in the software are available for you
to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
. Output mode setting or the channel is | DFB_DA_RD_ModeSetting
16#8000 | Mode Setting OFF. DFB_DA_WR_ModeSetting
librati " librati . DFB_DA RD_CalOffset
16#8001 Calibration Offset Calibration - offset DFB DA WR_CalOffset
1648002 Calibration Gai Calibrati ) DFB_DA_ RD_CalGain
alibration Gain alibration - gain DFB DA WR CalGain
Output Setting when . .
. Setting for output behavior when
16#8003 EtherCAT Connection Lost EtherCAT connection is lost (DINT)
DINT
Output Value Setting when .
. Setting for output value when
16#8004 EtherCAT Connection Lost EtherCAT connection is lost (DINT)
DINT
Output Setting when . .
. Setting for output behavior when the
16#8005 Module in Stopped State PLC CPU is in STOP state (DINT)
DINT
Output Value Setting when .
. Setting for output value when the PLC
16#8006 Module in Stopped State CPU iss in STOP state (DINT)
DINT
16#8010 Format Data format setting
Output Setting when Setting for output behavior when
16#8013 EtherCAT Connection Lost EtherCAT connection is lost (floating-
REAL point)
Output Value Settings when | Setting for output value when
16#8014 EtherCAT Connection Lost EtherCAT connection is lost
REAL (floating-point)
Output Settings when Setting for output behavior when the
16#8015 Module in Stopped State | PLC CPU is in STOP state (floating-
REAL point)
Output Value Settings
P . 9 Setting for output value when the PLC
1648016 when Module in Stopped CPU is in STOP state (floating-point
State REAL (floating-point)
. Scale upper limit setting (floating- DFB_DA_RD_ScaleUpperLimit
16#8030 Scale Upper Limit REAL point) DFB_DA_WR_ScaleUpperLimit
- Scale lower limit setting (floating- DFB_DA_RD_ScaleLowerLimit
16#8031 Scale Lower Limit REAL noint) DFB_DA_WR_ScaleLowerLimit
16#8100 DAC Raw Data Raw data
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5.6.5.1 Module Status

Index |Subindex Name Description Data Type Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

° Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act
according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series
PLC) as the controller, the module status will be 0, which indicates it is controlled by EtherCAT State Machine.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modulle is controlled by the controller and the status of the
controller is Run.
5 Controlled by Controller (Stop) The module is controlled by the controller and the status of the

controller is Stop.

5.6.5.2 User Command

Index | Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the
module will respond with a corresponding value to show if the execution is success or not.

) User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values *1 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory
of the module.
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5.6.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#02 CH1 Mode Setting USINT | RW 0
16#8000 Current mode setting
16#03 CH2 Mode Setting USINT | RW 0
16#04 CH3 Mode Setting USINT | RW 0

) Explanation
Select the mode to set the channel to ON. The conversion time is 100 ps / 4 channels.

) Supported modes

Mode Mode range DINT range
0 Disable
1 -20 mA-20 mA +30000
2 0 mA-20 mA 0-30000
3 4 mA-20 mA +30000

5.6.5.4 Calibration

Index | Subindex Name Description Data Type|Attr. |Default

16#01 |[CHO Calibration Offset REAL RW 0

1648001 16#02 |CH1 Calibration Offset Offset REAL RW 0
16#03 |CH2 Calibration Offset Setting range: no limit REAL |RW| 0
16#04 |CHS3 Calibration Offset REAL |RW 0
16#01 [CHO Calibration Gain REAL RW| 1.0
16#02 |CH1 Calibration Gain Gain REAL |RW | 1.0

16#8002 Setii 0.9
16#03 |CH2 Calibration Gain etting range: 0.9-1.1 REAL |RW/| 1.0
16#04 |CH3 Calibration Gain REAL |RW| 1.0

) Explanation

When there is an obvious difference between output values and actual values, you can change Offset and Gain to correct
the output curve. The formula is

Output = (Input X Gain) + Of fset

Example

The mode of channels is -20.0 mA to +20.0 mA. Gain is 1 and Offset is 0 by default, and the corresponding value is -20.0
mA to +20.0 mA. If Gain is set to 0.9 and Offset is set to 3, the value after calibration is -15 mA V to +21.0 mA.
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5.6.5.5 Output Setting and Value Setting when EtherCAT Connection Lost

Data

Index | Subindex Name Description Type Attr. | Default
16401 CHO Output Setting when EtherCAT Connection USINT | rRW 0
Lost DINT
16£02 CH1 Output Setting when EtherCAT Connection . USINT | rRW 0
1648003 Lost DINT . ' Setting for output
16403 CHZ2 Output Setting when EtherCAT Connection |behavior (DINT) USINT | RW 0
Lost DINT
16#04 CH3 Output Setting when EtherCAT Connection USINT | rRW 0
Lost DINT
16401 CHO Out.put Value Setting when EtherCAT USINT | rRW 0
Connection Lost DINT Setting for output
16#02 CH1 Out.put Value Setting when EtherCAT value (DINT); USINT | rRW 0
Connection Lost DINT
1648004 CH2 OQutput Value Setti hen EtherCAT
16#03 |t o e et Setting value: USINT | RW 0
CH3 Output Value Setting when EtherCAT ~30000 30000
16#04 Connection Lost DINT USINT | RW 0
CHO Output Settings when EtherCAT
16#01 Connection Lost REAL USINT | RW 0
16#02 CH1 Out_put Settings when EtherCAT Setting for output | USINT | RW 0
Connection Lost REAL - )
1648013 CH2 Output Settings when EtherCAT behavior (floating-
16#03 Connection Lost REAL point) USINT | RW 0
CH3 Output Settings when EtherCAT
16#04 Connection Lost REAL USINT | RW 0
CHO Output Value Settings when EtherCAT
16#01 Connection Lost REAL Setting for output USINT | RW 0
CH1 Output Value Settings when EtherCAT value (floating-
1648014 16#02 Connection Lost REAL point); USINT | RW 0
16#03 CH2 Output Value Settings when EtherCAT USINT | rRW 0
Connection Lost REAL Setting value: no
CH3 Output Value Settings when EtherCAT limit
16#04 Connection Lost REAL USINT | RW 0

) Explanation

When the EtherCAT connection is lost, the output channel will act according to the mode that user sets. When the mode
is set to 1 (User-Define Value), the output channel will act according to the settings in “Output Value Settings when

EtherCAT Connection Lost”.

) Setting for output behavior

Mode Name Description
0 Set to Default The output sets to default.
: User-Define Value Setingd when EHherOAT Conneet Lost
2 Lower Limit The output sets to the minimum limit.
3 Higher Limit The output sets to the maximum limit.
4 Keep Last Value The output keeps the last value.
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5.6.5.6 Output Setting and Value Setting when Module in Stopped State

Data

Index | Subindex Name Description Type Attr. | Default
CHO Output Setting when Module in Stopped
16#01 State DINT USINT | RW 0
16402 CH1 Output Setting when Module in Stopped . USINT | RW 0
1648005 State DINT ' . Settlng for output
16403 CHZ2 Output Setting when Module in Stopped behavior (DINT) USINT | RW 0
State DINT
CH3 Output Setting when Module in Stopped
16#04 State DINT USINT | RW 0
CHO Output Value Setting when Module in
16#01 Stopped State DINT Setting for output USINT | RW 0
16402 CH1 Output Value Setting when Module in value (DINT); USINT | RW 0
Stopped State DINT
16#8006 CH2 Output Value Setti hen Module i
16#03 |t e oo nen Hodtie Setting value: USINT | RW 0
CHg%utput Value Setting when Module in ~30000 — 30000
16#04 Stopped State DINT USINT | RW 0
CHO Output Settings when Module in Stopped
16#01 State REAL USINT | RW 0
16402 CH1 Output Settings when Module in Stopped Setting for output | USINT | RW 0
State REAL - )
1648015 CH2 Output Settings when Module in Stopped behavior (floating-
16403 |g i te REAL point) USINT | RW 0
CH3 Output Settings when Module in Stopped
16#04 State REAL USINT | RW 0
CHO Output Value Settings when Module in
16#01 USINT | RW 0
Stopped State REAL Setting for output
CH1 Output Value Settings when Module in value (floating-
16#02 Stopped State REAL point); USINT | RW 0
16#8016 - -
16403 CH2 Output Value Settings when Module in USINT | RW 0
Stopped State REAL Setting value: no
CH3 Output Value Settings when Module in limit
16#04 Stopped State REAL USINT | RW 0

) Explanation

When the PLC makes the module enter STOP state, the output channel will act according to the mode that user sets.
When the mode is set to 1 (User-Define Value), the output channel will act according to the settings in “Output Value
Settings when EtherCAT Connection Lost".

) Setting for output behavior

Mode Name Description
0 Set to Default The output sets to default.
) The output is as the settings in Output Value
1 User-Define Value Settingspwhen EtherCAT gonnect Il_oost.
2 Lower Limit The output sets to the minimum limit.
3 Higher Limit The output sets to the maximum limit.
4 Keep Last Value The output keeps the last value.
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5.6.5.7 Format

Index | Subindex Name Description Data Type| Attr. | Default

0: DINT Format
16#8010 16#01 Format 1- REAL Format USINT | RW 0

) Explanation

You can set the format and the decimal places according to your demand.

When the data format is set to DINT Format, set up the DINT parameters which are with “DINT” following a parameter
name. When the data format is set to REAL Format, set up the REAL parameters which are with “REAL” following a
parameter name.

5.6.5.8 Scale

Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Scale Upper Limit REAL REAL |RW 10

1648030 16#02 |CH1 Scale Upper Limit REAL Scale upper limit setting; REAL |RW 10

- Setting range: no limit

16#03 |CH2 Scale Upper Limit REAL REAL |RW 10
16#04 |CH3 Scale Upper Limit REAL REAL |RW 10
16#01 |CHO Scale Lower Limit REAL REAL |RW -10

Lenaoay| 16702 |CHL Scale Lower Limit REAL  |Scale lower imit seting REAL |RW|  -10
16#03 |CH2 Scale Lower Limit REAL  |Setting range: no limit REAL |RW -10
16#04 |CH3 Scale Lower Limit REAL REAL |RW -10

) Explanation
You can set the scale range based on the analog specification for channels when the data format is REAL (floating-point).
) Example

If the mode of channels is 20 mA, the analog range is -20 mA to +20 mA, the scale upper limit is 20.0 and the scale
lower limit is -20.0. The digital values -20.0 to +20.0 correspond to the analog values -20 mA to +20 mA, as the example
below shows.

Analog value

20mAb— —m — — — — — — — — — — — — 7
7~
-
7~
- I
e
Rated _ -~ |
output range - |
] e
- I
7~
- I
7~
_ | Digital
\ . pvalue
-20 mA
~ Sl
Scale lower limit -20.0 I Scale upper limit 20.0
Scale range
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5.6.5.9 DAC Raw Data

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO DAC Raw data DINT RO 0
0
1648100 16#02 |CH1 DAC Raw data Raw data DINT RO
16#03 |CH2 DAC Raw data DINT |RO 0
16#04 |CH3 DAC Raw data DINT RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.6.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

5.6.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.6.6.2 DC Mode

The I/O values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

[ SYNCO

Using the SYNC signal SYNCO to refresh the values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
|
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |

| |

~

|

A
|
1

| t Latch .
Get Input | nput Latcl » Time

o SYNCO + SYNC1

Using SYNCO to refresh values of output channels and using SYNC1 to refresh values of input channels among modules
at the same time. The shift time of SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data
AX EtherCAT Bus Refreshing : Refreshing :
| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
I I
Input/Output Module | Set Output | Get Input | | Set Output | Get Input |
| - |
Set Output | Output Valid :Shlﬂ :
L EtherCAT Cycle Time J
Get Input | Input Latch | |

» Time
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5.6.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default
16#7000| 16#01 |CHO Analog Output Value DINT RO 0
16#7001| 16#01 |CH1 Analog Output Value Analog output value; DINT RO 0
16#7002| 16#01 |CH2 Analog Output Value |Setting range: -33000-33000 DINT | RO 0
16#7003| 16#01 |CH3 Analog Output Value DINT RO 0
16#6100| 16#01 |System Error System error BOOL |RO 0

5.6.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

o Analog Output Value: You can monitor the selected channels and deselect the unused channels to save cycle
time.

o Error: It is selected by default. The grayed out part cannot be modified.

General Select the Qutputs Select the Inputs

Name Type Index MName Type Index
2RI /| 1621600 CHD Analog Output Value il 16#1A10 Error

CHO Analog Output Value DINT 16#7000:16%01 Sys BIT F 0:16:
Process Data
| v 16#1601 CH1 Analog Output Value

Lo CH1 Analog Output Value DINT 16#7001:16#01

v 1621602 CH2 Analog Output Value
EtherCAT /O Mapping CH2 Analog Output Value DINT 16#7002:16501

v| 16#1603 CH3 Analog Output Value
EtherCAT IEC Objects CH3 Analog Output Value DINT 16£7003:16201
Status

Information

5.6.7.2 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

| AX_S04DA02_0A n
|
General Find Filter Show all - ok Add FB for IO Channel... Go to Instance
T — Variable Mapping Channel Address Type  Unit  Description
= 16#1600 CHO Analog Output Value
Process Data #-"g CHO Analeg Output Value 2%QDS5 DIMT CHO Analog Output Value
=1 16#1601 CH1 Analog Output Value
Log +-"g CH1 Analog Output Value 2%QDE DINT CH1 Analog Output Value
= 16#1602 CH2 Analog Output Value
EtherCAT 1/0 Mapping # "% CH2 Analog Output Value  %QD7 DINT CH2 Analog Output Value
= 16#1603 CH3 Analog Output Value
B e e CH3 Analog Output Value  %GQD8 DINT €H3 Analog Output Value
=1 16#1A10 Error
Status
h ] System Error FIX42.0 BIT System Error
Information
| Reset Mapping Always updatevariables |Use parent device setting ~

,.. Use parent device setting
@ = Create new variable ‘% = Mapto existing variable Enabled 1 (use bus cydle task if not used in any task]
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5.6.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.

5.6.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current information of system error (16#A000) is displayed. In the CoE Parameters tab, you can view the error status

through Index/Sublindex of the All Parameter list.

LED indicator
Index Sublindex Name Error LED Channel Solution
LED
(16#FF01)
16#01 Unit Power Error ON OFF Check the power supply.
(16#FF02) o
16#02 EtherCAT Connection ON OFF Check the m°d“'e connection if the
Lost connection is securely connected.
(16#FF03) If the problem persists, contact the
16#A000 16#03 ESC or EEPROM Error ON OFF local authorized distributors.
16404 (16#FF04) ON OFF If the proble_m per.5|st.s, contact the
Flash Error local authorized distributors.
(16#FF05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
(16#FF06) If the problem persists, contact the
16#06 Analog Power Error ON OFF local authorized distributors.
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5.7 AX-508DA01-0A

AX-508DA01-0A, an analog output module, receives 8 sets of 16-bit digital data from the PLC and converts the received
digital signals into analog voltage signals, which are output through 8 output points. This section introduces its
specifications, wirings and operations.

5.7.1 Specifications

Item Specification

Output points 8

External connector type Spring-clamp terminal block (16 terminals)

I/O refresh modes 1. Free Run mode

2. DC mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 749
Output range -10-+10V
Output conversion range -5-105 % (F.S.)
Maximum load impedance 1 KQ -2 MQ.
Resolution -10 — +10 V: -30000—-30000
-5 — +5 V: -15000-15000
AcCUrac 25°C: +0.2 % (F.S.)
y -20 — 60 °C: +0.6 % (F.S.)
Conversion time 200 ps / 8 points
Electrical specification
Between unit power and external power:
no isolation
Isolation method Between digital power and analog power: 500 VAC

Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation

Maximum power consumption

. Less than 640 mA (3.2 W)
(unit power)

Minimum power consumption

(110 Power) No power consumed

Connection Lost Protection --

Short Circuit Protection (SCP) -

Others Over Voltage Protection (OVP) /
Over Current Protection (OCP)

Filter function --
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5.7.2 Dimensions and Parts

() Dimensions

86 ,
1
lE =
il
. m
8 1l : ®
Il -
l i)
H I
Il -
3 _1
12 80
142
Unit: mm
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[ J Parts
1, @
AX-508DA01-0A —— 1 1y
8 AO, 10V, 16Bits, 200us =1
=i
= [
=1 _,<:
== == e [ >
<5 1
VO+
i o (g
(0]
0 0 ([T
V2+
[} 0 |El
[(]
o 0 GRS
V4+
o 0 | EX
(] T=1
o 0 |GEHE Egm"j
V6+ e 1) [
1] o e |
I I = 1
o 0 |Fres
L R W
==y T
No. Name

1 | AX connector (L)

Label (manufacturer information, service information, safety, serial number, firmware/hardware

version)

DIN rail clip

System status indicator

Model code

Spring to hold the connection

Spring-clamp terminal block

3
4
5
6 Channel status indicator
7
8
9

Wiring

10 | Wire fastener

11 | Model number and model description

12 | AX connector (R)
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5.7.3 Arrangement of Terminals, LED Indicators and Wiring

5.7.3.1 Arrangement of Terminals

BDA01
System LED DOsvsMo0o
ERROR LED Oes=100 ‘
a

Channel RUN LED

=}
5
=]
5
LT Gl W W G

0]

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding
channels.

Pin No. Symbol Description Pin No. | Symbol Description
LO VO+ Channel 0: output voltage RO V1+ Channel 1: output voltage
L1 AG R1 AG
L2 V2+ Channel 2: output voltage R2 V3+ Channel 3: output voltage
L3 AG R3 AG
L4 Va+ Channel 4: output voltage R4 V5+ Channel 5: output voltage
L5 AG - R5 AG -

L6 V6+ Channel 6: output voltage R6 7+ Channel 7: output voltage
L7 AG =" R7 AG -
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5.7.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A | Blinking (1) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.

5.7.3.3 Wiring and Loop Configuration

o Wiring
AX-510PS12-0A AX-514PC40-0A AX-508DA01-0A
2-wire
lov | 10G SLD | SLD Vo+ | Vit e
lov | 10G stb | stoe| ___ | __ | _Ac_|_ AG_ef——dfQ—
lov | 10G SLD | SLD v+ | v+ e
lov | 106 SLD | SLD AG | AG
o IOV | 10G e SLD | SLD va+ | vs+ \‘
lov | 10G SLD | SLDg AG | AG 4-wire
2av | ov = o N R T i
¢ 24v | oV FE | FEgq AG | Ac
M[ =
L
24 VDC
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[ Loop Configuration

Output voltage
-10V~+10V Shielded cable *1

CHO_~ CH7 | [ LVO+~ V7+ /\- ------------- -\ +

AC motor drive, recorder,

morRT
LSLD "3 proportioning valve
Power isolation
AG
unit v+ : = [Vv+ 7 unit ___
AX ™7 Power |_| V- V- | | Power i AX
|
Connector | E Connector
L ! - - R
© ! 10 Tiov ovlTt 1o i ®
“=~" Power |_[10G 10G | _i Power

*1. Use shielded cables to isolate the analog input signal cable from other power cables.

*2. If variability in the input voltage results in interference within the wiring, connect the module to a capacitor with a capacitance
between 0.1-0.47 pF and a working voltage of 25 V.

*3. Please wire this shielded cable to the SLD pin of the /O power connector module AX-514PC40-0A.
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5.7.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.7.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices - o X
S5 Untitled19 -
=[] Device (AX-308EAOMA1T)
o Hardware Configuration
=- A, Network Configuration
A, EtherCAT Filter
= [0 PLC Logic
=i} Application
i) Lbrary Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= (&8 Task Configuration
=58 EtherCAT Task
& Motion_PRG
=g MainTask
8] pLc_prG
=[@ Builtin_10 (Buittn_10)
[ oo (o)
[ Delta_LocalBus_master (Delta LocalBus Master)
[ EtherCAT_Master_SoftMotion ( o
"3 SoftMotion General Axis Pol
Copy
Paste
¥ Delete
Refactoring 3
Properties...
Add Object
Add Fold.
Insert Device.
Scan For Devices...
Disable Device
Update Device
[ EditObject
Edit Object with.
Edit|O mapping
Import mappings from CSV..
Export mappings to CSV.
g B Parameter Backup and Restore...
N I
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices > I X
=) Untited19 -

=[] Device (Ax-303EAOMAIT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= El] PLC Logic
=1} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG [PRG)
= @ Task Configuration
=5 EtherCAT Task
&) Motion_PRG
=¥ MainTask
&) pLC_PRE
= Buitin_I0 (Builttn_10)
[ oo @0y
m Delta_LocalBus_Master (Delta LocalBus Master)
= m EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_500CEC00_DA (A¥-SONCECNN-0A (FherCAT Crunler))
% SoftMotion General AxisH b Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties...

Add Object
) Add Folder.
Insert Device..
Disable Device
Update Device.
7" EditObject
Edit Object with...
Edit 10 mapping
Import mappings from CSV.
Export mappings to CSV..
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > I X
=8 Uniitedt9 -
=[] Device (AX-30BEAOMAIT)
o Hardware Configuration
= J_ Metwork Configuration
A, EtherCAT Filter
=Bl PLC Logic
= n Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=38 EtherCAT Task
& Motion_PRG
=-$8 MairTask
48] pLC_PRG
=0 [ Builttn_I0 (Builtin_10)
[ 10 (pIo)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
& SoftMotion General Asis Poal

Cut

5 <

= Copy
Paste
¥ Delete
Refactoring 3
Properties.
Add Object
&) AddFolder...
Add Device

Insert Device...

Disable Device

o

Update Device.
[{ EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..

Eh Parameter Backup and Restore

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices O =

Seamned Devices

Device name Device type Alias Address
=-- A¥_S00CECO0_04 AE-S00CECO0-04 (EtherCAT Coupler) 1]

A _S02PE11_04 AE-BOZPELL-04 (Uidt Power Supply, 24VDC, 24) 1]

A _508DA01_0& AE-R0SDA01-04 (8 A0, +-107, 16Bits, 2000s) 1]

[ #hoee differences to project

Scan Devices Copy &1 Devices to Project Clom
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5.7.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.
Genera! PNEEANEAN RS X
CoE Parameters Favorites
Process Data Filter 7T Index:Subindex Name Value Current Value Default Value Range
Diagnosis History
Log
NA 16#5001:16#01 User Command - User Command
EtherCAT [0 Mapping
EtherCAT IEC Objects
Status
Information
Function Description
Compare Compare

Upload Selection from Device

Upload the selected parameters from the
module to DIADesigner-AX.

Upload All from Device

Upload all the parameters from the module to
DIADesigner-AX.

Download Selection to Device

Download the selected parameters from
DIADesigner-AX to the module.

Download All to Device

Download all the parameters from
DIADesigner-AX to the module.

Synchronize to Selection Startup Parameter(s)

Synchronize the selected parameters to the
startup parameters.

Synchronize to All Startup Parameter(s)

Synchronize all the parameters to the startup
parameters.

Icon
=
—

1t
—
—»
=]
h 4
| — |

.-:C_/
ey
b4

Delete

Delete
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(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

o

General x * +

CoE Parameters Startup Parameters

Process Data Line Index:Subindex Name Value Range Bit Length Byt
1 16#8000:16%01 CHO Mode Setting Disable g -

L

. 2 16#8000:16702 CH1 Mode Sefting Disable 8

EtherCAT /0 Mapping 3 16#8000:16%03 CH2 Mode Setting Disable 8
4 16#8000:16£04 CH3 Mode Setting Disable s

Bhestiigegiab fes 5 16#8000:16205 CH4 Mode Setting Disable 8

Status 6 16#8000:16%06 CH5 Mode Setting Disable [
7 16#8000:16%07 CH6 Mode Setting Disable ]

Information 8 16#8000:1608 CH7 Mode Setting Disable g
9 16#8001:16%01 CHO Calibration Offset 0 22
10 16#8001:16%02 CH1 Calibration Offset 0 22
11 16%8001:16%03 CH2 Calibration Offset 0 32
12 16#8001:16204 CH3 Calibration Offset 0 32
13 16#8001:16%05 CH4 Calibration Offset 0 22
14 16%8001:16%06 CH5 Calibration Offset 0 22
15 16%8001:16%07 CH6 Calibration Offset 0 32
16 16#8001:16%08 CH7 Calibration Offset 0 32 v
< >

Icon Function Description

3| | Delete Delete
f Move up Move up
+ Move down Move down
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(3) All Parameters

) You can find all the CoE parameters here. Click
start to upload and download the parameters.

on the toolbar to go into online mode first, and then you can

) After clicking the upload button, you can see the current values in Current Value column.
) You can edit the values of parameters in Value column. Once you click the download button, the setting values
will be written into the module and take effect right away.

