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AX-3 Series Quick Start

1.

1 Related Manuals

The related manuals for AX-3 Series programmable logic controllers are listed below.

AX-3 Series Quick Start (this manual)

This quick start helps you create and use the system in a short time. Besides presenting you with basic system
framework, this quick start uses example to demonstrate how to design, write programs, use variables as well as
function blocks (FB) and download the PLC program to the PLC. Refer to Appendix A Troubleshooting of AX-3
Series Operation Manual, if any error occurs.

AX-3 Series Operation Manual

This manual introduces CPU functions, devices, module tables, electrical specifications, appearances and
dimension, basic concept of motion control, basic configurations, troubleshooting, and so forth.

AS Series Hardware Manual

This manual introduces electrical specifications, wirings of CPU modules and modules, appearances, dimensions,
and so forth.

AS Series Module Manual

This manual introduces special I/0 modules such as network modules, analog I/0 modules, temperature
measurement modules, and so forth.

AX Series Motion Controller Manual

This introduces single-axis and multi-axes instructions for programming the AX Series Motion Controllers.

AX Series Standard Instructions Manual

This introduces standard instructions for programming the AX Series Controllers.

DIADesigner-AX User Manual

This manual introduces the use of the software, programming languages, including Ladder Diagram (LD), Sequential
Function Chart (SFC), Structured Text (ST), and Function Block Diagram (FBD), as well as Program Organization
Unit (POU), tasks and editing techniques for motion control programs.

Graphics used in the manual

Graph Significance

‘ Click the left mouse button

Click the right mouse button

Double-click the left mouse button

Use a keyboard

@ Press and hold the left mouse button, and then move the mouse without releasing the button

Operating sequence. This is used when the operating sequence is mentioned. For example, @

(‘D and @

0 Number used with a picture
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1.2 System Framework

The AX-3 Series PLC is a small-to-medium programmable logic control system. Execution speed and memory capacity
are increased. Complete program development using function blocks is also supported. In order to meet more advanced
application requirements, the AX-3 programmable logic controllers provide more flexible system extension frameworks.
Under such system frameworks, you do not need to use multiple CPU modules to control the system because of too
many I/O points or the equipment being too far away. System completeness has been retained, and you can be more
efficient in project development.

Minimum framework requirements for the AX-3 system:

To create the AX-3 Series system, you need one CPU module and one power supply module to operate the CPU
module.

Power supply module + AX-3 series PLC (AS-PS02 + AS308E-A)

O POWER T
(©) power O RuN AlsELTa AX-308E ssi

O ERROR RUN

O BAT.LOW

O RS-232 @ N
PSOZ O RsS-485 @ ?

STOP

Micro SD

T
_ rINa OUT
INPUT Qo0 0800
el | o0 ]

‘ N 02 01002

1 03 01103

| | Le® A WARNING | olonc:
O5 01305

Risk of electrical shock. 06 01406
Wait 5 seconds after removing 07 01507
power before servicing. Ethernet Encoder

L") =)

The following are the limits for setting up a common framework for the AX-3 Series PLC system.
Exceeding any of the following limits triggers an error message:
Limit 1: Up to 32 extension modules can be connected to the PLC. The power module and CPU module are not included.

Limit 2: The maximum data capacity for inputs is 8192 bytes and for outputs is 8192 bytes.
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1.3 CPU Operation

The CPU module is the heart of the AX Series system. It is responsible not only for the execution of the logic program,
but also the data exchange and processing of communication data. The relation between the AX system and external

devices is shown below.

External input device AX Series system External output device
CPU module
> System » Relay
operation
3 2
=1
c o
Temperature > = 110 =1 5| AC motor
3< refresh — 3 drive
g )
c o
o c
® o)
Pressure > Progr?m . |[Electric
g operation > alve

Here shows a simplified system procedures related to initialization, diagnosis, communication, and program procedures
related to external interrupts and timed interrupts. Refer to the other manuals for more information. Check the following
sections for the task of CPU operation.

1.3.1 Task

You define one or more tasks for controlling and executing the program blocks (POUS) in the PLC. You define a task with
a name, a priority, and a type, which determines which condition triggers the start of the task. You can define this condition
either by time (cyclic-interval, freewheeling) or by the occurrence of an internal or external event to process the task.

A task calls one or more program blocks (POUs). With the combination of priority and condition, you define the order in
which the tasks are processed. You can configure a watchdog for each task.

Rules for the processing order of the defined tasks:

e If the task condition is satisfied, then the system processes the task.

e If several tasks satisfy the condition for processing at the same time, then the system processes the tasks with
the highest priority first.

e If several tasks with the same priority level satisfy the condition for processing at the same time, then the
system processes the longest waiting task first.

e The program calls are processed in the order they appear in the configuration dialog of the task.

e If a called program has the same name in the device tree of the application and in a library or project-global in
the POU window, then the application program is used.

Note: Set the priority level from 0 to 31. If the set number is closer to 0, it has higher priority.

1-4
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1.3.2 Task Types

There are five types of task types:

{ Cyclic Task :

The system processes the task in cycles. The cycle time of the task is defined in the input field Interval.

() Event Task :

The system starts processing the Event Task as soon as the global variable defined in the input
field Event contains a rising edge. The variable must be a Boolean value.

® Freewheeling Task :

The system starts processing the Freewheeling Task again automatically in a continuous loop at program start and
at the end of a complete pass.

() Status Task :

The system starts Status Task processing as soon as the variable defined in the Event input field yields the
Boolean value TRUE.

1.3.3 Bus Cycle Task

If the task condition is satisfied, then the system processes the task. Set the priority level from 0 to 31. If the set number
is closer to 0, it has higher priority. The system processes the task in the order of Task Group in Task Configuration.

Behavior of the bus cycle

Coma

@

Input buffer

| |

H Taskl H H Taskl H

(1) )

Output buffer

e &l

Ooms 1Ims 2ms

Task 1: Priority = 1, Bus cycle Task, Cyclic Task
Task 2: Priority = 3, Event Task
Task 3: Priority =5, Freewheeling Task
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@ The condition for starting Task 1 is met; Task 1 starts.

@ Task 1 completes and the I/0 data from buffer is exchanged with the I/O channel (physical

hardware.) Task 3 starts.

© The condition for starting Task 2 is met and Task 2 has higher priority than Task 3 does. Thus Task 2

starts and Task 3 halts.

@ The condition for starting Task 1 is met and Task 1 has higher priority than Task 2 does. Thus Task 3

starts and Task 4 halts.

@ Task 1 completes and the 1/O data from buffer is exchanged with the 1/O channel (physical

hardware.) Task 2 starts again.
@ Task 2 completes and the Task 3 starts again.

Note @: The messages are normally sent on the bus in this task. Other tasks copy only the 1/O data from an internal
buffer that is exchanged only with the physical hardware in the bus cycle task.

1.3.4 Watchdog

If the task exceeds the time set for the watchdog, then the task is halted with an error status.

File Edit View Project Build Online Debug Tools Window Help

BEE&lw i [ RN O =Nk R B
Devices - 3 X PLC_PRG [ Device ‘& MainTask x
= Untitled ~ || Configuration

= Device (AX-308EAOMALT)
o8 Hardware Configuration

> |

Priority ( 0..31 ): |1
+- A Network Configuration
= B PLC Logic Type
=€} Application ‘®C‘J'C“C v| Interval (e.g. t#200ms) 20
il Library Manager
PLC_PRG (PRG) \ *l
= Task Configuration Matciklag

Enable

EtherCAT Task
=2k Mo
Time (e.g. t#200ms)
& pic_rro \ (74

+ (i Buitin_IO (Builtin_IO) Sensitivity ‘ 1

(@ Defta_LocalBus_Master (Delta Tocal
[@ EtherCAT_Master_SoftMotion (Ethe|
"3 SoftMotion General Axis Pool

Several consecutive timeouts:
Sensitivity: 0, watchdog timeout = time *1

Sensitivity: n, watchdog timeout = time *n
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2.1 Preparations
2.1.1 Hardware

The example uses the following hardware.

1. AS Series Power Module

2.

AX-3 Series CPU Module
(built-in with Ethernet communication port)

AX-324N x 1

AS-PS02A x 1
i
POWER
PS02A
+24\é OUTPUT EERIER(

L INPUT
e
LG@AWARNING

Risk of electrical shock.
Wait 5 seconds after removing
power before servicing.

L~

© POWER
oo AAneza axazn
O ERROR RUN
O BAT.LOW
o Rs232 ~ 2
O Rs85 $I
STOP — =
(aE1
Wicro SD \,\,:@;
[E]
a1
@
2
[c]
Y
=
(& &
oI
RES T oL
o1 08 r\v/‘:’:
=]
oz 00Oz fér =
©3 01103 (é“'
©4 01204
os o13as B,
Ccs Q1208 o [
o7 erser Ethernat ) ﬁl

L

(4AlI+2A0 channels)
ASO06XA-A x 1

3. AS Series analog input/output module
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2.1.2 Software

® System requirements

Project System Requirement
Runtime System DIADesigner-AX V1.00 or later
Operating System Windows 7/ 8.1/ 10 (32/64 bits)
CPU Intel Celeron 540 1.8 GHz (min.), Intel Core i5 M520 2.4 GHz (min.)
Memory 2 GB or more (recommend to use 4 GB or more)
Hard Disk Drive 10 GB or more
Monitor Resolution 1920 x 1080 Pixels recommend
Keyboard/Mouse General Keyboard Mouse or Windows compatible device
PC interface Ethernet, USB, Serial port (depends on product interface)
Software Need to install .Net Framework 4.6.2

2.1.3 Tools and Materials

The required tools and the materials are listed below.

A personal computer on which the software mentioned above is installed
A 100-240 VAC and 50/60 Hz power supply socket

A 24 VDC power supply

A power cable

A pin type terminal arranging kit

At least 20 pin terminals

A screwdriver

A USB cable or a network cable.

Prepare accessories such as a switch and a bulb to simulate the activity of external equipment if necessary.

2-3
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2.2 Installation
2.2.1 Installing Modules

The illustration below is AS300 CPU NOT AX-308E. It is for illustration purposes only.

1. Install the PLC onto the power supply module, and then insert the module hooks into the DIN rail mounting slot.
2. Link the I/O modules on the right side of the PLC and make sure they are hooked together. Push the modules into
the DIN rail until you hear a clic. (The following illustration demonstrates with AS300 CPU, not AX-324N.)

If there is a vibration source near the installation site, install anti-vibration baffles on the sides of the AX Series modules
for better stabilization, such as the gray baffles show below.

() () (= (= (=

000000

hui

oo

PULL >

©ODODDDO0OD ODOOOODD
00000000 CDOOOOOD

@nnnnnnnn oooooooo o
EDDDDDDDD O0o0ooooon O g

i
(
;
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Install the baffles:
B  Hook the baffle onto the DIN rail and press it down as the directional arrow shows below.

[ | Use screws to secure the baffle.

o ==
o
< caRD
o 1
o =
R (RS =
o
o o
o o =]
o o =)
] o0 sl [
o
PULL D>|f| © © a
o o [=}
oo CcARD o
o o 2 m}
@ © © D@
o o ol—
o o o
L D o o gi
oo
ﬂ o g
D o o o
oo % rn

d
i
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2.2.2 Installing / Removable Terminal Blocks
2.2.2.1 Installing/Removing the Removable Terminal Block on the CPU

® Installation

1. Align the terminal block at the port, and press it into the CPU.

® Removal

COM port (on the left): Push the clips inward as the arrow 1 shown to release the terminal block and then pull it up

as the arrow 2 shown.
1/0 port (on the right): Pull the clips backward as the arrow 1 to release the terminal block and then pull it up as

the arrow 2 shown.
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2.2.2.1 Installing/Removing the Removable Terminal Block on the Module
® |[nstallation

Align the terminal block at the port, and press it into the module.

® Removal

Push the clips inward as the arrow 1 shown to release the terminal block and then pull it up as the arrow 2 shown.

2-7
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N

2.3 Wiring

After installation is done, you can start wiring. For your own safety, remember to turn off the power supply before wiring.
Connect the power module and analog module first. You can also connect the signal cables to the switches and bulbs for
testing. The example framework is as shown below.

PS02A AX Series 06 XA
PLC
+24V
°© 24G
I- LG
~ L
100~240V —— N
00 0 24V
< OV

Find the detailed wiring descriptions in the following sections. You may also refer to the AS Series Module Manual for more
information.

2.3.1 Wiring the Power Supply Module

) The alternating-current input voltage must be between 100-240 VAC. Connect the power supply to terminals L and
N. Please note if you connect the 110 VAC or the 220 VAC power supply to the input terminals +24V and 24G,
it will damage the PLC.

) If power is interrupted for less than 10 milliseconds, the PLC keeps running without being affected. If power is
interrupted for more than 10 milliseconds, or if the voltage of the power supply decreases, the PLC stops running,
and there is no output. When the power supply returns to normal, the PLC resumes. Notice that there are latched
auxiliary relays and registers in the PLC when you write the program.

° For power supply cables (L and N) and ground cable (LG), use single-wire cables or twin-wire cables with a diameter
of 22 AWG-18 AWG and with less than 2mm pin terminals. Only use copper conducting wires with a temperature of

60/75°C.
i A
m—— O —

le—>]

<2mm 8-10mm 22-18AWG
2.3.2 Supplying Power

After you complete the wiring, supply power to the CPU module. Make sure the CPU module is set to STOP before you
supply power to the CPU module. The CPU module starts initializing once it is supplied with power. Since there is no
program or hardware configuration in the CPU module, only the power indicator will be ON. This is normal.

2-8
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2.4 Example

After you install the hardware, wire the modules, and supply power to the CPU module, you can then write the program.
This manual provides users with an example program to show you how to create a new project and how to download the
program to the CPU module step by step.

2.4.1 System Framework

L Control action
This example is the basic design of the water supply of a multi-story building. Tap water is automatically supplied
from the underground pool, and the water in the underground pool can be transported to the water tower on top of
the building by the pump. The water is distributed by gravity to every story in the building, and the action of the
pump is controlled by the level switches in the underground pool and in the water tower. To monitor the water
supply, the level meter is installed in the underground pool. The water storage capacity of the underground pool is
monitored at all times.

[ Devices connected to the I/0O modules:
A single-point level switch (contact A)
The single-point level switch is installed in the underground pool, and the signal (Low) contact is connected to the
digital input module.

2. A two-point level switch (contact A)
The two-point level switch is installed in the water tower on top of the building, and the signal (Low & High) contact
is connected to the digital input module.

3. A pump
The pump is installed near the underground pool. The device to which the PLC actually connects is the control
panel, not the pump. For common uses, there are three digital inputs and one digital output: remote control x 1 (DI)
& Run x 1 (DI) & Trip x 1 (DI) & Start x 1 (DO) are connected to the digital input/output module.

2-9
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4, A level meter

The level meter is installed in the underground pool, and the signal (Level) contact is connected to the analog input
module. 0-10V corresponds to 0—10M. 0 V means that the water is 0.0 meters deep, and 10 V means that the
water is 10.0 meters deep.

® The control condition of the pump:
1. Start: If the water level inside the water tower is low and that inside the underground pool is not low, the pump
refills the water tower.

2. Stop: If the water level inside the water tower is high, or if the water level inside the underground pool is low, the
pump stops running.

2.4.2 Creating a New Project

After you complete the hardware installation and know a thing or two about how a controller works, you can start creating

a new project and writing programs.

Double-click the DIADesigner-AX icon to open DIADesigner-AX. Click New Project = on the Start Page or
select File > New Project (Ctrl+N) to create a new project.

Fle | Edit View Project Build Online Debug Tools Window Help

| New Project... Ctl+M |
& Open Project... Ctrl+2
Close Project Sr—m B
i | B startPage x
1 Save Projact Ctrl+5

DIADesigner-AX 1.2

Save Project As
Project Archive 2

Source Upload... Basic operations

Source Download...

=] New Praject_.
Print @ OpsnFProjsct...
Print Praview... Ij_j Opzn Project from PLC...
Page Se
Rarant Pinjscts Recent projects
Exit Alt+F4

Next you will see a window with two sections, Categories and Templates. Click Projects in the Categories section and
click Standard project in the Templates section. After that create a Name and specify a location for the project and then
click OK.

Categories Templates

~{_J Libraries -
~{_J Projects IIX" E‘S\

=

Empty project  EEllaElG]
project

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

Name |Untiﬂed1 |

Location |C:\Documems\,t“_3 V|
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Chapter 2 Creating a Standard PLC Project

And a Standard Project dialog appears. You can select the device and the programming language from the drop-down list.
Click OK, the system generate a cyclic task with a default PLC_PRG.

N |

After a new project is successfully created, you can see a project management area in the left side of the window. All the
options are listed in nodes. Click View -> Devices (Alt+0) on the tool bar, if nothing appears in the project management

area.

i Bl Va Peigid bl dhes Setedy  lmd Slekw e
‘T3 B TE NN VN R T T S b e

i N -
s (AX-329NAOPAIP)

T L S

The operation interface of the software:

@ Function area: The main functions of the software are in this area. Many frequently used functions are placed on the

toolbar, and other functions are placed on the menus.
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N

@ Project management area: The framework of the project is displayed in this area. You can see the relations among

the objects in the tree structure, which increases project management efficiency.
© Work area: The editing work is in this area.

@ Output area: Information resulting from the execution of the function is displayed in this area.

© Status area: The project and communication information are displayed in this area.

2.4.3 Hardware Configurations

After the project is created, you can configure the hardward. Suppose you set the following configurations.
The digital input addresses of the CPU (16 inputs): %1X0.0 ~ %I1X0.7 & %IX1.0 ~ %IX1.7
The digital output addresses of the CPU (8 outputs): %QX0.0 ~ %QX0.7

The analog input addresses of the 06XA (4 channels): %ID2 ~ %ID5

The analog output addresses of the 06XA (2 channels): %QD1 ~ %QD2

The low point of the water level inside the underground pool: %1X0.0

The low point of the water level inside the water tower: %IX0.1

The high point of the water level inside the water tower: %IX0.2

Remote control of the pump: %I1X0.3

The RUN of the pump: %I1X0.4

The TRIP of the pump: %IX0.5

The START of the pump: %QX0.0

The value of the watrer level inside the underground pool: %ID2

With the information above, you can configure the hardware now. Double-click “ Hardware Configuration o, 4o
Device section to open the Hardware Configurate (Device) window as the image shown below.

o Hardware Configuration (Device): This is the main work area for system configuration and settings.

2 Product List Editor: Here listed out all supported modules for the selected CPU.
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Chapter 2 Creating a Standard PLC Project

Click © ©  to see all the supported modules on the right window (Product List Editor).

Click > to unfold the list. Click the module name to see a short module description.
S Himrdve e G rlagantitrs [Davica] = - (i ey R
i beecu  [¥] 0 B = 5]
Product List

8 Cughal WO Mevdule
1 . B Analg U0 Mesuls
4
.

- ey e e - _,',:_-.-,..1-,_., IT _;...'.,i

Ch 25 | Bt et e e ——

HE Doginal 10 Wodule

# Araing VO Medds
W ASOEAOA
- % AS0BADE
&% ARSRARE
& As0abn-A
&8 ABOENA-A,
/ ﬁ ACOARTOLA

<2

A9 AZ08RTDLA
£ ABOdTCA
&4 ASOETE-A

Double-click or drag and drop the extension module (06XA) that you'd like to add from the Product List. Newly added
extension modules will apper on the right-side of the AX-3 Series PLC. And the device names will also show up on the left-
side under Delta_LocalBus_Master.
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In order to complete the basic setting, set the relation between the signals and the conversion values for the analog

module. Double-click the module to open the Parameter window.

@ ASOEXA_A x

ASDEXA-A Parameters

ASDEXA-A IO Mapping

Status

Information

Use the drop-down list to select a suitable value.

0 ASO6XA_A x

ASDEXA-A Parameters

ASDEXA-A I/O Mapping

Status

Information

Parameter Type Value Default Value Unit Description
® Format Enumeration of UINT Integer Integer
=% Input CH1~CH4 Mode Setting
# Input CH1 Mode Setting Enumeration of WORD -10V~+10V -10V~+10V
# Input CH2 Mode Setting Enumeration of WORD -10V~+10V -10V~+10V
# Input CH3 Mode Setting Enumeration of WORD -10V~+10V -10V~+10V
# Input CH4 Mode Setting Enumeration of WORD -10V~+10V -10V~+10V
=- % Input CH1~CH4 Calibration
# Input CH1 Cal. Offset INT(-32768..32767) 0 0
# [nput CH2 Cal. Offset INT(-32768..32767) 0 0
# Input CH3 Cal. Offset INT(-32768..32767) 0 0
# Input CH4 Cal. Offset INT(-32768..32767) 0 0
# Input CH1 Cal. Gain INT(-32768..32767) 1000 1000
# Input CH2 Cal. Gain INT(-32768..32767) 1000 1000
@ Input CH3 Cal. Gain INT(-32768..32767) 1000 1000
# Input CH4 Cal. Gain INT(-32768..32767) 1000 1000
=% Input Average Filter
# Input CH1 Average Times WORD(1..100) 10 10
# Input CH2 Average Times WORD(1..100) 10 10
# Input CH3 Average Times WORD(1..100) 10 10
? Input CH4 Average Times WORD(1..100) 10 10
# Input CH1 Filter Proportion Enumeration of WORD 10% 10%
4 Input CH2 Filter Proportion Enumeration of WORD 10% 10%
@ Input CH3 Filter Proportion Enumeration of WORD 10% 10%
# Input CH4 Filter Proportion Enumeration of WORD 10% 10%
=+ % Input Sampling Time
# Input sampling time Enumeration of WORD 2ms 2ms
- ¥ Input Channel Detect and Alarm Settings WORD 0
Parameter Type Value Default Value Unit Description
® Format Enumeration of UINT Integer Integer
=~ % Input CH1~CH4 Mode Setting
# Input CH1 Mode Setting Enumeration of WORD -10V~+10V
# Input CH2 Mode Setting Enumeration of WORD - +10V -10V~+10V
*# Input CH3 Mode Setting Enumeration of WORD -10V~+10V -10V~+10V
# Input CH4 Mode Setting Enumeration of WORD -10V~+10V -10V~+10V

Click ASO6XA-A I/0 Mapping to see the auto-assigned address of each input/output channels.