General AIQ EI‘ 5 g é
CoE Parameters All Parameters BT
Process Data Filter |7 Index:Subindex Name Value ‘Current Value Default Value Ra
o NA 16#8002:16704 Calibratien Gain - CH3 Calibration Gain 1 1 0.9 ~11
ey NA 16#8002:16%05 Calibration Gain - CH4 Calibration Gain 1 1 0.9~ 1.1
Log NA 16#8002:16#06 Calibration Gain - CH5 Calibration Gain 1 1 0.9~11
NA 16#8002:16207 Calibration Gain - CH6 Calibration Gain 1 1 0.9~ 1.1
Hhechigiolinenac NA 16#8002: 16208 Calibration Gain - CH7 Calibration Gain 0.9~11
EtherCAT IEC Objects NA 167#8003:16201 Digital Filter Setting - CHO Digital Filter Setting Inactive Inactive
NA 16#8003:16202 Digital Filter Setting - CH1 Digital Filter Setting Inactive Inactive
Status NA 16#8003:16203 Digital Filter Setting - CH2 Digital Filter Setting Inactive Inactive
) NA 1678003:16204 Digital Filter Setting - CH3 Digital Filter Setting Inactive Inactive
Infermation NA 162800316205 Digital Filter Setting - CH4 Digital Filter Setting | Inactive Inactive
NA 16#8003:16%06 Digital Filter Setting - CH5 Digital Filter Setting Inactive Inactive
NA 1678003:16%07 Digital Filter Setting - CH6 Digital Filter Setting Inactive Inactive
NA 16#8003:16#08 Digital Filter Setting - CH7 Digital Filter Setting Inactive Inactive
NA 16+8004:16%01 Moving Average Times - CHO Moving Average Ti... | 10 10 0~ 100
NA 168004:16%02 Moving Average Times - CH1 Moving Average Ti... | 10 10 0~ 100
NA 168004:16%03 Moving Average Times - CH2 Moving Average Ti... | 10 10 0~ 100
NA 1678004: 16204 Moving Average Times - CH3 Moving Average Ti... | 10 10 0~ 100
Icon Function Description
413' Compare Compare
—y . ) Upload the selected parameters from the module
— Upload Selection from Device ]
to DIADesigner-AX.
& ) Upload all the parameters from the module to
- Upload All from Device )
DIADesigner-AX.
& . ) Download the selected parameters from
s Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
= Download All to Device
AX to the module.
‘= . . Synchronize the selected parameters to the
Synchronize to Selection Startup Parameter(s)
startup parameters.
Py . Synchronize all the parameters to the startup
- Synchronize to All Startup Parameter(s)
parameters.
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[ ] You can select and right-click the parameter to add the selected parameter to the Favorites.

Function

Description

Add to Favorites

Add the selected to Favorites

Add to Startup Parameters

Add the selected to Startup Parameters

Import...

Import the selected

Export...

Export the selected

5.7.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General

CoE Parameters

Process Data

Log

EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Information

(2) Click

Select the Outputs Select the Inputs
Name Type Index Name Type Index
w| 16#1600 CHO Analog Output Value | 16&#1A10 Error
CHO Analog Output Value DINT 16%7000:16%01 Sy 0 BIT 16z
v| 16#1601 CH1 Analog Output Value
CH1 Analog Output Value DINT 16#7001:16#01
v| 16#1602 CH2 Analog Output Value
CH2 Analog Output Value DINT 16#7002:16%01
v| 16#1603 CH3 Analog Output Value
CH3 Analog Output Value DINT 16%7003:16%01
v 16#1604 CH4 Analog Output Value
CH4 Analog Output Value DINT 16#7004:16%01

LY

16#1605 CH5 Analog Output Value
CH5 Analog Output Value
16#1606 CH6 Analog Output Value
CH6 Analog Output Value
16#1607 CH7 Analog Output Value
CH7 Analog Output Value

LY

Y

DINT 16%7005:16%01

DINT 16%7006:16%01

DINT 16#7007:16701

value, status and error codes for each channel.

General

CoE Parameters

Process Data

Log

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current

Find Filter Shaw all + &b Add FE for 10 Channel... Go to Instance
Variable Mapping Channel Address Type  Unit  Description
+- T CHO Analog Output Value QD54 DINT CHO Analog Output Value
+- T CH1 Analog Output Value %QD55 DINT CH1 Analog Output Value
+-Tg CH2 Analog Qutput Value QD56 DINT CH2 Analog Output Value
+- T CH3 Analog Qutput Value QD57 DINT CH3 Analog Output Value
+- T CH4 Analog Qutput Value QD58 DINT CH4 Analog Output Value
+- T CHS5 Analog Output Value QD59 DINT CH5 Analog Output Value
+- T CHé6 Analog Output Value QD60 DINT CH& Analog Output Value
+. T CH7 Analog Qutput Value %QD61 DINT CH7 Analog Output Value
“ System Error %IN228.0 BIT System Error

Reset Mapping

@ = Create new variable

"% =Mapto existing variable

Always updatevariables

Use parent device setting
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5.7.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors

General Update History Auto Update Only New Messages Ack. Messages

Type Flags Timestamp Message
€ Error M 4/14/2023 4:24: 26 PM 304ms {16#FF02) EtherCAT Connection Lost.

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT I/0 Mapping

EtherCAT IEC Qbjects

Status

0]

5.7.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

G | -
enera EtherCAT : Running

CoE Parameters Last DiagnosticMessage Acknowledge

Expert Process Data Diag String
Process Data

Online

DiagHistory
EtherCAT Parameters
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information
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5.7.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General
Hame: AX-508DA01-0A (8 AQ, +/-10V, 16Bits, 200us)

CoE Parameters Vendor: Delta Electronics, Inc.
Categories: Slave

Process Data Type: &5
ID: 1DD_1051314000320000

Log Version: Revision=16+#00320000
Order number: AX-503DAD1-0A

EtherCAT /0 Mapping Description: EtherCAT Slave imported from Slave XML: AX-5080A01-0A_V0320000_20230413.xml Device: AX-508DA01-0A (8 AD, +/-10V, 18Bits, 200us).
AX-508DA01-0A (8 AQ, +/-10V, 16Bits, 200us)

EtherCAT IEC Objects

Status

Infarmation

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version.

Filter T Index:Subindex Name Value Current Value Default Value
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5.7.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.
For software operation, refer to section 5.7.4 for more information. The function blocks in the software are available for you
to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use

Output mode setting or the channel | DFB_DA_RD_ModeSetting
is OFF. DFB_DA_WR_ModeSetting
DFB_DA_RD_CalOffset

16#8000 Mode Setting

16#8001 Calibration Offset Calibration - offset DFB_DA WR CalOffset
o ] o ] DFB_DA RD_CalGain
16#8002 | Calibration Gain Calibration - gain DFB_DA_WR_CalGain
Output Setting when Setting for output behavior when
16#8003 EtherCAT Connection Lost EtherCAT connection is lost
DINT (DINT)
Output Value Setting when Setting for output value when
16#8004 EtherCAT Connection Lost EtherCAT connection is lost
DINT (DINT)

Setting for output behavior when

0]

Output Setting when Module

16#8005 | . the PLC CPU is in STOP state

in Stopped State DINT (DINT)
1648006 Output Value Setting when Setting for output value when the

Module in Stopped State DINT | PLC CPU is in STOP state (DINT)
16#8010 Format Data format setting

Output Setting when Setting for output behavior when
16#8013 EtherCAT Connection Lost EtherCAT connection is lost

REAL (floating-point)

Output Value Settings when Setting for output value when
16#8014 EtherCAT Connection Lost EtherCAT connection is lost

REAL (floating-point)

Output Settings when Setting for output behavior when
16#8015 | Module in Stopped State the PLC CPU is in STOP state

REAL (floating-point)

Output Value Settings Setting for output value when the
16#8016 | when Module in Stopped PLC CPU is in STOP state

State REAL (floating-point)

- Scale upper limit setting (floating- DFB_DA_RD_ScaleUpperLimit
16#8030 | Scale Upper Limit REAL noint) DFB_DA_WR_ScaleUpperLimit
- Scale lower limit setting (floating- DFB_DA_RD_ScaleLowerLimit

16#8031 | Scale Lower Limit REAL noint) DFB_DA_WR_ScaleLowerLimit
16#8100 | DAC Raw Data Raw data
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5.7.5.1 Module Status

Index |Subindex Name

Description

Data Type

Attr. Default

16#5000 16#01 Module Status

Status of the module

UINT

RO

° Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act
according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series
PLC) as the controller, the module status will be 0, which indicates it is controlled by EtherCAT State Machine.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modulle is controlled by the controller and the status of the
controller is Run.
5 Controlled by Controller (Stop) The modulle is controlled by the controller and the status of the
controller is Stop.

5.7.5.2 User Command

Index |Subindex Name

Description

Data Type

Attr. Default

16#5001 16#01 User Command Commands for users to use

UINT

RW

0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the

module will respond with a corresponding value to show if the execution is success or not.

) User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*1 |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory

of the module.
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5.7.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#02 CH1 Mode Setting USINT | RW 0
16#03 CH2 Mode Setting USINT | RW 0
16#04 CH3 Mode Setting USINT | RW 0
16#8000 Voltage mode setting
16#05 CH4 Mode Setting USINT | RW 0
16#06 CH5 Mode Setting USINT | RW 0
16#07 CH6 Mode Setting USINT | RW 0
16#08 CH7 Mode Setting USINT | RW 0
) Explanation
Select the mode to set the channel to ON.
) Supported modes
Mode Mode range DINT range
0 Disable NA
1 -10 V-10 V +30000
2 ov-10V 0-30000
3 -5V-5V +30000
4 oVvV-5V 0-30000
5 1V-5V 0-30000
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o

5.7.5.4 Calibration

Index | Subindex Name Description Data Type|Attr. |Default

16#01 |CHO Calibration Offset REAL |RW 0
16#02 |CHL1 Calibration Offset REAL |RW 0
16#03 |CH2 Calibration Offset REAL |RW 0

1648001 16#04 |CH3 Calibration Offset Offs_et N REAL |RW 0
16#05 |CH4 Calibration Offset Setting range: no limit REAL |[RW| 0
16#06 |CH5 Calibration Offset REAL |RW 0
16#07 |CH6 Calibration Offset REAL |RW 0
16#08 |CH7 Calibration Offset REAL |RW 0
16#01 |CHO Calibration Gain REAL |RW| 1.0
16#02 |CHL1 Calibration Gain REAL |RW| 1.0
16#03 |CH2 Calibration Gain REAL |RW| 1.0

Le8002 16#04 |CH3 Calibration Gain Gain REAL |RW| 1.0
16405 |CH4 Calibration Gain Setting range: 0.9-1.1 REAL |[RW| 1.0
16#06 |CH5 Calibration Gain REAL |RW| 1.0
16#07 |CH6 Calibration Gain REAL |RW| 1.0
16#08 |CH7 Calibration Gain REAL |RW| 1.0

o Explanation

When there is an obvious difference between output values and actual values, you can change Offset and Gain to correct
the output curve. The formula is

OQutput = (Input X Gain) + Of fset

Example

The mode of channels is -10.0 V to +10.0 V. Gain is 1 and Offset is 0 by default, and the corresponding value is -10.0 V to
+10.0 V. If Gain is set to 0.9 and Offset is set to 2, the value after calibration is -7.0 V to +11.0 V.
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5.7.5.5 Output Setting and Value Setting when EtherCAT Connection Lost

Index | Subindex Name Description _?;;2 Attr. | Default
16401 CHO Output Setting when EtherCAT Connection USINT | rRW 0
Lost DINT
16402 CH1 Output Setting when EtherCAT Connection USINT | rRW 0
Lost DINT
16403 CH2 Output Setting when EtherCAT Connection USINT | rRW 0
Lost DINT
16404 CH3 Output Setting when EtherCAT Connection . USINT | rRW 0
1648003 Lost DINT . . Setting for output
16405 CH4 Output Setting when EtherCAT Connection |behavior (DINT) USINT | RW 0
Lost DINT
16406 CH5 Output Setting when EtherCAT Connection USINT | rRW 0
Lost DINT
16407 CH6 Output Setting when EtherCAT Connection USINT | rRW 0
Lost DINT
16408 CH7 Output Setting when EtherCAT Connection USINT | rRW 0
Lost DINT
CHO Output Value Setting when EtherCAT
16#01 Connection Lost DINT USINT | RW 0
CH1 Output Value Setting when EtherCAT
16#02 Connection Lost DINT USINT | RW 0
16403 CH2 Out.put Value Setting when EtherCAT USINT | rRW 0
Connection Lost DINT Setting for output
16404 CH3 Out.put Value Setting when EtherCAT value (DINT); USINT | rRW 0
Connection Lost DINT
1648004 CH4 Output Value Setti hen EtherCAT
16#05 | oo o e e Setting value: USINT | RW 0
CH5 Output Value Setting when EtherCAT ~30000 30000
16#06 Connection Lost DINT USINT | RW 0
CH6 Output Value Setting when EtherCAT
16#07 Connection Lost DINT USINT | RW 0
CH7 Output Value Setting when EtherCAT
16#08 Connection Lost DINT USINT | RW 0
CHO Output Settings when EtherCAT
16#01 Connection Lost REAL USINT | RW 0
CH1 Output Settings when EtherCAT
16#02 Connection Lost REAL USINT | RW 0
CH2 Output Settings when EtherCAT
16#03 Connection Lost REAL USINT | RW 0
16404 CH3 Out.put Settings when EtherCAT Setting for output | USINT | RW 0
Connection Lost REAL ; )
16#8013 CH4 Output Settings when EtherCAT behavior (floating-
16#05 Connection Lost REAL point) USINT | RW 0
CH5 Output Settings when EtherCAT
16#06 Connection Lost REAL USINT | RW 0
CH6 Output Settings when EtherCAT
16#07 Connection Lost REAL USINT | RW 0
CH7 Output Settings when EtherCAT
16#08 Connection Lost REAL USINT | RW 0
CHO Output Value Settings when EtherCAT
16#01 Connection Lost REAL Setting for output USINT | RW 0
CH1 Output Value Settings when EtherCAT value (floating-
1648014 16#02 Connection Lost REAL point); USINT | RW 0
16403 CH2 Output Value Settings when EtherCAT USINT | rRW 0
Connection Lost REAL Setting value: no
CH3 Output Value Settings when EtherCAT limit
16#04 Connection Lost REAL USINT | RW 0
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Description DELE Attr.

Type Default

Index | Subindex Name

16405 CH4 Out.put Value Settings when EtherCAT
Connection Lost REAL

16406 CH5 Out_put Value Settings when EtherCAT
Connection Lost REAL

16407 CH6 Out_put Value Settings when EtherCAT
Connection Lost REAL

16408 CH7 Out.put Value Settings when EtherCAT
Connection Lost REAL

USINT | RW 0

USINT | RW 0

USINT | RW 0

USINT | RW 0

) Explanation

When the EtherCAT connection is lost, the output channel will act according to the mode that user sets. When the mode

is set to 1 (User-Define Value), the output channel will act according to the settings in “Output Value Settings when
EtherCAT Connection Lost”.

[ Setting for output behavior

Mode Name Description
0 Set to Default The output sets to default.
) The output is as the settings in Output Value
L User-Define Value Settingspwhen EtherCAT gonneot If)ost.
2 Lower Limit The output sets to the minimum limit.
3 Higher Limit The output sets to the maximum limit.
4 Keep Last Value The output keeps the last value.
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5.7.5.6 Output Setting and Value Setting when Module in Stopped State

Index | Subindex Name Description _?;;2 Attr. | Default
CHO Output Setting when Module in Stopped
16#01 State DINT USINT | RW 0
16402 CH1 Output Setting when Module in Stopped USINT | rRW 0
State DINT
16403 CH2 Output Setting when Module in Stopped USINT | rRW 0
State DINT
16404 CH3 Output Setting when Module in Stopped . USINT | rRW 0
1648005 State DINT . . Setting for output
16405 CH4 Output Setting when Module in Stopped behavior (DINT) USINT | RW 0
State DINT
16406 CHS5 Output Setting when Module in Stopped USINT | rRW 0
State DINT
CH6 Output Setting when Module in Stopped
16#07 State DINT USINT | RW 0
16408 CH7 Output Setting when Module in Stopped USINT | rRW 0
State DINT
CHO Output Value Setting when Module in
16#01 Stopped State DINT USINT | RW 0
CH1 Output Value Setting when Module in
16#02 Stopped State DINT USINT | RW 0
CH2 Output Value Setting when Module in
16#03 Stopped State DINT Setting for output USINT | RW 0
16404 CH3 Output Value Setting when Module in value (DINT); USINT | rRW 0
Stopped State DINT
1648006 CH4 Output Value Setti hen Module i
16#05 |Gy e‘(‘j %l:atea[;ilTe ing when Nodule in Setting value: USINT | RW 0
CHEFS)pOutput Value Setting when Module in ~30000 30000
16#06 Stopped State DINT USINT | RW 0
CH®6 Output Value Setting when Module in
16#07 Stopped State DINT USINT | RW 0
CH7 Output Value Setting when Module in
16#08 Stopped State DINT USINT | RW 0
CHO Output Settings when Module in Stopped
16#01 State REAL USINT | RW 0
CH1 Output Settings when Module in Stopped
16#02 State REAL USINT | RW 0
CH2 Output Settings when Module in Stopped
16#03 State REAL USINT | RW 0
16404 CH3 Output Settings when Module in Stopped Setting for output | USINT | RW 0
State REAL ; .
16#8015 CH5 Output Settings when Module in Stopped behavior (floating-
16#05  |Sinte REAL point) USINT | RW 0
CH6 Output Settings when Module in Stopped
16#06 State REAL USINT | RW 0
CH7 Output Settings when Module in Stopped
16#07 State REAL USINT | RW 0
CHS8 Output Settings when Module in Stopped
16#08 State REAL USINT | RW 0
CHO Output Value Settings when Module in
16#01 USINT | RW 0
Stopped State REAL Setting for output
CH1 Output Value Settings when Module in value (floating-
16#02 Stopped State REAL point); USINT | RW 0
16#8016 - -
16403 CH2 Output Value Settings when Module in USINT | rRW 0
Stopped State REAL Setting value: no
CH3 Output Value Settings when Module in limit
16#04 Stopped State REAL USINT | RW 0
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Index | Subindex Name Description .??;2 Attr. | Default

CHO Output Value Settings when Module in

16#05 Stopped State REAL USINT | RW 0
CH1 Output Value Settings when Module in

16#06 Stopped State REAL USINT | RW 0
CH2 Output Value Settings when Module in

16#07 Stopped State REAL USINT | RW 0
CH3 Output Value Settings when Module in

16#08 Stopped State REAL USINT | RW 0

) Explanation

When the PLC makes the module enter STOP state, the output channel will act according to the mode that user sets.
When the mode is set to 1 (User-Define Value), the output channel will act according to the settings in “Output Value
Settings when EtherCAT Connection Lost”".

) Setting for output behavior

Mode Name Description
0 Set to Default The output sets to default.
. The output is as the settings in Output Value
L User-Define Value Settings when EtherCAT Connect Lost.
2 Lower Limit The output sets to the minimum limit.
3 Higher Limit The output sets to the maximum limit.
4 Keep Last Value The output keeps the last value.
5.7.5.7 Format
Index | Subindex Name Description Data Type| Attr. | Default
0: DINT Format
16#8010 16#01 Format 1: REAL Format USINT | RW 0

) Explanation

You can set the format and the decimal places according to your demand.

When the data format is set to DINT Format, set up the DINT parameters which are with “DINT” following a parameter
name. When the data format is set to REAL Format, set up the REAL parameters which are with “REAL” following a

parameter name.
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5.7.5.8 Scale

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Scale Upper Limit REAL REAL |RW 10
16#02 |CH1 Scale Upper Limit REAL REAL |RW 10
16#03 |CH2 Scale Upper Limit REAL REAL |RW 10
1648030 16#04 |CH3 Scale Upper Limit REAL Scale upper limit setting; REAL |RW 10
16#05 |CH4 Scale Upper Limit REAL  [Setting range: no limit REAL |RW 10
16#06 |CH5 Scale Upper Limit REAL REAL |RW 10
16#07 |CHG6 Scale Upper Limit REAL REAL |RW 10
16#08 |CH7 Scale Upper Limit REAL REAL |RW 10
16#01 |CHO Scale Lower Limit REAL REAL |RW -10
16#02 |CH1 Scale Lower Limit REAL REAL |RW -10
16#03 |CH2 Scale Lower Limit REAL REAL |RW -10
16#04 |CH3 Scale Lower Limit REAL  |scale lower limit setting: REAL |RW -10
1648031 16#05 |CHO Scale Lower Limit REAL  [Setting range: no limit REAL |RW -10
16#06 |CH1 Scale Lower Limit REAL REAL |RW -10
16#07 |CH2 Scale Lower Limit REAL REAL |RW -10
16#08 |CH3 Scale Lower Limit REAL REAL |RW -10

0]

) Explanation

You can set the scale range based on the analog specification for channels when the data format is REAL (floating-
point).

) Example

If the mode of channels is -10 V to +10 V, the analog range is -10 V to +10 V; the scale upper limit is 10.0 and the scale
lower limit is -10.0. The digital values -10.0 to +10.0 correspond to the analog values -10 V to +10 V, as the example below
shows.

Analog value

oyl — — - - - - 1
g
-
b
d I
7
e
Rated _ |
output range -
] 7 |
e
- I
g
- I
_ | Digital
\ >value
-0V
\ /
Scale lower limit -10.0 I Scale upper limit 10.0
Scale range
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5.7.5.9 DAC Raw Data

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO DAC Raw data DINT |RO 0
16#02 |CH1 DAC Raw data DINT |RO 0
16#03 |CH2 DAC Raw data DINT |RO 0
16#04 |CH3 DAC Raw data DINT |RO 0
16#8100 Raw data
16#05 |CH4 DAC Raw data DINT |RO 0
16#06 |CH5 DAC Raw data DINT |RO 0
16#07 |CH6 DAC Raw data DINT |RO 0
16#08 |CH7 DAC Raw data DINT |RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.7.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

5.7.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.7.6.2 DC Mode

The I/0 values of various modules are refreshed according to synchronization modes, SYNCO as well as SYNCO and
SYNC1. However the actual output time for different modules varies, due to the differences of firmware versions and
hardware.

[ SYNCO

Using the SYNC signal SYNCO to refresh the values of output channels among modules at the same time.

Set Output | Output Valid EtherCAT Cycle Time

SYNCO SYNCO
| |
|
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output | Get Input : Set Output | Get Input

| |

| |

~

|

A
|
1

| t Latch .
Get Input | nput Latcl » Time

[ SYNCO + SYNC1

Using SYNCO to refresh values of output channels and using SYNC1 to refresh values of input channels among modules
at the same time. The shift time of SYNCO and SYNCL1 can be modified with DIADesigner-AX.

SYNCO SYNC1 SYNCO SYNC1
| |
| |
10 Data 10 Data

AX EtherCAT Bus Refreshing : Refreshing :

| |
Output Module : Set Output | : Set Output |
Input Module : Get Input | : Get Input |
Input/Output Module : Set Output I Get Input | : Set Output I Get Input |

| - |
Set Output I Output Valid & |

:, EtherCAT Cycle Time J
Get Input | Input Latch | I

» Time
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5.7.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr.| Default
16#7000| 16#01 |CHO Analog Output Value DINT RO 0
16#7001| 16#01 |CH1 Analog Output Value DINT RO 0
16#7002| 16#01 |CH2 Analog Output Value DINT RO 0
16#7003| 16#01 |CH3 Analog Output Value Analog output value; DINT RO 0
16#7004| 16#01 |CH4 Analog Output Value |Setting range: -33000-33000 DINT | RO 0
16#7005| 16#01 |CH5 Analog Output Value DINT RO 0
16#7006| 16#01 |CH6 Analog Output Value DINT RO 0
16#7007| 16#01 |CH7 Analog Output Value DINT RO 0
16#6100| 16#01 |System Error System error BOOL |RO 0

5.7.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

o Analog Output Value: You can monitor the selected channels and deselect the unused channels to save cycle

time.

o

General

CoE Parameters

Process Data

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

° Error: It is selected by default. The grayed out part cannot be modified.

Select the Outputs Select the Inputs
Name Type Index Name Type Index
w| 16#1600 CHO Analog Output Value | 16&#1A10 Error
CHO Analog Output Value DINT 16#7000:16#01 System Error BIT # #
v| 16#1601 CH1 Analog Output Value
CH1 Analog Output Value DINT 16#7001:16#01
v| 16#1602 CH2 Analog Output Value
CH2 Analog Output Value DINT 16#7002:16%01
v| 16#1603 CH3 Analog Output Value
CH3 Analog Output Value DINT 16%7003:16%01
v 16#1604 CH4 Analog Output Value
CH4 Analog Output Value DINT 16#7004:16%01
| 1681605 CH5 Analog Output Value
CH5 Analog Output Value DINT 16%7005:16%01
v/ 16#1606 CH6 Analog Output Value
CH6 Analog Output Value DINT 16#£7006:16£01
v/ 16#1607 CH7 Analog Output Value
CH7 Analog Output Value DINT 16%7007:16#01
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5.7.7.2 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT I/O Mapping.

AX_508DADT_0A n
General Find Filter Show all v gk Add FB for IO Channel... Go to Instance J
o Parameters Variable Mapping Channel Address  Type  Unit Description

= [ 16#1600 CHO Analog Output Value
Process Data ] CHO Analog Dutput Value  %QD9 DINT CHO Analog Dutput Value
= [ 16%1601 CH1 Analog Output Value
Log + T CH1 Analog Output Value | %QD10 DINT CH1 Analog Dutput Value
= [ 16%1602 CH2 Analog Output Value
EtherCAT /O Mapping + T CH2 Analog Output Value %QD11 DINT CHz Analog Output Value
=14 16#1603 CH3 Analog Output Value
FtherCAT IEC Objects g CH3 Analog Output value  %QD12 DINT CH3 Analog Output Value
crtus =2 1671604 G4 Analog Output Value
+ CH4 Analog Output Value | %QD13 DINT CH4 Analog Dutput Value
S = [ 16%1605 CHS Analog Output Value
+ g CHS Analog Output Value  %QD14 DINT CHS Analog Dutput Value
= [ 16%1608 CHE Analog Output Value
] CH6 Analog Dutput Value  %QD15 DINT CH6 Analog Dutput Value
= [ 16#1607 CHT Analog Output Value
] CH7 Analog Dutput Value  %QD16 DINT CH7 Analog Dutput Value
=-[1d 16%1A10 Error
“» System Error %IN1540  BIT System Error

5.7.7.3 Always Update Variables

Reset Mapping Always updatevariables |Use parent device setting ~
Use parent device setting
4 = Create new variable @ = Mapto existingvariable Enabled 1 (use bus cyde task if not used in any task)

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

0]

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl1 (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.

5.7.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the

current information of system error (16#A000) is displayed. In the CoE Parameters tab, you can view the error status

through Index/Sublindex of the All Parameter list.

LED indicator
Index Sublndex Name Solution
Error LED | Channel
LED
(16#FF01)
16#01 Unit Power Error ON OFF Check the power supply.
(16#FF02) o
16#02 | EtherCAT Connection ON OFF Check the module connection if the
connection is securely connected.
Lost
16403 (16#FF03) ON OFF If the proble_m per.5|st.s, contact the
16#A000 ESC or EEPROM Error local authorized distributors.
16#04 | (16#FF04) Flash Error ON OFF If the problem persists, contact the
local authorized distributors.
(16#FF05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
16406 (16#FF06) Analog ON OFF If the proble.m per.3|st.s, contact the
Power Error local authorized distributors.
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5.8 AX-502TC10-0B

AX-502TC10-0B, a temperature measurement module, converts the values received from the external thermocouple
sensors into digital signals. You can select either Celsius or Fahrenheit as the unit of measurement. This section describes
its specifications, wirings and operations.

5.8.1 Specifications

Item Specification

Input points 2

External connector type Spring-clamp terminal block (16 terminals)

1/0 refresh modes Free Run mode

12 (W) x 100 (H) x 80 (D)

Dimension (mm)

Weight 7049
Input form Differential input
Sensor type J, K, T,E, L, UN,R, S, B, C(WRe5-26), PLIl, +130 mV
Connection type 2-Wire
Resolution TC mode: 0.1 °C/0.18°F"
+130 mV mode: 0.1 mV
T " ; +0.3%: 25°C(F.S.) (%, )
Temperature messuremen £0.5%: 0-60C (F.S.)
*1%: <-20~0C (F.S.)
Rated input absolute range +130 mVv
Input impedance More than 20 KQ
Electrical Conversion time 100 ms / channel
specification - -
Warm-up time 30 minutes
Cold junction compensation error +1.27C
Between unit power and external power:
no isolation
Isolation method Between digital power and analog power: 500 VAC
Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation
Maximum power consumption Less than 300 mA (1.5 W)
(unit power)
Minimum power consumption No power consumed
(I/O Power) P
Connection Lost Protection Yes
Short Circuit Protection (SCP) --
Input power protection
Others (voltage range) 30V
Over Voltage Protection (OVP) / _
Over Current Protection (OCP)
Filter function AVG, FIR, IIR

*1. The temperature unit is 0.1 °C/0.18 °F. If Fahrenheit is selected as the temperature unit, the second decimal place is

not displayed.
*2. T: -200°C-100°C (*0.35%)
*3. B: 200°C-300°C (+0.4%)
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5.8.2 Dimensions and Parts

Dimensions

mﬁmﬁﬁmﬁﬁm

142

Unit: mm

|
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@l o ooz ——a - O
o E.§_>© (WRe526), PLIT, 130V, 24 B =
== | Eﬁg‘@ A = %E > (12
| i s
o |l ® i
ol gal
« |l ®
o [l =
|l - =
|l B =
o |l o’ =
==y R W
No. Name
1 | AX connector (L)
9 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 | Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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5.8.3 Arrangement of Terminals, LED Indicators and Wiring

5.8.3.1 Arrangement of Terminals

System LED

ERROR LED

Channe

| RUN LED

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.
Pin No. Symbol Description Pin No. | Symbol Description
LO 10+ Channel 0: sensor positive input RO 10- Channel 0: sensor negative input
L1 11+ Channel 1: sensor positive input R1 11- Channel 1: sensor negative input
L2 -- - R2 -- --
L3 -- - R3 -- --
L4 - - R4 - -
L5 - - R5 - -
L6 - - R6 - -
L7 SLD - R7 SLD -
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5.8.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A | Blinking (1) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.

5.8.3.3 Wiring and Loop Configuration

® Wiring

AX-502PS11-0A

AX-514PC40-0A

AX-502TC10-0B

—te UV UG e eSILD | SLD e Lo 10+ 0- e D

e UV UG e e SLD SLD e o 11+ 11- e
) ° e SLD SLD e ° ° i
° ° e SLD SLD e ° ° :
° ] e SLD SLD e ° ° E
° ] e SLD SLD e ° ° E
e FE FE e e FE FE e e SLD SLD ef----}-=---- J
e FE FE ¢ e FE FE ¢ e SLD SLD e

[

I 1

24VvDC = =
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[ Loop Configuration

JKR,S TEN,B,L,U,C PLI Shielded cable *1
+ A
Input voltage Shielded cable *1

-130mV ~130mv. =~ N"TTmm e -

+

dL

WAV

Moy

'
4/
A

AYAYAY:
vy v

ADC

1|
>
®

cJC
Power isolation
4 ;: AG

Unit "7 v+ V+

™77 Power |_]| V- V-
AX |
Connector |
1

© o ~Tiov 1oV

"7 Power |_[10G 10G | _

Unit
Power |
'OAX
:Con nector
0 i R)
Power

*1. Use shielded twisted pair cables for Type .J,K, R, S, T, E, N, B, L, U, C, and PLII thermocouples, and keep them separate from power cables and other cables which

generate noise.

5-201

0]



o

AX-5 Series Module Manual

5.8.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.8.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices - 2 x
=) Untitled1s -
=) Device (Ax-30BEAOMALT)
o8 Hardware Configuration
= A, Network Configuration
By EtherCAT Filter
=2 pLC Logic
=1} Application
(R Library Manager
Motion_PRG (PRG)
PLC_PRG {PRG)
= [# Task Configuration
=g EtherCAT Task
&) Motion_PRG
=g MainTask
& pic_PRG
= [ Builtin_IO (Builtin_10)
[@ oro (o10)
[ Delta_LocalBus_Master (Delta LocalBus Master)
[ EthercAT _Master_SoftMotion (| =
'3 SoftMotion General Axis Poal
Copy
Paste
w  Delete
Refactoring »
Properties.
Add Object
3 Add Folder..
Insert Device.
Scan For Devices
Disable Device
Update Device.
1" EditObject
Edit Object with
Edit 10 mapping
Import mappings from CSV..
Export mappings to CSV...
3 E5 Parameter Backup and Restore...
o Phome
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices - X

=5 Lhtitedio -
=- i Device (AX-308EAOMALT)
@ Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter
=20 PLC Logic
=1} Application
i) Lbrary Manager
Mation_FRG (FRG)
PLC_PRG (PRG)
=88 Task Configuration
= EtherCAT Task
] Motion_PRG
=g MainTask
] pLC_PRG
= Buitin_I0 (Builtin_I0)
[ o0 (PI1O)
[{ Delta_LocalBus_Master (Delta LocalBus Master)
=[f] EtherCAT_Master_SoftMotion (Ax-3 Series EtherCAT Master SoftMotion)
T AX_500CEC00_0A (AX-500CECON-0A (FtherCAT Counlerh)
3 SoftMotion General Axis P &b Cut

Copy

Paste
w Delete

Refactoring 3
Properties..

Add Object

) AddFolder
Insert Device.
Disable Device
Update Device.
[J° Edit Object
Edit Object with
Edit 10 mapping
Import mappings fram CSV.

Export mappings ta CSV.

5-203



AX-5 Series Module Manual

) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > I X
=5 Untited19 -
=[] Device (AX-30BEAOMAIT)
o Hardware Configuration
= J_ Metwork Configuration
A, EtherCAT Filter
=Bl PLC Logic
= o Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=38 EtherCAT Task
& Motion_PRG
=-$8 MairTask
48] pLC_PRG
=0 [ Builttn_I0 (Builtin_10)
[ 10 (pIo)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
& SoftMotion General Asis Poal

Cut

5 <

m Copy
Paste
¥ Delete

Refactoring 3
Properties.

Add Object
&) AddFolder...

Add Device

Insert Device...

Disable Device

o

Update Device.
[§ EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..

Eh Parameter Backup and Restore

E T ™ rai-

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices m} st

Seanmed Devices

Device name Device type Alias Address
=k A _S00CECO0_04 LX-S00CECO0-04 (EtherCAT Conpler) 0
AX_S0ZFS11 04 AX-S0ZPR11-04 (Unit Fower Supply, 24VDC, 24) 0

AX_S02TCI00OB  AX-S02TCI0-0B (2 IC, I, K, T, E, L, U, I, B, & B, C{WRe5-26), PLII, +-130mY¥, 24 Bit) 0

Lo S e [] Shoew differences to project

Bcan Devices Copy All Devices to Project Cloz=
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5.8.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.
Genera! PNEEANEAN RS X
CoE Parameters Favorites
Process Data Filter 7T Index:Subindex Name Value Current Value Default Value Range
Diagnosis History
Log
NA 16#5001:16#01 User Command - User Command
EtherCAT [0 Mapping
EtherCAT IEC Objects
Status
Information
Function Description
Compare Compare

Upload Selection from Device

Upload the selected parameters from the
module to DIADesigner-AX.

Upload All from Device

Upload all the parameters from the module to
DIADesigner-AX.

Download Selection to Device

Download the selected parameters from
DIADesigner-AX to the module.

Download All to Device

Download all the parameters from
DIADesigner-AX to the module.

Synchronize to Selection Startup Parameter(s)

Synchronize the selected parameters to the
startup parameters.

Synchronize to All Startup Parameter(s)

Synchronize all the parameters to the startup
parameters.

Icon
=
—

1t
—
—»
=]
h 4
| — |

.-:C_/
ey
b4

Delete

Delete
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(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General ‘ %]
CoE Parameters Startup Parameters
Process Data Line Index:Subindex Name Value Range Bit Length
1 16+#8000:16%01 CHO Mode Setting Disable 8 ~
L
o9 2 16%8000:16%02 CH1 Mode Setting Disable 8
EtherCAT 1/0 Mapping 3 16#8001:16201 CHO Calibration Offset 0 E
4 16#8001:16#02 CH1 Calibration Offset 0 32
EtherCAT IEC Objects 5 16#8002:16%01 CHO Calibration Gain 1 0.9~ 1.1 2
Status [ 16#8002:16%02 CH1 Calibration Gain 1 09~11 32
7 16#8003:16&01 CHO Digital Filter Setting Inactive 8
Information 8 16#8003:16#02 CH1 Digital Filter Setting Inactive 8
9 16#8004:16201 CHO Moving Average Times 10 0~ 100 8
10 16#8004:16202 CH1 Moving Average Times 10 0~ 100 8
1 16#8005:16201 CHO Enable User Limit Alarm Disable 8
12 16#8005:16202 CH1 Enable User Limit Alarm Disable 8
13 16#8006:16%01 CHO User Upper Limit 2300 32
14 16#8006:16%02 CH1 User Upper Limit 2300 32
15 16#8007:16%01 CHO User Lower Limit -200 32
Icon Function Description
o€ | Delete Delete
f Move up Move up
+ Move down Move down
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(3) All Parameters

) You can find all the CoE parameters here. Click

start to upload and download the parameters.

on the toolbar to go into online mode first, and then you can

) After clicking the upload button, you can see the current values in Current Value column.

) You can edit the values of parameters in Value column. Once you click the download button, the setting values

will

General

be written into the module and take effect right away.

P (8 | |28 |2

CoE Parameters All Parameters ey
Process Data Filter Y | Index:Subindex Name value Current Value Default Value Range
Diagnosis History
Log
BT e NA 16#5001:16%01 User Command - User Command
EtherCAT IEC Objects NA 16#8000:16#01 Mode Setting - CHO Mode Setting Disable Disable
NA 16#8000:16202 Mode Setting - CH1 Mode Setting Disable Disable
Status NA 16#8001:16#01 Calibration Offset - CHO Calibration Offset 0 0
NA 16#8001:16#02 Calibration Offset - CH1 Calibration Offset ] 0
Information " " - - -
NA 16#8002:16%01 Calibration Gain - CHO Calibration Gain 1 1 0.9~ 11
NA 16#8002:16#02 Calibration Gain - CH1 Calibration Gain 1 1 0.9~11
NA 16#8003:16201 Digital Filter Setting - CHO Digital Filter Setting Inactive Inactive
NA 16#8003:16#02 Digital Filter Setting - CH1 Digital Filter Setting Inactive Inactive
MNA 16#8004:16#01 Moving Average Times - CHO Moving Average Ti.. | 10 10 0~ 100
NA 16#8004:16702 Moving Average Times - CH1 Moving Average Ti... | 10 10 0~ 100
NA 16#8005:16#01 Enable User Limit Alarm - CHO Enable User Limit__. | Disable Disable
NA 16#8005: 16702 Enable User Limit Alarm - CH1 Enable User Limit... | Disable Disable
NA 16#8006:16%01 User Upper Limit - CHO User Upper Limit 2300 2300
NA 16#8006:16%02 User Upper Limit - CH1 User Upper Limit 2300 2300
NA 16#8007:16%01 User Lower Limit - CHO User Lower Limit -200 -200
Icon Function Description
41“ Compare Compare
= . . Upload the selected parameters from the module
= Upload Selection from Device .
to DIADesigner-AX.
& i Upload all the parameters from the module to
—= Upload All from Device .
DIADesigner-AX.
=g . . Download the selected parameters from
—s Download Selection to Device )
DIADesigner-AX to the module.
$ . Download all the parameters from DIADesigner-
[ Download All to Device
AX to the module.
= . . Synchronize the selected parameters to the
Synchronize to Selection Startup Parameter(s)
startup parameters.
Fy ) Synchronize all the parameters to the startup
& Synchronize to All Startup Parameter(s)
parameters.
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[ ] You can select and right-click the parameter to add the selected parameter to the Favorites.

General C_Q
CoE Parameters All Parameters:Error and Status>System Error W Clear
Process Data Filter T Index:Subindex Name Value Current Value Default Va
Log
EtherCAT If0 Mapping
Add to Favorites [*l
EtherCAT IEC Objects
Add to Startup Parameters
Status Import...
Export...
Information
Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected
5.8.4.3 Process Data
(1) Inthe Process Data tab, select the desired outputs and inputs.
General Select the Outputs Select the Inputs
MName Type Index MName Type Index
CoE Parameters [] 16#1600 CHO External CIC Value v 16#1A00 CHO Input Value
5 Dt CHO Bxternal CIC Value REAL 16%7000:16%01 CHO Input Value REAL 16#6000:16%01
rocess Data [] 16#1601 CH1 External CIC Value |v| 16#1A01 CH1 Input Value
Log CH1 BExternal CIC Value REAL 16%7001:16%01 CH1 Input Value REAL 16%6001:16%01
[w] 16#1A04 Error and Status
EtherCAT /O Mapping System Error BIT 16%6100:1601
CHD Status BIT 16#6100:16%02
EtherCAT IEC Objects CH1 Status BIT 16%6100:16%03
Status [w] 16#1A05 Wire Break
CHO Wire Break BIT 16%6101:16501
Information CH1 Wire Break BIT 16#6101:1602
(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.
General Find Filter Show all = dh Add FB for [0 Channel.. "= Go to Instance J
R Variable Mapping Channel Address Type  Unit  Description
" CHO External CIC Values QD54 REAL CHO External CIC Value
Process Data "% CH1 External CIC Value °LQD55 REAL CH1 External CIC Value
9 CHO Input Value %ID57 REAL CHO Input Value
Log Rl CH1Input Value %ID58 REAL CH1 Input Value
“ System Error 2RIN238.0 BIT System Error
EtherCAT 10 Mapping L] CHO Status %IX236.1  BIT CHO Status
*p CH1 Status %IN238.2 BIT CH1 5tatus
ChetAgIECOhees * CHO Wire Break %IX237.0  BIT CHO Wire Break
3 CH1 Wire Break SeIN237.1 BIT CH1 Wire Break
Status
Information
| Reset Mapping Always updatevariables |Use parent device setting v
o l -“@ = Create new variable " =Map to existing variable
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5.8.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors

General Update History Auto Update Only New Messages Ack. Messages

Type Flags Timestamp Message
€ Error M 4/14/2023 4:24: 26 PM 304ms {16#FF02) EtherCAT Connection Lost.

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT I/0 Mapping

EtherCAT IEC Qbjects

Status

0]

5.8.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General
Enera EtherCAT : Running

CoE Parameters Last Diagnostic Message Acknowledge

Expert Process Data Diag String
Process Data

Online

DiagHistory
EtherCAT Parameters
EtherCAT I/0 Mapping
EtherCAT IEC Objects
Status

Information
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5.8.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General

CoE Parameters
Process Data

Log

EtherCAT I/0 Mapping
EtherCAT IEC Objects
Status

Information

(2) Click

General

Name: AX-502TC10-0B (27C, 1, K, T, E, L, U, N, R, 5, B, C{WRe5-26), PLII, +-130mV, 24 Bits)

Vendeor: Delta Electronics, Inc,

Categories: Slave

Type: 63

ID: 1DD_1051701100310100

Version: Revision=16#00310100

Order number: AX-507TC10-0B

Description: EtherCAT Slave imported from Slave XML: AX_502TC10_0B_v0310100_20230321.xml Device: AX-50ZTC10-0B (2TC, 3, K, T, E, L, U, N, R, 5,
B, C(WRe5-26), PLII, +-130mV, 24 Bits). AX-50ITC10-0B (27C, 1,K, T, E, L, U, N, R, 5, B, C(WRe5-26), PLII, +-130mV, 24 Bits)

on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version.

Filter T

Index:Subindex

Name Value Current Value Default Value
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5.8.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.

For software operation, refer to section 5.8.4 for more information. The function blocks in the software are available for you

to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
) Mode setting or the channel is DFB_TC_RD_ModeSetting
16#8000 | Mode Setting OFF. DFB_TC_WR_ModeSetting
16#8001 Calibration Off Calibrati f: DFB_TC_RD_CalOffset
alibration Offset alibration - offset DFB_TC WR_CalOffset
16#8002 Calibration Gai Calibrati i DFB_TC_RD_CalGain
alibration Gain alibration - gain DFB_TC_WR_CalGain
648003 inital Filter Setti icital fil ) DFB_TC_RD_FilterSetting
16# Digital Filter Setting Digital filter setting DFB_TC WR_FilterSetting
1648004 Moving A Ti Movi ] DFB_TC_RD_AverageTimes
oving Average Times oving average times DFB_TC_WR_AverageTimes
1648005 Enable User Limit Alarm Enable / disable the alarm of
DINT exceeding the user-defined limit
16#8006 User Upper Limit DINT User-defined upper limit
16#8007 User Lower Limit DINT User-defined lower limit
16#8010 Decimal Places Decimal places
16#8011 Unit of Temperature Unit of temperature
1648012 CJC Function Cold _Junctlon compensation
function
16#8100 ADC Raw Data ADC raw data
16#8101 CJ Temperature Temperature of cold junction
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5.8.5.1 Module Status

Index |Subindex Name Description Data Type Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

) Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will

act according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5
Series PLC) as the controller, the module status will be 0, which indicates it is controlled by EtherCAT State Machine.

) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modulle is controlled by the controller and the status of the
controller is Run.
5 Controlled by Controller (Stop) The module is controlled by the controller and the status of the

controller is Stop.

5.8.5.2 User Command

Index |Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the
module will respond with a corresponding value to show if the execution is success or not.

) User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*L|f there are no startup parameters, the save command can be used to save the parameter setting values to the
memory of the module.

5.8.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#8000 Temperature mode setting
16#02 CH1 Mode Setting USINT | RW 0

) Explanation

Select the mode to set the channel to ON. The conversion time = Number of channels that are enabled x 100 ms.
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) Supported modes

Setting value Mode Setting range (°C) Setting range (°F)
0 Disable - -
1 J -200°C - 1200°C -328°F — 2192°F
2 K -200°C - 1360°C -328°F — 2480°F
3 T -200°C - 400°C -328°F — 752°F
4 E -200°C - 1000°C -328°F — 1832°F
5 L -200°C - 900°C -328°F — 1652°F
6 U -200°C - 600°C -328°F — 1112°F
7 N -150°C - 1300°C -238°F — 2372°F
8 R -50°C - 1760°C -58°F — 3200°F
9 S -50°C - 1760°C -58°F — 3200°F
10 B 200°C - 1800°C 392°F — 3272°F
11 C (WReb-26) 20°C - 2300°C 68°F — 4172°F
12 PLII 0°C -1300°C 32°F — 2372°F
13 +130mV -130mV - 130mV -130mV - 130mV
5.8.5.4 Calibration
Index | Subindex Name Description Data Type|Attr. |Default
16#01 |CHO Calibration Offset Offset REAL |RW 0
16#8001 . -
16#02 |CH1 Calibration Offset Setting range: no limit REAL |RW| 0
16#01 |CHO Calibration Gain Gain REAL |RW| 1.0
16#8002 .
16#02 |CH1 Calibration Gain Setting range: 0.9-1.1 REAL |RW| 1.0

) Explanation

When there is an obvious difference between input values and actual values, you can change Offset and Gain to correct

the input curve. The formula is

Example

Output = (Input X Gain) + Of fset

The mode for the channel is J-Type. Gain is 1 and Offset is 0 by default. The signal ranges from -200°C to 1200°C. If

Gain is set to 0.9 and Offset is set to 2, the value after calibration is -178°C to 1082°C.
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5.8.5.5 Digital Filter

Index | Subindex Name Description Data Type |Attr. |Default
16#01 |CHO Digital Filter Setting USINT |RW 0
16#8003 Digital filter setting
16#02 |CH1 Digital Filter Setting USINT |RW 0
16#01 |CHO Moving Average Times ; ; USINT |RW 0
1648004 Movllng average tlmes.
16#02 |CH1 Moving Average Times Setting range: 1-100 times | ygNT |RW | 0

) Explanation

The parameters here are for setting digital filter function. The module provides 3 types of filters, Moving Average Filter,
Infinite Impulse Response (IIR) Filter and Finite Impulse Response (FIR) Filter for users to choose from. The conversion
time will not be affected when the digital filter is enabled.