 ASOBXA_A x

ASOGEXA-A Parametars

|Find

ASOENA-A T/O Mapping

Variable
)

Status

Information

LIE 2

<

x

L4

Filter Show all

Mapping Channel
ASDEXAIN
Error code
CH1 Input
CH2Z Input
CH3 Input
CH4 [nput
ASDEXACUT
CH1 Output
CH2 Output

Address

%101
%ID1
%102
%ID3
%I04
36105
%Q01
%GO
%002

Type Unit  Description
DWORD

DINT

DINT

DINT

DINT

DINT
DINT
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2.4.4 Creating Global Symbols

In order to make the program more readable, the 1/0O addresses are accompanied by global symbols. Use these symbols
when you write the program. The global symbols are as follows.

Global symbol table
Bit (Hardware: I/O on the PLC)
Identifier Address Data type
Tank_B1F_LSW %IX0.0 BOOL
Tank_RF_LSW %IX0.1 BOOL -
Tank_RF_HSW %1X0.2 BOOL
SPP0O1_Remote %I1X0.3 BOOL
SPP01_Run %IX0.4 BOOL
SPPO1_Trip %IX0.5 BOOL
SPPO01_Start %QX0.0 BOOL
Tank_B1F LT %ID2 DINT
Bit (Software)
SPPO1_Auto BOOL
SPP01_Man_SW BOOL

With the information above, now we can create the global symbols.

1. Rightclick @ Application .40 the node of PLC Logic to open a context menu. Select Add Object to see
another context menu. Select Global Variable List to open the Add Global Variable List window.

(AX-324NAOPA1P)

1
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Click Add on the Add Global Variable List window to add a new global variable list. A default name “GVL" is shown

2.
automatically. You can define a new name for the new gloval variable list.

Devices =3 x Wowx
= U Untitied ]
1 Denice (AX-324MADPATIP)
4 Harrhware Configuratinn
= A Metwork Configuration
A EtheiCAT Filter
=@ ALC Logic
£ Aookcatio
0 Library Manager
# PLC_PRG (PRG)
@ Task Configuration
& MainTask
8 mC_pac
@ Builen_10 (BudltTn_10)
A D10 (DI

il Delta LocalBus Master (Delta LocalBus Maste
t

Scope Name Address Datatype Initialization Comment Attributes

When shown in the tabular view, you can see the cursor below the column “Name”. You can click |—E for the

3.
textual view or click O to switch back to the tabular view. When shown in the textual view, you can find two

varialbes, including VAR_GLOBAL and END_VAR.

@ GVL x -
1

[ 7| [ czomas E
3| END_vaH

button to insert a new variable. The default scope

4. Right-click on the blank space of GVL window or click the
of the added variable is global and default data type is BOOL. You can define the name for the added varialbes.

]

[ ]

* | appears.

5. Double-click the value in the column of Data Type and the drop-down list button
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6. Click I ® ' to see two options, Input Assistant and Array Wizard, for configurations: Input Assistant for the data
type of the varialbes; Array Wizard for the array configurations.

/ S
/ =~
| ~
\
[FP— ‘ N V\
s\ = —
IS

.

i

* o

* near
i

& DT
i

o e

-
1

* insn

£ - OR

7. You can enter a value for initialization for the variable.

1

8. Follow the steps above to add more global variables and set the corresponding 10 addresses for the variables. And
then you will have a global variable list as the example image shown below.
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2.4.5 Creating Function Blocks

The procedure in this example is to create a function block first. You can create the main program first if you prefer.
There is no relation between the function block and the main program, and they run separately. However, you should
create a function first when the function is used repeatedly.

The control relation among the underground pool, the water tower, and the pump can be represented by function blocks.
There are usually two water systems in a multi-story building. If you create the function blocks, you only need to change
the variables of the input and output pins to complete the second water system.

With the information above, now we can create the function block.
1. Rightclick @ Application .o the node of PLC Logic to open a context menu. Select Add Object to see
another context menu. Select POU to open the Add POU window.

(AX-324MNADPA IF)

—1

1

2. You can define a new name for the function block. Select Function block in the Type section and click Add to add
a function block.
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3. After that you can find the newly created FB under the node of Application on the tree view. And the FB editing

window is on the right side.

(AX-324NA0PATR)

—1

—1

Create the local symbols. The way to create the local symbols is the same as to creat global symbols. You can use the

global symboils in the internal program, but by doing so, the protability and convenience of using the function block are

decreased. The local symbols and global symbols can bear the same name. But the local symbol has a higher priority.

The local symbols used in this example are as follows.

Declaration type Identifier Data type
VAR_INPUT Tank_B_LSW BOOL
VAR_INPUT Tank_R_LSW BOOL
VAR_INPUT Tank_R_HSW BOOL
VAR_INPUT Pump_Remote BOOL
VAR_INPUT Pump_Run BOOL
VAR_INPUT Pump_Trip BOOL
VAR_IN_OUT Pump_Auto BOOL
VAR_IN_OUT Pump_Man_SW BOOL
VAR_OUTPUT Pump_Start BOOL
VAR Pump_Out BOOL

You can double-click the variables below the Scope tab and reselect a new scope type.

2-19
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VAR_INPUT

When you run the program, the value of the external variable is brought into the internal variable. If the value of the
corresponding internal variable is changed, it is not transmitted to the external variable. VAR_INPUT is often used if the
value of the external variable should not be modified. Most of the inputs in this example are digital inputs, and these
should not be modified. The modifying the values of these variables affects the execution of the program or the use of
the function block. In order to prevent the values of these variables from being modified in the program, use the
declaration type VAR_INPUT.

VAR_IN_OUT

When you run the program, the value of the external variable is brought into the internal variable. After the program
comes to an end, the value is transmitted to the external variable. VAR_IN_OUT is often used if the value of the variable
should be modified. Generally speaking, Pump_Auto and Pump_Man_SW in this example are used in the SCADA
system to set the control mode of the pump. It may seem that this type of variable, VAR_INPUT, meets the requirement.
However, you need to switch the control mode of the pump from automatic mode to manual mode to stop the command
from being output when the pump trips. Therefore, declare these two variables to the type of VAR_IN_OUT.

VAR_OUTPUT

When you run the program, the value of the external variable is not brought into the internal variable, but the previous
stored value is used instead. After the program comes to an end, the value is transmitted to the external variable.
Generally speaking, this type of variable appears in the output of the instruction. The variable Pump_Start used in this
example belongs to this type of usage.

VAR

When the program is run, VAR is evaluated as an internal variable. Just like VAR_OUTPUT, the previous stored value is
used instead. Generally speaking, with no transmission function, the variable is used as a register when it is used in the
program. The variable Pump_Out used in this example belongs to this type of usage.

After the creation of function blocks is done, the table should look like this:

2-20



Chapter 2 Creating a Standard PLC Project

Now you can start editing the contents of the function blocks. If you need to add comments while editing the function
block, you need to go to Tools -> Options -> FBD, LD and IL editor to select the option Show network comment and
then click OK to confirm the setting.

Opticns H
P

Ml CFC Edine Ml can

* Composa

F Debunging Genesnl FRAD 4D n Prird

#  Dedaration Editar Vinw Betavdor

B pevic description download i T M e

s . e
8l D, LD and 1L egor Y Ion

[ETTTE o i
Shaw nperand commen
L elp

¥ jntematanal Settings ke
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W |brerics | Show symbil address
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F  Loadand Save
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Double-click the upper space of the network section to add comments. Press the Enter key on your keyboard to go to the
next line.

nL BuilLIni0, AX3.DFB_CAFTURE_EXTERNAL TRIGGER.INAL —

Now you can start programming. Here we use the Ladder Logic Diagram (LD) as the programming language in this example.

You can either click where you'd like to add the element and then click the 1% on the tool bar above to add. Or find
it Contact in the Ladder Elements of the ToolBox on the right side of the window. (ToolBox -> Ladder Elements ->
ar Contact ). Select the element and drag it to where you'd like to add the coil. Once you see the green box appears, drop

it there.
I 5 Vs P MOIDN B DS Cdss ook s | Lj
1N D R 1 "
Tty L T T + Tl Tenm
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Click the ??? section to type a new name, for example, Pump_Remote and then press the Enter key.

| 222 PumB Remote
I . T
| L 4 | (I
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You can use the shortcut Ctrl+K to quickly add several T in.

2 If you need the condition of with water in the underground pool and no water in the water tower, the state of Tank_R_LSM
should be False. Right-click the contact of Tank_R_LSM and select Negation from the drop-down list.

G

You can add a coil by either clicking where you'd like to add a coil and then clicking € I on the tool bar above to add or
finding 4% inthe Ladder Elements of the ToolBox on the right side of the window (ToolBox -> Ladder Elements ->
41 ). Select the element and drag it to where you'd like to add the coil. Once you see the green box appears, drop it

there.

7
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Click the ??? section to type a new name, for example, Pump_Out and then press the Enter key. Right-click the contact
of Pump_Out and select Set/Reset from the drop-down list.

" LR EEETRIHY

FIEp_ ReToTE Pusp_uwt o Tank B _L5®  Tenk f 19N Fump_Out
i 1' . _'} ]I i = I Petwcrk
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FII-:!-#H' 3

& insert Box
& ihaart Empy s
= nsert Erapty oo with BhENG -
 nserl Execule fiok
= |Maart Aesigement
v insert Cail
e ngart ek Cnil
= (haert Reset Cail
+ Insert lump

= (mert Betom

M .:!llt-l
Q, I;l SRt I

‘ | Fump Remote Fump_Auto Tank B _L3W Tank F_LawW Fump_0ut

1| It I Iy f5)

Three methods for you to insert a new network.
1. Click where you'd like to add a network above and then click [i on the tool bar above to add a new network

above the network you have selected.

2. Find [i® in the Ladder Elements of the ToolBox on the right side of the window. (ToolBox -> Ladder Elements ->
[ ); select the element and drag it to where you'd like to add the network, once you see the green box appears,
drop it there.

3. Right-click the created network and select Insert Network or Insert Network (below) from the drop-down list.
File FEdb View Frojeet FEDADAL  Build Online  Debag  Tools Windes  Help

ek @ LM R oL | % ) -
Dt = 4 % Z FR_SPP_Sys x
[* 3 i ks | nEre L s T,
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s wil b clg. Tesk gl A

o Hardeare Configuration | =3 il bE
& Mutwork Configuration

= 81 PLC Logic i e Funp_huca Tank_¥_Law
=& Application | =l = - = 1-' ..— —
@ GVL |
il Library Manager
i) FB_SPP_Sys (FB) P
i PLC_PRG (PRG) e Talat
= 23 Task Configuration o " 2
il : slth-eTrCA'II;_Task IEI It Melwiork quluml J
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@ BuiltIn_10 (B ;t[ 10) Toophe network comiment wtate
= uilcin_ untin_
{d DIO (DIO) o Irysert Cail

|t Sel Coil
= [PEart Reset Coll

[ Delta_LocalBus_Master (Delta LocalBus Mast

1 |l Contact
- imerl Megated Conbac)
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Control Mode - Auto
Start: Pump = Auto and without Trip, Tank BF = Not Low, Tank RF = Low

Stop: Pump = Auto and with Trip, Tank BF = Low, Tank RF = High

Pump_Remote Pump_Auto Tank_B_LSW Tank_R_LSW Pump_Out
N T I T I/ 710 M SD
1| | [ I )
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A new network has been created, you can start programming in the same way as mentioned before.

&

Pump Remote Pump Auto Tank R _HSW Pump Out

N1 N1 N1 I
| I I I (=]

If you need the condition of no water in the underground pool or the pump trips, you can click where you'd like to add a
parallel negated contact and then click v Parallel negated contact on the tool bar above to add. Or find

Wt Parallel negated contact in the Ladder Elements of the ToolBox on the right side of the window (ToolBox -> Ladder
Elements -> ' Parallel negated contact ), select the element and drag it to where you'd like to add the parallel negated

contact. Once you see the green obtrangular form appears, drop it there. Click the ??? section to type a new name, for
example, Tank_B_LSW and then press the Enter key.

e —EE e e SEE
- neem

R —

B e

[p—

Write the following program in the same way.
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Now you have complete an automatic control program. Write the following program in the same way.

You have created the function block POU. Save the project.
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2.4.6 Creating Main Programs
After we created the function block, we can now create main programs.

1.  Rightclick @ Application 4o 1he node of PLC Logic to open a context menu. Select Add Object to see
another context menu. Select POU to open the Add POU window.

(AX-324NAOPA1R)

]

]

2. You can define a new name for the function block. Select Program in the Type section and click Add to add a
function block.

Add POU s
EB | Create a new POU (Program Organization Linit)

Name
PLC_PRG|

Type

(® Program

() Function block

Access specifier

Method implementation language

Logr Ceagram (LD)
() Function
Return type

Implementation language
Ladder Logc Diagram (LD)

2-26



Chapter 2 Creating a Standard PLC Project

3. After that you can find the newly created PLC_PRG (PRG) under the node of Application on the tree view. And
the main program editing window is on the right side.

Fle Edit View Project FBCADAL  Build ‘Owiine Debug Tools Window Help

4
2N R R BT 3 . =
D = = pLC_PHE * - Toalbex Seri
Caumvent J i —— xSRI OIS E | - General
3 Uwicm (AX-329NAOPALP) Scops Mame Address  Datatype  Initial Comment  Attributes e I Network
o Bex
@ o wilh ENJEND)
== Adsigravent
+ hump
= Retum
- 4 Ingait
& PLC_PRG (PRIG) T Banch
8 Task Confiuration ® Execule
& Maritask + Boolean Operators
& nc e [+ Math Ogerators
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d CI0 (D10}
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¢ Lasdder Ebemments

+ POMIS

The difference between the function block and the main program is that the function block has to be called before it runs,
whereas the main program runs when it is added in the Task. This example omits creating local symbols for the main
program. Use what we have learned from the function block section to write the following program.

Two methods to call the function block.

Method 1:

Click any blank space in the network to have the functional buttons on the toolbar activated. Click the functional button
FF Insert Box with EN/ENO on the toolbar to open the Input Assistant window. Select Funciton blocks under the

Categories tab. Unfold the node of Application and select FB_SPP_Sys and then click OK.
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Method 2:
Click Pj Box with EN/ENO |in the General of the ToolBox on the right side of the window (ToolBox -> General ->
F:F Box with EN/ENO |). Select and drag it to where you'd like to add the FB_SPP_Sys. Once you see the green

obtrangular form appears, drop it there. Click the ??? section to type the name of the function block. You can also click
after clicking the ??? section to select Funciton blocks under the Categories tab. Unfold the node of Application

and select FB_SPP_Sys and then click OK.

1
~
—
~
—

After that the system will declare a data block for this function block automatically. Its POU name is the same as the
name of the function block. If you need to change the POU name, click the function block name and then press the Enter
key once or twice on your keyboard to open an Auto Declare window. Redefine the POU name and click OK.

Here the data block is created as a local symbol in the main program. The way to create a data block is the same as the
way you create a local symbol. The only difference is that you do not need to specify the data type. The system will auto
fill the name of the data type to be the same as the name of the function block.
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Refer to the followings and type the corresponding name of the global symbol in the contacts. After you save the file, the
program is complete.

You can click to compile the project to check if the syntax of the current program is correct. Compiling the project

involves not only checking the syntax, but also compiling all programs as well as the contents of the function block.

File Edit View Project FBD/LD/IL Build Online Debug Tools Window Help

Ear=a==] S B R [M MR RO B [ [T > |HE
i ”““--S-R--J--_.---J-w---_n-—n-—nu'"'-*“..-_..;.—4:._.‘.'..1-
Messages - Total 0 error(s), 0 warning(s), 0 message(s) > 3 x
Build - |© 0 error(s) |® 0 warning(s) |o 0 message(s) ‘ * O |
Description Project Object Pasition
ffffff Build started: Application: Device.Application ——
Typify code...
Compile complete — 0 errors, 0 warnings

Note: In order to help you understand the control program, the example provided here is simple. The actual control
program is much more complex because the functions related to checking for start failure and conversion from the local
control to remote control must be taken into account. You can make use of the tools in the ToolBox on the right side of
the window and instructions in the Input Assistant to write programs.

If you need to create a second system, you only need to call “FB_SPP_Sys” again. Type the name of the function block
to have the same function block as the one used in the first system. Note that do NOT use the same function block in two
systems if the values of VAR_OUTPUT and VAR of the two systems can affects each other. In that case, create a new
function block for the second system, as shown below.

Scope Name Address Data type Initialization Comment
1 |* VvAR FB_SPP_Sys_0 FB_SPP_Sys SPPO1 Data Block
2 |®* VAR FB_SPP_Sys_1 FB_SPP_Sys SPP02 Data Block

FB_SPP_Sys O
TRUB EB_SPP_Sys
EN ENO
GVL.Tank BlF_LSW — Tank B_LSW

Pump_Start —GVL.SPPOl_Start

GVIL.Tank RF_L5SW—
GVIL.Tank RF_HSW—
GVL.SPPO1_Remote —
GVL.SPPO1_Run —
GVL.SPPOLl_Trip —
GVL.SPPO1l_Auto —=
GVL.SPPO1_Man_ SW —=

Tank R_LSW
Tank R_HSW
Pump_ Remote
Pump_Run
Pump_Trip
Pump_Auto
Pump Man_SW

¥

FE_SPP_Sys_1

TRUE
EN

FB_SPP_Sys
ENO

Tank02_BlF_LSW —
Tank02_RF_LSW —|
Tank02_RF_HSW —|

SPP0O2_Remote —
SPPOZ2_Run —
SPPO2_Trip —|
SPPO2_Auto —=j
SPP0O2_Man_SW —=]

Tank B_LSW
Tank R LSW
Tank R HSW
Pump_Remote
Pump_Run
Pump Trip
Pump_Auto
Pump_ Man_SW

Pump_sStart

- SPPO2_start
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Chapter 3 Create Motion Control Projects

3.1 Preparation

Chapter 3 provides users with the example, which is the most commonly used with AX series products, to create basic
projects of motion control, as well as the required software, hardware, and tools explained in this section.

3.1.1 Hardware

The hardware needed in the example is as follows.

1. AS Series Power Module (AS-PS02A) 2. AX-3 Series CPU Module (AX-308E)
ﬂ
_ g © POWER
@) rowen oRuN ALE:H AX-308E ssi
S, o sk
S © Oy ool
PS02A SToP — . sl «
4 ® 8| =
o 5 ® @] 13
TX| RS-232 ¢ o . "
M 7 ® ® 15
RS-485 EtherCAT siso O 0 sist
+24\G/ ouTPUT NI O
- on B8y o MR
L 01 0901 1 5
O S0 dox e
L@ AWARNING 9: oo o @%@ o
Risk of electrical shock. gj gi‘;gj L
powerbetorssenierg |8 v
(=)
3. ASDA-A2-0421-E Servo Drive (EtherCAT) 4. ASDA-A2-0421-M Servo Drive (CANOpen)
A&Em AC 228V

0-w-20
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o

3.1.2 Software
The software needed in the example is as follows.

o DIADesigner-AX V1.0.0 and above.

3.1.3 Tools and Materials
The tools and the materials needed in the example are as follows:
° Personal computer (with software DIADesigner-AX installed)
[ A 100~240VAC 50/60Hz power supply socket
° A 24VDC power supply
° A cable
o A pin type terminal arranging kit
) At least 20 pieces of pin type terminals
° A screwdriver

) An USB cable or a network cable

3.2 Setup Servo Axis Projects via EtherCAT

The example is a dual-axis servo drive project which controls moving back and forth.

3.2.1 System Hardware Configuration

AX-308 connects to two servo drivers (ASDA-A2-E) directly through EtherCAT communication ports to control the
positioning of dual-axis servo motors.
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) Tools and materials

Numbering Item Model Number Q'ty
1 AS Series Power Module AS-PS02A 1
2 AX-3 Series CPU Module AX-308EAOMALT 1
3 Power supply DVP-PS02 1
4 Servo drive (EtherCAT) ASDA-A2-0421-E 2
5 Servo motor ECMA-C10604ES 2
6 Servo power cable ASD-ABPWO0003 2
7 Servo encoder cable ASD-ABENO0003 2
8 EtherCAT communication cable (1 meter) | UC-EMC010-02A 2

[ Configuring hardware limits
Configure the hardware limit on CN1 or CN7 which CN7 connector is used in the following example.

Use external power DC24V and set Reverse/ Forward limit switches. Then configure DI9~DI10 pin functions of ASDA-
A2-E Servo with same parameter setting.

[ ] CN7 Extension DI

. . Terminal . o
Pin No. Signal Name Function and Description
Symbol
vDD VDD (24 V) power is the same as the voltage of Pin11
1 COM+ )
24 V power in CN1.

2 Extension DI9 EDI9- Digital input pin 9-

3 Extension DI10 EDI10- Digital input pin 10-

4 Extension DI11 EDI11- Digital input pin 11-

5 Extension DI12 EDI12- Digital input pin 12-

6 Extension DI13 EDI13- Digital input pin 13-

7 Extension DI14 EDI14- Digital input pin 14-
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[ ] Limit switch in ASDA-A2-E

DVP-PS02 ASDA-AZ-E

v CN7

p 1 __Ravarsa Ifm?t \
] 1 Forward limt_|

o
= o |n| &) (k] —

*Note: For more information regarding signal configuration in ASDA-A2-E, please refer to the user manuals of Delta ASDA-
A2 Series.