Moving Average Filter

A moving average filter uses the latest pieces of sampled data to create a series of averages to smooth the data. Compared
to other types of digital filters, a moving average filter is fast in computation and algorithm, without occupying the CPU
processing time. But the filtering result of a moving average filter is not as effective as an IIR filter or a FIR filter.

IIR (Infinite Impulse Response) Filter

An infinite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises,
an IIR filter works more efficiently than a moving average filter does. This IIR filter is a low-pass filter. The advantage of an
IIR filter is that within the same length of operation time, the filtering result of an IIR filter is better than what a FIR filter can
offer. Since an IIR filter can only have a non-linear phase response, it has an inconsistent output delay at every frequency,
the input signals may be distorted and the stability issue may be raised. An IIR filter may be not suitable for applications
such as oscilloscope waveform and electrocardiography that require demanding waveforms.

Frequency response of IIR filter

5-214



Chapter 5 Analog

Input/Output Modules

FIR (Finite impulse response) Filter

A finite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises, a FIR
filter works more efficiently than a moving average filter does. This FIR filter is a low-pass filter. The advantage of a FIR
filter is that it has a linear phase response which means a FIR filter has a consistent output delay at all frequencies while
an IR filter has an unequal delay at different frequencies. A FIR filter is ideal for a wide range of applications. However

within the same length of operation time, the filtering result of a FIR filter is not as good as what an IIR filter can deliver.

Frequency response of FIR filter

° Digital filter modes
Mode Name of digital filter
0 Inactive
1 Moving Average
2 IIR1
3 IIR2
4 IIR3
5 IIR4
6 FIR4
7 FIR8
8 FIR16
9 FIR32
o Conversion time for enabled channels and corresponding cut-off frequency of filters
Number of _ Cut-off frequency
channels | Conversion
thfg'\?fe time IIR1 IIR2 IIR3 IIR4 FIR4 FIR8 FIR16 FIR32
1 100ms 3.5Hz 2.5Hz 1.5Hz 0.5Hz 2.92Hz 1.79Hz 1.44Hz 0.82Hz
2 200ms 1.75Hz 1.25Hz 0.75Hz 0.25Hz 1.46Hz 0.9Hz 0.72Hz 0.41Hz

Note: For the channel conversion time, refer to section 5.8.5.3 Mode Setting.
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5.8.5.6 User Limit Alarm

Index Subindex Name Description Data Type | Attr. | Default
o Enable / disable the
16#8003 user-defined limit BOOL RW
16#02 |CH1 Enable User Limit Alarm 0: Disable (default) 0
1: Enable
16#01 |CHO User Upper Limit _dafi PR, 2300
1648004 User-defined _“pp?.r imit; | ceal | Rw
16#02 |CH1 User Upper Limit Setting range: no limit 2300
16#01 |CHO User Lower Limit Aefi . -200
16#8005 User-defined !OWel.r it | ReaL | RW
16#02 |CH1 User Lower Limit Setting range: no limit -200

® Explanation

Users can define the upper and lower limits and enable the alarm of exceeding the limits. If the Enable User Limit Alarm is
enabled, when the input temperature exceeds the user upper/lower limit, the Upper/Lower Limit Alarm error will occur.
(See section 5.8.8 for more information on troubleshooting.) When the temperature exceeds the hardware limit, the
Over/Under Hardware Range error will occur.

® Example

Set the parameters as follows:
16#8003 Enable User Limit Alarm: Enable
16#8004 User Upper Limit: 2300

16#8005 User Lower Limit: -200
When the input signal exceeds the user-defined upper or lower limit, an error occurs.

Hardware Range

User Upper Limit

Input Signal

User Lower Limit

Hardware Range

Over Hardware Range

Under Hardware Range

Upper Limit Alarm

Lower Limit Alarm
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5.8.5.7 Decimal Places

Index | Subindex Name Description Data Type| Attr.| Default

1648010 16#01 |CHO Decimal Places Decimal places; USINT | RW 1
16#02 |CH1 Decimal Places setting value: 0-1 USINT | RW 1
® Explanation
You can set the decimal places according to your demand.
5.8.5.8 Unit of Temperature
Index | Subindex Name Description Data Type | Attr. | Default
16#01 |CHO Unit of Temperature Unit of temperature; USINT |RW |1
16#8011 0:°C
16#02 |CH1 Unit of Temperature 1: °F USINT | RW |1
® Explanation
You can set the unit of temperature to °C or °F according to your demand.
5.8.5.9 CJC Function
Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO CJC Function 0: Disable BOOL |RW 1
16#8012 1: Enabl
16#02 |CH1 CJC Function - Ehable BOOL |RW 1

) Explanation

You can enable/disable the internal cold junction compensation (CJC) function. The default value is enabled. Once it is
enabled, the cold junction temperature difference will be compensated through the module. You can read the internal
compensated temperature in the parameter 16#8101.

Note:

You can also select to enable the external cold junction compensation (CJC) function and edit the compensated
temperature through the External CJC Value parameter in the Process Data setting page.

If both the internal and external cold junction compensations are enabled, the internal cold junction compensation will be
ignored.

5.8.5.10 ADC Raw Data

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO ADC Raw data DINT RO 0
16#8100 Raw data
16#02 |CH1 ADC Raw data DINT RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.8.5.11 CJ Temperature

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO CJ Temperature ; DINT RO 0
1648101 Telrgperattgre o(fzjhe internal
16#02 |CH1 CJ Temperature cold junction (CJ) DINT | RO 0

) Explanation

Setting for the current temperature of the internal cold junction.

5.8.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC

mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

For temperature measurement modules, only FreeRun mode is supported.

5.8.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.8.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr. |Default
16#6000 CHO Analog Input Value
16#01 Analog input value REAL |RO| 0.0
16#6001 CH1 Analog Input Value
16#01 |System Error System error
16#6100 16#02 |CHO Status CHO: error or warning BOOL |RO 0
16#03 |CH1 Status CHZ1: error or warning
16#01 |CHO Wire Break Channel connection loss
16#6101 0: Normal BOOL |RO 0
16#02 |CH1 Wire Break 1: Error
16#7000 CHO External CJC Value ; ; ;
16401 Eé(‘t]%rnal ::old junction compensation REAL |RO!| 00
16#7001 CH1 External CJC Value (CJC) value
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5.8.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

® Analog Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.
® Error and Status: It is selected by default. The grayed out part cannot be modified.

® Wire Break: It is selected by default. The grayed out part cannot be modified.

® External CJC Value: It is deselected by default. You need to select this option to enable this function.

General

CoE Parameters

Process Data

Log

EtherCAT If/0 Mapping

EtherCAT IEC Objects

Status

Information

Select the Outputs Select the Inputs
Name Type Index Mame Type Index
16#1600 CHO External OC Value v 16#1A00 CHO Input Value
CHO Bxternal CIC Value REAL 16#7000:16#01 CHO Input Value REAL 16#6000:16#01
16#1601 CH1 External OC Value v 16#1A01 CH1 Input Value
CH1 Bxternal CIC Value REAL 165%7001:16%01 CH1 Input Value REAL 167#6001:16%01

v| 16#1A04 Error and Status

5.8.7.2 External CJC Usage

If the location of the to-be-measured object is far from where the module is or if you need a higher accuracy in the
measurement, you can enable the external CJC (cold junction compensation) function by selecting the External CJC Value
PDO for the External CJC channel in the Process Data setting page. At the moment, the internal cold junction compensation

of the channel will be ignored.

Method:

Use a copper wire to connect to the thermocouple. You need to measure the temperature at the point where the copper
wire and the thermocouple are connected, and enter the measured temperature value in the PDO of External CJC Value.
And then you can find that the value in the field of Input Value is the temperature at the target measurement point.

Copper wire Thermocouple

connected point
(cold junction)

Wariable Channel

"$  CHOExternal CIC Value

L4
£ CH1 External CIC Value

Enter the measured
temperature @ CH2 External CIC Value
"$  CH3External CIC Value

|||||||||||||||||))Q To-be-

measured
object

Address
%013
%019
50020
%0021
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5.8.7.3 EtherCAT 1I/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_502TC10_08

General Find Filter Show all + ok Add FB for IO Channel... Go to Instance
A Variable Mapping Channel Address Type  Unit  Description
= [ 16#1A00 CHO Input Value
Process Data R CHO Input Value 2ID42 REAL CHO Input Value
= [ 16#1A01 CH1 Input Value
Log b ] CH1 Input Value %ID43 REAL CH1 Input Value
=4 16#1A04 Error and Status
EtherCAT /0 Mapping b ] System Error IN176.0 BIT System Error
R/ CHOD Status YIN176.1 BIT CHO Status
EterCATIEC Objects R CH1 Status %I176.2  BIT CH1 Status
Teis =-[ 16%1A05 Wire Break
k4 CHO Wire Break SeIN177.0 BIT CHO Wire Break
Informatian H CH1 Wire Break %lX177.1 BIT CH1 Wire Break
| Reset Mapping Always updatevariables  |lse parent device setting
e parent device setting
@ = Create new variable “§ =Mapto existing variable Enabled 1 (use bus cycle task if not used in any task

5.8.7.4 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.
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5.8.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current error information is displayed. In the CoE Parameters tab, you can view the error status through Index/Sublndex

of the All Parameter list.

LED indicator
Index Sublindex Name Error LED E Solution
LED
16#FF01) Unit P
16#01 (Error ) Unit Power ON OFF Check the power supply.
16402 (16#FFO?) EtherCAT ON OFF Check the module connection if the
Connection Lost connection is securely connected.
(16#FF03) ESC or If the problem persists, contact the
16#03 EEPROM Error ON OFF local authorized distributors.
If the problem persists, contact the
16#A000 16#04 (16#FF04) Flash Error ON OFF local authorized distributors.
16405 (16#FF05) Analog IC ON OFF If the proble.m per_S|st_s, contact the
Error local authorized distributors.
16406 (16#FF06) Analog Power ON OFF If the proble.m perfslst.s, contact the
Error local authorized distributors.
16407 (16#FFQ7) Cold Junction ON OFF If the proble.m perfslst.s, contact the
IC Error local authorized distributors.
L Check if the input signal of the
16#FF11) CH(n-1 o .
16#01 ( . ). (n-1) Blinking ON channel is within the allowed setting
Upper Limit Alarm 1s) _
range of the user upper limit.
S Check if the input signal of the
16#FF12) CH(n-1
16#02 ( . )_ (n-1) Blinking ON channel is within the allowed setting
Lower Limit Alarm 1s) L
range of the user lower limit.
« L Check if the input signal of the
16#A00N™ 16#FF13) CH(n-1) Over o
16#03 ( ) CH(n-1) Ov Blinking OFF channel is within the allowed
Hardware range (0.2s)
hardware range.
S Check if the input signal of the
16#FF14) CH(n-1
16#04 ( ) (n-1) Blinking OFF channel is within the allowed
Under Hardware range (0.2s)
hardware range.
16#FF15) CH(n-1) Wi inki i i
16405 ( ) (n-1) Wire Blinking OFF Check if the sensor is securely
Break (0.2s) connected.
*1.n=1-2
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59 AX-504TC10-0B

AX-504TC10-0B, a temperature measurement module, converts the values received from the external thermocouple
sensors into digital signals. You can select either Celsius or Fahrenheit as the unit of measurement. This section describes

o

its specifications, wirings and operations.

5.9.1 Specifications

Electrical specification

Item Specification
Input points 4
External connector type Spring-clamp terminal block (16 terminals)
1/0 refresh modes Free Run mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 709
Input form Differential input

Sensor type

JKTELUNR,S,B,C(WRe5-26), PLII,
+130 mV

Connection type

2-Wire

Resolution

TC mode: 0.1 °C/0.18°F*t
+130 mV mode: 0.1 mV

Temperature measurement accuracy

+0.3%: 25°C (F.S.)
+0.5%: 0-60 C (F.S.)
+1%: <-20-0 C (F.S.)

(*2' *3)

Rated input absolute range

+130 mV

Input impedance

More than 20 KQ

Conversion time

100 ms / channel

Warm-up time

30 minutes

Cold junction compensation error

1.2 C

Isolation method

Between unit power and external power:
no isolation
Between digital power and analog power: 500 VAC

Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation

Maximum power consumption
(unit power)

Less than 360 mA (1.8 W)

Minimum power consumption
(I/O Power)

No power consumed

Others

Connection Lost Protection Yes

Short Circuit Protection (SCP) -

Input power protection (voltage range) +30V

Over Voltage Protection (OVP) / B

Over Current Protection (OCP)

Filter function AVG, FIR, IR

*1. The temperature unitis 0.1 °C/0.18 °F. If Fahrenheit is selected as the temperature unit, the second decimal place is

not displayed.

*2. T: -200°C-100°C (+0.35%)
*3. B: 200°C-300°C (+0.4%)
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5.9.2 Dimensions and Parts

Dimensions

Unit: mm

|
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F 04TC 5 I~ L

@kﬂiﬁ i AX-504TC10-0B ———F—»
5 E% (R 26) PLI 13t 160 Jod ﬂ
5005 HmC= Y (S
= e — =1 >
A T =
Y -@ ya =[]
[u] ﬂ 0 [0 8
BE o )
u] H 0 (EE7] 8
EiE] 0 )
o ﬂ 0 (g2 8
B8 .
] 0 |3 8
Be
’ S o ==
o 0 ",1 =)
> g ~ap! re1
ul 0 N i
v I 35 =1
o o
d LR IE]
D= <
No. Name
1 | AX connector (L)
5 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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5.9.3 Arrangement of Terminals, LED Indicators and Wiring

5.9.3.1 Arrangement of Terminals

04TC[10
System LED —— 03[0l
ERROR LED ——| OER[IIC

Channe

I RUN LED

5

[m]

- -
LT o GF of o T

[N EEDFS RO [ PO PUl o)

@it Gl @l @l @l G @ @
@, G, G, G, G, O G O

~ |~

2283

2
)

WH
e

=
a
1S3

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. | Symbol Description
LO 10+ Channel 0: sensor positive input RO 10- Channel 0: sensor negative input
L1 11+ Channel 1: sensor positive input R1 11- Channel 1: sensor negative input
L2 12+ Channel 2: sensor positive input R2 12- Channel 2: sensor negative input
L3 13+ Channel 3: sensor positive input R3 13- Channel 3: sensor negative input
L4 - - R4 -- -
LS - - R5 - -
L6 SLD - R6 SLD -
L7 SLD - R7 SLD -
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5.9.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A | Blinking (1) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.

5.9.3.3 Wiring and Loop Configuration

® Wiring
AX-502PS11-0A AX-514PC40-0A AX-504TC10-0B
—te UV UG e e SLD SLD e \\t 10+ 10- o >
e UV UG e e SLD SLD e e |1+ 11- e
. o eSLD | SLD e o 12+ 12- ® i
|
. ° eSLD | SLD e ® I3+ 13- '
|
° ° e SLD SLD e ° ° H
]
° [} e SLD SLD e ° ° :
|
e FE FE e e FE FE e e SLD SLD ef----}=-=-=--- 4
e FE FE e FE FE e SLD SLD e
M
L 1
24VDC = =
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[ Loop Configuration

J,K,R,S, T,E,N,B, L, U,C,PLI
+

Shielded cable *1

<

INININ IS S -
MY Yy

[
()

Input voltage
-130 mV ~ 130 mV
+

Shielded cable *1

b L

ADC

1|
>
@

Power isolation

EN

Y YV >
Yoo '(
RN
NAVAVAVAVAN - ——
cJC
Unit 7] V+
7 Power |_[ V-
AX 1
Connector |
L ! —
S 1o "Tiov
"~ Power |_[10G

V+ [T unit __
v- | ! Power |

bOAX

! Connector
ovit o 1 ®
10G | _! Power ~~

*1. Use shielded twisted pair cables for Type .J, K, R, S, T, E, N, B, L, U, C, and PLII thermocouples, and keep them separate from power cables and other cables which

generate noise.
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5.9.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.9.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System

Coupler.
Devices > 1 x
=5 vnotedts -
= [ Device (AX-308EAOMALT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= B0 PLC Logic
=} Application
i Library Manager
Mtion_PRG (PRG)
PLC_PRG (PRG)
=4 Task Configuration
=2 EtherCAT Task
& Motion_PRG
=& MainTask
& PLC_PRG
= [ Builtin_10 (Builtin_10)
[ o10 (pI1O)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
EtherCAT_Master_SoftMotion ( -
‘3 SoftMotion General Axis Pool
Copy
Paste
¥ Delete
Refactaring 3
Properties.
Add Object
=) Add Folder
Insert Device,
Scan For Devices.
Disable Device
Updats Device
[T Edit Object
Edit Object with
Edit |0 mapping
Import mappings from CSV.
Export mappings to CSV.
3 Eb  Parameter Backup and Restore...
R [ =
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices - 3 X
=5 thotkd:9 -

=-[{J Device (AX-308EAOMAIT)
@ Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
=3l PLC Logic
=1} Application
) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= Task Configuration
=g EtherCAT Task
] Maotion_PRG
=g MainTask
& PLC_PRG
= [ Buitin_10 (Builtin_10)
[ o0 (10}
(- Delta_LocalBus_Master (Delta LocalBus Master)
= (i) EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_500CECO0_OA (AX-S00CECN0-0A (FtherCAT Counler))
"3 SoftMotion General Axis P 4 Cut

Copy
Paste
X Delete
Refactoring 3

Properties.

Add Object
) AddFolder..
Insert Device...
Disable Device
Update Device...
¥ EditObject
Edit Object with...
Edit 10 mapping
Import mappings from CSV..

Export mappings to CSV.
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > I X
=5 Untited19 -
=[] Device (AX-30BEAOMAIT)
o Hardware Configuration
= J_ Metwork Configuration
A, EtherCAT Filter
=Bl PLC Logic
= o Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=38 EtherCAT Task
& Motion_PRG
=-$8 MairTask
48] pLC_PRG
=0 [ Builttn_I0 (Builtin_10)
[ 10 (pIo)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
& SoftMotion General Asis Poal

Cut

5 <

m Copy
Paste
¥ Delete

Refactoring 3
Properties.

Add Object
&) AddFolder...

Add Device

Insert Device...

Disable Device

o

Update Device.
[§ EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..

Eh Parameter Backup and Restore

E T ™ rai-

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices m} st

Seanmed Devices

Device name Device type Alias Address
=k A _S00CECO0_04 LX-S00CECO0-04 (EtherCAT Conpler) 0
AX_S0ZFS11 04 AX-S0ZPR11-04 (Unit Fower Supply, 24VDC, 24) 0

A S04TCI00OB  AX-S04TC10-0B (4 TC, K, T, E, L, U, W, B, & B, C(WRe5-26), PLII, +-130mY¥, 24 Bit) 0

Lo S e [] Shoew differences to project

Bcan Devices Copy All Devices to Project Cloz=
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5.9.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.
Genera! L lEESNEANES x
CoE Parameters Favorites
Process Data Filter 7T Index:Subindex Name Value Current Value Default Value Range
Diagnosis History
Log
NA 16#5001:16#01 User Command - User Command

EtherCAT [0 Mapping
EtherCAT IEC Objects
Status
Information

Icon Function Description

GIQ Compare Compare

e . . Upload the selected parameters from the
A Upload Selection from Device module to DIADesigner-AX.
& . Upload all the parameters from the module to
P | Upload All from Device DIADesigner-AX.
=i . . Download the selected parameters from
—s Download Selection to Device DIADesigner-AX to the module.
3 ’ Download all the parameters from
(= Download All to Device DIADesigner-AX to the module.
E-./ Synchronize to Selection Startup Parameter(s) Synchronize the selected parameters to the
startup parameters.
C‘Jj Synchronize to All Startup Parameter(s) Synchronize all the parameters to the startup

parameters.

Delete

Delete
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o

(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General ‘ %]
CoE Parameters Startup Parameters
Process Data Line Index:Subindex Name Value Range Bit Length
1 16+#8000:16%01 CHO Mode Setting Disable 8 ~
L
o9 2 16%8000:16%02 CH1 Mode Setting Disable 8
EtherCAT 1/0 Mapping 3 16#8001:16201 CHO Calibration Offset 0 E
4 16#8001:16#02 CH1 Calibration Offset 0 32
EtherCAT IEC Objects 5 16#8002:16%01 CHO Calibration Gain 1 0.9~ 1.1 2
Status [ 16#8002:16%02 CH1 Calibration Gain 1 09~11 32
7 16#8003:16&01 CHO Digital Filter Setting Inactive 8
Information 8 16#8003:16#02 CH1 Digital Filter Setting Inactive 8
9 16#8004:16201 CHO Moving Average Times 10 0~ 100 8
10 16#8004:16202 CH1 Moving Average Times 10 0~ 100 8
1 16#8005:16201 CHO Enable User Limit Alarm Disable 8
12 16#8005:16202 CH1 Enable User Limit Alarm Disable 8
13 16#8006:16%01 CHO User Upper Limit 2300 32
14 16#8006:16%02 CH1 User Upper Limit 2300 32
15 16#8007:16%01 CHO User Lower Limit -200 32
Icon Function Description
o€ | Delete Delete
f Move up Move up
+ Move down Move down
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(3) All Parameters

) You can find all the CoE parameters here. Click

start to upload and download the parameters.

) After clicking the upload button, you can see the current values in Current Value column.

) You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

on the toolbar to go into online mode first, and then you can

General AIQ E‘ é g é
CoE Parameters All Parameters ey
Process Data Filter Y | Index:Subindex Name value Current Value Default Value Range
Diagnosis History
Log
BT e NA 16#5001:16%01 User Command - User Command
EtherCAT IEC Objects NA 16#8000:16#01 Mode Setting - CHO Mode Setting Disable Disable
NA 16#8000:16202 Mode Setting - CH1 Mode Setting Disable Disable
Status NA 16#8001:16#01 Calibration Offset - CHO Calibration Offset 0 0
NA 16#8001:16#02 Calibration Offset - CH1 Calibration Offset ] 0
Information " " - - -
NA 16#8002:16%01 Calibration Gain - CHO Calibration Gain 1 1 0.9~ 11
NA 16#8002:16#02 Calibration Gain - CH1 Calibration Gain 1 1 0.9~11
NA 16#8003:16201 Digital Filter Setting - CHO Digital Filter Setting Inactive Inactive
NA 16#8003:16#02 Digital Filter Setting - CH1 Digital Filter Setting Inactive Inactive
MNA 16#8004:16#01 Moving Average Times - CHO Moving Average Ti.. | 10 10 0~ 100
NA 16#8004:16702 Moving Average Times - CH1 Moving Average Ti... | 10 10 0~ 100
NA 16#8005:16#01 Enable User Limit Alarm - CHO Enable User Limit__. | Disable Disable
NA 16#8005: 16702 Enable User Limit Alarm - CH1 Enable User Limit... | Disable Disable
NA 16#8006:16%01 User Upper Limit - CHO User Upper Limit 2300 2300
NA 16#8006:16%02 User Upper Limit - CH1 User Upper Limit 2300 2300
NA 16#8007:16%01 User Lower Limit - CHO User Lower Limit -200 -200
Icon Function Description
41“ Compare Compare
Py i ) Upload the selected parameters from the module
= Upload Selection from Device .
to DIADesigner-AX.
& ) Upload all the parameters from the module to
= Upload All from Device )
DIADesigner-AX.
=g . . Download the selected parameters from
—a Download Selection to Device )
DIADesigner-AX to the module.
3 . Download all the parameters from DIADesigner-
. | Download All to Device
AX to the module.
= . . Synchronize the selected parameters to the
Synchronize to Selection Startup Parameter(s)
startup parameters.
Fy . Synchronize all the parameters to the startup
z Synchronize to All Startup Parameter(s)
parameters.
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(] You can select and right-click the parameter to add the selected parameter to the Favorites.

General C_Q

CoE Parameters All Parameters>Error and Status=System Error Clear
Process Data Filter Y | Index:Subindex Name Value Current Value Default Va.
Log

EtherCAT /O Mapping

Add to Favorites H
Add to Startup Parameters

EtherCAT IEC Objects

Status Import..

Export...

Information

Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected

5.9.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

- General [ select the Qutputs [ select the Inputs
— MName Type Index Name Type Index
(GaEiE st tee [ ] 161600 CHO External CIC Value v 16#1A00 CHO Input Value
CHO Bxternal CIC Value REAL  16%7000:16501 CHO Tnput Value REAL 1626000:1601
Frocess Data |||:| 1641601 CH1 External CIC Value ¥ 16#1A01 CH1 Input Value
- CH1 Bternal CIC Value REAL  16#7001:16%01 CH1 Input Value REAL  16#6001:16%01
[ 16#1602 CH2 External CIC Value v 16#1A02 CH2 Input Value
EtherCAT U0 Mapping CH2 External CIC Value REAL  16%7002:16%01 CH2 Input Value REAL 1646002:16201
[ 16#1603 CH3 External IC Value ¥ 16#1A03 CH3 Input Value
EtherCAT IEC Objects CH3 Bxternal CIC Value REAL  16#7003:16%01 CH3 Input Value REAL  16%6003:16%01
[ 16#1A04 Error and Status
Status System Error BIT
CHO Status BIT
Information i Status ot
CH2 Status BIT
CH3 Status BIT
[ 16#1A05 Wire Break
CHO Wire Break BIT
CH1 Wire Break BIT
CH2 Break BIT
CH3 Wire Break BIT 16#6101:16%04
(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.
General Find Filter Show all ~+ 4k Add FE for [0 Channel.. = Ga to Instance
Cof Parameters Variable Mapping Channel Address Type  Unit Description
o CHO External CIC Value %QDS4  REAL CHO Excternal CIC Value
Process Data “§ CH1 External CIC Value %QDS5  REAL CH1 Excternal CIC Value
& CH2 External CIC Value %QDS5  REAL CH2 Excternal CIC Value
Log & CH3 External CIC Value %QDS7  REAL CH3 Excternal CIC Value
% CHO Input Value %IDS7  REAL CHO Input Value
EtherCAT /0 Mapping G CH1 Input Value %4ID58  REAL CH1 Input Value
h CH2 Input Value %IDS3  REAL CHz2 Input Value
EtherCAT IEC Objects k] CH3 Input Value %%IDS0  REAL CH3 Input Value
stotus £ System Error %IX244.0 BIT System Error
5 CHO Status %IX244.1 BIT CHO Status
- b CH1Status %IX244.2 BIT CH1Status
b CH2 Status %IX244.3 BIT CH2 Status
5 CH3 Status %IX244.4 BIT CH3 Status
% CHO Wiire Break %IX245.0 EIT CHO Wire Break
% CH1 Wire Break %IX245.1 BIT CH1 Wire Break
% CH2 Wire Break %IX245.2 BIT CH2 Wire Break
h CH3 Wire Brezk %IX245.3 BIT CH3 Wire Brezk
| Reset Mapping Always updatevariables |Use parent device setting ~
g = Create new variable “ =Mapto existing variable
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5.9.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors

General Update History Auto Update Only New Messages Ack. Messages

CoE Parameters Type Flags Timestamp Message

€ Error M 4/14/2023 4:24: 26 PM 304ms {16#FF02) EtherCAT Connection Lost.
Expert Process Data
Process Data

Online

Diagnosis History

Log

EtherCAT I/0 Mapping

EtherCAT IEC Qbjects

Status

0]

5.9.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest
diagnostic messages of the module.

General

EtherCAT H |Runn|ng

CoE Parameters Last Diagnostic Message Acknowledge

Expert Process Data Diag String
Process Data

Online

DiagHistory
EtherCAT Parameters
EtherCAT IO Mapping
EtherCAT IEC Objects
Status

Information
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5.9.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General
Name: AX-504TC10-0B (47C, J, K, T, E, L, U, N, R, 5, B, C(WRe5-25), PLIL, +-130mV, 24 Bits)

CoE Parameters Vendor: Delta Electronics, Inc,
Categories: Slave

Process Data Type: 65
ID: 100 _1051702100310100

Log Version: Revision=15%00310100
Order number: AX-504TC10-08

EtherCAT I/0 Mapping Description: EtherCAT Slave imported from Slave XML: AX_S04TC10_08_¥0310100_20230321.xml Device: AX-504TC10-0B (4TC, 1, K, T, E, L, U, N, R, 5, B, C(WRe5-26), PLII, +-130mY, 24
Bits). AX-504TC10-0B (4TC, 3, K, T, E, L, U, N, R, 5, B, C(WRe5-26), PLII, +-130mV¥, 24 Bits)

EtherCAT IEC Objects

Status

Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and

then you can find the hardware version and software version.

Filter T Index:Subindex Name Value Current Value Default Value
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5.9.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.

For software operation, refer to section 5.9.4 for more information. The function blocks in the software are available for you

to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
. Mode setting or the channel is DFB_TC_RD_ModeSetting
16#8000 Mode Setting OFF. DFB_TC_WR_ModeSetting
16#8001 Calibration Off Calibrati ff: DFB_TC_RD_CalOffset
alibration Offset alibration - offset DFB_TC WR_CalOffset
16#8002 Calibration Gai Calibrati i DFB_TC_RD_CalGain
alibration Gain alibration - gain DFB_TC_WR_CalGain
648003 ivital Filter Set icital fil ) DFB_TC_RD_FilterSetting
16# Digital Filter Setting Digital filter setting DFB_TC WR_FilterSetting
1648004 Moving A Ti Movi ] DFB_TC_RD_AverageTimes
oving Average Times oving average times DFB_TC_WR_AverageTimes
1648005 Enable User Limit Alarm Enable / disable the alarm of
DINT exceeding the user-defined limit
16#8006 User Upper Limit DINT User-defined upper limit
16#8007 User Lower Limit DINT User-defined lower limit
16#8010 Decimal Places Decimal places
16#8011 Unit of Temperature Unit of temperature
1648012 CJC Function Cold_junctlon compensation
function
16#8100 ADC Raw Data ADC raw data
16#8101 CJ Temperature Temperature of cold junction

5.9.5.1 Module Status

Index |Subindex Name Description Data Type Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

) Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act

according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series
PLC) as the controller, the module status will be 0, which indicates that it is controlled by EtherCAT State Machine.
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) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modulle is controlled by the controller and the status of the
controller is Run.
The module is controlled by the controller and the status of the
2 Controlled by Controller (Stop) u. : Y u
controller is Stop.
5.9.5.2 User Command
Index |Subindex Name Description Data Type| Attr. Default
16#5001 16#01 User Command Commands for users to use UINT RW 0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the
module will respond with a corresponding value to show if the execution is success or not.

® User command

o

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*L|f there are no startup parameters, the save command can be used to save the parameter setting values to the

memory of the module.

5.9.5.3 Mode Setting
Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#02 | CH1 Mode Setting USINT | RW 0
16#8000 Temperature mode setting
16#03 | CH2 Mode Setting USINT | RW 0
16#04 CH3 Mode Setting USINT | RW 0

) Explanation

Select the mode to set the channel to ON. The conversion time = Number of channels that are enabled x 100 ms.

) Supported modes

Setting value Mode Setting range (°C) Setting range (°F)

0 Disable - -

1 J -200°C — 1200°C -328°F — 2192°F
2 K -200°C — 1360°C -328°F — 2480°F
3 T -200°C — 400°C -328°F — 752°F
4 E -200°C — 1000°C -328°F — 1832°F
5 L -200°C — 900°C -328°F — 1652°F
6 U -200°C — 600°C -328°F — 1112°F
7 N -150°C — 1300°C -238°F — 2372°F
8 R -50°C — 1760°C -58°F — 3200°F
9 S -50°C — 1760°C -58°F — 3200°F
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Setting value Mode Setting range (°C) Setting range (°F)
10 B 200°C —1800°C 392°F — 3272°F
11 C(WRe5-26) 20°C — 2300°C 68°F — 4172°F
12 PLII 0°C —1300°C 32°F — 2372°F
13 +130mV -130mV — 130mV -130mV - 130mV

5.9.5.4 Calibration

Index | Subindex Name Description Data Type|Attr. |Default
1648001 16#01 |CHO Calibration Offset Offset REAL RwW 0
16#02 |CH1 Calibration Offset Setting range: no limit REAL |RW| 0
16#01 [CHO Calibration Gain Gain REAL |RW/| 1.0
16#8002 Setii 0.9
16#02 |CH1 Calibration Gain etting range: 0.9-1.1 REAL |RW| 1.0

) Explanation

When there is an obvious difference between input values and actual values, you can change Offset and Gain to correct
the input curve. The formula is

Output = (Input X Gain) + Of fset

Example

The mode for the channel is J-Type. Gain is 1 and Offset is 0 by default. The signal ranges from -200°C to 1200°C. If Gain
is set to 0.9 and Offset is set to 2, the value after calibration is -178°C to 1082°C.

5.9.5.5 Digital Filter

Index | Subindex Name Description Data Type|Attr. [Default
16#01 |CHO Digital Filter Setting USINT |RW 0
16#02 |CHL1 Digital Filter Setting USINT |RW 0
16#8003 Digital filter setting
16#03 |CH2 Digital Filter Setting USINT | RW 0
16#04 |CHS3 Digital Filter Setting USINT | RW 0
16#01 |CHO Moving Average Times USINT |RW 0
16#02 |CH1 Moving Average Times ; USINT |RW 0
1648004 Movllng average .
16#03 |CH2 Moving Average Times Setting range: 1-100 times | ygINT |RW| 0
16#04 |CH3 Moving Average Times USINT |RW 0

) Explanation

The parameters here are for setting digital filter function. The module provides 3 types of filters, Moving Average Filter,
Infinite Impulse Response (IIR) Filter and Finite Impulse Response (FIR) Filter for users to choose from. The conversion
time will not be affected when the digital filter is enabled.

Moving Average Filter

A moving average filter uses the latest pieces of sampled data to create a series of averages to smooth the data. Compared
to other types of digital filters, a moving average filter is fast in computation and algorithm, without occupying the CPU
processing time. But the filtering result of a moving average filter is not as effective as an IIR filter or a FIR filter.
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IIR (Infinite Impulse Response) Filter

An infinite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises,
an IR filter works more efficiently than a moving average filter does. This IIR filter is a low-pass filter. The advantage of an
IIR filter is that within the same length of operation time, the filtering result of an IIR filter is better than what a FIR filter can
offer. Since an IIR filter can only have a non-linear phase response, it has an inconsistent output delay at every frequency,
the input signals may be distorted and the stability issue may be raised. An IIR filter may be not suitable for applications
such as oscilloscope waveform and electrocardiography that require demanding waveforms.

Frequency response of IIR filter

FIR (Finite impulse response) Filter

A finite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises, a FIR
filter works more efficiently than a moving average filter does. This FIR filter is a low-pass filter. The advantage of a FIR
filter is that it has a linear phase response which means a FIR filter has a consistent output delay at all frequencies while
an IR filter has an unequal delay at different frequencies. A FIR filter is ideal for a wide range of applications. However
within the same length of operation time, the filtering result of a FIR filter is not as good as what an IIR filter can deliver.

Frequency response of FIR filter
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[ Digital filter modes
Mode Name of digital filter
0 Inactive
1 Moving Average
2 IIR1
3 IIR2
4 1IR3
5 IIR4
6 FIR4
7 FIR8
8 FIR16
9 FIR32
° Conversion time for enabled channels and corresponding cut-off frequency of filters
Number of ) Cut-off frequency
channels | Conversion
thfg’\?fe time IIR1 IR2 IIR3 IIR4 FIR4 FIR8 FIR16 FIR32
1 100ms 3.5Hz 2.5Hz 1.5Hz 0.5Hz 2.92Hz 1.79Hz 1.44Hz 0.82Hz
2 200ms 1.75Hz 1.25Hz 0.75Hz 0.25Hz 1.46Hz 0.9Hz 0.72Hz 0.41Hz
3 300ms 1.17Hz 0.83Hz 0.5Hz 0.17Hz 0.97Hz 0.6Hz 0.48Hz 0.27Hz
4 400ms 0.88Hz 0.63Hz 0.38Hz 0.13Hz 0.73Hz 0.45Hz 0.36Hz 0.2Hz
Note: For the channel conversion time, refer to section 5.9.5.3 Mode Setting
5.9.5.6 User Limit Alarm
Index Subindex Name Description Data Type | Attr. | Default
16#01 |CHO Enable User Limit Alarm
o Enable / disable the
16#8003 user-defined limit BOOL RW 0
16#03 |CH2 Enable User Limit Alarm 0: Disable (default)
1: Enable
16#04 |CH3 Enable User Limit Alarm
16#01 |CHO User Upper Limit
16#02 |CH1 User Upper Limit _Aafi PR,
1648004 User-defined ,“pp?.r imit; | ceal | Rw | 2300
16#03  |CH2 User Upper Limit Setting range: no fimit
16#04 |CH3 User Upper Limit
16#01 |CHO User Lower Limit
16#02 |CH1 User Lower Limit A afi ok
16#8005 Jser-defined lower limit, | pes) | g | -200
16#03  |CH2 User Lower Limit Setting range: no limit
16#04 |CH3 User Lower Limit
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® Explanation

Users can define the upper and lower limits and enable the alarm of exceeding the limits. If the Enable User Limit Alarm
is enabled, when the input temperature exceeds the user upper/lower limit, a user upper/lower limit error will occur. (See
section 5.9.8 for more information on troubleshooting.) When the temperature exceeds the hardware limit, an over/under
hardware range error will occur.

® Example

Set the parameters as follows:
16#8003 Enable User Limit Alarm: Enable
16#8004 User Upper Limit: 2300

16#8005 User Lower Limit: -200
When the input signal exceeds the user-defined upper or lower limit, an error occurs.

Hardware Range

User Upper Limit —

Input Signal

User Lower Limit —

Hardware Range

Over Hardware Range ; | ]

Under Hardware Range

Upper Limit Alarm ; |

Lower Limit Alarm

5.9.5.7 Decimal Places

Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Decimal Places

16#02 |CH1 Decimal Places Decimal places;

16#03 |CH2 Decimal Places setting value: 0-1

16#8010 USINT | RW 1

16#04 |CH3 Decimal Places

® Explanation

You can set the decimal places according to your demand.
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5.9.5.8 Unit of Temperature

Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO Unit of Temperature

16#02 |CH1 Unit of Temperature Unit of temperature;
16#8011 0:°C USINT | RW 1
16#03 |CH2 Unit of Temperature 1. °F

16#04 |CH3 Unit of Temperature

® Explanation

You can set the unit of temperature to °C or °F according to your demand.

5.9.5.9 CJC Function

Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO CJC Function

16#02 |CH1 CJC Function - Di
1648012 2: [E)'Sa;)lle BOOL |RW 1
16#03 |CH2 CJC Function - =nable

16#04 |CH3 CJC Function

) Explanation

You can enable/disable the internal cold junction compensation (CJC) function. The default value is enabled. Once it is
enabled, the cold junction temperature difference will be compensated through the module. You can read the internal
compensated temperature in the parameter 16#8101.

Note:

You can also select to enable the external cold junction compensation (CJC) function and edit the compensated
temperature through the External CJC Value parameter in the Process Data setting page.

If both the internal and external cold junction compensations are enabled, the internal cold junction compensation will be
ignored.

5.9.5.10 ADC Raw Data

Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO ADC Raw data

16#02 |CH1 ADC Raw data
16#8100 Raw data DINT RO 0
16#03 |CH2 ADC Raw data

16#04 |CH3 ADC Raw data

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.
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5.9.5.11 CJ Temperature

16#03

CH2 CJ Temperature

junction

16#04

CH3 CJ Temperature

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO CJ Temperature
16#02 |CH1 CJ Temperature
1648101 Temperature of the cold DINT RO 0

) Explanation

Setting for the current temperature of the internal cold junction.

5.9.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.
For temperature measurement modules, only FreeRun mode is supported.

5.9.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.9.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index | Subindex Name Description Data Type|Attr. |Default
16#6000 CHO Analog Input Value
16#6001 CH1 Analog Input Value
16#01 Analog input value REAL |RO| 0.0
16#6002 CH2 Analog Input Value
16#6003 CH3 Analog Input Value
16#01 |System Error System error
16#02 |CHO Status CHO: error or warning
16#6100 16#03 |CH1 Status CHZ1: error or warning BOOL |RO 0
16#04 |CH2 Status CH2: error or warning
16#05 |CH3 Status CHa3: error or warning
16#01 |CHO Wire Break
16402 |CH1 Wire Break Channel connection loss
16#6101 0: Normal BOOL |RO 0
16#04 |CH3 Wire Break
16#7000 CHO External CJC Value
16#7001 CH1 External CJC Value ; ; ;
16401 Exlternal cold junction compensation REAL |RO| 00
16#7002 CH2 External CJC Value value
16#7003 CHS3 External CJC Value
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5.9.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

® Analog Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.
® Error and Status: It is selected by default. The grayed out part cannot be modified.

® Wire Break: It is selected by default. The grayed out part cannot be modified.

® External CJC Value: The default is deselected. You need to select this option to enable this function.

General Select the Outputs Select the Inputs
Name Type Index Name Type Index
COEEnies e 16#1600 CHO External CIC Value | 1681A00 CHO Input Value
Process Dats CHO Bxternal CIC Value REAL 16%7000:16#01 CHO Input Value REAL 16#6000:16%01
16#1601 CH1 External CIC Value w| 16#1A01 CH1 Input Value
Log CH1 BExternal CIC Value REAL 16%7001:16701 CH1 Input Value REAL 1626001:16=01
16#1602 CH2 External (IC Value w| 16#1A02 CH2 Input Value
EtherCAT O Mapping CH2 External CIC Value REAL 1657002:16#01 CH2 Input Value REAL 1626002:1601
16#1603 CH3 External OC Value w| 1621A03 CH3 Input Value
EtherCAT IEC Objects CH3 External CIC Value REAL 16%7003:16701 CH3 Input Value REAL 1676003:16%01

w] 16#1A04 Error and Status
Status or

Information

mmowmowmm

| 16#1A05 Wire Break

@ w oo @

5.9.7.2 External CJC Usage

If the location of the to-be-measured object is far from where the module is or if you need a higher accuracy in the
measurement, you can enable the external CJC (cold junction compensation) function by selecting the External CJC Value
PDO for the External CJC channel in the Process Data setting page. At the moment, the internal cold junction compensation
of the channel will be ignored.

Method:

Use a copper wire to connect to the thermocouple. You need to measure the temperature of the point where the copper
wire and the thermocouple are connected and enter the measured temperature value in the PDO of External CJC Value.
And then you can find the value in the field of Input Value is the temperature at the target measurement point.

Copper wire Thermocouple

|||||||||||||||||))Q To-be-

i measured
Temperatiiré of the object
connected point
(cold junction)
Wariable Channel Address
" CHO External CIC Value %:QD18
L3
] CH1External CIC Value %0019
Enter the measured
temperature @ CH2 External CIC Value l3"'|:Q|::'2EI
] CH3 External CIC Value %:QD21
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5.9.7.3 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_504TC10_08
]

General

CoE Parameters

Process Data

Log

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

J

Find Filter Show all + =k Add FB for IO Channel... Go to Instance

Wariable Mapping Channel Address Type  Unit  Description
=+ [ 16#1A00 CHO Input Value

b ] CHO Input Value %D 16 REAL CHO Input Value
=+ [ 16#1A01 CH1 Input Value

CH1 Input Value 2eID 17 REAL CH1 Input Value

= [l 16#1A02 CH2 Input Value

] CH2 Input Value %ID 18 REAL CH2 Input Value
=+ [ 16%1A03 CH3 Input Value

B CH3 Input Value %ID19 REAL CH3 Input Value
=4 16#1A04 Error and Status

k] System Error %IX80.0 BIT System Error

R CHO Status %eIXE0. 1 BIT CHO Status

k] CH1 5tatus %IX80.2 BIT CH1 Status

% CH2 Status %IX80.3 BIT CH2 Status

R CH3 Status %IX30.4 BIT CH3 Status
= [ 16#1A05 Wire Break

h CHO Wire Break %IX81.0 BIT CHO Wire Break

p CH1 Wire Break %IX81 1 BIT CH1 Wire Break

*» CH2 Wire Break %IX81.2 BIT CH2 Wire Break

k] CH3 Wire Break %eIX81.3 BIT CH3 Wire Break

|CH2 Wire Break

Reset Mapping Always updatevariables

@ = Create new variable

% = Map to existing variable

Use parent device setting

& parent device setting
Enabled 1 {use bus cyde task if not used in any task]

5.9.7.4 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Descr

iption

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.
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5.9.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current error information is displayed. In the CoE Parameters tab, you can view the error status through Index/Sublndex

of the All Parameter list.

LED indicator
Index Sublindex Name Solution
Error LD | Channel
LED
(16#FFO01)
16#01 Unit Power Efror ON OFF Check the power supply.
(16#FF02) o
16#02 | EtherCAT Connection ON oFf | Checkthe module connection if the
connection is securely connected.
Lost
(16#FF03) If the problem persists, contact the
16#03 ESC or EEPROM Error ON OFF local authorized distributors.
16#A000 (16#FF04) If the problem persists, contact the
16#04 Flash Error ON OFF local authorized distributors.
(16#FF05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
(16#FF06) If the problem persists, contact the
16#06 Analog Power Error ON OFF local authorized distributors.
(16#FFQ7) If the problem persists, contact the
16407 Cold Junction IC Error ON OFF local authorized distributors.
(16#FF11) Blinkin Check if the input signal of the
16#01 CH(n-1) Upper Limit (1s) 9 ON channel is within the allowed setting
Alarm range of the user upper limit.
(16#FF12) Blinkin Check if the input signal of the
16#02 CH(n-1) Lower Limit (1s) 9 ON channel is within the allowed setting
Alarm range of the user lower limit.
. (16#FF13) o Check if the input signal of the
1
16#A00n 16#03 CH(n-1) Over Hardware B(Ié)hl;lsn)g OFF channel is within the allowed setting
range ’ range.
(16#FF14) Blinkin Check if the input signal of the
16#04 CH(n-1) Under Hardware © 25)9 OFF channel is within the allowed setting
range ’ range.
(16#FF15) Blinking Check if the sensor is securely
16#05 CH(n-1) Wire Break (0.2s) OFF connected.
*1.n=1-4
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5.10 AX-502PT10-0B

AX-502PT10-0B, a temperature measurement module, converts the values received from the RTD sensors into digital
signals. You can select either Celsius or Fahrenheit as the unit of measurement. This section describes its specifications,

wirings and operations.

5.10.1 Specifications

Isolation method

Item Specification
Input points 2
External connector type Spring-clamp terminal block (16 terminals)
1/0 refresh modes Free Run mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 7049
Input form Differential input
Pt100: DIN 43760-1980 JIS C1604-1989, 100Q 3850 PPM/°C
Sensor type Pt1000: DIN EN60751, 1 kQ 3850 PPM/°C
yp Ni100/Ni1000: DIN 43760
0~300Q
Connection type 2-, 3-, 4-Wire
Resolution 0.001°C/0.0018°F™
T " ; +0.3%: 25C (F.S.)
emperature measuremen +0.5%: 0~60°C (F.S.)
accuracy .
+1%: <-20~0C (F.S.)
Input impedance More than 10 KQ
Conversion time 100ms / channel
Electrical
specification Between unit power and external power:

no isolation
Between digital power and analog power: 500 VAC

Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation

Maximum power consumption
(unit power)

Less than 360 mA (1.8 W)

Minimum power consumption
(I/O Power)

No power consumed

Excitation current

2/4-wire:
PT100 / Ni100 / 0-300Q: 500uA
PT1000 / Ni1000: 250uA

3-wire:
PT100 / PT1000 / Ni100 / Ni1000 / 0-300Q: 250uA

Connection Lost Protection

Yes

Short Circuit Protection (SCP)

Input power protection (voltage

+30V
Over Voltage Protection (OVP)/ |
Over Current Protection (OCP)
Filter function AVG, FIR, IIR

*1. The temperature unit is 0.001°C/0.0018°F. If Fahrenheit is selected as the temperature unit, the fourth decimal place

is not displayed.
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5.10.2 Dimensions and Parts

Dimensions

12

142

Unit: mm

|
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1. @
AX-502PT10-0B —— [T 1»
2 RTD, PT100, PT1000, Ni100,
Ni1000, 0~300Q, 24 Bits ' A
=1 ||
= | -
T 1 g
&1
=1
=1
o] = [ []
= 1
o =1
& 1
o
LR W

No. Name
1 | AX connector (L)
5 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 | Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)
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5.10.3 Arrangement of Terminals, LED Indicators and Wiring

5.10.3.1 Arrangement of Terminals

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

System LED

ERROR

FozrTio | g

g s e
D — 4 OO

Channel RUN LED

L1+
uz RTD1
u-

SLD

channels.