3.2.2 Create New Projects and POUs
3.2.2.1 Create a New Project

1. First, open the programming software DIADesigner-AX.
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Chapter 3 Create

2. The display of DIADesigner-AX is shown as below.

Fls Edit View OProject Buld Onine Debug Took \indow Help
; B> D BEE 3 i e, aX .
%

v D ox|
=]

] MewiProject..
G Doen Project..
(@ open Project fram PLE...

Recent proqects

= Close e after project load

£ Shew page on sarp
Projedt usen [nobady)

Lagtbusik @ 0 0 Drecoriie

3. Click on “File”.
; T

Broest Bul Orfie  Debwg  Tods Windew Help

Edit
. L [ “a LI | i m :
e g s -5

x|

3 fiow Pioieetu

@ Open Frojeci.
@ openFroec rm .

Recent srojects

[ Closepoge efter anaktiosd
& Sowpageonstatp

LA D 0 Pacome s Pegat um bt (naBady)

0 wamimgleL € meseags(s)]
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o

4. To create a new project, select "New Project" from the drop-down menu for DIADesigner-AX V1.0.0 or select
“Standard Project” from the drop-down menu for DIADesigner-AX V1.1.0 or later.

5. Select “Project AX-308EAOMALT” after entering New Project page. Name the project in the field of Name and
choose a path to the archive location, then click OK to move to the next page.

15] New Project X

Categories
i Libraries
1 Projects

Templates

A pm]ed cmtaﬂng one déﬂce, one apphcah&!, twoerrptym)lemmtamfm'ﬂ_c_PRGaﬂMuhm_ﬂ

Name [unbtied: |
Location [E:'ﬁ;é;s?\adn__ nDocuments |

e
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Chapter 3 Create Motion Control Projects

6. After entering the project page, double click the target object in the project tree on the left side of the page to open
a certain program or configure settings of relating modules.

7. Double click on “Network Configuration” to create servo axes in the system.
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8. After entering “Network Configuration” page, select the servo drive slave based on EtherCAT and double click on it

to add new axes.

A Network Configuration Editor %
&

9. Move the cursor onto
line of EtherCAT_1.

A, Wetwork Configuration Eéibw »
(L]

N

AX-IOIERIVATT

Device

ASD-A2F

ASD-AZ-E

ASDALE

BS0D-A2-F

R

| ExherCAT
B odbusTOR/Etherhietip
. Modbus

B canopen

2| [Serhtet =]
| Product List
W Controller
4 ESenuoDevice
4 i asoaz
4 fi asoazE

B AsD-aa
0 AsD-g2
& Drve & Active Front End

Delta ASDA-AZE EtherCAT(CoE) Dnve

, then click and hold the left mouse button and drag the yellow line to connect with the

'.ﬁ.m... ,43

Product List
W0 Contraller
« || SevoDevice
a« [ asoaz
« B aspaze
B AsD-azE
I B asp-azm
I asn-a3
P aso-B3

B Drve & Aetive Front End

Deita ASDA-AZ-E EtherCAT(CoE) Drwve
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10. After connecting with EtherCAT _1, the slave device is displayed in the project tree (fields with red borders) which

also means it is successfully configured with EtherCAT communication.

| Devem

- 3 % A Network Configuration Editor X » || Product Lt Editer - 0%
= thitedt =l 14 a0 g = =+, | 5] g
= (] Device (Ax-303EADMATT) &
o Hardware Configurstion Product List —
+ A, Metwork Configuration
= 3l ALC Looe W Conirolier
= €3 Application 4 [ ServoDevice
(B Lirary Manager 4 [ asoaz
] mC_pRG (PRE) s - 2-E
= ASD-AZ-E
= & Task Configuraton d“g i
& EtherCAT Task i Asoa2e
= & ManTask mmswd B Aso-acm
) ) nc_pms e I asosa
+ i sultn 10 Betn_ o) 0 -
i Delta_Localtis_Master (Deita LocaBus Master) - T
= () EtherCAT_Master_Softhoton (AX-308 Series EherCAT Master Sofsiobor)

B Drwve & Active Front End

) ASD_AZ_E (Deita ASDA-AZE EtherCAT(CoE) Drve Revd_5M)
WP 5M_Drive ETC Delta ASDA_A2 (SM_Drive ETC Delta ASDA_AZ)
= @ AsD_A2.E_1 (Delts ASDA-ADE EtherCATICOE) Drive Reva_SH)
WP M _Drive ETC Delts_ASDA_A2_1 (SM_Drrve_ETC_Delta_ASOA_AZ)

AED-AZ-E

Dafta ASCA-AZ-E EtherCAT(CoE) D

11. Double click on “EtherCAT_Master_SoftMotion”.
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12. On the EtherCAT_Master_SoftMotion page, set “Cycle time” and “Sync offset” as 2ms and 50 respectively.

(1] EtherCAT_Master_SoftMotion X

General ] Autoconfig Master/Slaves Ethercnir‘v-
| Sync Unit Assignment EtherCAT NIC Setting

Log Destination address (MAC) FFFFFFFF-FEFF [l Broadcast  [] Enable redundancy
| Source address (MAC) 00-00-00-00-00-00 Browse...
| EtherCAT /O Mapping
i Network Name cpswl

EtherCAT IEC Objects () Select network by MAC (® Select network by name

Status 4 Distributed Clock Options
I Information Cyc!e time 2000

a4

Sync offset 50

] Sync window monitoring

Sync window 1 = T

3.2.2.2 Axis Parameter Settings

1. Select the first servo axis “SM_Drive_ETC_Delta_ ASDA_A2" and double click on it.
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2. In this example, choose “Ball Screw” as the mechanism type after entering “SM_Drive_ETC_Delta_ ASDA_A2"
page.

3. Then configure the mechanism setting, which is related to the result of gear rato, with input of 1,280,000 for
“Command pulse per motor rotation” and 1mm for “Pitch”.

)

P1-44 _ Motor Pulse per revolution
P1-45 Command Pulse per rotation

(Servo gear ratio
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4.

5.

Since the gear reducer ratio is 10:1, input 1 for the numerator and 10 for the denominator.

When finished the configuration of gear ratio, click “Homing Setting” to enter the page. -

3-14



Chapter 3 Create Motion Control Projects

6. Choose the “Homing mode” corresponded to the hardware limit configuratuon, which the detailed descriptions of all
homing modes are shown on the lower half of the page.
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7.

Set the proper homing speed which should match with the mechanism. If the speed is too fast, the hardware limit
would possibly be exceeded.
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8. After finish the settings of gear ratio and homing mode, the parameters on the servo drive need to be tested for DI9
and DI10 inputs placed on the servo as a result of hardware limit. To configure the pin functions of DI9 and DI10,
double click on “ASD_A2_E".

9. Click “Startup Parameters” tab on the ASD_A2_E page.

1) asp_A2 E x

General Address Additional
-
Autelncaddress o B [[] Enable expertsettings EtherCAT.
Process Data )
EtherCAT address 1001 = [] optional
Startup Parameters _
LS @ 4 Distributed Clock
EtherCATI/OM i
L SCARIO Mg Select DC DC-Synchronous v
EtherCAT IEC Objects Enable 2000 | Sync unit cycle (ps)
j Sync0:
Status
Enable Sync 0
‘ Information Sync unit cycle %1 2000 - Cycle time (ps)
User-defined 0 = Shift time (ps)
Syncl:
Enable Sync 1
Sync unit cycle g q 2000 = Cycle time (ps)
User-defined 0 . Shift time (ps)
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10.

General

Frocess Data

Startup Parameters

Status

Information

o

11.

EtherCAT /0 Mapping

EtharCAT [EC Objects

- T RS

parameters.

Click “Add” to add new parameters on “Startup parameters” page.

2 Defete 4 Movelp & MoveDown I

Mame Value BitLength AbomtonEmor JumptolineonErmor Mextline Comme |
00 made 8 k1 El i} o Op mode
Interpolation ime period 4 8 (@] O 0 Interpolat| |

164600216202  Interpolation Sme index -3 8 | O 0 Interpalat

16°6098:16500  Homing method 14 2 O i 0

16=6094: 15500  Homing acceleration 100 32 O O L]

165609916301  Speed durng search for switch 100 iz E B 0

162609016502  Speed durng search for 2er0 50 32 O O 0

Select “P2-36" and hold the Shift button to select multiple parametres. Then click OK to add the selected

Select ltem from Object Directory
Index:Subindex Name Flags Type Default o
16#221D:16%00  DRV's Parameter P2-29 RW UDINT
162221€:16500  DRV's Parameter P2-30 RW UINT
165221F:16200  DRV's Parameter P2-31 RW UINT
1622220:16200  DRV's Parameter P2-32 RW UINT
162221:16400 DRV Parameter P2-33 RW UINT
1622222: 16200 DRV's Parameter P2-34 RW UINT
1622223:16500 __ DRV's Parameter P2-35 RW UDINT
16#2224:16=00 DRV's Parameter P2-36 RW UINT
1622225:16%00 | DRV's Parameter P2-37 RW  UINT
16#2226:16500  DRV's Parameter P2-33 RW UINT
1622227:16200  DRV's Parameter P2-39 RW UINT
16#2228:16200  DRV's Parameter P2-40 RW UINT
1622229:16200  DRV's Parameter P2-41 RW UINT
1622228:16500  DRV's Parameter P2-43 RW UINT
162222C:16%00  DRV's Parameter P2-44 RW UINT
1622220:16200  DRV's Parameter P2-45 RW UINT b
Name DRV's Parameter P2-36
Index: 168 2229 ¥ sitlengtn 15 2 s |
Sublndex: 162 0 | vae Do 5 Cancel
[] Byte array A
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12. The selected parameters you've just added will be displayed on the list.

General | o add (o Edit X Delet= @ Movelip & MoveDown .i
A Line IndexSubindex  Mame Value BitLength AbortonEror Jumpto Line onError Nextline  Commer
1 1626060:16200  Opmode 8 8 O O 0 Op mode
Startup Paramaters 2 16=60C2:16=01  Interpolation time period 4 8 a O Q Interpotat |
- 3 16260C2:16%02  Interpolation time index -3 a a O (] Interpalat)
EtherCAT 1[0 Mapping 4 1626098:16200 Homing method 33 32 O ] o
5  162609A:16200  Homing acceleration 100 32 O 0 0
EtherCAT [EC Objects &  1656099:16201  Speed duringsearchfor switch 100 32 | O 0
7 15°6099:16202  Speed during search for zero 50 3z B i ]
Rt 8 167222416200  DAVsParameter P2-36 15 O O 0
fEmE §  1622225:16200  DRVsParameter P2-37 1% O O o

13. Set the value of P2-36 to 34 and P2-37 to 35 in deximal mode. (DI9 is set to negative limit (B pin) ; DI10 is set to
positive limit (Normally Closed pin) (All the setting values on this parameter list will be downloaded to the servo drive
once the EtherCAT communication is established.)

General |padd (A edt ¥ Delate & Movalp & Move Down |
orass Doe | Line IndaxSubindex  MName Value BitLength AbortonEror JumptolineonEror Nextline Commes ‘
1 1626060:16200  Opmode 8 ] O O 0 Op mode
Startup Parameters 2 16260C2:16301  Interpolation time period 4 3 O O ] Interpolati
- 3 16260CZ:16202  Interpolation Bme ndex 3 8 (i} (@] ] Interpolat)
EtherCAT /O Mapping 4 1626098:16200  Homing method 33 2 O O 0
5 16#609A:16200  Homing acceleration 100 32 O O 0
EtharCAT IEC Objects 6  158609%:16801  Speedduring search for switch 100 32 ] O o
7 1626099:16702  Speed durng search for zerc 50 32 0 O ]
el \[TF  torezwi16s00  DRVEParameter P25 3 3 i ] O 0
|| 9 162222516200  DRV's Parameter P2-37 35 o @ | | ]
Information
|
|

14. Use the same operation to configure the following parameters as well as setting the DI4~DI7 input status to be
OFF and the gear ratio on the servo drive to be 1:1.

General o Add [fEdit X Delete 4 MovelUp # MoveDown
;
Line Index-Subindex  Name Value BitLength AbotonErmor JumptolineonError Mextline Comn
Process Data
| =2 1656060:16200  Opmode 8 8 E O 0 Op me<
Startup Paramaters | 2 16#60C2: 16501 Interpalation time period 4 8 O O ] Interpo
[ -3 16260C2:16202  Interpolation tme index 3 8 | O 0 Interpe
EtherCAT /0 Mapping | 4 1656098:16200  Homing method 33 2 O O ]
s 1656094:16200  Homing acceleration 100 32 (] @ a
|
EtherCATIEC Objects | -8 165609916201  Speed during search for switch 100 32 O B 0
|
| = 1646099:16202  Speed during search for zero 50 32 [} O 0
| Faus | -8 1642224:16200  DRV's Parameter P2-36 M4 16 O O o
1
| : | o 1652225; 16200 DRV's Parameter P2-37 35 16 El O a
Information |
| 10 1652200:16200  DRV's Parameter P2-13 25 16 O O 0
11 162220E: 16200 DRV's Parameter P2-14 256 16 B [0 L]
12 165220F:16200 DRV Parameter P2-15 256 ‘_; ] (] 0
| | 13 16#2210:16200  DRVS Parameter P2-16 25 16 O O 0
| 14 16#212C:16200 DRV's Parameter P1-39 1 3z 0 3 ]
| | 15 162210116500 DRV Parameter P1-45 1 k] @] O 0
| 16 165230C: 16200 DRY's Parameter P3-12 256 16 Oa O ]
|

15. Continue to configure the second servo axis with the same setting operation as the first axis.
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| Servo parameters

The following parameters and values are used for this example on the Startup Parameter page.

Parameter Function Setting Value
P1-44 Gear ratio numerator 1
P1-45 Gear ratio denominator 1
P2-13 DI4 digital input pin function 256
P2-14 DI5 digital input pin function 256
P2-15 DI6 digital input pin function 256
P2-16 DI7 digital input pin function 256
P2-36 DI9 digital input pin function 34
p2-37 DI10 digital input pin function 35

P3-12 Remain unchar_1ged with the_ parameters before 256
the drive power being cut off.

*Note: Please refer to the user manuals of Delta ASDA-A2 Series for more detailed information of parameters.

3.2.2.3 Programming for New Projects
o Operating process in the example
[ | “MC_Power” will be triggered and enable two servo axes (Servo ON) after executing “Step 1".
[ | “MC_Home” will be triggered after executing “Step 2” to command both axes back to the home position.

[ | Execute “Step 3" to trigger “MC_MoveRelative” so as to automate the action of two axes performing once for
both positive and negative rotation, which means that the second axis will be triggered to rotate in positive
direction after the first axis finishes its positive rotary. When the second axis finishes doing so, the first axis is
triggered to perform negative direction of travel. Once the first axis finishes, the second axis starts moving in
the negative direction to the end.) Finally, turn the “Step 3" to OFF.

[ ] The value of Counter_1 will be increased by 1 for each time positive and negative rotary completed.
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® Programming with newly-created POUs

1. First, create a new POU by right-clicking “Application” to choose “Add Object” and select “POU".

M Alarm Configuration...
© Application...
& muis Group..
@ Camtable_
: ‘ CNC program.
Tl st s - & ONCsettings
imm A ." ! q Drats Sources Manager...
[ Celta_Locabus Master Deitalocaiaus Magter] | o AJdObiect gl > %2 OUT,
= [ EBercAT. Master SoftModon (AX-308 Series Bt L3 AdC Folder.. ', Bl EdernalFle
= [ 45082 F (Ockta ASDAATEEICATICE) i [ Edlit Object @ Global Vanabie List -
WP s Drive ETC_Delta_ASDA_AZ (SM_Drve Edit Object with... ] Image Pool.,
= [ AsD A2 E_1(Deita ASDA-AZE EtherCAT(COE) % ug‘ & tikea
BgP SM_Drive STC_Delta_ASDA_42_1(5M.Dr| i =
Y Softation ; ; sonlieation fom device | Network Variable List (Recetver..
g iizzr] Peatens fimd @ Matwork Varisble List (Sender]..
T
)
L
@  Redundancy Canfiguration..
8 Sumbol Canfguration.
£ Testlist.
& Troee
1 Trend Recording Manager..
3 Unit Comversion..
@) Visualization...
& ViulzstonManager.  fo@o eecsple.s G5 drowcusend
2. Input the name of the new POU in the “Name” field and choose LD language for “Implementation language”. When
finished, click “Add” to add the new POU.
Add POU X

Create a new POU (Program Organization Unit)

Name
oo ~+E
Type
(® Program
() Function block
| I1mplements =

"] Final || Abstract

Accessspecifier

Method implementation language

) Function

Return type =l

Implementation language
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3. The newly added POU would be shown in the project tree, which needs to be added in Task by double-clikcing

“EtherCAT_Task”. (Function blocks related to axis motion needs to be established in EtherCAT_Task to ensure
normal operation of axes.)

Fle Edt Veew Proect FRDADAL  Build  Ondine Dsbug  Took Window | Help ¥
S @ RBX ASBE NI B TS BN ) aREE s e (W
= oo b a b -0 T D
: W pou x|
tinsitid 1| FROGRAM PoU
= 3 Devie [Ax-0EATMAIT) i AR
M Hardyare Confguraton l  BD VAR

M
§

] mLc_rRc fPRG)
i‘.’imm_ e —— e —. 2 W Beute
(28 rad: confguraton i 1 e (100 | & sockan operators
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4. Click “Add Call” on the EtherCAT_Task page.
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Chapter 3 Create Motion Control Projects

5.

Click “OK” after choosing the newly-created POU.

| epan fusvian

| Teuk eanh St

] | = Plams T e
= 1) Appiaman :
A pRe PR o

Biroy

| =L

e ety g iy ooy i1 PR e b
s ormisticn

| FrocRan o

After adding the POU in EtherCAT_Task, “POU” will be shown on the lower half of the EtherCAT_Task page as well
as in the project tree. Then click the POU from the tree, which is under the category of EtherCAT_Task.

Fle Edit View Project Build Online Debug Tools Window Help

Bl S oo b BB AGES R TR, a2t s
| Devices w3 X ] U g EthercAT Task x|
= 5 thtsedt = || configuration
= |5 Device (AN-308EADMALT)
ﬁ:x;:"ﬁ:‘:: priooty (.31 % |1
- . s
A, EtherCAT Fiter Tyoe i
= @) AcLoge |@eydic Interval (e.g.t=200ms) |4
= £} Application
() Lorary Manager Watchdog
] PLC_PRG (PRE) Enable
[if] pou (pres) u

= 153 Task con

figuration Time [e.g. t#200ma)
therCAT Ted

T Senmitivity
= g8 ManTash
8 mc e

= [ suitin O Bultin_10) o Add Call ¥ Remove Call (3 Change Call & Move Un & Move Down
i oro fpioy

= | pou Comment
[ etta_LocaiBus Master (Deits LocalBus Master) -
= [ StherCAT_Master_SofiMobon {AX-308 Sanes EtherCAT Master SaftMa
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WP M Drive ETC Deita _ASDA_AZ (SM_Drive_ETC Delts ASDA |
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W@ S Drive £TC Defta_ASDA_47 1 (SM_Drive ETC Delta_ASH |
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* Open FOU

Losthuidl: @0 © 0 Precomoie o o
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AX-3 Series Quick Start

7. With ladder logic programming language, add new commands by using the red-circled field marked with 0 while

field @ is for adding required Function or Function Block.

Fle Edit  View Project FBOADAL Budd Onime Debug Took ‘indow Help

L 4
IERS o i hE> MUBS RGeS Eage , , é! : =

W ®oeoux 8 erercar tas
o FROGRAN FOU

5 VAR

21 | mmowa

| Toctax 3%
= General
i rectwwark
¥ Box
M Box with SyEND
e Agzignment

EW ,

+ Jump

- Rt

4 mnpus

T Buanex
100 % (@ " Bacts

| = =B + Boolean Operators

:| [ + Math Dperators

+ Other Dperators

+ Fumction Blocks

Ladder Elements

o @)

.

YL EUNETT
< 3| »
lasthubd @ 1 BT Precomple @ Profect user; [nobody) ]

8. Click on the desired place to add new commands on POU page, then select IE
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Chapter 3 Create Motion Control Projects

9. After the selected command is shown in the POU, click “???” to enter the name of instruction variable then press
ENTER key to continue with the “Auto Declare” page. Click “OK” after checking whether “Type” is correct.

‘ Stepl| ... H— LT

WP SHC_P_STEROMS S8t = £=0s
2P SMC_pR_STEPOMS = =
i SMC_VP_STEPIMS

I

Ata Declare %)

smpe aar=e Tiee

R | Hnal | feono

Oaject tntielzatios Addres

LC_PRG [Avckcaton] . Jed |

Hags Comement

[ eorsasT -

[ aeram

[ permsenT
| & Ethercar Task #] POU X ¥
| B 3 |
| PROGRIM EOU - |E:.—|'
=] 2R n
| Scepl: 800OL;

ERD VAR
100 % [ «
ERERL
i ——
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AX-3 Series Quick Start

11. Click “??7?" to enter the name of instruction variable then press ENTER key to continue with the “Auto Declare” page.
Click “OK” after checking whether “Type” is correct.

= 0
2V

| Step! Serva N | a— @
1 Rk o 'J
I U L
dwiter Declare .4
Scape e Type
VAR v [serve_on || [pooc | -
Obfect Initialization Bddress
20U [Appicatior] o el | |
Flags Comment
[ClconsTanT
CIRETAN
CIPeRsISTENT

\&/

12. The instruction names you have added previously will be displayed as well as the instruction types, where the name
and type of the instruction can also be added directly. (Same operation for the examples in later discussion.)

] m-a.ul :cc [E]
. L | | ]
B R ok m >,

13. To add new function blocks, click and hold “Box With EN / ENO” then drag to ‘-C!"

& Ethe CAT Tk o) rou x - | T
PROGRAN B ~[E | - General
e D [ Wetwark
Stepl: BONOL?
2 Ea
i [ s S AR
= - e T
= e —-——_———_ = i -ru:-i =
L] - - /4 Jung
~y == i
Stepl mp— i e i o Retam
— — " 5 % 1ot
ﬁ T r
T ranch
H et
Baalean Operators

+ Hath Opcrators
* Other Operatars
+ Function Blocks
4 Ladder Elements
+ POUs

14.
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Chapter 3 Create Motion Control Projects

15.

Click “???” and insert the name of function block then press ENTER to display the function block. Insert the name
and press ENTER key again, then “Auto Declare” window will pop up. Click “OK” after confirming the “Type” of
function block is correct.

| & EmecAT Tesk ] Pou x $, o

3 FROGRAM FCU
|  PROGRAM FOU 3
=] AR
H Oz VAR 3| Srepi: BOOL;
Scepl: BOOL; o Servp CN: BOOL;

Sarve_ON: BOOL:
END VR

EFD V3R

* 5 stepl

5t it

i ik

| I

2 232

3 g I 223 Wo_Powar | |BESRR

222 222 ——w =0

| F—ex - LEL

HhercAT Task | #] POU X Q

= S

FROGRAM FOT
VAR @ EthercaT Jask [ Pou x
Suepl: BOOL; i EroGRAM B0V
Servo_ON: BOOL: = 3 wa
END VAR 7 Stepl: BOOL;
il — $ Setyo ON: AOOL:
EHD_\BR
Stepl
!
it
Stepl
W i) Il
133 I 1
— }—— Auto Dedlare X = MC Powes @ | ... |EEEE]
322 | MC_FPower
Scape Neme ype = ﬂ—-—-gm =50
[vam =] vc_power 0 | JHc_power Vi s Sehtofy - 127
—Enable bRegulatorfealState
Inatiadization Address —|pRegulacoron bOrivestarchsalStace [
s TR : —bDrivestart Busy -
| Ezvor
Comment £rrarid -
H H i ” H W ”
Continue to click “???” and insert “TRUE”, then press the ENTER key.
& EPecCiT ek [ POU x -
1| seocman Pon =]
= VAR
Seepl: BOOL: D
4 Servo_ON: BOOL;
HC_Fower_0: MC_Fower; 1
Y T ___]iul"l s
Stepl Serve _ON
il H
— b {)
M7 Fowex. i
+22 MC_Power
—1{ 1 . £NO)
@ ] Status 777
nable bRtgulatocficalState [
—{tRegulstorOn blriveStartRealSrate
—jbDriveScart Busy—
Errort—
ErrorID~
| & EmecaTTak '@ POU x| =
|74 emocRan zou nlE
| =1
2 ] wm
Steplt BOOL: =
Servo OF: BODL:
MC Fower_0: HC Fower; |
A s : e BES LB
Servo ON
{h
Mo Bowag 0
MC_Power
ERD|
Haxia Status— 727
={Enable bRegulatorRealState [~
~|eRequistorin biriveStarcisalStace -
—{bDzivestart Busy~
Error -
Errorio
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AX-3 Series Quick Start

16. Insert the name of servo drive to the Axis input pin of the function block and delete “???” of other pins, since the
mark “???” does not represent any variables and errors may occur while parsing.
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Chapter 3 Create Motion Control Projects

17. Complete the following programming example with the same operation process.

o Create function blocks of MC_Power for both servo axis.

| ¢ EtherCAT Tas M Pou x hd
1| ProcRam Eon " |§'_]
i ol vam =
=] 3 Stepl: BOOL:
Serve_ON: BOOL: - . 9
MC Power 0: MC Power: 100% @ v
e Mool |7y Bt
-~
Stepl Servo_ON
11 (]
MC_Fower_0
TRUL MC Power
| [ =R “ ENO|—
EM_Drive EIC_Delta_ASDR A2 —Snxia Status -
TEUE —{Enable bRequlatorBealState —
Servo_ON—{bRegulatorOn bDriveStartiealStare —
TRUE —bDriveStart Euay
Error —
EcrorID—

] MC Power 1

IROE MC Power |
{ [ EN ENO|
SM_Drive ETC Delta ASD2 A2 1 —TAxis Status
Enable bhRegulatorRealState E
bRegulatozOn bDriveStartR=alState
bDriveStart Busay
Ercox
Erroril

) Continue to create MC_Home function blocks with additional condition for Execute, which MC_Home can be
executed only if the axis status is Servo ON.
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o

Then create MC_MoveRelative function blocks to let both axes able to be switched between the left and right

positions.

FROGRAM BOU
VAR

MC_MoveRelative O

MC MoveRelative 1

| MC MoveRelative MC_MoveRelative |
1EN EN EN
SM_Drive_ETC Delta ASDA_A2 ~Hawis Dene |- SM_Drive ETC_Delza_ASDA AZ ~Haxis
1Executs Buay [~ —Execuce
10 — Discance Commandiborced — =18 —Distance
1 —il’exoclw Error 1 —Velocity Errar—
i —:.’;:cu:n:mn Erzrorll 1 —Acceleration Er mllni—
1—Oeceleration 1 —{Deceleration
—E Jerk ~|Jerk |
MC MoveRalarive 2 MC MoveBelarive 3
TRUE MC MoveRalative MC Movelslative
1 [ EN 7 END N W ERG——
54 _Drive ETC Delta ASDA AZ 1 —Jaxis Uone — SM Drive EIC Delta ASDA AZ 1—Siania Done -
—|Exscuze Busy - —[Execute Buay -
10 —jDistance CommandAborted - -10 —{Diatacce Commandhborted
1 —{Velocity Error— 1 —{Velocity Erraor
1 —jheceleracion ErearlDi— 1 —jkecelerarian Errarib -
1 —jDeceleration 1 —|Deceleration
=|Jezk —{Jezk

Create program to perform positive rotation of axis 1 & 2 then change to negative direction by means of the

function blocks (MC_MoveRelative) created eatrlier.

& EtherCAT Task 9 pou x

1 PROGRAM ECU
J VAR
Stepl: BOOL;
Serwo OR: BOOL;
MC Fower O: MC_Power;

M- Friwer 1- WS Bnwere

=Tl

1005 v

Srepd MC Home 0.Dane MO Hame 1.Dene Aure

11 1T 17 77

Ul L L i1

Auto MC_MoveRelstive_3.Done MC_MoveRelative 0.Exzecute
|

0
L/l

MC_MoveRelative 0.Dons
i

]

MC_MeweRelstive 2.Executs

L3S |

MC_Movefelstive 2;Done

I
i

MC_MoweRelative_1.Execute

i 1L
LIS |

MC_MoveBelative 1,Done
1

i1

MC_McveRelative 3.Ixecuts

18.

1l
U W

The value of Counter_1 will be returned to zero when execute AUTO.

being performed once, increase the value by one automatically.

As soon as the positive and

i)

3

negative rotation
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Chapter 3 Create Motion Control Projects

3.2.3 Program Monitoring

This section is concerned with the monitoring operation via the software DIADesigner-AX. When running a program, the
current control status of system can be monitored and part of the device values are allowed to be modified for system

testing as well.

3.2.3.1 Setup Connection between Devices

1. Double click on “Device”. (The default IP address for AX-308E is 192.168.1.5)

2. Choose “Scan Network” after entering the “Device” page.
7] Device x -
»  Deics «

Communieation Sattings

Applications

Backup and Restore

Files H ® . .
Gareway

Leg et = > -

{0003.A00E. AOOS] (actve)

PLC Settings

PLC Shell

Users and Groups

Sccess Rights

Symbol Rights

Ruatime Clock Configuration

System Parameters

Tesk Deployment

Falus

Infarmatian
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AX-3 Series Quick Start

3. After the “Select Device” window pops up, choose “AX-308E” and click “OK”.

Select Device X

Select the network path to the controller:
= j‘;. Gatm—ay: 1_{sca_|11_ning.‘;1_ —— |Dc\nl:c Name: ol Scan Network
| @ [ax-308EA0MA1T [0003.400E.A005] | AX-308EAOMATT : o
@ |Device Address:
0003, A00E.ADDS

|Block driver:
UDP

|Number of channels:
4

o

|Serial number:
IRTS-c7a8ccc74852337¢

Target ID:
16F7 0313

4. Once the connection between the PC and the device is established, information of the device will be displayed as
shown in the following figure marked by the red box.

[{ pevicz x el N =
Communication Settings {Semhum.. I Gateway - Device -
Applicati
pplications 'T'=__' = 'EFTS'
| - == . .
Backup and Restore | - = :
L | N N as
2 - -
Files | S — @ A ®
Gataway
Leg
[Eatevsy-1] v 0003, AUCE.AJDS] (3chve) "
PLC Sattings IP-Address: Device Name:
localhost AX-30BEADMALT
PL ell
e Port Device Address:
1217 (003.400E.2005
Users and Groups
Target 1ID:
Access Rights 1677 0313
Targat Type:
Symbol Rights 4102
TargetVendor:
Runtime Clock Configuration Sults Blactioris
TargatVersion:
i e S 3.5.15.11
Task Deployment
Status
Information
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Chapter 3 Create Motion Control Projects

3.2.3.2 Process Monitoring and Control

1. The correctness of EtherCAT communication should be checked before program monitoring starts. After
confirmation, double click on “EtherCAT_Master_SoftMotion”.

Mg 05 Vpe Pops bl Oeiey  [hbeg  Toch Wedss s

T
I L L e T S N T . % =
e SR o powar s
ey =l |
= (1) v 5 oMEBAIT Gorowancna Acbag S Pt Aty ® Sl 1
| 4 e
I —— Tphises
_#“"'"“"' Bt s uaire
W
£ At = b .
W e iy — i -
B i po i
e s e
B o s dpain e i e
& EreiT ol orioe
i S '
i e =
& s 3ok e B ;
T wi B
= Bl ey el iy P i
Targu i
' S——— 'y
Twe i
riaE Tl L b
Beater P e

T Pokiner
L.

L PPt

2. Choose “Browse” after entering the EtherCAT_Master_SoftMotion page.
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AX-3 Series Quick Start

3.

4.

Select EtherCAT port “cpswl” and click “OK”.

Select Network Adapter

MAC address Name Description
4006A0DESIB4__cpsu

| |m}w1 CPSW END A
=0

= g
N2/

After finish choosing network adaptor, the setting value of Source address (MAC) is displayed.
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Chapter 3 Create Motion Control Projects

5. Click on the Compile button to verify the correctness of program.

6. Upon completion of compiling, a report message of programming errors and warnings is displayed.

‘a4
7. Andthenclickon ¥ to perform online monitoring.
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8.

Hed @ <X B

The program needs to be downloaded after monitoring action is performed. When the download is completed, the

status of PLC shows STOP until you click on »

Edit  View Froject FEOADM  Buld  Ondee  Debug
LR B

Teoh

= 3 insoedt

) e [oannacted] {4k J0EACKALT]

L]
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A, StherCAT St
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= £ Application [ston] |
[
W ruc_ess PR
b pou ) |
= ({8 Task Confiuraton
2 Gl EtwrCAT Task
&1 pou
= G manTes
81 mc s
i muttin 20 Buhin_[0)
() Defta_tocaisus, Master (Deita Locsis Master]

= 7 [ EfercaT_paster_SoftMoson (AX-303 Senes EERrCAT Master SoftMoton)

= 7 () ASD_A2_E (Deitn ASDA-AZ € EterCATICOE] Trive Revd_SM)
ARG M Drve_ETC Deta 4504 A2 (5 Drive ETC Delta_ASDA A3
= 5 [ AsD_A2_E_1 (Deits ASDA-AZE EtherCATICSE) Drive Resvd M)
ARG M Drive _ETC Delta_ASTA_AZ_1 {5M Drive ETC Delta_ASD4_AZ)
B softMotion Gereral Axs Posl

9.

Windaw

sl

Expression
* Seol RO
# Sereo 0N BOCL

4 @ MC_Power 0 MO Porer

Type

and the status would shift to RUN.

T

MC_MoveRelative_L.D
T

one

WC_MoveRalative_3.Execuce

hure B

- —

[ conater_1 O8]

MHC_MoveRelative_0.E
e

NeCUTE

Ve
Comnger 1

p=Cannear 1 [0

DIEECTETTY -

&3

| Messages - Totsl G enoris), 0 warmng(s), & message(s} - 8 x| fremsn - 0%

| Downioad - [@ verern | §| aoskcanon: Appicaton [Devoe: PLC Logi] R .

|| peserstion Froject Dgject | : e wee o e
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|

|
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leries usess Anompmou Lstode: @000 Freomse b R Srogeam baded Srogran anchanged Project user: {nobosy) ?

When the PLC is in the RUN mode, the status would be displayed as

and the program is ready to be executed.

at the bottom of the page
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T =cxecuns Busy =Exscute
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1 —Beceleration 1 4|k:=l=xut).uu
o | ={derir ]

¥ ¢

Device user Aoonymous Lasthold: G0 H 0 Precompie Pragram [seded Progiem unchang ed
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3-36
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10. Double click on “Step 1” and the icon will be shown.
!“_3 Device | 5-_EMHT_MM_SD‘RMBW '] pou % -
Device Applica tion.POU
Expression Type Value Prepared value Address Comment a @
# steol s00L 5|
% Servo_ON [lea §
+ @ MC_Power O MC _Power ¥
- o mLo = - — - —~ ]
1 ~
Stey Servo_ON
| i
2 MC_FPower 0
n m fe e
|s#_prive E£IC_Deita_aAspa_az —Samie Status
TRUE =—=Enable bRegulatorRealState
Zervo_ON [[EEEE—tRegulatorOn bDrivaStartBeslState
TRUE == bDriveStart Busy
Error
ErroriD
3 MC Fower 1
MC Power
Axis Status
I Enable bRegulatorRealState
Serve O [EXE—tbiegulatozln bDriveStartRealState
THUE === bDriveSTALT Busy
Error
ErrorID |-
11. Rightclick on “Step 1" to select “Write All Values of ‘Device.Application” and all the corresponding status will be
written in, which can also be performed by using the shortcut key Ctrl + F7.
I_;j Device | [ EtherCAT Master_SofiMation %) pou x -
Device Application.POU
Expression Type Value Prepared value Address Comment ~|E
# Stepl s00L ™
% Servo_ON BOCL 4
+ @ MC_Power 0 MC Power v |
- - - - - i W —d
il ~
Servo_ON
2 Er 0
er
|5M _Draivi ' . Status
Browse * pgulatorRealState
i NewBreakpoint.. Lv:SY.ntI:RealS;a‘ce
us!
Toggle Breakpaint Errui
Run to Cursor ErroriD
3 5 n = er 1
— Wiite All Values of 'Device Apphcation' -L_
"'_""Jl Force All Values of 'Device Application’
SM_Driv, Unforce All Values of 'Device Application’ Scatus
Display Mode bRequlatorRealicate
- riveStartRealState
TRUE ==bDriveStart Buzy
Error F ]
ErrorID - [SHCTNO ERR]
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12. After activating “Step 17, axis 1 and 2 are under Servo ON mode. (Same operation to execute on the following

programs.)
| 15 Device |[§ EtherCAT Master_SoftMotion #] Pou x -
Device Application.POU
Expression Type Value Prepared value Address Comment ~ |5
# Steol sooL =
% Servo_ON BOCL L
+ @ MC Power 0 MC_Power el
= - ]
1| "
Stepl Servo ON
2 MC_Power 0
MC_Power
|5M_Drive ETC Delvta_ASDA A2 Axis Status
Enable bRegulatorRealScace
Servo ON bRegulartorOn bDriveStartRealState
bOriveStart Busy
Error
ErrorID
3 MC_Fower_1
MC Power
SM Drive EIC Delta ASDA A2 1 Auis Status
TRUE ==iEnable bRegulatorRealState
Servo_ON [EEEEM—bi=gulatorOn  bDriveStarti=alState
TRUE ===ibDriveStarc Buay
Error
ErrorlD

13. Start homing for axis 1 and 2 by activating “Step 2".

i 7] Devie |Ei EUWT_Masw_snﬂmm ] pou x -
Device Application.POU
Expression Type Preparad value Addrese Comment .
# Stepl BOOL ID
# Servo ON BOOL
+ & MC_Power 0  MC_Power
* # MC_Power_l MC_Power
# Step? BOOL v
- — e . .|
4 A
MC_Fower_0,Status MC_Power_l.5tatus Homing ON
& MC_Home 0
TRUE MC_Home ]
SM Drive ETC Delta ASDA A2 —Saxis Done ~ HESEE
Homing_ON Busy = | FassE |
Commandiborted p= m
Error
Er:ﬂ:ﬂ.‘i- [EMC WO ENR|
&
TROE
|5M_Drive ETC Delta ASDA A2 1

Homing_ON

ErrorID|-
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14. After starting "Step 3", axes rotate in positive direction then reverse, axis by axis. In addition, the value of
Counter_1 will be increased by 1 for each time positive and negative rotary completed, until “Step 3" being turned
off.
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3.2.3.3 Monitor with Trace Tool

1. A Trace makes it possible to record the value history of variables on the PLC, just like a digital sampling
oscilloscope. To monitor the status of input/ output pins and axes with Trace function while executing the program,
navigate to “Application” > “Add Object” > “Trace”. Then you’ll open the “Add Trace” window.
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2. Insert the name of Trace then click “Add” on “Add Trace” window.

Add Trace

@ Atool to monitorvariables graphically,

Name of the Trace

= =

3. After the Trace is successfully added, it will be shown in the project tree on the left side of the screen. Then double
click on “Trace” to open the Trace page.
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4. Click on “Configuration” on the Trace page to open the Trace Configuration window.

&? Trace Xx
i | "Add Variable

10 |
PO OGS S COOL R S(OR) OO HIDRI LG JU: WA P s A, S50 B

| |

J |
10 o]

T T T T T T T T T T T T T T —»
4] 1s 2s I 4s 5s G5 s Bs 9s 10s

5. Select “EtherCAT_Task” from the drop-down list of Task on the Trace Configuration window.

« Trace Configuration x
— z ——— . Record Settings
Trace Record
- Enable Trigger O
Trigger variable > |
Trigger edge

Posttrigger (samples

Trigger Level

Task [\"
Presentation (diagrams) pEanl Gaciion Vi
)
Time axis Comment -
= Diagram 1
Y axis -
Shown variables Resolution o =4
Automatic restart [l
Advanced...
TR @ "
=g
T T 4 ¥ ¥ . : h ) : N
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6. After finishing configuration, click “Add Variable” on the Trace page to open the Trace Configuration window.

Configuration
!Addvarlagfg | @
|

‘ @ Trece X
f -
|
10
o - +
i i |
] | i |
| |
10— __,_ —— efenams
| | 1 1 | =i
T T T T T T T T T ; T T T T T T ="
o 1s 25 3s a5 Bs Es Ts Bs 8 10s

7. Click the button

-

on the Trace Configuration page to add the required trace variables or traceable parameters.

After the Input Assistant window is opened, expand POU on the tree and select “Step 1" then click on “OK".

W Tisce Configuation

Vanabee settirgs
Yarabie b |
Graph calor -
Line type o/ ime
P type ohaii
Stivate misimam g [
-
Activets mmarun wwring [
-

i
-

Ingut Agsistant

Text Semrch  Cetegories

Trace Variaties

Tracestie parameis

B Stuctured view

Docusentition

| step1: BoOL;
| (var)

® o OME_Home B0
* Hpming_OH
b 0 MoveSelate |

& & ML _Fower §

# out2
¥ Serve, Dl!
iy
# Stepd &
. ®TOND

Bl
]
5
Type Addren or ~
v
5
b s =
nl
|
v
|
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8.

Make sure the chosen variable is shown in the variable field of variable settings and then click “OK”.

« Trace Configuration

Trace Record
= Trace
== POU.Stepl

Presentation (diagrams)
Time axis
=- Diagram 1
Y axis
= Shown variables
mm POU.Stepl

Add Variabl
Delste Variable

Variable setings
Variable
Graph color
Line type
Point type

Activate minimum warning

Critical lower limit
Warning minimum color

Activate maximum waming

Critical upper limit

Warning maximum color

v| POU.Stepl i

T
| I Blue

[/ Line

[-Dot

O

0

Gk
O
0

ERed

Afterwards, the added variable will be shown on the right side of the Trace page.

@ Trace X

| Configuration

|_Add Variabl

== POU.Stepl |
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10. Right click on the Trace and select “Download Trace” to start monitoring.

!9 Trace X -
] | Configuration
| AgdVariable
[ eouser ¥

T . b L Mouse Zooming

Reset View

AutoFit

to single channe
Convert te multi channel
Online List ...

Upload Trace

1 | Configuration

Load Trace_.

Save Trace...

Expon symbalic trace config

Statistics

o 1s 2s 3z 45 Bs és Ts 8s Bs 10s

11. In case that there’re more than one variable or parameter need to be monitored, you can just right click on the scope
and select “Convert to multi channel”.

& Trace x =
(5_‘.. T T s T - = e iz o= = i. .- = . 1
E .
| | == FOLLStepl =
. - FOU.Step2

/| Addvarsble
= i |l Download Trace
b Start Trace
Bl Step Trace
| Reset trigger
Autozcroll

Cursor

[+]
Ly

1.0 + - Mouse Zooming pe
n
prd

i
Online List ..

Upload Trace
Configuration
Load Trace...
Save Trace..