Pin No. Symbol Description Pin No. | Symbol Description
LO LO+ Channel 0: sensor positive input RO LO- Channel 0: sensor negative input
L1 10+ Channel 0: power positive output R1 10- Channel 0: power negative output
L2 L1+ Channel 1: sensor positive input R2 L1- Channel 1: sensor negative input
L3 11+ Channel 1: power positive output R3 11- Channel 1: power negative output
L4 -- - R4 -- --
L5 -- - R5 -- --
L6 -- - R6 -- --
L7 -- - R7 -- --
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5.10.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A | Blinking (1) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.

5.10.3.3 Wiring and Loop Configuration

® \Wiring

AX-502PS11-0A AX-514PC40-0A ~ AX-502PT10-0B

—te UV UG e+ eSLD | SLD e I—-. Lo+ | LO- e

° UV UG e eSLD | SLD e e 10+ 10- o
T
. ° eSLD | SLD e o Ll+ | L1- e :
|
. ° eSLD | SLD e o I1+ 11- e !
. . eSLD | SLD e . |
|
o o e SLD | SLD &--4 . o '
| ]
e FE FE e e FE FE o | . . '
] |
e FE FE ¢ e FE FE ! ° ° :
i |
| ]
t ]
e d

[
L
24VvDC = =
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[ Loop Configuration

Cl
Sk

1 — —
Pt100, Ni100, Pt1000, Ni1000, 0~300Q __Shielded cable *1 10+ —
+
- \',\‘,\\,\,\,\“,- LO+
Vo ! *3
- ’I‘\/‘\/\\/ \/A\/A\ LO
- IDAC2
2-Wire ~ ToTTTTTTTTTT 10- 6 o \W) *5
LS|
. . + — 5ol
Pt100, Ni100, Pt1000, Ni1000, 0~300Q __Shielded cable *1 1 — T | apc
+ M
My T L1+ "
- ,"'\ A l(\ 4 X
NN N L1-
3-Wire |\ { 5o —
_____ , 11-
L SLD |
12+

Pt100, Ni100, Pt1000, Ni1000, 0~300Q

Shielded cable *1

¥

4-Wire

Power isolation

EN

Unit 177 V+ V+ 71 Unit ___
7" Power |_[ V- V- |_| Power i
AX 1 AX
Connector | 1 Connector
! - —_—
© v 1o rTiov iov[t 1o 1 ®
"7 Power |_|10G 10G | _i Power
*1. Use shielded twisted pair cables for temperature sensors, and keep them away from power cables and
other cables that generate noise.
*2. Please wire this shielded cable to the SLD pin of the power module AX-514PC40-0A.
*3. If you use two-wire temperature sensors, In+ & Ln+ and In- & Ln- must be short-circuited (where n is
between 1-4).
*4. If you use three-wire temperature sensors, In+ & Ln+ must be short-circuited (where n is between 1-4).
*5. Different internal excitation current will be applied according to their modes and selected sensors for the
channel automatically.
NOTE: Use cables with the same length (less than 200 m) and use wire resistance of less than 200 ohm for
3-wire and 4-wire sensors.
Wiring Mode Sensor IDAC1 IDAC2
2/4 Wire PT100/Ni100/0-300Q 500pA OFF
PT1000/Ni1000 250pA
3 Wire PT100/Ni100/0-300Q 250A 250uA
PT1000/Ni1000
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5.10.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.10.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.

Devices - 7 X
S5 Lintited19 -
= Device (AX-308EADMA1T)
o8 Hardware Configuration
= &, Network Configuration
A, EtherCAT Filter
=Bl PLC Logic
=i} Application
) Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= (& Task Configuration
= EtherCAT Task
&) Motion_PRG
=g MainTask
&) pLc_PRG
=[@ Builtin_10 (Buittn_10)
[ oo (o10)
(i Delta_LocalBus_master (Delta LocalBus Master)
[ EtherCAT_Master_SoftMotion (
"2 softiotion General Axis Pool

Cut

Copy
Paste

¥ Delete
Refactoring 3

Properties.

Add Object

Add Fold!

Insert Device.

Scan For Devices...
Disable Device
Update Device.
Edit Object

Edit Object with.

=

£4it 10 mapping

Impart mappings from CSV,
Export mappings to CSV.

<

E5 Parameter Backup and Restore.

N I
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices * 1 X
= 5l Lnttiedis -
= [ Device (ax-308EAOMALT)
o Hardware Configuration
= A Metwork Configuration
A, EtherCAT Filter
=2l PLC Logic
=} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= {# Task Configuration
=g EtherCAT Task
] Motion_PRG
= g8 MainTask
#) pLC_PRG
=-[f Builttn_10 (Builtin_10)
[ 1o 10)
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
= Ei EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
@ AX_S00CECO0_DA (A¥-S00CECON-0A (FtherCAT Cannleri)
% SoftMotion General fodisF{ db  Cut

Copy
Paste
¥ Delete
Refactoring »

Properties.

Add Object
) Add Folder...
Insert Device.
Disable Device
Update Device.
[§° EditObject
Edit Object with.

Edit 10 mapping
Import mappings from CSV.

Export mappings to CSV...
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > I X
=5 Untited19 -
=[] Device (AX-30BEAOMAIT)
o Hardware Configuration
= J_ Metwork Configuration
A, EtherCAT Filter
=Bl PLC Logic
= o Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=38 EtherCAT Task
& Motion_PRG
=-$8 MairTask
48] pLC_PRG
=0 [ Builttn_I0 (Builtin_10)
[ 10 (pIo)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
& SoftMotion General Asis Poal

Cut

5 <

= Copy
Paste
¥ Delete
Refactoring 3
Properties.
Add Object
&) AddFolder...
Add Device

Insert Device...

Disable Device

o

Update Device.
[§ EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..

Eh Parameter Backup and Restore

E T ™ rai-

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices m} st

Seanmed Devices

Device name Device type Alias Address
=k A _S00CECO0_04 AE-500CECO0-04 (EtherCAT Coupler) 0
AX_S0ZFS11 04 AH-50ZFS11-04 (Unit Power Supply, 24VDC, 24) 0

AY_S0ZPTI0OE  AX-502PT10-0B (2 RTD, PT100, PT1000, NilOD, Nil0OO, 0~3002, 24 Bity O

Lo S e [] Shoew differences to project

Bcan Devices Copy All Devices to Project Cloz=
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5.10.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.
Genera! PNEEANEAN RS X
CoE Parameters Favorites
Process Data Filter 7T Index:Subindex Name Value Current Value Default Value Range
Diagnosis History
Log
NA 16#5001:16#01 User Command - User Command
EtherCAT [0 Mapping
EtherCAT IEC Objects
Status
Information
Function Description
Compare Compare

Upload Selection from Device

Upload the selected parameters from the
module to DIADesigner-AX.

Upload All from Device

Upload all the parameters from the module to
DIADesigner-AX.

Download Selection to Device

Download the selected parameters from
DIADesigner-AX to the module.

Download All to Device

Download all the parameters from
DIADesigner-AX to the module.

Synchronize to Selection Startup Parameter(s)

Synchronize the selected parameters to the
startup parameters.

Synchronize to All Startup Parameter(s)

Synchronize all the parameters to the startup
parameters.

Icon
=
—

1t
—
—»
=]
h 4
| — |

.-:C_/
ey
b4

Delete

Delete
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(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

General % * +

CoE Parameters Startup Parameters

Process Data Line Index:Subindex Name Value Ranage Bit Length
1 16#8000:16801 CHO Mode Setting Disable 8

1 z 16#8000:16%02 CH1 Mode Sefting Disable 8

EtherCAT [/0 Mapping 2 16#8001:16#01 CHO Calibration Offset 0 22
4 16#8001:16#02 CH1 Calibration Offset 0 32

HES ERINEGbiaaS 5 16#8002:16201 CHO Calibration Gain 1 0.9~ 11 3z

Status 6 16#8002:16%02 CH1 Calibration Gain 1 0.9~ 1.1 32
7 16#8003:16%01 CHO Digital Filter Setting Inactive 8

Information 8 16#8003:16%02 CH1 Digital Filter Setting Inadtive 8
9 16#8004:16301 CHO Moving Average Length 10 0~ 100 8
10 16#8004:16%02 CH1 Moving Average Length 10 0~ 100 8
11 16#8005:16201 CHD Enable User Limit Alarm Disable 8
12 16#8005:16202 CH1 Enable User Limit Alarm Disable 8
13 16#8006:16%01 CHO User Upper Limit 850 32
14 16#8006:16%02 CH1 User Upper Limit 850 32
15 16#8007:16%01 CHO User Lower Limit -200 32

Icon Function Description

3| | Delete Delete
'f Move up Move up
+ Move down Move down
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(3) All Parameters

General

You can find all the CoE parameters here. Click
start to upload and download the parameters.

on the toolbar to go into online mode first, and then you can

After clicking the upload button, you can see the current values in Current Value column.

You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

Tl S [ [

CoE Parameters All Parameters eay
Process Data Filter T Index:Subindex Value ‘Current Value Default
Diagnosis History
Log
ST R NA 16#5001:16#01 User Command - User Command
EtherCAT IEC Objects NA 16#8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
NA 16#%8000:16%02 Mode Setting - CH1 Mode Setting Disable Diszble
Status NA 16#8001:16201 Calibration Offset - CHO Calibration Offset 0 0
; NA 16#8001:16202 Calibration Offset - CH1 Calibration Offset 0 0
I ti
frermatien NA 16#8002:16201 Calibration Gain - CHO Calibration Gain 1 1
NA 16#8002:16202 Calibration Gain - CH1 Calibration Gain 1 1
NA 16#8003:16%01 Digital Filter Setting - CHO Digital Filter Setting Inactive Inactive
NA 16#8003:16202 Digital Filter Setting - CH1 Digital Filter Setting Inactive Inactive
MNA 16#8004:16#01 Moving Average Times - CHO Moving Average Ti... | 10 10
Icon Function Description
41“ Compare Compare

=

Upload Selection from Device

Upload the selected parameters from the module

= to DIADesigner-AX.
& ) Upload all the parameters from the module to
—= Upload All from Device .
DIADesigner-AX.
= . . Download the selected parameters from
—s Download Selection to Device )
DIADesigner-AX to the module.
$ . Download all the parameters from DIADesigner-
= Download All to Device
AX to the module.
a— . . Synchronize the selected parameters to the
Synchronize to Selection Startup Parameter(s)
startup parameters.
Fy . Synchronize all the parameters to the startup
= Synchronize to All Startup Parameter(s)

parameters.
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(] You can select and right-click the parameter to add the selected parameter to the Favorites.

41& | | & 4
=3 |I==3 o |
All Parameters>Error and Status>System Error W Clear
Filter ¥ | IndeszSubindex Name Value Current Value Default Value Range
Add to Favorites {
Add to Startup Parameters
Import...
Export...
Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected
5.10.4.3 Process Data
(1) Inthe Process Data tab, select the desired outputs and inputs.
- General Select the Qutputs Select the Inputs
5 Mame Type Index Mame Type Index
EIEEEIEES ¥ 16#1A00 CHO Input Value
CHOD Input Value REAL 16#6000:16201
Process Data
v 16#1A01 CH1 Input Value
o CH1 Input Value REAL 16%6001:16201
[w] 16#1A04 Error and Status
EtherCAT I/0 Mapping System Error BIT 16#6100:16501
CHO Status BIT 16#6100:16202
EtherCAT IEC Objects CH1 Status BIT 16#6100:16203
Status [w] 16#1A05 Wire Break
CHO Wire Break BIT 16#6101:16%01
Information CH1 Wire Braak BIT 16#6101:16%02
(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.
General Find Filter Show all + ok Add FB for O Channel... = Go to Instance
T P — Wariable Mappi.. Channel Address  Type Unit Description
“ CHO Input Value 2LID57 REAL CHO Input Value
Process Data “ CH1 Input Value 2LID58 REAL CH1 Input Value
)@ System Error %eI¥236.0 BIT System Error
Log h ] CHO Status %eI¥236.1 BIT CHO Status
H CH1 5tatus %RI¥236.2 BIT CH1 5tatus
EtherCAT /0 Mapping R CHO Wire Break %IX237.0 BIT CHO Wire Break
k] CH1 Wire Break %I¥237.1 BIT CH1 Wire Break
EtherCAT IEC Objects
Status
Information
Reset Mapping Always updatevariables |Use parent device setting hd
-"j@ = Create new variable "% = Mapto existing variable
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5.10.4.4 Diagnosis History

Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on
the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors

General Update History Auto Update Only New Messages Ack. Messages

Type Flags Timestamp Message
€ Error M 4/14/2023 4:24: 26 PM 304ms {16#FF02) EtherCAT Connection Lost.

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT I/0 Mapping

EtherCAT IEC Qbjects

Status

0]

5.10.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General

EtherCAT : |Runﬂing

CoE Parameters Last Diagnostic Message Acknowledge

Expert Process Data Diag String
Process Data

Online

DiagHistory
EtherCAT Parameters
EtherCAT IO Mapping
EtherCAT IEC Objects
Status

Information
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5.10.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General
Name: AX-502PT10-0B (2 RTD, PT100, FT1000, Ni100, Mi1000, 0~30082, 24 Bits)
CoE Parameters Vendor: Delta Electronics, Inc,
Categories: Slave
Process Data Type: 65
ID: 10D _1051711100310100
Log Version: Revision=16700310100

Order number: AX-502PT10-0B
Description: EtherCAT Slave imported from Slave ¥ML: AX_502PT10_0B_V0310100_20230322.xml Device: AX-502PT10-0B (2RTD, PT100, FT1000,
Ni100, Ni1000, 0~300%, 24 Bits). AX-502PT10-0B (2 RTD, PT100, PT1000, Ni100, Nil000, 0~3002, 24 Bits)

EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and
then you can find the hardware version and software version.

Filter T Index:Subindex Name Value Current Value Default Value
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5.10.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.
For software operation, refer to section 5.10.4 for more information. The function blocks in the software are available for
you to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use

Mode setting or the channel is DFB_PT_RD_ModeSetting
OFF. DFB_PT_WR_ModeSetting
DFB_PT_RD_CalOffset

16#8000 Mode Setting

16#8001 Calibration Offset Calibration - offset DFB_PT WR_CalOffset
1648002 Calibration Gai Calibrafi . DFB_PT_RD_CalGain
alibration Gain alibration - gain DFB_PT WR_CalGain
648003 ivital Filter Set inital fil ) DFB_PT_RD_FilterSetting
16# Digital Filter Setting Digital filter setting DFE_PT WR_FilterSetting
) ) ] ) DFB_PT_RD_AverageTimes
16#8004 Moving Average Times Moving average times

DFB_PT_WR_AverageTimes

Enable / disable the alarm of

16#8005 Enable User Limit Alarm DINT exceeding the user-defined limit

16#8006 User Upper Limit DINT User-defined upper limit
16#8007 User Lower Limit DINT User-defined lower limit
16#8010 Decimal Places Decimal places
16#8011 Unit of Temperature Unit of temperature

Compensation in two-wire

16#8012
mode

Compensation in two-wire mode

16#8100 ADC Raw Data ADC raw data

5.10.5.1 Module Status

Index |Subindex Name Description Data Type Attr. Default

16#5000 16#01 Module Status Status of the module UINT RO 0

) Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act

according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series
PLC) as the controller, the module status will be 0, which indicates that it is controlled by EtherCAT State Machine.
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) Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
The module is controlled by the controller and the status of the
1 Controlled by Controller (Run) u. : Y u
controller is Run.
The module is controlled by the controller and the status of the
2 Controlled by Controller (Stop) u. : Y u
controller is Stop.

5.10.5.2 User Command

Index |Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the
module will respond with a corresponding value to show if the execution is success or not.

® User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values ™ 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*L1 |f there are no startup parameters, the save command can be used to save the parameter setting values to the memory
of the module.

5.10.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default

16#01 CHO Mode Setting USINT | RW 0

16#8000

Temperature mode setting
USINT | RW 0

16#02 CH1 Mode Setting

) Explanation

Select the mode to set the channel to ON.

The channel conversion time

CHO Mode CH1 Mode Conversion Time
ON OFF 100 ms
OFF ON 100 ms
ON ON 200 ms

) Supported modes

Setting value Mode Setting range (°C) Setting range (°F)

0 Disable

1 Pt100 (2 Wire) -200°C-850°C -328°F-1562°F
2 Pt100 (3 Wire) -200°C-850°C -328°F-1562°F
3 Pt100 (4 Wire) -200°C-850°C -328°F-1562°F
4 Pt1000 (2 Wire) -200°C-850°C -328°F-1562°F
5 Pt1000 (3 Wire) -200°C-850°C -328°F-1562°F
6 Pt1000 (4 Wire) -200°C-850°C -328°F-1562°F
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Setting value Mode Setting range (°C) Setting range (°F)
7 Ni100 (2 Wire) -100°C-260°C -148°F-500°F
8 Ni100 (2 Wire) -100°C-260°C -148°F-500°F
9 Ni100 (2 Wire) -100°C-260°C -148°F-500°F
10 Ni1000 (2 Wire) -100°C-260°C -148°F-500°F
11 Ni1000 (2 Wire) -100°C-260°C -148°F-500°F
12 Ni1000 (2 Wire) -100°C-260°C -148°F-500°F
13 0-300Q 0-300Q 0-300Q
5.10.5.4 Calibration
Index | Subindex Name Description Data Type|Attr. |Default
1648001 16#01 |[CHO Calibration Offset Offset REAL RwW 0
16#02 |CH1 Calibration Offset Setting range: no limit REAL |RW| 0
16#01 [CHO Calibration Gain Gain REAL |RW/| 1.0
16#8002 . .
16#02 |CH1 Calibration Gain Setting range: 0.9-1.1 REAL |RW/| 1.0

) Explanation

When there is an obvious difference between input values and actual values, you can change Offset and Gain to correct
the input curve. The formula is

Output = (Input X Gain) + Of fset

Example

The mode for the channel is PT100. Gain is 1 and Offset is 0 by default. The signal ranges from -200°C to 850°C. If Gain
is set to 0.9 and Offset is set to 2, the value after calibration is -178°C to 767°C.

5.10.5.5 Digital Filter

Index | Subindex Name Description Data Type |Attr. |Default
16#01 |CHO Digital Filter Setting USINT |RW 0
16#8003 Digital filter setting
16#02 |CH1 Digital Filter Setting USINT |RW 0
16#01 |CHO Moving Average Times ; USINT |RW 0
1648004 Mov_lng average .
16#02 |CH1 Moving Average Times Setting range: 1-100 times| ygINT |RW | 0

) Explanation

The parameters here are for setting digital filter function. The module provides 3 types of filters, Moving Average Filter,
Infinite Impulse Response (IIR) Filter and Finite Impulse Response (FIR) Filter for users to choose from. The conversion
time will not be affected when the digital filter is enabled.

Moving Average Filter

A moving average filter uses the latest pieces of sampled data to create a series of averages to smooth the data. Compared
to other types of digital filters, a moving average filter is fast in computation and algorithm, without occupying the CPU
processing time. But the filtering result of a moving average filter is not as effective as an IIR filter or a FIR filter.

IIR (Infinite Impulse Response) Filter
An infinite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises,
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an IR filter works more efficiently than a moving average filter does. This IIR filter is a low-pass filter. The advantage of
an IR filter is that within the same length of operation time, the filtering result of an IIR filter is better than what a FIR filter
can offer. Since an IIR filter can only have a non-linear phase response, it has an inconsistent output delay at every
frequency, the input signals may be distorted and the stability issue may be raised. An IIR filter may be not suitable for
applications such as oscilloscope waveform and electrocardiography that require demanding waveforms.

Frequency response of IIR filter

FIR (Finite impulse response)

A finite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises, a
FIR filter works more efficiently than a moving average filter does. This FIR filter is a low-pass filte. The advantage of a
FIR filter is that it has a linear phase response which means a FIR filter has a consistent output delay at all frequencies
while an IIR filter has an unequal delay at different frequencies. A FIR filter is ideal for a wide range of applications.
However within the same length of operation time, the filtering result of a FIR filter is not as good as what an IIR filter can
deliver.

Frequency response of FIR filter

) Digital filter modes
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Mode Name of digital filter
Inactive
Moving Average
IIR1
IIR2
IIR3
IIR4
FIR4
FIR8
FIR16
FIR32

o

OO N[O|OTA|W|N|F

) Conversion time for enabled channels and corresponding cut-off frequency of filters

Number of ; Cut-off frequency
channels Con\_/ersmn
thatare ON | time IIRL IR2 IIR3 IR4 FIR4 FIRS FIR16 | FIR32
1 100ms 3.5Hz 2.5Hz 1.5Hz 0.5Hz 2.92Hz 1.79Hz 1.44Hz 0.82Hz
2 200ms 1.75Hz 1.25Hz 0.75Hz 0.25Hz 1.46Hz 0.9Hz 0.72Hz 0.41Hz

Note: Refer to Mode Setting section for the channel conversion time.

5.10.5.6 User Limit Alarm

0]

Index | Subindex Name Description Data Type | Attr. | Default

16#01  |CHO Enable User Limit Alarm Enable / disable the alarm of
exceeding the user-defined limit

16#8003 0: Disable (default) BOOL | Rw | 0
16#02 |CH1 Enable User Limit Alarm 1: Enable
16#01 |CHO User Upper Limit ] o

1648004 User-defined upper limit; REAL rw | 850

o Setting range: no limit
16#02 |CH1 User Upper Limit

16#01 |CHO User Lower Limit ] o
1648005 User-defined lower limit REAL | RW | -200

Setting range: no limit
16#02 |CH1 User Lower Limit

® Explanation

Users can define the upper and lower limits and enable the alarm of exceeding the limits. If the Enable User Limit Alarm is
enabled, when the input temperature exceeds the user upper/lower limit, a user upper/lower limit error will occur. (See
section 5.10.8 for more information on troubleshooting.) When the temperature exceeds the hardware limit, an over/under
hardware range error will occur.
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® Example

Set the parameters as follows:

16#8003 Enable User Limit Alarm: Enable
16#8004 User Upper Limit: 850

16#8005 User Lower Limit: -200
When the input signal exceeds the user-defined upper or lower limit, an error occurs.

Hardware Range

User Upper Limit —

Input Signal

User Lower Limit —

Hardware Range

Over Hardware Range i | ]

Under Hardware Range g

Upper Limit Alarm i _1

1
Lower Limit Alarm

5.10.5.7 Decimal Places

Index | Subindex Name Description Data Type|Attr.| Default
1648010 16#01 |CHO Decimal Places Decimal places: USINT | RW 1
16#02 |CH1 Decimal Places setting value: 0-1 USINT | RW 1
® Explanation
You can set the decimal places according to your demand.
5.10.5.8 Unit of Temperature
Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Unit of Temperature Unit of temperature; USINT | RW 1
16#8011 0:°C
16#02 |CH1 Unit of Temperature 1:°F USINT | RW 1

® Explanation

You can set the unit of temperature to °C or °F according to your demand.
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5.10.5.9 Compensation in two-wire mode

Index | Subindex Name Description Data Type|Attr. | Default
16#01 |CHO Compensation in two-wire mode  [Compensation in two-wire REAL [RW| 0
16#8012 mode
16#02 |CH1 Compensation in two-wire mode Unit: Q REAL |RW 0

) Explanation

You can use this parameter to set the temperature compensation when you select the two-wire mode.
) Example

The mode of CHO is set to Pt100 (2 Wire) and the wire resistance for the 2-wire sensor is measured as 12.34 Q. You can
enter the number 12.34 in this parameter (CHO Compensation in two-wire mode), and the measurement error caused by
the impedance will be deducted automatically.

5.10.5.10 ADC Raw Data
Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO ADC Raw data DINT RO 0
16#8100 Raw data
16#02 |CH1 ADC Raw data DINT RO 0

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.

5.10.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC
mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.
For temperature measurement modules, only FreeRun mode is supported.