Export symbolic trace config

Statistics

+1 T T
165 17
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12. After choosing “Convert to multi channel”, two data-recording oscilloscope will be displayed on the page for the two
chosen variables added on the right.

aj Trace x -
B e = T T S T
J i : Add Varighle
| | "= POU.Stepl -
- = POL.Step?
1.0

o

0s

0E

t . . : ; . : T
3m27s 3Im28s 3Im20s 3Im30s Im3is

13. Repeat the above steps to add more required trace variables and traceable parameters.

-

Configuration
Add Variable

mm POU.Stepl g
= POL.Step2

= POU.Step3

= SM_Drive_ETC_Delta_ASDA_A2.fSetPosition

= SM_Drive_ETC_Delta_ASDA_A2.fSetVelocity

= SM_Drive_ETC_Delta_ASDA_A2_1.fSetPosition
1 SM_Drive_ETC_Delta_ASDA_A2_1.fSetVelocity
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14. While a program is running, you can observe trigger events and the current position of axis as well as the velocity

via the data-recording oscilloscope.
| & Trace x| fH rou -
T ' LConfiguration
i Add Variable
| - POU Step1 =]
- FOU Step2 |
m= £0U.Step3 [
= SM_Drive_ETC_Delta_ASDA_AZ.fSstPosition
| == SM_Drive_ETC_Deita_ASDA_AZ.fletvelocty
mm SM_Drive_ETC_Dalta_ASDA_A2_LfSetPosition
| SM_Drive_ETC_Delta_ASDA_AZ_LFSetvelocity

T T T
30s m

Introduction of the process shown on the scope:

® Execute “Stepl” to activate the servo axes via EtherCAT.

@ Execute “Step2” to make axes perform homing.

3 Execute “Step3” to trigger “MC_MoveRelative” to activate the axis 1 & 2 for rotating in positive and negative directions.
@ Axis 1 starts moving in the positive direction.

® Axis 2 is activated for rotating in the positive direction right after axis 1 stopped.

® Axis 1 is activated for rotating in the negative direction right after axis 2 stopped.

@ Axis 2 is activated for rotating in the negative direction right after axis 1 stopped.
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3.3 Setup Projects with Pulse Output Features

The example here demonstrates using positioning function to abort the previous instruction with single-axis servo drive

after the servo motor finishes rotating at constant velocity.

3.3.1 System Hardware Configuration

The servo motor (ASDA-A2-M) is controlled with a servo drive in between the PLC and the motor with the emphasis on

the pulse train signals output from the PLC controller.

AS-PSO2A AX-308E ASDA-A2-M
] Eﬁ  Aaan -G
il = @ E'r
w**:::ﬂ-r. e E I \H(a,)j
_;.I,____ e LI—\J_‘ | =
Pulse Out
) Tools and materials
Numbering Item Model Number Q'ty

1 AS Series Power Module AS-PS02A 1
2 AX-3 Series CPU Module AX-308EAOMALT 1
3 Power supply DVP-PS02 1
4 Pulse output type Servo drive | ASDA-A2-0421-M 1
5 Servo motor ECMA-C10604ES 1
6 Servo power cable ASD-ABPWO0003 1
7 Servo encoder cable ASD-ABENO0003 1
8 CN1 Terminal board t ASD-BM-50A 1

° PLC Controller combining ASDA-A2-M hardware configuration

The wiring and hardware limit need to be configured on the controller so as to feature pulse outputs.

¥
[]

I

o |

=]

gt

—

(&

L

=]

5]

[_.

1)

@'

FIEIEEEEEEFEEF
BEIEIEEEIEEE EEEE]

6B EEE EE E E N E EE
EEEEREEEREEEE

,,,,,,

(1) CN1 pin connector ; (2) CN1 connector pin diagram.
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* Introduction to CN1 signals
Signals Pin No Features
PULSE 43 Position pulse can be sent by the open collector (single-phase max.
. /PULSE 41 frequency 200 kHz). Three command types, which are CW/CCW pulse,
Position S .
pulse SIGN 36 pulse and direction, and A/B pulse, can be selected with the parameter
(Input) ISIGN 37 P1-00.
P PULL HI_P 39 If open collector type is used when sending position pulses, CN1 should be
PULLHI_S 35 connected to an external power supply for pull high.
Position
pulse ocz 48 Encoder Z output (Open collector).
(Output)
VDD 17 VDD is the +24 V power provided by the drive and is for Digital Input (DI)

and Digital Output (DO) signal. The maximum current is 500 mA.

1 COM+ is the common input of Digital Input (DI) and Digital Output (DO)

COM+ 45 voltage. When using VDD, VDD should be connected to COM+. If not using,
COM- 47 it needs to apply the external power (+12 V ~ + 24 V). Its positive end should
Power 49 connect to COM+ and the negative end should connect to COM-.
VCC is the +12V power provided by the drive. It is used for providing the
VCC 20 simple analog command (speed or torque command). The maximum current
is 100 mA.
GND 12 '143;‘19 ' VCC voltage is based on GND.
DI1 SON 9 When the DI.SON is ON and the motor servo circuit can operate smoothly,
this DO is ON.
DVP-PS02
L«—yv L
He+——-y_ N
D
AX-308 22V
. oV
0 LSP —1
1 LSH |
2 | ASDA-AZ-M
3 Home Switch |
5/s0
&8 i
11
ouT 35
o £ 41
1 £ 3
3 SON I 45
co 13
g

*Note: Please find ASDA-A2 Series User Manual for more detailed information about the signal configuration of ASDA-
A2-M.
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3.3.2 Create New Projects and POUs

3.3.2.1 Create a New Project

1. First, open the programming software DIADesigner-AX.

o

The display of DIADesigner-AX is shown as below.
E DNAD AX

Flo- EdR Viaw Propit 'Bodd ' Onkse Debug ook Window  Help Y
g 7 i n X =
| Devices

- 2 ox
I+

] MewFroject.

GF Dpen Prefect.
@ open Project from PLE..

Recent projects

oA those page after project load

£ Show page on starmp

Lastbuid: @ 0 0 Pracompia F Preject usen [nobody)

@
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Click on “File”.

Proicet Buld Onfine Debwg Tols Window Help L4

RSam s » X "

Basic cperations

3 Mow Pacjiedt .-
@ Oper Froect...

il CpenProect (ram kL.

Recent grojiect

[l Cluacpous efier arizitiond

£ sunw page on stamup

(ERE TR DR Prejat e b (o) Q@

To create a new project, select "New Project" from the drop-down menu for DIADesigner-AX V1.0.0 or select
“Standard Project” from the drop-down menu for DIADesigner-AX V1.1.0 or later.
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5.

Select “Project AX-308EAOMALT” after entering New Project page. Name the project in the field of Name and
choose a path to the archive location, then click OK to move to the next page

1= New Project x
Categories Templates
{1 Libraries s
- Projects E@ % =
Project Project Standard
AX-30SEAD. i

@Em il

o

Kpmject containing one dew:e:or\e a_f.;kmbm, two empty implementations for PLC_PRG and MnlnT_F]

Name |Llnbﬁed1

|
Location |C:Users'ad-nh\£)oqmenrs v |

@é&m £

6.

After entering the project page, double click the target object in the project tree on the left side of the page to open
a certain program or configure settings of relating modules.

= ] Deveen por TARRARIT)
Sl Handvie Celigu aion
= A, Rieceork Cordgureton
FL

] Bbon P [FIGE)
] R R R
= (B Teek Corfiguratin
= i CthenCaT Task
] maton_pra
= gl Tk
4] ey
B Bl 00 fMultin_20%
8 vwite_LocaBin Mavier (Dafla LocBsn Mavier)

Tl FrascaT_paster_Softacion (203 Sees EtenCAT Master 5o
‘4 SalHcioon Gane Aoas Poal

»
|52 Corics || 'ﬁ i
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7. Double click on “Builtin_IO”" to enter the 1/O configuration page.

Fie Edt View Projert Bul  Online  Debug  Tecks  Window Heip T
W @ e o BB WM N TS e 8 appikation [Device PLCLogic] S8y g M T M2 E = (W

[Emnlgu = Tatsl T amars), 0 waming{s ) 3 m:ngdl.'i

Lctbuith DO B0 Precomle s G (nevedy) {1

8. Start configuring the 1/O devices settings in AX-308EAOMALT on the Builtin_IO page.
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o

3.3.2.2 Axis Parameter Settings

1. Select the checkbox of Pulse Output Axis 0 on the lower left side of the Configuration area. Then click “PoAxis
Configuration” tab on the left to enter the page.

4] Builtin_10

I Hardware 10 Canfiguratian e (e
Status
p-;x,,.;.:onr-g..u-.mn\ Colinter 551
1EC Objacrs ] Counter 0 | 551 Encnder
Z Phase use OC Captiire
Status mw N Cownter 1
Fo Avis OHO 5P Z Phase s OC [ Caphura 0
Tormation ] e } 5
Fo Auts CHO LSV i 5 | Counter 2 | Caplure 1
Podds oW T L] Countes 3 [ Capture 2
. - Counter 4 =
Po Avis CHIP Home Skrich = L[/ Capeice: 3
» . || counter 5 [} oaturea
= —la nlb— Counter & -
d an 5
NN [ A e Counter 7
s | Capture &
—_— | L S, —
L Timer 0 Capture 7
—t 7 . 3 R itk
| Tomes £
s/50 sf51
ouT ouT
Al
Ao dis (41 4
Bl o Ll
1 o dus CHO B
[ SE—
A2
B2 —_—]2 5 —
12 —_—3 [
o co
Encoder

2. Select the pulse output mode from the drop down list of “Mode” on PoAxis Configuration page.
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Projects

In this example, choose “Ball Screw” as the mechanism type.

[ Buitin_to x
Hardware 10 Configuration m 0 ]
3 ) Pulse Output Setting
Polads Configuration Mode Setting Axis Type and Limits
| Mode | A/B - [] Virtual mode
IEC Objects @) Linear Augs  Linear Axis Software Limits
Positive Command Negative Command | Rotary Axis [ | Activated
Statu: | T
2 Negative [u]: [0 %
Information Positive [ul: |1000 ]
®! Reverse OFF . Rotary fs Modulo Setting -
Modulo value [u]: 360 -l
oW ow
Motion Parameter
Error Reaction
_ 9 ] Qukk Stop  Deceleration [ufs?]: [1000 B
y g ! e B
Velocity Ramp Type
o Fn () Trapezod () Sin* () Quadrabc () Quadratic{smooth)
Transmission Mechanism
| Mechanism Type  Ball Screw "I Mechanism Setting =
“} (1) Command pulse per motor rotation: |1 _—E [ Pulse ]
@) P {4) Pitch: [1 18 oy
(1) I TA
Gear Box
60} (2] Gear ratio numerator 1 ;_%I
Gear Ratio = = -
(3) Gear ratio denominator 1 .;J

Continue with gear setting, set 2,500 for “Command pulse per motor rotation” (This parameter should be 10000,
which is four times the setting value 2500, as a result of the phase AB on the servo drive.) Set 10 for the screw pitch

(Gear ratio set on the servo motor with P1-44 = 128, P1-45 = 1) and the user unit in this example is “mm”.

. P
(Gear ratio

1-44 _ Motor Pulse per rotation

P1-45  Command Pulse per rotation)

(1] Builtin_10 x
Hardware [0 Configuration Pogs 0
FPulse Output Setting
Polxls Configuration Mode Setting Auxds Type and Limits
{ Mode | &/B - [] virtual mode
IEC Objects (@) Linear Axig  Linear Axis Software Limits
Posittve Command Negative Command ) Rotary fuis [] Activated
Seatus Negative [u]: [0 6}
Information Posstve [ul: 1000 o)
@ Reverse OFF - Rotary Awis Modulo Setting
Modubo vahue [u): !_E_t_t‘ Is
cow ow
Maotion Parameter
Error Reachion
[] Quitk Step  Deceleration [w/s2]: 1000 B
" Reverse On - : =
veloaty Ramp Type
oW o @) Trapezodd () Sind () Quadratic () Quadratic{smooth)
Transmission Mechanism
Mechanism Type | all Scraw  ~ Sty ety
] (1) Command pulse per motor rotation: 2500 14] [Puke]
(4) Pitch: |10 3 [unit]
(1)
Gear Bax
(2) Gear ratie numerator [1 L_Ei
Gear Ratio = =
(3) Gear ratio denominater |1 ;ﬂ
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5. Since the mechanism is not equipped with a gearbox, the gear ratio for gearbox would be 1:1.

[ Builtin_10 x|
Hardwrare 10 Configuration Aoz 0
: Pulse Output Sething
Podxis Configuration Mode Setting Axis Type and Limits
1 Mode A/B - [] virtual mode
IEC Objects (@) Uinear Avis  Linear Axis Software Limits
Positive Command Negative Command Rotary Axis |—| Activated
Satus Negatve [u): |0 Bl
Itormiation postvel: 1000 ]
® Reverse OFF i " Rotary Axis Modulo Setting
Module value [u]: 360
cow ow
Motion Parameter
Error Reaction
| [ Quick Stop  Deceleration [ufs2]: [1000
[} Reverse On 3 s
Velocity Ramp Type
3 ow cow @ Trapezoid () Sin* () Quadratic () Quadratic(smooth)
Transmission Mechanism
Mechanism Type | Ball Screw ¥ Seting
@ (1) Command pulse per motor rotation: | 2500 & [rulse]
@ — (3) Paech: [10 [ tune]
(1) 7 [
— Gear Box
@) (2) Gear ratic numerator 1
N —— | =
(3) Gear ratic denominator |1 joi

6. After finish configuring gear ratio parameters, set the homing mode in homing setting. The homing mode should
match the hardware configuration, which the descriptions of each mode in different cases are listed below.
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7. For homing speed, set 10 for the speed during search for switch and set the homing speed to 5 mm/s during search
for z phase pulse, then adjust the homing acceleration to 10 mm/s. (User unit: mm)

3.3.2.3 Configure Parameters for Servo Drive

There're two ways to set the servo parameters. First is via the control panel on the servo drive while the second is to use
the software called “ASDA_SOFT".

The display after activating the software ASDA_SOFT is shown as below.

[EGSL BAIO0S 5 001 @

VL Lot
Sl

Select Device : ASDA-AZ AZE

e Totect

[ Start Mo Detect ]
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1. After choosing the target COM port used to connect the servo drive under “On-Line” mode, click on “Start Auto

Detect”.

Select Device : ASDAAZ - A2
Auko Detert

TCOMIE] ¢ Port=0003,Hu_=0004 &
Sacon Labs ORI U556 & AT Bridioe (OONEE) @

| Start Auto Detect ]
&

[Cmtnus Sattrg

X Cancel @ e

2. A message window will pop up if the detection is successful.

COMPort  Language
® On-Line O Off-Line

Select Device : ASDA-A2 - A2 v
Auto Detect

[COM18] : Port_20003.Hub_=0004
ASDA-A2 Servo

Auto Detection Success!

X Cancel @ telo
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3. Click “OK” after confirming the communication is normal.

ft - Setting

COMPort L anguage

® On-Line C) Off-Line

Select Device : ASDA-A2 +~ A2 v
Auto Detect
[COom18] : Port_=0003.Hub_=0004 v
Silicon Labs CP210x USB to UART Bridge (COM18)

[ Start Auto Detect |

[Omanual setting

SE el o

4. The status is shown as = onwumE which means the PC is connecting to the servo drive’s com port.

:||P c.!l!l'] Tock -'nmmr Funcion Tuning Window __Heig
[ACFZN VNCLY X ACTY L CF 18 s IS —

ASDHA_Soft - Setting ASDA-A2 Senvo ASDA-AZ Servo
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5. Click @ in the tool bar to enter the servo parameter page.

6.
servo parameters in groups.

As shown in the following figure, the field being circled by the red box on the upper part of the page displays all the

ImBam

- Pacameter for three s

@) Fle GSetting Tools ParameterFunction Tuning Window Help
LGSA EA ORP LI OG0 Sonw
f4 B%EH 48 B8
Pi-%  P2-XC  P3-XX  PA-XX  P5-m pe-xy P7-xx ]

Cada Vs = it || | | st Desorphion

POEFS) |OnQ0000000 0x00000000  OoFFFFFFFF  Qu0DODI000  PATH. Defnition
PDATS) i -2147483698 (2147483647 0 PATH=SD Data
FDEFS1  Dn00000000 UNOODDD0OD  |OxFFFFFFF  OODDDO000  PATHES1 Definiton
FOATSL | -LI47HE0648  2IATAEEST 0 PATH 241 Dats
PDEFS1 00000000 OwO0DDDDOD  |DeFFFPFFFF  OWODDDO0O0  PATHESZ Defnition
PDATS2 | DI4TABIGAE 2147483647 O PATHES2 Dats
POEFSI (000000000 0MO00ODIOD | OoFEFRFRRF  OR0DODOO00  PATME=S3 Definition
PDATE3 i -2147483648 2147483847 0 PATHE5S Dats
PDEFS4 122000000 UOO0DDDOD  (eFFFFFFFF  (wQ0DBOO00 (PATHES4 Defraben
FOATSS [0 ZI4TABIEAE 2147483647 0 PATH T4 Data
PDEFSS 00000000 OW00DODDOD | OSFFFFFFFF  OwOODD0000 | PATHESS Definition
PDATSS il LIATHNGN | 2147483647 0 PATH=35 Data
FDEFSE  [x00000000 URODODDOOD | OnFEFFFFFE QuODODOOD0  PATH=38 Definiton
POATS: | 2147983648 2147483647 0 PATHESE Datz
RDEFST D0000a000 Ox000DO0DD  oFFFFFFFF  0w00ODOO00  PATHSSZ Defniton
POATST D ATRWAE 2147483847 0 PATHEST Dets
PDEFSE 00000000 OWDDODOIOD  |EFFFFFFF  OWDO000000 | PATHESE Definiton
PDATSS o <214T4836045 2147403847 0 PATHZ58 Dats
PDEF 59 {a0000a300 Ow0000DI00  |ONFFFAFFFF  Ow0000D000  PATHSSD Definition
FOATSE P -FI4T9R3648 2147433647 0 PATHEST Dara
POE=E0 00003300 0x000DDD00  OuFTRRTTRFE Ow0DODDOOD0  PATHEZS0 Definiton
PDATED [ 2147983698 |2197483647 0 PATHEED Data
POEFE] 000000000 0¥00000D00  OTFFFFFF  0w00D00000  PATH#SY Definition
POATEL P H4TAEAT 2147433847 0 PATHEE1 Data
PDEFE2  DHOO00000 ON000DDD00  |MFFFFFFE  (WODDIO000  PATHES2 Definiton
POATGZ P -2I87580698 214743697 0 PATH =62 Dats
PDEFE  [Dw00000000 Ox0000D000  |DaFFFFFFFF  0w0DDDOO00  PATHEZE3 Definition
FOATSS P 249BWB (2197983657 0 PATHEST DAt

F Read Oy M Bet Wien Serv OFF @ vadafizr Repoweron [ Viclatie Parameter
ETHET - 10326 Note: Double-click the Valua can be call out the Pasamater Satring Helpar
Parameber Editor [Paralis]ParaThread Suspended! From 0

ASDA-AZ Seivo
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7. Click to upload all the servo drive’s parameters.

8. Click “P2-XX" after the upload is completed, then click on the value of P2-XX parameter.

Parameter Editor! : [A
@) File Setting Toocls ParameterFunction Tuning Window Help -
BROSASAQEPLI QQ ¥ 1 ovu | il =1
s 449 G%SEH 884 G20
PO-XX P1-)X X P P5-XX PE-XX P7-Xx
v 1038 Code ), * |unit | 2 [max |pefaut |pescription | »
P2-00 KPP 35 radfs ] 2047 35 Position Loop Gan
P2-01 PPR 100 % 10 500 100 Switching Rate of Pasition Loop Gain
P2-02 PFG 50 Y ] 100 50 Position Feed Forward Gain
P2-03 PFF 5 ms 2 100 5 Smaoth Constant of Position Feed Forward Gain
P2-04 K 500 radfs ] 8191 500 Speed Loop Gain
P2-05 SPR 100 % 10 500 100 Switching Rate of Speed Loop Gain
P2-05 KVI 100 radfs ] 1023 100 Speed Integral Compensation
P2-07 KVF 0 e a 100 o Speed Feed Forward Gain
P2-08 B rcn % 0 501 0 Special Parameter Write4n
PZ-08 ORT 2 2ms L] 20 2 D1 Deboundng Time
PZ2-10 DIl 0101 \ Ox0000 Ox015F G101 D11 Functonal Planning
P2-11 D2 00 104 0x0000 Ox015F Ox0104 DI2 Functional Planning
P2-12 k] nen 116 0x000 Dx15F 0116 DI Functional Plannna
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9. The setting value here can be modified by inputting the value directly or double-clicking on it to open the
“Parameter Setting Helper” window.

@ File Setting Tools Parameter Function Tuming Window Help - 8%
BEsA DA QWP LI @@ F ) ovunE | s Em
=E 94 TSE 886 G0
PO-XX PI1-Xx P2-XX  p3-Mx  P4-XX P5S-XX PE-XX  P7-MX
v 1038 Di|A@Il>(code  [vabe “lont___[Jme [ Ioefadt |peserption | -
P2-00 KPP 35 rad/s [ 2047 35 Position Loap Gain
P2-01 FPR. 100 e 10 500 100 Switching Rate of Pasition Loop Gain
P2-02 PFG 50 % 0 100 50 Pasition Feed Forward Gain
P2-03 PFF 5 ms 2 100 5 Smooth Constant of Position Feed Forward Gain
P2-04 L 500 radfs 0 8191 500 Speed Loop Gain
P2-05 PR 100 % 10 500 100 Switching Rate of Speed Loop Gain
P2-05 KVi 100 radfs 0 1023 100 Speed Integral Compensation
P2-07 KVF I % ] 100 0 Speed Feed Forward Gain
P2-08 W s 3% ] 501 0 Specal Farameter Write4n
P2-09 DRT = 3 0 2 2 Di Debounding Time
$2-10 Dit x40 '_]4--0;:0000 Ox015F 0101 D1 Functional Planning
P2-11 D12 w0104 00000 v 15F 0x0104 D12 Functonal Planning
F2-12 o3 0116 00000 015 Ox0116 D13 Functional Planning
P2-13 Di4 il 117 0x0000 w0157 0x0117 D4 Functional Planning

10. Choose the mode for “Functional Setting” and select for the “Input Contact” on the Parameter Setting Helper
window, then click “OK” to finish.

" Parameter Setting Helper

Parameter Name | Unit Minimum ~ Maximum Default 16/32 bit
P2-10 00000 ~ Ox015F 0x0101 16bit

DI1 Functional Planning
Value

X : Functional Setting | [0xD1]Servo On .\6
o

2 : Input Contact
() [0] : Normally dosed (contact b)

©‘[{1 Iv opened (contact a)
\&/
Cancel OK “# write to Servo
\&/
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11. A mark of * would appear next to the setting value when the value is changed. To import the changed value to the
servo drive, click on it and press Enter key.

Q File Setting Tools Parameter Function Tuning Window Help
BEsASAQEP LI QO ¥ 1 ovwne | i =i}
@l 4949 S%@ 8866 QL0
PO-XX P1-XX P2-XX P3-XX P4-XX P5-XX P6-XX P7-XX
v 1.038 || A @[l =|cod= Value * |unit | [ [Max |pefaut |pescription
P2-00 KPP 35 rad/s 0 2047 35 Position Loop Gain
P2-01 PPR 100 % U 500 100 Switching Rate of Position Loop Gain
P2-02 PFG 50 % 0 100 50 Position Feed Forward Gain
P2-03 PFF 5 ms 2 100 5 Smooth Constant of Position Feed Forward Gain
P2-04 KvP 500 radfs 0 8191 500 Speed Loop Gan
P2-05 SPR 100 % 10 500 100 Switching Rate of Speed Loop Gan
P2-06 KVI 100 radfs 0 1023 100 Speed Integral Compensation
P2-07 KVF 0 % 0 100 ] Speed Feed Forward Gain
P2-08 W o 36 0 501 0 Spedial Parameter Write-in
P2-09 DRT 2 L 2ms 0 20 2 DI Debouncing Time
P2-10 DIl [0101] :I 0x0000 Ox015F 0x0101 DI1 Functional Planning
P2-11 D12 Ox0 104 0x0000 Ox015F 0x0104 DI2 Functional Planning
P2-12 DI3 0x0116 0x0000 Ox015F 0x0116 DI3 Functional Planning
P2-13 DI4 0x0117 00000 0x015F o117 DI4 Functional Pianning
P7.14 nis nwri1n? einnn D 15F D107 DTS Funrtinnal Planninn

12. After the value being imported, the mark * would disappear. In case that a large number of parameter values have
been modified, you are allowed to download all the changed parameters to the servo drive in one time by clicking on

A2 Servo - [Parameter Editor : A-A2 S y] From Drive]

(& File Setting Tools ParameterFunction Tuning Window Help
B ESsABAQEP LI Q@ ¥ 1 ovun |
=3 4 TEH &8¢ B0l
PO-XX P1-XX P3-XX P4-XX PS5-XX P6-XX P7-XX

v 1.033 || A @/ =|code Value = |unit [[Min [Max [Defoult | Descriptic

P2-00 KPP 35 rradfs 0 2047 35 Position L

P2-01 PPR 100 % 10 500 100 Switching

P2-02 PFG 50 % 0 100 50 Position F

P2-03 PFF 5 ms 2 100 5 Smooth C

P2 -04 KyvP 500 rad/s 0 8191 500 Speed Lo

P2-05 sPR 100 % 10 500 100 Switching

P2-06 KVI 100 rad/s 0 1023 100 Speed Ini

P2-07 KVF o % 0 100 0 Speed Fe

P2-08 | B rcn 36 0 501 0 Spedial P

P2-09 DRT 2 2ms 0 2 2 DI Debou

P2-10 DIl 0x0101 0x0000 0x015F Ox0101 DI1Funcl

P2-11 D12 0x0104 0x0000 001F 0x0104 DI2 Func!

[ ] Introduction of servo parameters
Parameter Function Setting value

P1-00 External pulse train input type 0x0000
P1-44 Gear Ratio (Numerator) 128
P1-45 Gear Ratio (Denominator) 1
P2-10 DI1 Functional Planning 0x0101
P2-15 D16 Functional Planning 0x0100
P2-16 DI7 Functional Planning 0x0100
P2-17 DI8 Functional Planning 0x0100

*Note: Please find ASDA-A2 Series User Manual for more detailed information about the parameters.
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3.3.2.4 Programming for New Project
[ Operating process in the example
[ | “MC_Power” will be triggered and enable the servo axis (Servo ON) after executing “Step 1”.
[ ] “MC_Home” will be triggered after executing “Step 2” to command the axis back to the home position 0.

[ ] Execute “Step 3" to trigger “MC_MoveVelocity”. Then “MC_MoveAbsolute” will be triggered once the position
of 300 is reached. At the same time, the axis is commanded to move back to position 0. The cycle will be
repeatly executed until “Step 3" being turned off.

[ ] The value of Counter_1 will be increased by 1 for each time the cycle is completed.
) Programming with newly-created POUs

1. Change the name of Motion_PRG. Choose “Motion_PRG"” and then "Refactoring”, to change the name of
Motion_PRG to POU, then click on “OK”". Meanwhile, a confirmation window will pop up to confirm if you want to
automaticallly adapt all references within the project. Click on “Yes” to complete.

Devices - %
= (1) Lingtieds =]
= (@ tevics (ar-3aca0eA T
W Hardware Configur ation
= A, Network Configuration
A, EthercaT Fltar

= 1] FLc Loge
Lirary Manager
Maton_PAG (PRG]- e =
‘ pC PRGPRG) | db Gt Current name | Mobion_PRG
@ - ;Wawih Copy Newnime  [PoU  g— I
= EtherCAT Tag Paste
B Moben Pf 2 palare
= 5% MarTask
&) ac R Brovwrse *
Froperties... @ i
Add Object »
Add Folder. .

(] Edit Object
Edit Object with...

Refactoring

Rename 'Motion_PRG' to "POU".

ArchiveOhjac 1| [eoGRa v
= @ peviee A e
:{, Hardware Configuration "
+ @ network Configurion
= _Tﬂ PLC Logic
= 'a Application
m Library Manager
# pou
] PLC_PRG
= _ﬂ Task Configuration
& EtherCAT Task 100 % | @

@ MainTask " | |

* [ suiltin_10
[ Delts_LocalBus_Master
ﬂ EtherCAT_Master_SoftMobon
& softMotion General Axis Fool
B‘ Project Settings

[ 00w &R
>
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2. Double click on “POU” after name changed.

Devices
= 5 tntitled:
= [ Device (AX-308EADMA1T)
8 Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= B PLC Logis
= ) Application
m Library Manager
] PLC_PRG (PRG)

. ] PLC_PRG @
+ i Buttin_10 (Buitin_10)
({) Deita_Localus_Master (Delta LocalBus Master)

| EtharCAT Master_SoftMotion (AX-3 Series EtherCAT Master Soff
% SoftMotion General Axis Pool

‘
-
=

<
'x Devices |:| POLs

With Ladder Diagram programming, add new commands by using the red-circled field marked with 0 , while field
@ is for adding required Function or Function Block.

File Edt WView Progect FBOVLD/IL Build Online Debugy Tools Windew Help Y
S T T o A O R - . - :

= (7 |4 Application [Device: PLC Logic] = ©F r 0 X . >

X ] POU X% - | TooSos -3 K
- i|  PeosAM Fo0 ] - General
= [ Devies (ax-308EAMATT) o s é [ Network
& Herdmare Configuraton B0 AR £ Bax
= A Meteork Confiuration TF Bowwath ER/END
A, Exhercat Fiser s Apsigrment
= B Acioge e
= ) apphcation - fetum
B Loy anager Y wout
PLC_PRG (PR ; ch
E POy ) J 1w : :::m
— If o — e
= 3 Task Configuraton l + Doolean Operators
= g EtherCAT Task + Math Operators
&) pou + Other Operators
= @ ManTas * Function Blecks
&) mc_pre + Ladder Flements
+ 5 suttin 10 pusitin 1o} J i
1 Dette tocains Master (Delts L ocalius Master]

5 Ethercar paster_Softaton (AX-3 Seres EtherCAT Master Sof
Saftionon Gareral Aos Pool

I CUEEY Y
»

Lestindd: @ 0 0 Precomge o L

Projea wies [noDoady] ]

3-65



AX-3 Series Quick Start

4. Click on the desired place to add new commands on POU page, then select IE

File Edit  Wiew Promct FEDYIDAL Buld Onfne Debug Tooh Window Help L 4
S - ) By MRS AT 6T e rou X L]
= .(,., e e
)| = roux ~ | TooHex -9 %
2| PROGRAN | g __tj -
2 | e = fi= Nebwbrk
s Bm R o s
i £F Bonveth ENJEND
e Aagignment
+ Jump
qut Rt
44 mout
T Branch
100 [ W Peote
—_ - + Boslean Operators
i ‘I | + Math Operators
= \ + Other Operators
O, + Fusction Blocks
+ Ladder Bements
+ POUs
k4l [mow B
< 2| €
Lastbuld: © 1 0 Precompie o L} Froject eser: [nobady) Q@

5. After the selected command being shown in the POU, click “???” to enter the name of instruction variable then press
ENTER key to continue with the “Auto Declare” page. Click “OK” after checking whether “Type” is correct.

1

Svepif.,. 1—
= =

WPEME AP STEPOMS
2P SMC_PR_STEROMS
&P SMC_VP_STEPOMS

atepd
1 —
Auto Declare s
secpe T
VAR |sooL
Objed Addren
LE_PRC Aekeaten] | [
s canmest
[ covesTaar.
CIaemam
] PRSESTENT
| 8 ehercar Tas: ] FOU x <]
| FROGRAM BOTI A =]
| E
| VAR
| Stepl: BOOL; E
4 =D VER
| 100% [ v

3-66



Chapter 3 Create Motion Control Projects

Then add the ouput instruction by clicking on the desired place and choosing El

6.
M Bt Vew Propo BOHAOM  bid  Owbes Dwbog  Took Wedow nele A 4
S I A o e R R R - i ] -
- gy
7. Click “???” to enter the name of instruction variable then press ENTER key to continue with the “Auto Declare”
page. Click “OK" after checking whether “Type” is correct.
- .
Stepl bk
i ?\
| Stepl Bervo ON | oa—
dwiter Declare *
Scope Narme Type
VAR w | [servaon | !555[ . | -
Dbfect Initialization Address
20U [Appicatior] o el | |
Flags Comment
[ClconsTanT
CrETAN
CIPeRsISTENT
8. The instruction names you have added previously will be displayed as well as the instruction types, where the
name and type of the instruction can also be added directly. (Same operation for the examples in later discussion.)
It ety
IHQ.IJ.II HE -\.E
a -
Lk 58
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9.  To add new function blocks, click and hold “Box With EN / ENO” then drag to *!:9

& Ethe CAT Tk ) orou x
(| e E
\ER
Trepl: BOOL:

.:i' = Geperal
[ Hetwark

o A
J Igum“_:- L W Savwith BUENGD |
D AR - T
- p— L i
E _-_—-—- + g

Srepl -___-_——-
—

Sases “on an Fetam
4 Inpat

e

1 Srawch
H et

* Baolean Operators
+ Hath Operators
+ Other Operators
+ Funetion Blecks

4 Ladder Elements
+ POUs

10. Click “???” and insert the name of function block then press ENTER to display the function block. Insert the name
and press ENTER key again, then “Auto Declare” window will pop up. Click “OK” after confirming the “Type” of

function block is correct.

é!um:.\rndc ] POU %
i PROGRAM FOU
(=] H VAR

Seepl: HODL;
Servo OH: BOOL:

FAherCAT Task W POU %
FROGREM FOT
VAR
Stepl: BOOL:
Servo_ON: BOOL;
END VAR
— —
Stepl
ir
223 i 4
——1 [—— Auto Declare ®
Srape Neme Trpe
AR w | IMC_Power 0 | JMC_Power wis
Object Inttinlization Address
PO e bord % J
Flags Comment
[JconstanT
[Clreram
[lrersteTenT

1 FROGRAM PCT
AR
Srepl: BOOL
Jervo ON: BOOL
END VAR

@ EtherCaT Task [#] Pou x
L FROGRAM ECU
=] VAR
Stepl: BOOL:
Jetyo OF: BOOL:
BD_VAR
Srepl
— I
ME_Pones 0 Fi
azz | WC_Power
— ——=
Hhris Status |- 377
—jhl.ble bRegulatoriealStace —
—bRegulacoron bOriveStartisalStace —
—bDriveitast Busy—
| Erzor—
ErroriD @
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12.

Insert the name of pulse train to the Axis input pin of the function block.

VAR !_:I
Seepl: BOOL:
4 Servo_ON: BOOL;
MC_Power_0: MC_Power: — 1
PHTL MR = |10t R
Stepl Serve_ON
[ §]
(s 1
ML Fowex. 0
222 - MC_Powsr
— 5L ewo
@ s Status— 777
mable bRegulatorfealState -
—|bRegulacorOn  bDriveStartRealStace |~
—bDriveScare Busy -
Error~
ErrorID[~
& EfeCAT Task 1] POU X =
i PROGRAM FOU NG
A
Stepl: BOOL: a
Servo OR: BODL:
MC_Fower 0: HC_ Fower; |
T AAR B 100% B v
Stapl Serve 0N
11 it
I ih
i Bowng.l
AUE NC_Power
_| i ERD|
SAxia Statua- 777
={Enable bRegulatorfealState
-{bReguistoron bDriveStarcisalStace -
arT Busy
Error -
Errorio—
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13. Navigate to: “Builtin_IO" > “IEC Objects” > “Variable”, then enter “Pulse_Output_Axis_0" as the name of pulse output
type axis. In addition, all the newly-added axes will be displayed on this page.

Fle Edit View Project Build Onfine Debug Tooks  Window  Help Ll
OE R 8 . L RO R I = T B | applcation [Device PLC Logic] - OF P > || w |
TR % samo x « | Tockn -3 x
Lininiet -
= 3 Dewee {ax-30sEABMAIT) | Herdhware 10 Configuration Vanable Type Configuration Function
o vanduars Configuraition Pubse_Outout_kus 0 PULSE_AXIS REF Pubse Cuiond s §
%k bk cried Podkied Cnfiguratian '\ .
A, BfecaT it S @

Ratus

| infarmatise

= Bl acleoe o
. Q&W"“ | Buiktn_io L':-:‘
)

o

ey ]
&4 Y |
X thes CAT Master Saff

1
E
4

o

o) [~

=

Lastbold: @ 0% 0 Precomple of ] Froject usari [rchody)

14. Insert the name of servo axis to the Axis input pin of the function block and delete “???” of other pins, since the
mark “???” does not represent any variables and errors may occur while parsing.
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15. Set the status output of the function block to be Out2. (Later, Out2 would need to be configured to connect with a
certain position of the external hardware.)

16. Double click on “DIO” in the project tree.
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17. Since the contact pins of external hardware are normally-closed, the polarity of INO, IN1 and IN3 need to be

changed to Eﬁ'f on the DIO page.

4 oo x

DI 10 Magping
Status

infarmatian

18. Click on “DIO | / O Mapping” tab after the polarity setting is completed.

D10 Configuration

w
1 Lfl__Lﬂl
w T
3 qu_l_ﬂ
mET u“LLﬂJ
ows [FIH
Cline l_f':‘[_ﬁ
[mRLT l—_t:_LM
Cling l_fﬂ_,ﬁ_
e glﬂ
NRUE!S l_fﬂ_l_fu
ows  [FTEEN
awe  [FTEEY
s Lfn___w
coe [ST0E
s Lf__q_lﬁ_
] Enesder 23 l__f__lﬂ

|_]Emd-zz BT[@

e
i
Mz
N3
N4
NS
s
7
g
NY
™
mn
N2
N3
N 15
mis

Eoler st |
Encoder 81 la0
Encoder 21 !
feoderdz 300
Encoder 82 =

Encoder 22 |

S5 DATA

Fiier [2.01us} Pelarity

r
1
.é

¢¢$$¢$gﬁmx$$$$xmmwﬂﬁ§ =

o x|

D0 Configuration
| bx a Magping
| sate

l Informatign

Canfiquration
mo l_f‘ﬂwﬂ
wo [FRIR
we  [FRER
3 UTI—LU—#

ow  FRA
[Cms TS
e [_f'[“;_[ﬂ_
. Oz Lf"[_}“m
owe  [FTUEE
o ERE
Do l_f__l—.l.l_!l
O l__fﬂ._[ﬁh
I L_fﬂ_l[l_
ows
ows  [FUR
|ows (TR
Clemoterzs [F[L Y

| oo IR
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19. Double click on the variable field of OUT2 then click IZI on DIO | / O Mapping page.

4 b0 x -
D10 Canfiguration Find Filter Show all ~ &k Add FB for IO Channel... E
DI 10 Mapping Variable Mapping Channel Address Type  Unit Description
- = S e ] N:0-7 %%IB0 BYTE 8-CH Open Colector Input
Status + D815 %IBL BYTE §-CH Open Collector Input

L ] Encoder  %ulB2 BYTE 2-CH of Inaremental Encoder Input
Information =Ty OUT:0-7  %QB0 BYTE 8-CH Open Collector Output
" ouTo 2%QN0.0 BOCL ouTo
" ouT1 %QX0. 1 BOCL ouT1
" Ij\ . ouT2 %OND.2 BOCL ouT2
" \@ ouT3 HQXD.3 BOCL ouT 3
b ouT4 %WQNO.4  BOOL ouT 4
» ouTs %QKD.5 B00L ouTs
» ouTE WOK0.6 BOOL ouT6
» ouT? %QX0.7 BOOL ouT?

20. Meanwhile, the output pin Out2 of POU needs to be mapped into a physical port (hardware) by expanding POU on
the tree and selecting “Out2” then click “OK".

Input Assistant X
] Text Search  Categories Ik
Variabies ~ Name Address Crigir
| = 1 application
HF
Y
| # Servo_ON
# Stepl
| + ()} 8PLag Sraskpoint Log
+ i@ IoConfig_Giohals
| + {} loDrvEthercatiib
| + [} 1ostandand
| + [} sM3_Basic
+ {} smM3_Math
¥ [} TRaro
< >
W S S e = ==
FAstuctured view Filter | Mone ~
Insest with arguments Insert with namespace prefi
Documentation
Out2: BOOL; ~
(VAR)
W
T T > T \-@/
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21. After the configuration is completed, the words “Application.POU.Out2” will be shown in the variable field. Out2 will
connect to the contactor OUT2 of the external hardware if there’s an output of POU. (The settings of hardware
signals need to be configured here, if required.)

i b0 x -
DIC Canfiguration Find Filter Show all v ol Add FB for IO Channel a
I l DIO 1O Mapping Variable Mapping Channel  Address Type Unit  Description
+ 4 N:0-7 HIE0 BYTE 8-CH Open Collector Input
Status - % N:8-15 %181 BYTE 8-CH Open Colector Input
| S ] Encoder *%lB2 BYTE 2CH of Incremental Encoder Input
Information =" OUT:0-7  %QE0 BYTE 8-CH Open Collector Qutput
" outo %QX0.0 BOCL ouTo
" ouT1 %GO, 1 BOCL ouT 1
v om e wa o
ouT3 2%QX0.3 BOOL ouT 3
" ouT4 QK04 BOCL ouT 4
» ouTs QK. 5 BO0L ouTs
9 ouTs %0OK0.6 s00L ouTE
L ouT? %QX0.7 BOCL ouT7

22. Create the function block “DMC_Home_P”, mainly used for axes executing homing, with operations according to
previous steps.

@ Buitin_to 1 Pou x -
1|  PROGRAM POU ~
=] 2 VAR
3 Stepl: BOOL; EI
4 Servo_ON: BOOL; 100 % & w
-
4 ~
Step2 MC_Power_0.5tatus Homing_ON
— {1 {1
5| DMC_Home_P_0
TRUE DMC_Home P
{1 EN - ENO——
Pulse_Output_Axis_0 —|Axis bDone —
Homing_ON —|bExecute bBusy [~
0 —{1lrPosiotion bCommandAborted —
bError —
ErrorID
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23. Create the function blocks “MC_MoveVelocity” and “MC_MoveAbsolute” according to previous steps and set one
second delay time for activation.

[5 oe x
| 1 HC_Maveielasity 0 ME_Maveakeaiute 9
| THUE MC_MyweValocity B MoveAbeolute
Fulss Cutput Axia & —Haxis IaVeloeley [~ Fules_Ouspus A 0 —Saxis Lens -
o (a— oy —Exrousn Puny -
Ly —"elacizy Coomanakbartes - ¥ —{ramticn wEEmanEiharied -
I3 =——jRooeletatian ExTor = 100 =—={VEloal 5y Ertor =
15 == Deoelerazion Errorin|- 158 =={fiog=leratian Errpritf
~|Terk 100 —|BegelsTazian
1 =—{MirecTion = Park
~Dirensioe
Heapd Augs
s {
Mt 1C_MoveRbealuze_0.Done Delay
=1l i1 i
.
o T
| ——zu N
Deluy — I Mo MeveVeloelty 0. Exscuce
Inis —IT ET
m
— I B s BN
Fulse Dutput fuis 0, FActPenit I.:n.:l - HE Mevelbaulute 0. Execute
ne—
|

24.  When “Auto” is executed, the value of “ Counter_1" will be cleared and then increased by 1 for each trigger event
to MC_MoveRelative.

@ muitmIo VAR Pou x| -
1|  PROGRAM EOT a
8 2 VAR EI
3| Stepl: BOOL;
4 Servo_ON: BOOL: 100 %o I@ w
— p— =
Autag MIVE
Nell
=] EN  END|
o — — Counter_ 1
1z
MC_MowveVelocity_0.Execute ADD
ol BN
{=f SRS ENO
Counzer_1— — Counter_1
71—
13
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3.3.3 Program Monitoring

When running a program, the current control status of system can be monitored and part of the device values are allowed
to be modified for system testing as well.