5.10.6.1 FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.10.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index Subindex Name Description Data Type|Attr.|Default
16#6000 CHO Analog Input Value
16#01 Analog input value REAL |RO | 0.0
16#6001 CH1 Analog Input Value
16#01 |System Error System error
16#6100 16#02 |CHO Status CHO: error or warning BOOL | RO 0
16#03 |CH1 Status CHZ1.: error or warning
16#01 |CHO Wire Break Channel connection loss
16#6101 0: Normal BOOL |RO 0
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5.10.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

® Analog Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

® Error and Status: It is selected by default. The grayed out part cannot be modified.
® Wire Break: It is selected by default. The grayed out part cannot be modified.

General Select the Outputs Select the Inputs
Mame Type Index MName Type Index
R | 161A00 CHO Input Value
CHOD Input Value REAL 16#6000:16201
Process Data
v| 16#1A01 CH1 Input Value
CH1 Input Value REAL 16#6001:16201

Log

EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information

| 16#1A04 Error and Status

| 16#1A05 Wire Break
CHO Wire Break
CH1 Wire Break

BIT 16#6101:16201
BIT 16#6101:16202

5.10.7.2 EtherCAT 1/0 Mapping

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

AX_502PT10_0B

J

General Find Filter Show all » ok Add FB for 10 Channel... Go to Instance
CoE Parameters Variable Mapping Channel Address Type  Unit  Description
= [l 16#1A00 CHO Input Value
Process Data b ] CHO Input Value %ID39 REAL CHO Input Value
=-[_ 16#1A01 CH1 Input Value
Log E ] CH1 Input Value 2LID40 REAL CH1 Input Value
= [ 16#1A04 Error and Status
EtherCAT /0 Mapping L] System Error %IX1640  BIT System Error
H CHO Status %elxic4.1 BIT CHO Status
ST @ e “ CH15tats %IX164.2  BIT CH1 Status
Status [ 16#1A05 Wire Break

Hp CHO Wire Break %el¥165.0 BIT CHO Wire Break
nfanmation Hp CH1 Wire Break BEIN165.1 BIT CH1 Wire Break
| | Reset Mapping Always updatevariables |Use parent device setting ~
@ = Create new variable "% = Mapto existingvariable Enabled 1 (use bus cyde task if not used in any task]

5.10.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the

setting for the Always update variables in the CPU.

Enabledl (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle

task if they are not used in any other task.
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5.10.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the

current error information is displayed. In the CoE Parameters tab, you can view the error status through Index/Sublndex

of the All Parameter list.

LED indicator
Index Sublndex Name Solution
Error LED Channel
LED
(16#FF01)
16#01 Unit Power Error ON OFF Check the power supply.
(16#FF02) o
16#02 EtherCAT Connection ON OFF Check the mOdUIe connection if the
Lost connection is securely connected.
(16#FF03) If the problem persists, contact the
16#A000 16#03 ESC or EEPROM Error ON OFF local authorized distributors.
16404 (16#FF04) ON OFF If the proble.m per_S|st_s, contact the
Flash Error local authorized distributors.
(16#FF05) If the problem persists, contact the
16405 Analog IC Error ON OFF local authorized distributors.
(16#FF06) If the problem persists, contact the
16#06 Analog Power Error ON OFF local authorized distributors.
(16#FF11) Blinkin Check if the input signal of the
16#01 CH(n-1) Upper Limit (1s) 9 ON channel is within the allowed setting
Alarm range of the user upper limit.
(16#FF12) Blinkin Check if the input signal of the
16#02 CH(n-1) Lower Limit (1s) g ON channel is within the allowed setting
Alarm range of the user lower limit.
" (16#FF13) Blinkin Check if the input signal of the
16#A00n 16#03 CH(n-1) Over Hardware © Zs)g OFF channel is within the allowed
range ’ hardware range.
(16#FF14) Blinkin Check if the input signal of the
16#04 CH(n-1) Under Hardware © 25)9 OFF channel is within the allowed
range ’ hardware range.
(16#FF15) Blinking Check if the sensor is securely
16#05 CH(n-1) Wire Break (0.2s) OFF connected.
*1.n=1-2
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5.11 AX-504PT10-0B

The AX-504PT10-0B, a temperature measurement module, converts the values received from the RTD sensors into digital
signals. You can select either Celsius or Fahrenheit as the unit of measurement. This section describes its specifications,

wirings and operations.

5.11.1 Specifications

Item Specification
Input points 4
External connector type Spring-clamp terminal block (16 terminals)
1/0 refresh modes Free Run mode
Dimension (mm) 12 (W) x 100 (H) x 80 (D)
Weight 71g
Input form Differential input
Pt100: DIN 43760-1980 JIS C1604-1989, 100Q 3850 PPM/°C
Pt1000: DIN EN60751, 1 kQ 3850 PPM/°C
Sensor type
Ni100/Ni1000: DIN 43760
0-300Q
Connection type 2-wire, 3-wire, 4-wire
Resolution 0.001°C/0.0018°F™*
T ¢ ¢ +0.3%: 25C (F.S.)
asgﬁ):(r:a ure measuremen +0.5%: 0-60 C (F.S.)
y +1%: <-20-0 C (F.S.)
Input impedance More than 10 KQ
. Conversion time 100 ms / channel
Electrical
specification Between unit power and external power:
no isolation
Isolation method Between digital power and analog power: 500 VAC
Between digital signal and analog signal: 500 VAC
Between analog channels: no isolation
Maximum power consumption Less than 400 mA (2 W)
(unit power)
Minimum power consumption No power consumed
(I/O Power) P
2-wire, 4-wire:
PT100 / Ni100 / 0-300Q: 500uA
o PT1000 / Ni1000: 250uA
Excitation current
3-wire:
PT100 / PT1000 / Ni100 / Ni1000 / 0—-300 Q: 250 uA
Connection Lost Protection Yes
Short Circuit Protection (SCP) |-
Input power protection (voltage |, 30V
Others range) -
Over Voltage Protection (OVP)
/ -
Over Current Protection (OCP)
Filter function AVG, FIR, IIR

*1. The temperature unit is 0.001°C/0.0018°F. If Fahrenheit is selected as the temperature unit, the fourth

decimal place is not displayed.
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5.11.2 Dimensions and Parts

() Dimensions

100

® |
'E =
Il -
~ ll -
(=) o
g 4 -
ll -
‘H |
ll -
12 80
14.2
Unit: mm
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No. Name
1 | AX connector (L)
5 Label (manufacturer information, service information, safety, serial number, firmware/hardware
version)
3 DIN rail clip
4 System status indicator
5 Model code
6 | Channel status indicator
7 Spring to hold the connection
8 Spring-clamp terminal block
9 | Wiring
10 | Wire fastener
11 | Model number and model description
12 | AX connector (R)

5-274




Chapter 5 Analog Input/Output Modules

5.11.3 Arrangement of Terminals, LED Indicators and Wiring

5.11.3.1 Arrangement of Terminals

System LED

ERROR LED — | Derr 10

o
jm]
=
Lal

o gug Channe

o
T

| RUN LED

EliS)

o
[=]

Tl Lol Lol Ll Lol Lal

=
[
Eq

-

o
Lo+

L

*
iy

ﬂ

RTDO

SLD

i1+
L1+

L1-

itz

RTD1

i 12+
12+

B

SLD

RTD2

N

it I3+
3+

B

0]

RTD3

Iillil i 13-

L R

SLD

*1. The marked black areas are terminals with LED indicators. Refer to the table below to see their corresponding

channels.

Pin No. Symbol Description Pin No. | Symbol Description
LO LO+ Channel 0: sensor positive input RO LO- Channel 0: sensor negative input
L1 10+ Channel 0: power positive output R1 10- Channel 0: power negative output
L2 L1+ Channel 1: sensor positive input R2 L1- Channel 1: sensor negative input
L3 11+ Channel 1: power positive output R3 11- Channel 1: power negative output
L4 L2+ Channel 2: sensor positive input R4 L2- Channel 2: sensor negative input
L5 12+ Channel 2: power positive output R5 12- Channel 2: power negative output
L6 L3+ Channel 3: sensor positive input R6 L3- Channel 3: sensor negative input
L7 13+ Channel 3: power positive output R7 13- Channel 3: power negative output
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5.11.3.2 LED Indicators

Name Color Status Description
D OFF No power supplied or ECAT INIT
B Blinking (0.2s) ECAT Pre OP
System Blue
A | Blinking (1) ECAT Safe OP
] ON Normal OP
D OFF No power supplied or the module is functioning
correctly.
B Blinking (1s) An error occurs on the application.
Error Red
B Blinking (0.2s) An error occurs on the hardware.
. ON An error occurs on the system.
D OFF No power supplied or the channel is OFF.
Channel Green
D ON The channel is ON.
5.11.3.3 Wiring and Loop Configuration
® Wiring
AX-502PS11-0A AX-514PC40-0A AX-504PT10-0B
—te UV UG e e SLD SLD e I_.. LO+ LO- e
e UV UG e e SLD SLD e e |0+ 10- e
T
° ° e SLD SLD e e L1+ L1- e :
|
° ° e SLD SLD e e |1+ 11- e :
. . eSLD | SLD e o L2+ | L2-o E
. . e SLD | SLD ef--, o2+ | 12- e :
| |
e FE FE o e FE FE o| | o3+ | L3 e |
| |
e FE FE ¢ e FE FE ! e I3+ 13- o '
i i
| ]
t |
. !
[
L
24VDC = =
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[ Loop Configuration

Pt100, Ni100, Pt1000, Ni1000, 0~300Q Shielded cable *1 10+
+
- \'/“/‘\/‘/‘1‘\/' LO+
RN O
- AN /\\/ AN LO-
L ‘ 0-
LSLD |
Pt100, Ni100, Pt1000, Ni1000, 0~300Q Shielded cable *1 11+
+ RN ,\- L1+
Ny v
L ! *4
- KUY
NN N L1-
\/ {
3-Wire  TTTTTTTTTTT
_____ \ 11-
LSID |
Pt100, Ni100, Pt1000, Ni1000, 0~300Q Shielded cable *1 12+

|

¥

4-Wire

IDAC2
— Q) 5
I/
— o
ADC
M
u
X

c1
S s

Power isolation

EN

0]

Unit | ] v+ V+ [T Unit ___
"~ Power ! _ | ! Power |
AX : - V. V. 1 i AX
Connector | 1 Connector
L ! - 5 - (R
Qo o Tiov oVl 10 i
"7 Power |_|10G 10G | _i Power
*1. Use shielded twisted pair cables for temperature sensors, and keep them away from power cables and
other cables that generate noise.
*2. Please wire this shielded cable to the SLD pin of the power module AX-514PC40-0A.
*3. If you use two-wire temperature sensors, In+ & Ln+ and In- & Ln- must be short-circuited (where n is
between 1-4).
*4. If you use three-wire temperature sensors, In+ & Ln+ must be short-circuited (where n is between 1-4).
*5. Different internal excitation current will be applied according to their modes and selected sensors for the
channel automatically.
NOTE: Use cables with the same length (less than 200 m) and use wire resistance of less than 200 ohm for
3-wire and 4-wire sensors.
Wiring Mode Sensor IDAC1 IDAC2
2/4 Wire PT100/Ni100/0-300Q 500pA OFF
PT1000/Ni1000 250pA
3 Wire PT100/Ni100/0-300Q 250A 250uA
PT1000/Ni1000
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5.11.4 Settings in DIADesigner-AX

The software DIADesigner-AX is the programming tool for the AX Series PLCs. This section introduces some basic
operations and settings.

5.11.4.1 Basic Operation

(1) Double-click the DIADesigner-AX icon to open the software and create a new project.
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(2) Add Modules in
) Method 1: Add the modules in manually

Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Add Device... to select and add System
Coupler.

Devices - R x
=) untitedis A
= [ Device (Ax-308EAOMAIT)
o Hardware Configuration
= A, Netwark Configuration
A, EtherCAT Filter
=B PLc Logic
=} Application
i Library Manager
Motion_PRG (FRG)
PLC_PRG {PRG)
= (&g Task Configuration
= g8 EtherCAT Task
& Motion_PRG
=58 MairTask
& pLC_PRG
= Buitin_IO (Builtin_10)
(i oo (p10)
[ Delta_LocalBus_Master {Delta Localus Master)
[ EtherCAT Master_Softiotion
‘3 Softhotion General Axis Pool

Cut
Copy
Paste
XK Delete
Refactaring >
Properties.
Add Object
) Add Folder
Tnsert Device.
Scan For Devices.
Disable Device
Update Device...
[f" EditObject
Edit Object with..

EditIO mapping
Import mappings from CSV.
Export mappings to C5V.

f —— E5 Parameter Backup and Restore
Right-click System Coupler you added, and then click Add Device... again to select and add modules in.
Devices - B X
=5 Untited19 -

= (1) Device (ax-308EAOMALT)
8 Hardware Configuration
= A, Metwork Configuration
Ay EtherCAT Filter
= Eﬂ PLC Logic
=} Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (FRG)
= @ Task Configuration
=58 EtherCAT Task
&) Motion_PRG
=g MairTask
8] PLC_PRG
= [ Builtin_10 (Builtin_10)
[ oo o10)
m Delta_LocalBus_Master (Delta LocalBus Master)
=[] EtherCAT Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
T AX_S00CEC00_0A (AX-S00CFCO0-0A (FtherCAT Counlerl)
"3 SoftMotion General Axis P &b Cut

Copy
Paste
¥ Delete
Refactoring 3

Properties

Add Object
) Add Folder.

Insert Device.

Disable Device
Update Device...
Edit Object

Edit Object with

[

Edit 10 mapping
Impart mappings from CSV...

Export mappings to CSV.
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) Method 2: Scan to add the modules in.
Right-click EtherCAT Master SoftMotion in the Devices tree, and then click Scan for Devices....

Devices > I X
=5 Untited19 -
=[] Device (AX-30BEAOMAIT)
o Hardware Configuration
= J_ Metwork Configuration
A, EtherCAT Filter
=Bl PLC Logic
= o Application
m Library Manager
Motion_PRG (PRG)
PLC_PRG (PRG)
= @ Task Configuration
=38 EtherCAT Task
& Motion_PRG
=-$8 MairTask
48] pLC_PRG
=0 [ Builttn_I0 (Builtin_10)
[ 10 (pIo)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
ﬂi EtherCAT_Master_SoftMotion
& SoftMotion General Asis Poal

Cut

5 <

= Copy
Paste
¥ Delete
Refactoring 3
Properties.
Add Object
&) AddFolder...
Add Device

Insert Device...

Disable Device

o

Update Device.
[§ EditObject
Edit Object with...
Edit IO mapping
Import mappings from CSV...
Export mappings to CSV..

Eh Parameter Backup and Restore

E T ™ rai-

After the auto-scan is over, the actually-connected devices will appear. Click Copy All Devices to Project button to
add them to the list under EtherCAT Master SoftMotion.

Scan Devices m} st

Seanmed Devices

Device name Device type Alias Address
=k A _S00CECO0_04 AE-500CECO0-04 (EtherCAT Coupler) 0
AX_S0ZFS11 04 AH-50ZFS11-04 (Unit Power Supply, 24VDC, 24) 0

AY_SO4PTI0OE  AX-504PT10-0B (4 RTD, PT100, PT1000, NilOD, Nil0OO, 0~3002, 24 Bitd O

Lo S e [] Shoew differences to project

Bcan Devices Copy All Devices to Project Cloz=
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5.11.4.2 Parameter Settings

In the CoE Parameters tab, you can do the following settings of parameters.

(1) Favorites

) You can select and right-click the parameter to add the selected parameter to the Favorites. Click on the
toolbar to go into online mode, and then you can start to upload and download the parameters.
General 4:[:9 IEI. é :D' é x
CoE Parameters Favorites
Process Data Filter 7T Index:Subindex Name Value Current Value Default Value Range
Diagnosis History
Log
NA 16#5001:16201 User Command - User Command
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
Icon Function Description
GIP Compare Compare
g Upload Selection from Device zglgﬁi ttk;eDslilgtétseigr?;r_iT(eters from the
é Upload All from Device gﬂoDa:SgInrfpf);rameters from the module to
5 Download Selection to Device [D)?Awgé(;?;ntehf:; IE) C,Eﬁg fna:)rglrﬂsters from
3 ’ Download all the parameters from
) Download All to Device DIADesigner-AX to the module.
:,:-;‘_f' Synchronize to Selection Startup Parameter(s) Synchronize the selected parameters to the
startup parameters.
C“{:'] Synchronize to All Startup Parameter(s) Synchronize all the parameters to the startup

parameters.

Delete

Delete
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(2) Startup Parameters
) Once the module is started up, the setting values of parameters in the Startup Parameters list are written to the
module. For editing, you have to set up these parameters in offline mode.

AX_504PT10_0B
General
CoE Parameters Startup Parameters
Process Data Line Index:Subindex Name Value Range Bit Lenc
1 16#8000:16#01 CHO Mode Setting Disable 8 ~
L 2 1678000:16%02 CHI Mode Setting Disable 8
EtherCAT /0 Mapping 3 16#8000:16203 CH2 Mode Setting Disable 8
4 16#8000:16204 CH3 Mode Setting Disable 8
EtherCAT IEC Objects 5 16#8001:16#01 CHO Calibration Offset 0 2
ot 6 16#8001:16202 CH1 Calibration Offset 0 32
7 16#8001:16203 CH2 Calibration Offset 0 32
Information 8 16#8001:16204 CH3 Calibration Offset 0 12
9 16#8002:16#01 CHO Calibration Gain 1 0.9 ~1.1 2
10 16#8002:16#02 CH1 Calibration Gain 1 0.9~ 1.1 32
1 16#8002:16203 CH2 Calibration Gain 1 0.9~1.1 32
12 16#8002:16204 CH3 Calibration Gain 1 0.9 ~1.1 32
13 16#8003:16201 CHO Digital Filter Setting Inactive 8 .
L4 >

Icon Function Description
L | Delete Delete

f Move up Move up

+ Move down Move down
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(3) All Parameters

General

You can find all the CoE parameters here. Click
start to upload and download the parameters.

on the toolbar to go into online mode first, and then you can

After clicking the upload button, you can see the current values in Current Value column.

You can edit the values of parameters in Value column. Once you click the download button, the setting values

will be written into the module and take effect right away.

Tl S [ [

CoE Parameters All Parameters eay
Process Data Filter T Index:Subindex Value ‘Current Value Default
Diagnosis History
Log
ST R NA 16#5001:16#01 User Command - User Command
EtherCAT IEC Objects NA 16#8000:16%01 Mode Setting - CHO Mode Setting Disable Disable
NA 16#%8000:16%02 Mode Setting - CH1 Mode Setting Disable Diszble
Status NA 16#8001:16201 Calibration Offset - CHO Calibration Offset 0 0
; NA 16#8001:16202 Calibration Offset - CH1 Calibration Offset 0 0
I ti
frermatien NA 16#8002:16201 Calibration Gain - CHO Calibration Gain 1 1
NA 16#8002:16202 Calibration Gain - CH1 Calibration Gain 1 1
NA 16#8003:16%01 Digital Filter Setting - CHO Digital Filter Setting Inactive Inactive
NA 16#8003:16202 Digital Filter Setting - CH1 Digital Filter Setting Inactive Inactive
MNA 16#8004:16#01 Moving Average Times - CHO Moving Average Ti... | 10 10
Icon Function Description
41“ Compare Compare

=

Upload Selection from Device

Upload the selected parameters from the module

= to DIADesigner-AX.
& ) Upload all the parameters from the module to
—= Upload All from Device .
DIADesigner-AX.
= . . Download the selected parameters from
—s Download Selection to Device )
DIADesigner-AX to the module.
$ . Download all the parameters from DIADesigner-
= Download All to Device
AX to the module.
a— . . Synchronize the selected parameters to the
Synchronize to Selection Startup Parameter(s)
startup parameters.
Fy . Synchronize all the parameters to the startup
= Synchronize to All Startup Parameter(s)

parameters.
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(] You can select and right-click the parameter to add the selected parameter to the Favorites.

P 128 [ i
All Parameters>Error and Status=>System Error Clear
Filter T Index:Subindex Name Value Current Value Default Value Range
Add to Favorites L\\H
Add to Startup Parameters
Import...
Export...
Function Description
Add to Favorites Add the selected to Favorites
Add to Startup Parameters Add the selected to Startup Parameters
Import... Import the selected
Export... Export the selected

5.11.4.3 Process Data

(1) Inthe Process Data tab, select the desired outputs and inputs.

General

CoE Parameters

Select the Outputs

Select the Inputs

Mame Type

Process Data

Log

EtherCAT IO Mapping

EtherCAT IEC Objects

Status

Information

Index

Name

[w| 16#1A00 CHO Input Value
CHO Input Value

[w| 16#1A01 CH1 Input Value
CH1 Input Value

[w| 16#1A02 CH2 Input Value
CH2 Input Value

[v| 16#1A03 CH3 Input Value
CH3 Input Value

[w] 16#1A04 Error and Status
System Error
CHO Status
CH1 Status
CH2 Status
CH3 Status

[w] 16#1A05 Wire Break
CHO Wire Break
CH!
CH2 Wire Break
CH3 Wire Break

Wire Break

Type

REAL

REAL

REAL

BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT

Index

16#6000:16701

16£6001:16%01

16#6002: 16701

16£6003:16%01

16#6100:16%01
16#6100:16%02
16#6100:16%03
16#6100:16%04
16#6100:16%05

16#6101:16%01
16#6101:16%02
16#6101:16%03
16#6101:16%04
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(2) Click on the toolbar to go into online mode. In the EtherCAT I/O Mapping tab, you can find the variables, current
value, status and error codes for each channel.

General Find Filter Show all ~ &b Add FB for IO Channel.. Go to Instance J
e — Variable Mapping Channel Address Type Unit Description
k] CHOD Input Value %ID57 REAL CHO Input Value
Process Data k] CH1 Input Value %ID58 REAL CH1 Input Value
E ] CH2 Input Value %ID59 REAL CH2 Input Value
Log % CH3 Input Value %ID60 REAL CH3 Input Value
E ] System Error %Ix244.0 BIT System Error
EtherCAT /0 Mapping 9 CHO Status %2441 s CHD Status
. % CH1 Status %eIx244.2 BIT CH1 Status
EtherCAT IEC Objects 9 CH2 Status o%Ix244.3 s CH2 Status
Stat k] CH3 Status %eIx244.4 BIT CH3 Status
atus
H CHOD Wire Break %Ix245.0 BIT CHD Wire Break
Information H CH1 Wire Break %eIx245.1 BIT CH1 Wire Break
H CH2 Wire Break %IX245.2 BIT CH2 Wire Break
H CH3 Wire Break %Ix245.3 BIT CH3 Wire Break
| Reset Mapping Always updatevariables |Use parent device setting b
@ = Create new variable " = Mapto existing variable
5.11.4.4 Diagnosis History
Click on the toolbar to go into online mode. The Diagnosis History tab records all error information that occurred on

the module. Message column shows the TEXT ID plus error description. Please refer to the troubleshooting section for
details on errors.

General Update History Auto Update Only New Messages Ack. Messages

Type Flags Timestamp Message
€ Error M 4/14/2023 4:24: 26 PM 304ms {16#FF02) EtherCAT Connection Lost,

CoE Parameters

Expert Process Data

Process Data

Online

Diagnosis History

Log

EtherCAT I/0 Mapping

EtherCAT IEC Qbjects

Status
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5.11.4.5 Status

Click on the toolbar to go into online mode. In the Status tab, you can monitor the current status and latest diagnostic
messages of the module.

General

EtherCaT : |Rur|r|ir|g

CoE Parameters Last Diagnostic Message Acknowledge

Expert Process Data Diag String
Process Data

Online

DiagHistory
EtherCAT Parameters
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information

5.11.4.6 Information

(1) Inthe Information tab, you can find the module information, including Name, Vendor, Categories, Type, ID, Version,
Order Number and Description for the module.

General General
Hame: AX-504PT10-0B (4 RTD, PT100, FT1000, Ni100, Ni1000, 0~3000, 24 Bits)
CoE Parameters Vendor: Delta Electronics, Inc,
Categories: Slave
Process Data Type: &5
ID: 10D_1051712100310100
Log Version: Revision=16%00310100
Order number: AX-504PT10-0B
EtherCAT [/0 Mapping Description: EtherCAT Slave imported from Slave XML: AX_S504PT10_0B_Y0310100_20230322.xml Device: AX-504PT10-08 (4 RTD, PT100, PT1000, Nil00, Ni100o, O

~300%, 24 Bits). AX-504PT10-0B (4 RTD, PT100, PT1000, Ni100, Mi1000, 0~300%, 24 Bits)
EtherCAT IEC Objects

Status

Information

(2) Click on the toolbar to go into online mode. Go to the All Parameters page in the CoE Parameters tab, and
then you can find the hardware version and software version.