3.3.3.1 Setup Connection between Devices

1. Double click on “Device”. (The default IP address for AX-308E is 192.168.1.5)

2. Choose “Scan Network” on the Device page.
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Projects

3.

After the “Select Device” window pops up, select the “AX-308E” device and click on “OK”".

Select Device

S!_!ett the network path to the controlier:
= Gatew

ﬂ' !AK-SUHEN]M‘U [0003.,A00E.A005] |
.\

-1{scanning...

Device Name: ~
AX-30BEADMA LT

Sean Network
Wink

Device Address:

0003.AD0E.AQ0S

Block driver:
uDP

Number of channels:
4

Serial number:
IRTS-c7a8ccc 74852337

Target ID:
16F70313

When the device is connected with your PC, information of the device will be displayed as shown in the following

figure marked by the red box.

|7 pewice x

Sca‘lmm..i Gateway = Device =

Communication Settings

Applications E— =
[i | - Bl = B
Backup and Restore | | :
| | -
L — - - - -
Files SR— - ™ 3 °
Gataway
Leg
e v
et IP-Address: Device Name;
localhest AX-308EAOMALT
PLC Shell
= Port Device Address:
1217 D003.ADDE.ADGS
Users and Groups
Target ID:
Access Rights 16F7 0313
Targat Typa:
Symbol Rights 4102

Runtime Clock Cenfiguration
Syctem Parameters

Task Deployment

Status

Infarmation

TargetVendor:
Deltalecronics

TargetVersion:
3.5.15.11
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3.3.3.2 Process Monitoring and Control

1. Click on the Compile button to verify the correctness of program.

[ Untitled?.project* - T
File Edit View Project Build Online Debug Tools Window Help
BalBI& oo BB X A ALINSTN (B &0 |Jx ication [De:

= jl Lintitied =
= (] Davice {AX-308EA0MALT)
o8 Hardware Configuration
= A, Network Configuration
A, EtherCAT Filter

o
i
s

= $ MainTack
PLC_PRG
# (@ uitin_1O (Buitin_JO)
(1] Delta_LocalBus_Master (Delta LocalBus Master)
[ﬂ EtherCAT_Master_SoftMotion (AX-3 Seres EtherCAT Master Sof|
A SoftMation General Axis Pool

2. Upon completion of compiling, a report message of programming errors and warnings is displayed.

3. And then click on q to perform online monitoring
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4.

The program needs to be downloaded after monitoring action is performed. When the download is completed, the

status of PLC shows STOP until you click on 4 and the status would shift to RUN.

Fe bk Ve Pemier MIGADAL  Beid Onbes  Uwbug  Took  Weadew  Heip -r
D & daEy ASAL YRR G gl - L a L
i :Jluuw-umw B : -
T — e a= ke
A et g aane # Bl [ (ml
e oo - = .
&l e | [
T A g | 7 = =
] r\.::n: rag !"'1'=' f’_rﬁ'T
o v -
= 8 TssCemtmraren - e kgwar =
= O el Tam . l
o S [P o —
IEI:“.: 'l'-ll-r:_h-.p-c-._:\x:.r_ii:-_._. E, 3 o E =
8 i 3 e i PR - St eal® s e RN
5 e L v e | i | oy, ={y 3 - =
4 3 et s a3 e e - o
W N Bl i Pl | TRETETIEY]
b s 3. seatan =
fat H L= I BT R LIt TE U
e <
1N st B8
| i oubpul_tmis_t —d”- f JI--m.«-- EE mwla
i Ty = - —t
Tovo Lw, b CIT T TETECC— Y | FapmsEd Pug siuems Proomt inmr Erofizewl ]
When the PLC is in the RUN mode, the status would be displayed as Lo at the bottom of the page
and the program is ready to be executed.
File  Edit View Project FED/DM  Buld  Online Debug  Teeh  Window  Help v
e & -~ ihEX AGRES IT99 Q (g & 3" - (.
i T RN AT, @ ¢ = e | m N R R
“p Rl =) POl x bl

= O Ut -

= 7 ] Devies fornected) (AX-M0SEAGMATT) & s o &
. M et npression yoe Value
5 A ook Caouratin * 2ept soaL
A, EtercaT R # Sevo_ON oL v
= [ ACloge < = »
= O Applcation [rum] f = .
g Uy Mansger Stept Secve o8
ARG PRG) e i
=) rou RS} L'
= @8 Tas confguraton NC_Fower_0
g ehercaT Task o —
& reu - .i'——
= G g M Pulse_Cutput_hxiz_0 —tRais Starus - SN
& n.ma [ ]
* ) 3] sultsn_10 fBultn 10} Toron S e |
[T et Locatius Master (Deta Locsts Mastr) \F. =——bpriTaSTart susy -
&4 [ EthorCAT_Master_Saftiaton (A1-3 Savies ErerCaTM) | Treer - EEEE
B Sahtobon Garer Axs Posl | Errorin)  [EECETERN]
BC_Power O.Status Cur2
i a1
P i
stepd MC_Power_D.Statis Epming X
M it .
—Ck 1Lk
DHC_Home P 0
-‘ri': THC Home ]
Pulse_Cutpur_fuis 0 —fhuis blose = hHA [ms R
< IR >
=T
Dayice wser] Anuny Mo inthdl @0 &0 Freomie 0 G[TWOND ] Erogram lnaded Frogram unchanged Project usert {naboty) <
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o

7.

Double click on “Step 1” and the icon will be shown.
| pou x -
Expression Type Value Prepared value Address Cormment AlB
¢ st 800t [m0e ]
# Servo_ON BOOL
* § MC_Power 0 MC_Power
® Out2 BOCL FALSE v
- = a . — - T — ——— e |
1 l A
Servo ON
{0
£ MC_Power 0
MC_FPowar
Fulse Output_Axis O —Haxis Status m
TEUZ =={Enable bRegulatorRealState
Servo DN m—‘hﬂag‘ulnmm bDriveStarcRealState m
TRUE ==blziveStart Busy
Error
ErrozID m_
3
MC_Power 0.Status Cut2
[l
LI @
a

Right click on “Step 1” to select “Write All Values of ‘Device.Application” and all the corresponding status will be
filled in, which can also be performed by using the shortcut key Ctrl + F7.

| A pou x -~
Device ApplicationPOU
Expression Type Walue Prepared value Address Comment A B
# Sent BooL FALSE (=]
# Servo_ON BOOL
+ § MC_Power 0 MC_Power
® OutZ BOCL v
=
m A
Servo ON
)
| \@
Bulse | i Status
Browse » jrRealState
= New Bre. = thealStare
7 Mew Breakpaint. Ty
Toggle Breakpoint Evrar
ErrorID
q 1
MC_PL Wiite All Values of 'Device Apglication’ w, | ourz
Force All Values of Device Application’ @ m
Unfarce All Values of 'Device Application’
st Display Mode » Hpming_OX
ML gl i
—Eur 1L
5 DMC_Home P 0O
TIl'JE DMC_Home P
{N-
Fulse Ourput_Axis 0 Axis bDone m
Hpming ON bExecute rEusy ~ IR
1rPosioticn bCommandhiborted m r T T
e | e kA (w0% Ry
€ 3>
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8. After activating “Step 1”, Servo ON will be TRUE. (Same operation method to execute the following programs.)

| ¥ pou x -
Expression Type Value Prepared value Address Comment llp—
# Stepl BOCL Eﬂ
W Serva ON BOCL
* @ MC_Power_ 0 MC_Power
# 0ut2 BOCL w
= =
Stepl Servo ON

MC_Fower_0

MC_Power
Pulse_Ourpur_ Axis 0 —SAwis srarus = EETCH
TRUE =={Enable bRegulatorfealState m
servo_ov [ESE—{pAzgulatoron BDriveStartiealStace ~ IEERCE
THUE ==dBIFiveSTATE susy = I
Error FA
ErroriD |- [SMC NO ERR

MC Power_ 0.S5tatus

Cutl
{l: Ll

9. Start homing for the axis by activating “Step 2"

- |

Device Application.POU

4

~
Stipz MC_Fowe ri-:l -Status Hpmﬁ;_on
ill} W
5 DMC_Home_P_0O
; h DMC_Home_P
|Fulse Cutput_Axis 0 —Apxis blone
#pming_ON [EEICE—bExecute bEuay
0 —lrPosiotion bCommandiborted
bError
ErrorliD
& MC_MoveVelocity 0 MC_Movehbsolute 0
h MC_MoveVelocity h MC_MoveAbsolute
Pulss Cutputr_Axis 0 —HAxis InVelocity Pulse_Output Axis_0 —jaxis Dene = B
Sl —xecute Busy ES —cxecute Busy = B
10 —{Velocity Commandibhorted 0 —Position CommandAborted n
10 —jAcceleration Error 100 —Velocizy eError = B
10 —{Deceleration ErroriD|- 100 —{Rcceleration ErroriD|- E
[ &  |-{derk 100 —{Deceleration
1 —Direction [ 8  |—jJerkx
—|Direction
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10. After starting "Step 3", execute “MC_MoveVelocity “ to drive the axis moving to position 300mm at a constant
speed, then execute “MC_MoveAbsolute” to reverse the axis back to position 0. In addition, the value of Counter_1
will be increased by 1 for each rotary completed, until “Step 3" being turned off.

o oeow x|
o M eloeity 0 e Argoll o
TcE B MeveVeleeiny HE_Mevelbaslute
[Pl ae_Cutpus_Axiz 0 — Pulwe_Sucpus_zis_0 —Jaziw sare - EEEEE
. - T - swecute zusy ~ I
ie— g - i =3
20 —; 100 —{Valoeiey Eszoc - [EEE
=] e [
EE= 100 — Decelesaniae
31— = e
i shasiesy | < Ditection
= Aute
L ®
[
Buta B Morehbesloss 0 Done Balay
—ill+ [
3 o6

TP
L - 20
Pulse Qurpun_Auis 0. fAscPesicianl 664 BC_Movelhseiune 0 Execuve RSN
10

auts HOUE
—t E—
(] —| J—mm-_l [==rs]
1
MD_Mevelalesity 0 Eweeuts o

Counzes 1@—“ + m—mm-z_L;I|

1 —]

3.3.3.3 Monitor with Trace Tool

A Trace makes it possible to record the value history of variables on the PLC, just like a digital sampling oscilloscope. To
monitor the status of input/ output pins and axes with Trace function while executing the program, navigate to
“Application” > “Add Object” > “Trace”. Then you’ll open the “Add Trace” window.

Fie ES View Pisject Buld Onhne Dabug Took Windew  Halp 4
GFE S o RE AR Y YA B OB Ao Drice PClogid - B 5 a K [(ET TN S (WA
- -@mms;:

= |5 Deven (a-305E80MATT)
o Hardware Ceodguration
= Atk Corfigareton
A, ElfwCAT P
= B ~c 1o9c

-0
ﬁ"ﬁ.&:

&) e s

* [ Bt o Puskin_10) |

G Dela Lovabis Maiter Delta Locn = Add Fokler
13 erercar_master_Softvotion (ax- (] Edit Object

Alyren ml'lgurmm -
Application...
Cam tabie...

2 SeMMotin General Axis Pool Edit Object nith.. Data Sources Manager
& togn Diedta Axis Gioup...
| = ; BuT-.
Delete apphication fram device

Ectesnal Fle.
Globel Veriable List..

Iroge Peol...

Interface...

Metwork Vanabie List (Recervar)..
‘Networi Varabie List (Sender].
Pertistent Varsbles
=1
P00 bor implicit chacks.
Recipe Manager.
Redundancy Configuiation...

LJAPEUSHAEEICEESR 5RO

Symbol Configuraton...
< — O i
|22 owvces [ e o] Toce.. W4 ‘_
y T ———
[E Mensages - Tetal arvar(al.Cwemingial, Smessaetsi] = i @
|75 Unit Comvension.. lestbod: © 0 ® 0 Preowole ¢ G Profect user: {acbody) 9 .
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1. Insert the name of Trace then click “Add” on “Add Trace” window.

Add Trace

@ Atoolto monitor variables graphically.

Name of the Trace

== —[E

2. After the Trace is successfully added, it will be shown on the project tree on the left side of the screen. Then double
click on “Trace” to open the Trace page.

Devices 2 x
= Untitled1 >
= [ pevice (Ax-308EA0MAIT)
& Hardware Configuration
= A Network Configuration
A, EtherCAT Filter
= B0 P Logic
= £ Application
() Lorary Manager
] PLC_PRG (PRG)
i rou (PRG)
= (B8 Task Configuration
= §& EtherCAT Task
& rou
= & MainTask
&) pLc_prG

+ [ Buitin_10 M%
[ Delta_LocalBus_Master {Delta LocalBus Master)

[ EtherCAT_Master_SoftMation (AX-3 Series EtherCAT Master Sof
'3 SoftMotion General Axis Pool
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Click “Configuration” on the Trace page to open the configuration window.

&l Trace x -
10 ! A Ed
FOORE IR IS, OO A~ S l) e, ONEL (SN e RS ol St | BERLL /P Pl Sl P e U e
! | i
i i
1D BEPP. : 2
T T T T T T T T T T —»
4] 1s 2s I 4s 5s G5 s Bs 9s

10s

Select “EtherCAT_Task” from the drop-down list of Task on the Trace Configuration window.

« Trace Configuration

EtherCAT_Task

Record Settings
Trace Record
e Enable Trigger O
[Trgger varte ||
Trigger edge
Posttrigger (samples |°
Trigger Level
Task 0{
Presentation (diagrams) Record condition
Time axis Comment
= Diagram 1
Y axis
Shown variables Ries alution IIIB
Automatic restart O
| Advanced...

Variabl
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Projects

5.

After finishing configuration, click “Add Variable” on the Trace page to open the Trace Configuration window.

& Trace x

=10

Click the b

utton

Configuration
-

-

on the Trace Configuration page to add the required trace variables or traceable parameters.

After the Input Assistant window is opened, expand POU on the tree and select “Step 1" then click on “OK”.

w Tisce Configustion

Temew ecte
s
-

L LCH

Bl ingut Assistar x [
1 ]
Textsearch  Cetegares g
Trace Varisbies = Mame Type Addren Or =~
Tracestie peameiey = ) tpplicaten
= ¥ pou
ol * Auto
i # Coumter_1
* Delay
*# DMC_Home B0
# Hpming_ON
b M MoveRelntve I
& MC_Fowerd
* ouk2
L J e OH =
ey gy |
Tep. G .
# Step3
. TN 3
€ »
Eisructred vew
et Az L = e
Docusentation
| Stepl: BOOL; |
| (var) |
V|
|
‘.(-I.-j !
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7.

Make sure the chosen variable is shown in the variable field of variable settings and then click “OK”.

« Trace Configuration

Trace Record
= Trace
== POU.Stepl

Presentation (diagrams)
Time axis
=- Diagram 1
Y axis
= Shown variables
mm POU.Stepl

Add Variabl
Delste Variable

Varigble settings
Variable
Graph color
Line type
Point type

Activate minimum warning

Critical lower limit
Warning minimum color

Activate maximum waming

Critical upper limit

Warning maximum color

v| POU.Stepl i

T
| I Blue

[/‘ Line

[-Dot

O

0

Gk
O
0

ERed

Afterwards, the added variable will be shown on the right side of the Trace page.

@ Trace X

-
| Configuration
|_Add Variabl

== POU.Stepl |
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9. Right click on the Trace and select “Download Trace” to start monitoring.

ﬁ Trace X

1 | Configuration
| Add Variable
||m-eouser ¥

E | f | Add Variable

Y B gy

| i = Ltart Tace

BF Stop Trace

§ —h Mouse Zooming

Feset View

| | | T AutoFit
i Compress

Sar  Stretch

Cormvert to single channel
Convert to multi channel
Online List ...

Upload Trace

1 Configuration

Load Trace_.

A== A rey Save Trace...

Expon symbalic trace config

Statistics

o 1s 25 3z 45 Bs és Ts 8s Bs 10s

10. In case that there’re more than one variable or parameter need to be monitored, you can just right click on the scope
and select “Convert to multi channel”

& Trace x|

= POLLStepl =
== POUStepl

f Add Vanable
= i |l Download Trace
B StartTrace
FE Stop Trace

Reset tigger

Autozcroll

|L1'
| by Cursor
-+
e

Mouse Zooming p

L
Online List ... @

4 Upload Trace

Configuration

Load Trace...

Save Trace...

Export symbolic trace config

Statistics

o0&

T T
165 17s
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11. After choosing “Convert to multi channel”, two data-recording oscilloscope of the two chosen variables added on the
right will be displayed on the page.

aj Trace x -
GE=of = = - s =7= o = T T s
i ! Add Variahle
i - FOUStepl =]
= POU.Step?
1.0
g5 Bl
— S e e e e
10 .
0s ; r ; ‘ : . : : T
3m27s 3m28s 3m20s 3Im3ds Imdis

12. Repeat the above steps to add more required trace variables and traceable parameters.

Configuration

i Add Variable

mm POU.Stepl ¥
mm POU.Step2

= POU.Step3

= Pulse_Output_Axis_0.fSetPosition

i | == Pulse_Output_Axis_0.fSetVelocity
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13. While a program is running, you can observe trigger events and the current position of axis as well as the velocity
via the data-recording oscilloscope

o v = -

wr_Ouigd, ey b iR
= L L P

o

B e e T e S T I e mt el 4

i Ex

Introduction of the process shown on the scope:

® Execute “Stepl” to activate the pulse type axis

@ Execute “Step2” to make the pulse type axis perform homing.

® Execute “Step3” and wait for one second to trigger “MC_MoveVelocity” and perform positive rotation.

@ Once the axis passes the position 300, MC_MoveAbsolute will be triggered to reverse the axis back to position 0 as
well as aborting the previous function block.
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3.4 Setup Projects with Virtual Master Axis

In this example, a virtual axis is presented to be the master axis with the servo motor adopting the master-slave control
function.

3.4.1 System Hardware Configuration

AX-308 connects to a servo driver (ASDA-A2-E) directly through EtherCAT communication port to control servo motor
positioning which follows the virtual master axis.

AS-PS02A AX-308E
==t f—%. ]
(] E Amr Ax-306E =
- S ES )
ug M- e N “Ejl
] s
15 gl WARNING e E E
=
EtherCAT
° Tools and materials
Numbering Item Model Number Q'ty
1 AS Series Power Module AS-PS02A 1
. AX-
2 AX-3 Series CPU Module 1
308EAOMALT
3 Power supply DVP-PS02 1
. ASDA-A2-0421-
4 Servo drive (EtherCAT) £ 1
ECMA-
5 Servo motor 1
C10604ES
ASD-
6 Servo power cable 1
ABPW0003
7 Servo encoder cable ASD-ABENO0003 1
o UC-EMCO010-
8 EtherCAT communication cable (1 meter) 02A 1

[ Configuring hardware limits for ASDA-A2-E

Hardware limit is not required in this example, which features rotary axes.
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3.4.2 Create New Projects and POUs
3.4.2.1 Create a New Project

1. First, open the programming software DIADesigner-AX.

2. The display of DIADesigner-AX is shown as below.
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3.

4.

Click on “File”.

To create a new project, select "New Project" from the drop-down menu for DIADesigner-AX V1.0.0 or select
“Standard Project” from the drop-down menu for DIADesigner-AX V1.1.0 or later.

3-92



Chapter 3 Create Motion Control Projects

5. Select “Project AX-308EAOMALT” after entering New Project page. Name the project in the field of Name and
choose a path to the archive location, then click OK to move to the next page.

1= New Project x
/
Categories
i Libraries
1 Projects

Templates

A pm]ed cmtaﬂng one déﬂce, one apphcah&!, hvoerrptymplemmtamfmﬂ_c_PRGaﬂMuhm_ﬂ

Name [unbtied: |

Location {E:.ﬁsers\admh'\[)oq.n'nehm v |

e

6. After entering the project page, double click the target object in the project tree on the left side of the page to open
a certain program or configure settings of relating modules
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7.

8.

Double click on “Network Configuration” to create servo axes in the system.

After entering “Network Configuration” page, select the servo drive slave based on EtherCAT and double click on it

to add new axes

A, Metwork Configuration Editor %

led

AHSHEAIMAIT

Device

Product List Editor - B X
100 :’ o r E
EtherCAT Product List
Il ModbusTCR/EtherNetiP | W Controller
W Vodbes ; « [ Servo Deviee
B cancgen « f aspaz
« H Asp-aze

| roacl

i ASD-A2-M
I asoa3

il AsoBa

B Drive & Active Front End

Delta ASDA-AJ-E EtherCAT{CoE] Dnive
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9. Move the cursor onto , then click and hold the left mouse button and drag the yellow line to connect with the
line of EtherCAT_1
" A etwork Conbourabon Edror | ——— | Prodet Lot e -
L] L] e M e [~ |
Pmduﬁuuﬂ
W Controller
4[| ServoDevice
4 § nspeaz
« B asDacE
o“én i aspazE
i H AoD-azm
Davies I aso-as
0 asps3
I B Drve & dctive Front End
B@a;

Della ASDA-AZE ERwiCAT(CoE) Dive

10. After connecting with EtherCAT_1, the slave device is displayed in the project tree (fields with red borders) which
also means it is successfully configured with EtherCAT communication.