Filter T Index:Subindex Name Value Current Value Default Value
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5.11.5 Parameter Descriptions

You can use DIADesigner-AX to set up the functions for the module by directly selecting the setting mode and parameters.

For software operation, refer to section 5.9.4 for more information. The function blocks in the software are available for you

to set relevant parameters. Please refer to the function block manual for the usage of function blocks.

Index Function Description Function block
16#5000 Module Status Status of the module
16#5001 User Command Commands for users to use
. Mode setting or the channel is DFB_PT_RD_ModeSetting
16#8000 | Mode Setting OFF. DFB_PT_WR_ModeSetting
16#8001 Calibration Off Calibrati f: DFB_PT_RD_CalOffset
alibration Offset alibration - offset DFB_PT WR_CalOffset
16#8002 Calibration Gai Calibrati i DFB_PT_RD_CalGain
alibration Gain alibration - gain DFB_PT WR_CalGain
648003 inital Filter Setti ioital fil ) DFB_PT_RD_FilterSetting
16# Digital Filter Setting Digital filter setting DFB_PT WR_FilterSetting
1648004 Moving A Ti Movi ] DFB_PT_RD_AverageTimes
oving Average Times oving average times DFB_PT WR_AverageTimes
16#8005 | Enable User Limit Alarm DINT | C/aPle /disable the alarm of
exceeding the user-defined limit
16#8006 User Upper Limit DINT User-defined upper limit
16#8007 User Lower Limit DINT User-defined lower limit
16#8010 Decimal Places Decimal places
16#8011 Unit of Temperature Unit of temperature
1648012 Compensation in two-wire Compensation in two-wire
mode mode
16#8100 ADC Raw Data ADC raw data

5.11.5.1 Module Status

Index |Subindex Name
16#5000 16#01 Module Status

Description Data Type Attr. Default
Status of the module UINT RO 0

) Explanation

When the AX5 series PLC is used as the controller, the module status is synchronized with the status of AX5 series PLC
CPU and it will be either 1 (Run) or 2 (Stop). When the status of AX5 series PLC CPU is Stop, the output modules will act
according to the parameter settings. As for the input modules, they are not affected. If you use other PLC (NOT AX5 Series
PLC) as the controller, the module status will be 0, which indicates that it is controlled by EtherCAT State Machine.

® Status of the module

Value Status Description
0 Controlled by EtherCAT State Machine The module is controlled by EtherCAT State Machine
1 Controlled by Controller (Run) The modu.le is controlled by the controller and the status of the
controller is Run.
5 Controlled by Controller (Stop) The modu.le is controlled by the controller and the status of the
controller is Stop.
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5.11.5.2 User Command

Index |Subindex Name Description Data Type| Attr. Default

16#5001 16#01 User Command Commands for users to use UINT RW 0

) Explanation

Users write a command value into the module and the module will execute the command accordingly. After execution, the
module will respond with a corresponding value to show if the execution is success or not.

® User command

Command value Description Success Failure
16#0C01 Restore to default values 16#0000 16#FFFF
16#0C02 Save the current setting values *1 16#0000 16#FFFF
16#0C03 Read the parameter settings 16#0000 16#FFFF

*L|f there are no startup parameters, the save command can be used to save the parameter setting values to the
memory of the module.

5.11.5.3 Mode Setting

Index | Subindex Name Description Data Type| Attr. | Default
16#01 CHO Mode Setting USINT | RW 0
16#02 CH1 Mode Setting USINT | RW 0
16#8000 Temperature mode setting
16#03 CH2 Mode Setting USINT | RW 0
16#04 CH3 Mode Setting USINT | RW 0

) Explanation

Select the mode to set the channel to ON.

The channel conversion time:

Conversion
CHO Mode CH1 Mode Time
ON OFF 100ms
OFF ON 100ms
ON ON 200ms
Conversion
CH2 Mode CH3 Mode Time
ON OFF 100ms
OFF ON 100ms
ON ON 200ms

Note: The conversion time of CHO and CH1 and the conversion time of CH2 and CH3 are independent and will NOT be
affected with each other.
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) Supported modes

o
0]

Setting value Mode Setting range (°C) Setting range (°F)
0 Disable
1 Pt100 (2 Wire) -200°C-850°C -328°F-1562°F
2 Pt100 (3 Wire) -200°C-850°C -328°F-1562°F
3 Pt100 (4 Wire) -200°C-850°C -328°F-1562°F
4 Pt1000 (2 Wire) -200°C-850°C -328°F-1562°F
5 Pt1000 (3 Wire) -200°C-850°C -328°F-1562°F
6 Pt1000 (4 Wire) -200°C-850°C -328°F-1562°F
7 Ni100 (2 Wire) -100°C-260°C -148°F-500°F
8 Ni100 (3 Wire) -100°C-260°C -148°F-500°F
9 Ni100 (4 Wire) -100°C-260°C -148°F-500°F
10 Ni1000 (2 Wire) -100°C—-260°C -148°F-500°F
11 Ni1000 (3 Wire) -100°C-260°C -148°F-500°F
12 Ni1000 (4 Wire) -100°C-260°C -148°F-500°F
13 0~300Q 0-300Q 0-300Q
5.11.5.4 Calibration
Index | Subindex Name Description Data Type|Attr. |Default
16#01 |CHO Calibration Offset
16#02 |CH1 Calibration Offset
1648001 Offset o REAL |RW
16#03 |CH2 Calibration Offset Setting range: no limit
16#04 |CH3 Calibration Offset
16#01 |CHO Calibration Gain
16#02 |CH1 Calibration Gain Gain
16#8002 . . REAL RW| 1.0
16#03 |CH2 Calibration Gain Setting range: 0.9-1.1
16#04 |CH3 Calibration Gain

) Explanation

When there is an obvious difference between input values and actual values, you can change Offset and Gain to correct

the input curve. The formula is

Example

Output = (Input X Gain) + Of fset

The mode for the channels is Pt100. Gain is 1 and Offset is 0 by default. The signal ranges from -200°C to 850°C. If Gain
is set to 0.9 and Offset is set to 2, the value after calibration is -178°C to 767°C.
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5.11.5.5 Digital Filter

Index | Subindex Name Description Data Type |Attr. |Default
16#01 |CHO Digital Filter Setting USINT |RW 0
16#02 |CH1 Digital Filter Setting USINT |RW 0
16#8003 Digital filter setting
16#03 |CH2 Digital Filter Setting USINT |RW 0
16#04 |CHS3 Digital Filter Setting USINT |RW 0
16#01 |CHO Moving Average Times USINT |RW 0
16#02 |CH1 Moving Average Times ; ; USINT |RW 0
1648004 Mov_lng average tlmes.
16#03 |CH2 Moving Average Times Setting range: 1-100 times| ygINT |RW | 0
16#04 |CH3 Moving Average Times USINT |RW 0

) Explanation

The parameters here are for setting digital filter function. The module provides 3 types of filters, Moving Average Filter,
Infinite Impulse Response (IIR) Filter and Finite Impulse Response (FIR) Filter for users to choose from. The conversion
time will not be affected when the digital filter is enabled.

Moving Average Filter

A moving average filter uses the latest pieces of sampled data to create a series of averages to smooth the data. Compared
to other types of digital filters, a moving average filter is fast in computation and algorithm, without occupying the CPU
processing time. But the filtering result of a moving average filter is not as effective as an IIR filter or a FIR filter.

IIR (Infinite Impulse Response) Filter

An infinite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises,
an IR filter works more efficiently than a moving average filter does. This IIR filter is a low-pass filter. The advantage of an
IIR filter is that within the same length of operation time, the filtering result of an IIR filter is better than what a FIR filter can
offer. Since an IIR filter can only have a non-linear phase response, it has an inconsistent output delay at every frequency,
the input signals may be distorted and the stability issue may be raised. An IIR filter may be not suitable for applications
such as oscilloscope waveform and electrocardiography that require demanding waveforms.

Frequency response of IIR filter
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FIR (Finite impulse response)

Finite impulse response filter attenuates unwanted frequency from the input signals. In terms of attenuating noises, a FIR

filter works more efficiently than a moving average filter does. This FIR filter is a low-pass filter; it works tremendously

well. The advantage of a FIR filter is that it has a linear phase response which means a FIR filter has a consistent output

delay at all frequencies while an IIR filter has an unequal delay at different frequencies. A FIR filter is ideal for a wide

range of applications. However within the same length of operation time, the filtering result of a FIR filter is not as good

as what an IIR filter can deliver.

° Digital filter modes

Frequency response of FIR filter

Mode Name of digital filter
0 Inactive
1 Moving Average
2 IIR1
3 IIR2
4 1IR3
5 IIR4
6 FIR4
7 FIR8
8 FIR16
9 FIR32
Number of ) Cut-off frequency
channels | Conversion
thfg'\?fe time IIR1 IIR2 IIR3 IIR4 FIR4 FIR8 FIR16 FIR32
1 100ms 3.5Hz 2.5Hz 1.5Hz 0.5Hz 2.92Hz 1.79Hz 1.44Hz 0.82Hz
2 200ms 1.75Hz 1.25Hz 0.75Hz 0.25Hz 1.46Hz 0.9Hz 0.72Hz 0.41Hz

Note: For the channel conversion time, refer to section 5.11.5.3 Mode Setting
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5.11.5.6 User Limit Alarm

Index Subindex Name Description Data Type | Attr. | Default
16#01 |CHO Enable User Limit Alarm
16#02 |CH1 Enable User Limit Alarm Enablz_l di?;\ble thedaI?rmdolf_ "
exceeding the user-defined limi

16#8003 0: Disable (default) BOOL | RW 1 0
16#03 |CH2 Enable User Limit Alarm 1: Enable
16#04 |CH3 Enable User Limit Alarm
16#01 |CHO User Upper Limit
16#02 |CH1 User Upper Limit _deafi P,

1648004 User-defined upper limit REAL |RW | 850
16#03  [CH2 User Upper Limit Setting range: no limit
16#04 |CH3 User Upper Limit
16#01 |CHO User Lower Limit
16#02 |CH1 User Lower Limit Aefi P

1648005 User-defined lower limit; REAL | RW | -200
16#03  [CH2 User Lower Limit Setting range: no limit
16#04 |CH3 User Lower Limit

® Explanation

Users can define the upper and lower limits and enable the alarm of exceeding the limits. If the Enable User Limit Alarm is
enabled, when the input temperature exceeds the user upper/lower limit, a user upper/lower limit error will occur. (See
section 5.11.8 for more information on troubleshooting.) When the temperature exceeds the hardware limit, an over/under
hardware range error will occur.

® Example

Set the parameters as follows:

16#8003 Enable User Limit Alarm: Enable
16#8004 User Upper Limit: 850

16#8005 User Lower Limit: -200
When the input signal exceeds the user-defined upper or lower limit, an error occurs.
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Hardware Range

User Upper Limit

User Lower Limit

Hardware Range

Input Signal

Over Hardware Range

Under Hardware Range
Upper Limit Alarm

Lower Limit Alarm

5.11.5.7 Decimal Places

Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Decimal Places
1648010 16#02 |CH1 Decimal Places Degimal plac'es; USINT | Rw L
16#03  |CH2 Decimal Places setting value: 0-1
16#04 |CH3 Decimal Places
® Explanation
You can set the decimal places according to your demand.
5.11.5.8 Unit of Temperature
Index | Subindex Name Description Data Type|Attr.| Default
16#01 |CHO Unit of Temperature
16#02 |CH1 Unit of Temperature Unit of temperature;
16#8011 0:°C USINT | RW 1
16#03 |CH2 Unit of Temperature 1. °F
16#04 |CH3 Unit of Temperature

® Explanation

You can set the unit of temperature to °C or °F according to your demand.
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5.11.5.9 Compensation in two-wire mode

Index | Subindex Name Description Data Type|Attr. | Default
16#01 |CHO Compensation in two-wire mode REAL |RW 0
16#02 |CH1 Compensation in two-wire mode  |Compensation in two-wire REAL |RW| 0
16#8012 mode
16#03 |CH2 Compensation in two-wire mode Unit: Q REAL |RW 0
16#04 |CH3 Compensation in two-wire mode REAL |RW 0

® Explanation

You can use this parameter to set the temperature compensation when you select the two-wire mode.

® Example

The mode of CHO is set to Pt100 (2 Wire) and the wire impedance for the 2-wire sensor is measured as 12.34 Q. You can
enter the number 12.34 in this parameter (CHO Compensation in two-wire mode), and the measurement error caused by
the impedance will be deducted automatically.

5.11.5.10 ADC Raw Data

Index | Subindex Name Description Data Type|Attr.| Default

16#01 |CHO ADC Raw data

16#02 |CH1 ADC Raw data
16#8100 Raw data DINT RO 0
16#03 |CH2 ADC Raw data

16#04 |CH3 ADC Raw data

) Explanation

Raw data is the source data that has not been processed or converted from analog to digital.

5-294



Chapter 5 Analog

Input/Output Modules

5.11.6 EtherCAT Operation Modes

There are two modes for EtherCAT modules to run during operation, FreeRun mode (non-synchronization mode) and DC

mode (synchronization mode). Different synchronization modes can be applied to different modules in the same system.

For temperature measurement modules, only FreeRun mode is supported.

5.11.6.1 1. FreeRun Mode

The I/O values of each module are refreshed based on its own cycle. There is no synchronization among modules.

5.11.7 Process Data

This section introduces the settings and monitoring of PDO data exchange.

Index Subindex Name Description Data Type|Attr. |Default
16#6000 CHO Analog Input Value
16#6001 CH1 Analog Input Value ]
16#01 Analog input value REAL |RO| 0.0
16#6002 CH2 Analog Input Value
16#6003 CH3 Analog Input Value
16#01 |System Error System error
16#02 |CHO Status CHO: error or warning
16#6100 16#03 |CH1 Status CHZ1: error or warning BOOL | RO 0
16#04 |CH2 Status CH2: error or warning
16#05 |CH3 Status CH3: error or warning
16#01 |CHO Wire Break
16#02 |CH1 Wire Break Channel connection loss
16#6101 - 0: Normal BOOL | RO 0
16#03 |CH2 Wire Break 1: Error
16#04 |CH3 Wire Break
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5.11.7.1 Process Data

Go to the Process Data tab and select the data that you'd like to monitor.

® Analog Input Value: You can monitor the selected channels and deselect the unused channels to save cycle time.

® Error and Status: It is selected by default. The grayed out part cannot be modified.

® \Wire Break: It is selected by default. The grayed out part cannot be modified.

5.11.7.2 EtherCAT 1/0 Mapping

General Select the Outputs Select the Inputs
MName Type Index Name Type Index
TiErTTurEE [ 1621A00 CHO Input Value
CHO Input Value REAL 16#6000:16%01
Process Data
|w| 16#1A01 CH1 Input Value
Log CH1 Input Value REAL 16%6001:16=01
v 16#1A02 CH2 Input Value
EtherCAT 1/0 Mapping CH2 Input Value REAL 16#6002:16201
|w 16#1A03 CH3 Input Value
EtherCAT IEC Objects CH3 Input Value REAL 16#6003:16#01
[w] 16#1A04 Error and Status
Status System Error BIT 16#6100:16%01
CHD Status BIT 16%6100:16%02
IR CH1 Status BIT 166100: 1603
CH2 Status BIT 16#6100:16504
CH3 Status BIT 1676100:16%05
[w] 16#1A05 Wire Break
CHO Wire Break BIT 16#6101:16%01
CH1 Wire Break BIT 16%6101:16%02
CH2 Wire Break BIT 16#6101:16%03
CH3 Wire Break BIT 16#6101:167%04

The corresponding data from the Process Data will be shown in the tab of EtherCAT 1/O Mapping.

General Find Filter Show all ~» db Add FE for IO Channel... *= Go to Instance
R Variable Mapping Channel Address Type  Unit  Description
=13 16#1A00 CHO Input Value
Process Data b CHO Input Value %ID1 REAL CHO Input Yalue
=-[[d 16#1A01 CH1 Input Value
Lag b ] CH1 Input Value %ID2 REAL CH1 Input Yalue
=-[13 16#1A02 CH2 Input Value
EtherCAT /O Mapping % CH2Inputvalue  %ID3 REAL CH2 Input Value
=13 16%1A03 CH3 Input Value
EECEEGuDReS Hp CH3 Input Value %ID4 REAL CH3 Input Value
. = [4 16#1A04 Error and Status
b System Error %IX20.0 BIT System Error
Information L ] CHO Status %IX20.1 BIT CHO Status
b ] CH15tatus %IN20.2 BIT CH15tatus
#p CH2 status IX20.3 BIT CHZ2 Status
b ] CH3 5tatus %eIX20.4 BIT CH3 5tatus
=1l 16#1A05 Wire Break
k. CHO Wire Break %IN21.0 BIT CHO Wire Break
s CH1 Wire Break %IX21.1 BIT CH1 Wire Break
P CH2 Wire Break %eIX21.2 EIT CH2 Wire Break
W CH3 Wire Break %IX21.3 EIT CH3 Wire Break
| Reset Mapping Always updatevariables | Use parent device setting
& parent device setting
-”Q@ = Create new variable "% =Mapto existing variable
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5.11.7.3 Always Update Variables

This field is for global setting to define whether or not the 1/O variables in the bus cycle task are updated.

Option

Description

Use parent device setting

DIADesigner-AX updates the I/O variables according to the
setting for the Always update variables in the CPU.

Enabledl1 (Use bus cycle task if not used in any task)

DIADesigner-AX updates the I/O variables in the bus cycle
task if they are not used in any other task.

5.11.8 Troubleshooting

In the Diagnosis History tab, the error information that has occurred on the module is recorded. In the Status tab, the
current error information is displayed. In the CoE Parameters tab, you can view the error status through Index/Sublndex

of the All Parameter list.

LED indicator
Index Sublindex Name Solution
Error LED Channel
LED
16#01 (164FFO1) ON OFF Check th I
Unit Power Error eck Ihe power supply.
(164FF02) Check th dul tion if th
16#02 EtherCAT Connection ON OFF ec . © rT‘° uie connection 1t the
connection is securely connected.
Lost
16#FF03 i
16403 ( ) ON OFF If the proble.m persists, contact the
16#A000 ESC or EEPROM Error local authorized distributors.
(16#FF04) If the problem persists, contact the
16#04 Flash Error ON OFF local authorized distributors.
(16#FFO05) If the problem persists, contact the
16#05 Analog IC Error ON OFF local authorized distributors.
16#FF06 i
16406 ( ) ON OFF If the proble.m persists, contact the
Analog Power Error local authorized distributors.
(16#FF11) Blinkin Check if the input signal of the
16#01 CH(n-1) Upper Limit (1s) 9 ON channel is within the allowed setting
Alarm range of the user upper limit.
(16#FF12) Blinkin Check if the input signal of the
16#02 CH(n-1) Lower Limit (1s) 9 ON channel is within the allowed setting
Alarm range of the user lower limit.
16#FF13 i i i
164A00N™ ( ) Blinking Check if the input signal of the
16#03 CH(n-1) Over Hardware (0.25) OFF channel is within the allowed
range ’ hardware range.
(16#FF14) Blinkin Check if the input signal of the
16#04 CH(n-1) Under Hardware © 25)9 OFF channel is within the allowed
range ’ hardware range.
16#FF15 inki i i
16405 ( ). Blinking OFF Check if the sensor is securely
CH(n-1) Wire Break (0.2s) connected.

*1.n=1-4
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A.1l Cautions

Observe the following precautions before performing maintenance and inspection. Incorrect or careless operation will

lead to injury or equipment damage.

To prevent a breakdown of the system or a fire, ensure that the ambient environment does not
contain corrosive substances such as chloride gas, sulfide gas or flammable substances such as
oil mist, cutting powder, or dirt.

To prevent the connectors from oxidizing and to prevent an electric shock, do not touch the
connectors.

To prevent an electric shock, turn off the power before pulling the connectors or loosening the
screws.

To prevent cable damage, and to prevent the connectors from being loosened, do not put weight
on the cables or pull on them.

Ensure that the input voltage is within the rated range.

To prevent product breakdown, fire, or injury, do not disassemble or alter the modules.

To prevent a controlled element from malfunctioning after the CPU module is replaced, ensure
that the program and parameters are written into the new CPU module before restarting the
system.

To prevent incorrect output or equipment damage, refer to the related manuals for more
information about operating the modules.

To prevent damage to the modules, touch grounded metal or wear an antistatic wrist strap to
release static electricity from your body before working on a module.

To prevent noise from causing system breakdown, keep a proper distance from the system when
using a cell phone or communication device.

Do not install the system in direct sun or in a humid environment.

To prevent the temperature of an element from being too high, maintain a proper distance between
the system and heat sources such as coils, heating devices, and resistors.

To protect the system, install an emergency stop switch and an overcurrent protection device.

To prevent an unexpected shock from resulting in damage to the system and a controlled element,
ensure that the modules are correctly and firmly installed.
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A.2 Daily Maintenance

To keep the system operating normally, ensure that the ambient environment and the system conform to the cautions listed
in Section A.1. You can then perform the daily inspection described below. If you find any problems, follow the solution and
perform any necessary maintenance.

A.2.1 Daily Inspection

No. Item Inspection Criterion Remedy
. Dirt t not b .
1 Appearance Check visually. It mustnot be Remove the dirt.
present.
. . Check whether the DIN The DIN rail must be Tighten the
2 Installing of a DIN rail S . . .
rail is securely installed. installed firmly. screws.

Check whether any of the
modules is loose. Check if
the clips is securely
installed on the DIN rail.

The clips should be
securely installed on
the DIN rail.

Install the

3 Installing of modules modules firmly.

Check whether any of the | The removable
removable terminal blocks | terminal blocks must
is loose. not be loose.

Install the terminal
blocks firmly.

Installing the
connectors
securely or tighten

4 Connection
Check whether any of the | The connectors must

connectors is loose. not be loose.

the screws on
them.

LED indicators on Check the POWER LED

Power supply module indicator. Refer to each

L Refer to each ,
LED indicators on CPU Check the CPU LED , o module’s
5 . module’s descriptions .
module indicator. . troubleshooting
on LED indicators. .
LED indicators on Check the Extension section.
extension module Module LED indicator.
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A.3 Periodic Maintenance

In addition to daily inspection, you should perform periodic maintenance depending on the actual operating environment.
After making sure that the ambient environment and the system conform to the cautions listed in Section A.1, perform the
periodic inspection described below. If you find any problems, follow the solution and perform any necessary maintenance.

>

A.3.1 Periodic Inspection

No. Item Inspection Criterion Remedy
The ambient
temperature and the
- . ambient humidity must
S The ambient temperature conform to the y To ensure that the
g Ambient and the ambient humidity e _system operates
5 specifications for the in a stable
= | temperature/ are measured by a modules. If the i
> .y .
1 5 humidity thermometer and a e enwron_ment,
et h specifications are determine why
= ygrometer. - . X
@ different, the strictest the environment
£ specifications have varies, and
< priority. resolve the issue.
. Corrosive gas must
Atmosphere Measure corrosive gas.
P 9 NOT be present.
The power supply
Measure the AC power should meet the Check the power
2 Supply voltage e
supply. specifications for the supply system.
power supply module.
Refer to
5 Check whether any of the The modules must be | information on
2 | Looseness . . )
k= modules is loose. installed firmly. module
3 g installation.
£ | Adhesion of Dirt must not be Remove the dust
. Check the appearance. .
dirt present. and dirt.
Looseness of ) . .
- . Tighten the screws with a The screws must not Tighten the
S | terminal .
= screwdriver. be loose. screws.
© | screws
4 £ Tighten th
c ighten the
Q | Looseness of Pull the connectors to check | The connectors must g
O screws on the
connectors for looseness. not be loose.
connectors.
Refer to each
PLC system module’s
5 . y . Check the error logs. No new error occurs. .
diagnosis troubleshooting
section.
The maximum scan .
. Determine why
cycle must be within .
. . e 1 the scan time
6 Maximum scan time the range specified in
exceeds
the system s
. specifications.
specifications.
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