File  Edit View Project Budd Online Debug Tools Window Help Y
GE-— - - AR R I R TR y % : . s |90
| Deviess = B X A mNetwork Confguration Editor % ~ || Praduct List Edtor - B ox
& 3| it = 1% oo B~ , (S 7o [
= ] Device (AX-30BENOMAIT) Ssaich Toelbe
o8 riardware Confiouraton FroductList
* A Network Configuration
= 5 PLC Logic | W Confroller
= I3 application 4 [ SerenDevies
(5 Lbrary Manager « i asoaz
0
W e pas (Re) 4 [ AspDazE
= |88 Task Confguration
& EercaT Task Q"‘d' i, axnisze
= & vanTan: R B aso-a2m
i &] pPc_PRG = | § Aspa3
* 3 eutrn 3o uitin_to) i @ asoe3
 Deits LocalFis Master Melts LocsFis Master) e
= ([ EthercAT Macler Saftatian (AX-308 Series EtherCAT Master 54 G e ke Fiend End
= | AsD_A2_E (Deits ASDIA-AZ-E EterCATICOE) Drive Reva_SM,
BGP M _Drive ETC_Daita_S504_AZ (SM_Drve_ETC_ Delta |
ASD-A2E
w
-.":L
=
Dicta ASDA-AZ-E EtherCATICE) Dive

3-95



o

AX-3 Series Quick Start

11. After created the real axis, continue to build the virtual axis by right-clicking “SoftMotion General Axis Pool” and

selecting “Add Device”.

Ble Edit View Project Buld Orline Debug Tool Windew Help

b=l & - o R TR R B B Y6 ] B A R e =
| Devices =y v & x| A Network configuration Edktor x| - | Prockict Uit Bl 3%
= (3] tntiseds || 1q o [0 % —
= ] Devics (av-308EARMA IT) [t T B
& 4 PFroduct List
b A Metierk Confiouration
= )] .t 1oge — | 0 Controller
3 e | a )
b i) W ModbusTCR Erbes o
) Lty Mano=r . + fi asppz
I %:;_:;::i; W canopee 4+ f asoacE
& EtherCAT Task \f’ M AsD-A2-E
= & ManTask e H asD-22-m
1 e Devics i B Aspas
# ({§ slun 10 (Buan 10} .
i aspas
" Deta_LocaiBus_Master sits LocaBus Master) ) .
= (@ EsherCAT Master Safthiotion (AX 308 Series EiherCAT Moster 54 t B Drive & Active Front Erd
5 (] 45D a7_F (Deita ASDE-81E EtherCAT [CoE) Drive Reys_sor) |
WP 5M_Drve ETC Dets ASDA_AD (5M_Drve ETC_Deta || [N} =
ey . o Aiia Bl
‘ ; & Cak
@ By Copy
B Faue
¥ Calate
I Froperses

| EditObject

Edit Object with_

Impart mapgings from TSV

Expartmapeings i CEVL a
&

| Delia ASDA AZ'E EtherCATICAE) Dave

12. Expand “Virtual drives” object and choose “SM_Drive_Virtual” then select “Add Device” on the Add Device page.

3 Add Device ®
I

I vame (EITIERTINS
Actian
L (8) spperd device () Tnsert device Bllag i

5w for 3 et search

| vendot - <alvencors> | F
MName Vendor
= @ softbon drves

+ & Free Encoders

+ 1 posten conveled dhives

= 6 ven drives

/[ oy, ]

Version  Description

4000 Softoton vetal driv

=

M|« »

[ Grosp by categary [ Display all versions (for speris only} [ Display outdated versiors

& Mame:sM Drive_Vetusl

Vendor: 35 - Smart Soflware Sclubions GubH
Categories: vatusl dives

Version: 4.0.0.0

Order Bumber: 1505

Description: Softdotion virnal drive

E

| Append selected device as last child of 1

f | ©  (You can select snather target node inthe navigatar while this windayw (s open.) |

-

\&V
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13. “SM_Drive_Virtual” will be shown in the project tree after the virtual axis is created.

File Edit View Project Build ©Online Debug Tools Window Help Y
HEES osiBRX AGAE RN AI B0 E B ) X (ZE32=9 1« WY
= 3 Linttieds ] {sa G =em—— o d [+ ]
= [ Device {ax-3088A0MA LT)
o Hardvare Configuration Produat List
* A, Network Configuraten
= Bl e togic = W0 Controfior
L - 9 Enercar s B ServeD
) Applcation [
!Lﬁwvﬂanaw W vess + [ AspDaz
E %:::msm W canoimen 4« B aso-az2E

53 EtherCAT Tack
= & ManTas
&) e pre

Dewics I 0 asDA3
¥ [ Builtt_10 (Builtin_10) | P aspes
[ Delta_LocaBus_ Master [Delta LocalBus Master)

H aspaze
t i Asp-Azm

sl 1T

= | EthercAT Master_SaftMation (4X-308 Savies EtherCAT Master 5q ' B Drve & Actve Front End
= [ asD_AZ_E Meita ASD8-A2E EtherCAT(CoZ) Drive Revd_SM,

HgP 5 Drve ETC Defta_ASDA_AZ (SM_Drive_ETC_Delta | < -
= " SoftMotion General Asis Pool
SM_Drive_Virtual (S Drive_Virtual)
i
|
|
|
|
rrEs a
A8DAVE E
<
&

‘ E EleCATICE]

14. Double-click on “EtherCAT_Master_SoftMotion”.

Devices - 1 x
=3 Untitled1 |w
= [ pevice (AX-308EAOMA IT)
& Hardware Configuration
+ A, Network Configuration
=81 pLC Logic
= ) Application
m Library Manager
9] PLC_PRG (PRG)
= (@8 Task Configuration
& EtherCAT Task
= & MainTask
&) PLC_PRG
+ ([ suitin_10 (Builtin_10)
[ Delta_LocalBus_Master (Delta LocalBus Master)
[F 3 Ethercat_master_softMoton (ax-308 Ser CAT Master
= [4] ASD_A2_E (Delta ASDA-AZ-E EtherCA Drive Rev4_SM)
H4P SM_Drive_ETC_Delta_ASDA_A2 (; ive_ETC_Delta |
= B softMotion General Axis Pool
& SM_Drive_Virtual (SM_Drive_Virtual)
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15. Set “Cycle time” to 2ms and “Sync offset” to 50 on the “EtherCAT_Master_SoftMotion” page.

) EtherCAT_Master_SoftMotion x

General

Syne Unit Assignment
Log

EtherCAT I/O Mapping
EtherCAT IEC Objects
Status

Information

[
A figM
[ Autoconfig Master/Slaves Ethermtw—
|
| EtherCAT NIC Setting
Destination address (MAC) FrFFFFFFFEFF Broadcast [ ] Enable redundancy
Source address (MAC) 00-00-00-00-00-00 !Brnwse-.|
| Network Name Icpswl
| () select network by MAC (® Selact network by name
4 Distributed Clock | Options
| | cyeletime 12000 B us
Syncoffset S0 8] %

[[] Sync window monitoring

4
W

|
|
|
H Syncwindow |1

3.4.2.2 Axis Parameter Settings

1. Select the first servo axis “SM_Drive_ETC_Delta_ ASDA_A2" and double click on it to open the
“SM_Drive_ETC_Delta_ ASDA_A2" page.

Untitied1 -
= [#J Dpevice (AX-308EAOMA1T)
o8 Hardware Configuration
+ A, Network Configuration
= ) PLC Logic
= £} Application
.ﬂ Library Manager
H¥) PLC_PRG (PRG)
= [ﬁ Task Configuration
& EtherCAT_Task
= §& MainTask
PLC_PRG
+ ([ suitin_IO (Buitin_IO)
Delta_LocalBus_Master (Delta LocalBus Master)
= () EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master Sq
= () ASD_A2_E (Delta ASDA-A2-E EtherCAT(COE) Drive Rev4_SM)

|E|g=prwe_erc_odm=m_az _ETC Delta
=% SoftMotion General Axis Pool
& SM_Drive_virtual (SM_Drive_virtual)
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2.

3.

Set the axis type to “Rotary Axis” and you will be able to configure the “Rotary Axis Modulo Setting” with a
maximum setting value of 360 degrees.

&7 SM Drwa_ﬂ\:_Ddh_MM x —_— e
- - R# SM_Drive ETC_Della_ASDA_A2 3

Garanal Satting Ao Type and Linits — S —

[ General Satting Auxis Type and Limits
Homing Seting near Ais Softwars Limits (1 virtual made
7 Activated | Homing Sstting ) Linear fogs  Linear fxis Software Limits
Cemmissizning egative [u]: fa E E &) Rotary Axis Activated
= Commissioning ) r
5M_Drive_ETC_Delta_ASDA_AZ: Fostve [ul: 1000 E‘ ! Megative [u]: |I g
IEC Ohjerts - M Dri - i a1 [1000 -
* - | SM_Drive ETC_Delta ASDA AZ: ntive [u]: 1000 A
Rotary Ay Modul Setting - | iecobsecs
Status Moduls veue [u]: 180 e
! Status
Tnfarmation Transmission Mechanism |

| . Information
Heachanism Typs | Bdl Sﬂ!n'

oi%”'

®
Choose “Round Table” to be the mechanism type as a result of rotary axis setting.
ns GM_Drive FTC_Delta_ASDA_ A2 %| =
[ General Setting Axis Type and Limits = —r-lot!cvn Parameter =
[—] virtual mode Error Reaction
E Herag S Qimens “"“:;h:::m""’ Hme [ QuickStop  Deceleration [uis® 100 3]

| Commissioning Magative [u] _: Veloaty Ramp Type

| SM_Drive_ETC_Delta_ASDA_A2: Positve ful: [1000 = ® Trapezoid () Sin® () Quadratic () Quadratic(smooth)
1EC Objects ==

| Rotary Axis Hndulol Setting Fosition Lag Supervision

| sats Modula value [u]: [350 I | ossion Log Revction. | Deacivarcd -] lagumtl: [ 4
Information Transmission Mechanism

Mechanism Type ._R‘wrld Table “‘ Wechorkan Selting R
.9 (1) Command pulse per motor rotation: [131072 [§] tputse]
(4) T :

[4) Movamant distance per motor ratation: “1 E [ Unit ]

@
e T
| {2) Gear ratio numerator 2 E
Gear Ratio =
3 (3) Gear ratio denominator |1 E
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4. Then determine the proper gerar ratio by setting “Command pulse per motor rotation” to 1,280,000 and the user

. . . P1-44 Motor Pulse per revolution
) —
unit to 360 degrees. (Servo’s electronic gear ratio P1-45 — Command Pulse per rotation)
4 SM_Drive_ETC_Delta_ASDA_A2 X
General Satting Axis Type and Limits Mction Parameter
v [] virtual mode Error Reaction
Haming Setting () Linear v Linear Aois Software Limits A  J————pn
. b8 ot piptiton ClqQuickStop  Deceleration [u/s¥: 100 [4]
| Commissianing Megative [u]: |0 ¥ Velodty Ramp Type
SM_Drive_ETC_Dalta_ASDA_A2: Pesitive [ul: (1000 T2l 8 Trapezoid () Sin® () Quadratic () Quadratic{smooth)
1EC Objects T —
Rotary Axie Moduls Satting - Fosition Lag Supenvision
A Hedulo value [u]: [360 Bl | possion tagReaction  [Diacivaad ¥|  taptmitiil: [T
Infarmation Transmission Mechanism
Mechanism Type | Round Table i Mechanism Setting ) "
{1) Command pulse per motar rotation: | 1280000 % [Pulse]
@ (4) Movement distence per motor rotetion: | 360 [# [unt)
)
(” Gear Bax
i {2y Gear ratio numerator 1. %
Gear Ratio = — =
(3) Gear ratio denominator |1 B
@)

5. Since the mechanism is not equipped with a gearbox, the gear ratio for gearbox would be 1:1.

4 SM_Drive_ETC_Delta_ASDA_A2 X

General Satting Aois Type and Limits
; [ virtual mode
Homing Setting () Linear Avic  Linear fxis Software Limits
| (®) Rotary Axis Activated
| Commissicning Negative [u]: |0
SM_Drive_ETC_Delta_ASDA_A2: Positive [u]:
1EC Objects : '
Rotary Axie Moduls Satting
Status Modulo value [u]: 360 M
Informaticn Transmission Mechanism
Mechanism Type | Round Table |

]
)
(1) ! i
(E)]

Motion Parameter

Error Reaction

ClqQuickStop  Deceleration [u/s¥: 100 [4]
Velocity Ramp Type

® Trapezoid () Sin* () Quadratic () Quadratic{smoath)

Position Lag Supenision

Postion Lag Reaction  Deactivated v tagumitful: [1
Mechanism Setting
{1) Command pulse per motar rotation: |1280000 % [Pulse]
(4) Movement distence per motor rotetion: | 360 & rumt)
G
{2} Gaar ratio numerator 1. @
Gear Ratio = - —
(3) Gear retio denominator |1 i
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6.

7.

When finished the configuration of gear ratio, click “Homing Setting” to enter the page.

Choose Mode 33 for rotary axis type mechanism so as to perform homing depending on Z puls. The detailed
descriptions of all homing modes are shown below.

4# SH_Drive ETC Delta ASDA A2 X

General Setting

Homing Setting

Comemissiopng

5_Drive_ETC_Delta_AS0A_az:
1EC Objects

Satus

Infarmation

Froming spe=d Auring search 1ot skt B 1oamm]
Heming speed dusing seareh for 2 pha 20 & toampm]
Heming Acceleration | 100 & pme)

Description

Mode 33 : Depending on Z pulse in the negative direction
In mode 33, The homing instruction is executed and the axis moves al the second-phase speed ( Homing speed
during search for Z phase pulse ) in the negative direction. And the place where the axis stands is the home position

once the first Z pulse is met.

r—i
i 0 ]
| -—]
Stop point Start pont
Heg direction « I

Z pulse
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8. Then set the proper homing speed which should match with the mechanism.

| General Setting
Homing Setting

Commigsiasing

SM_Drive_ETC_Delta_ASDA_AZ:
1EC Objects

Rats

Information

9. After finish the settings of gear ratio and homing mode, the parameters on the servo drive need to be tested for DI9

#¢ SM_Drive ETC Delta ASDA_AZ X |

Homing Mode | Mode 33 [l

Homing saeed during search for switch (100 18] (0 rpm ]
Homing speed during search for 2 phase pulse |5|:|_ e };_ S [ 0-1 pm ] ...._
Homing Accelesstion 'En_n_ == E fmsl

DM““O%Me 33 : Depending on Z pulse in the negative direction

In mode 33, The homing instruction is executed and the axis moves at the second-phase speed ( Homing speed
during search for Z phase pulse ) in the negative direction. And the place where the axis stands is the home position

once the first Z pulse is met.
(]
i 0 ]
—

Step point Stant point
Neg direction < E

2 pulse

and DI10 inputs placed on the servo as a result of hardware limit. To configure the pin functions of DI9 and DI10,
double click on “ASD_A2_E".

=[] Device (AX-308EAOMAIT)
o8 Hardware Configuration
+ A, Network Configuration
= 5l pcLogic
= £ Application
iﬂ Library Manager
¥ PLC_PRG (PRG)
= (& Task Configuration
& EtherCAT Task
= & MainTask
&) pLc_PRG
+ [ suiltin_10 (Builtin_10)
(] Delta_LocalBus_Master (Delta LocalBus Master)
() EtherCAT_Master_SoftiMotion (AX-308 Series EtherCAT Master Sq

.-| @lm.ﬂz_ﬁmdta MMEEEWJ
B4 SM_Drive_ETC_Delta_ASDA_A2 ( _ETC_Delta_|

= "3 SsoftMotion General Axis Pool
&” SM_Drive_Virtual (SM_Drive_Virtual)

u
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10. Click “Startup Parameters” tab on the ASD_A2_E page.
1] AsD_A2 F x 'i
; |
General Address Additional
-
2 Autolnc address 0 e [] Enable expert settings EtherCAT.
Process Data
EtherCAT address 1001 = [] optional
Startup Parameters
4 Distributed Clock
EtherCAT I/O Mapping Salact DC e : v
l EtherCAT IEC Objects Enable 2000 [ Sync unit oycle (ps)
Syncd:
Status ¥
Enable Sync 0
I Infarmation Syncuniteyde  [q . |2000 sl cydetime (us)
. User-defined o ¥ Shift time (ws)
Syncl:
Enable Sync 1
Syncuniteyce  feg 2000 = Cycle time (ps)
User-defined 0 = Shift time (us)
11. Click “Add” to add new parameters on “Startup parameters” page.

M PoU  (ns SMOnve ETCDelta ASDAAZ |2 EherCATTask (1] ASD_AZE x| .
General > Defete. @ Movelo # MoveDown |
Eroceis Date Line . bindex Name Value  Bitlength AbortonError Jumptoline onError MextLine Commie
ey e S 1 1 116200  Opmode 8 ] | 0 0 Op mode
Startup Parameters 2 16#60C2:16#01  Interpolation tme period 5 ] O @) 0 Interpolat
— 3 16860C2:16302  Interpolation tme ndex 3 B O [l 0 Interpalat
EtherCAT 10 Mapping 4 16=6098:16200  Homng method 4 32 ] O 0

£ 16Z609A:16200  Homing acceleration 100 32 ] 0 0
EtherCAT IEC Objects &  16#6099:16#01  Speed duing search for switch 100 3 O 0 0
7  1686093:16402  Speed dwingsearch for zero 50 32 O [l 0
Status
Information
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12.

o

13.

Select “P1-44" and hold the Shift button to select multiple parametres. Then click OK to add the selected

parameters.

Select Item from Object Directory

[ eyte array

Index:Subindex Name Flags Type Default N
16=2125:16=00 DRV's Parameter P1-37 RW UINT
16%2126: 1600 DRV's Parameter P1-38 RW UINT
16#2127:16=00 DRV's Parameter P1-39 RW UINT
16#2128:16=00 DRV's Parameter P1-40 RW UDINT
16%2129:16=00 DRV's Parameter P1-41 RW UINT
167212A:16700 DRV's Parameter P1-42 RW UINT
16#2128: 16200 DRV's Parameter P1-43 RW UINT
16212C:16=00 DRV's Parameter P1-44 RW UDINT
167212D:16=00 [ DRV's Parameter P1-45 RW UDINT
165212E:16500 DRV Parameter P1-96 RW UDINT
16=212F: 1600 DRV's Parameter P1-47 RW UINT
1622130: 16200 DRV's Parameter P1-43 RW UINT
1672131:16=00 DRV's Parameter P1-49 RW UINT
1652134:16=00 DRV's Parameter P1-52 RW UINT
16#2135: 1600 DRV's Parameter P1-53 RW UINT
16#2136: 16200 DRV's Parameter P1-54 RW UDINT ¥
Name DRV's Parameter P1-44
Index: 16# PQC v | Bit length 22 $ “
Sublndex: 16% [0 2] o 3 '

1F

The selected parameters you've just added will be displayed on the list.

CETTEET
= e A=
Bitess tits L IngesSubodes  Mams Wakos St length  AboromEeoe  Jumpho Lne onBmar Pestlise  Camenent
1 BECEDADNBIOD  Domade 3 ] B8 @] 8 Tgimode
Hrban Facamertue 7 WEOCHEEN]  [rismolston e pesd A a O & ] 0 Irerronlabon fme penod
1 ECEHeld  Inepelstion ime ndex -1 [ ] O 1 Triwrzclabion ore noax
Stherla T 1D Mapring 4 MROGEIAROD  Hoeng merted u i ] i § i
3 DRERIGAIMASDN  bomng acopersbon ] -] 0 [ o
Sthe T EC fniemts &  EATWLIAE]  Speeddeng seah b oeeih 1M = 1 (] o
T Meleeitell  fesddempmechiroen 8 X O 0 [
1 MM DRV Peramate Pl n | = a
ik = ® MREDI: S0 RV Penavste B1a = o 3 o
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14. Set the values of servo’s gear ratio P1-44 and P1-45 to 1, which should match the gear ratio in axis parameters.
(All parametres on this page will be downloaded to the servo after EtherCAT communication is established.)

| asn Az b % -
Sunardl e e | Ed 3 Delet @ M sires Coirmn
S R [ Indwciuindes  Meme Vabke  Edlength Abart c.r- Erer  Jumpielmeonimor Eswiles  Comment
i EoRlEETI  Op mods £l ] [ [ [} Cip i
Shartap Farsme ey i BEOCEMe] | [niepolatior e poed 1 ] I3 (& [ Irremmodaton tere e i
3 ESSOCREMS0D [nievpelafios Bre ndes 3 a [ [E a Brazimdation e ks
BtherDAT 140 Mapcsing & ESSOSEUIEED Hoeseg aeEwd 1 ¥z = C [F}
§ . EEcEIRAI sl Homing sepsleribon im 1 o ' i
EinerDAT EC D0y B HeEME1esl  Sperddieng seomch b sty 100 12 | = 0
7 BRI  Seeldengeeschie s W 2 [ E 8
i B EsloCmsl)  DRVIParsuetss Pl 1 32 - 0 o
§ § eIl DRVEPareneis PI43 i 1% h@ O 4
tefarmatize

15. Use the same operation to configure the following parameters, which the DI4~DI7 should be turned OFF and the
retentive parameters should be configured.

| 5 asm gt % x
Senes o ddl Eils 3 Culaiw ik ae it Dy |
| IndhacSubndes Ma \ ot e Eaesd ik iy Errs Plal Livw Carieiy
Prucacs Dals L A Sulindes Mo Vs Wil Lingth Al an Faioe i 1e Lind & Erre ko] Liv irh 1
1 eOBIbeis o mooe ] 1 O 03 9 fomade
SaTaD FIETET I ESCAES0]  [miemolafion e pesed 4 [ = 3 0 Iréerpodsson e penad
EAOCE AN [rierpketos e ndes 3 A 3 3 [} Imvrmpmdabon brrr peden
EtherCAT Ve Mapsing 4 WEINIMEDD  Homegmeod = 3 & 0 o
L1 G ] HERAG REPRRTEbSA 100 L . 03 o
StherCaT B Qbsely & WEGTHIAE] Speeddoirg e feeenk 1M i 2 = [
7 ERDEIGEZ Speeddengsearchieres S0 2 - CE 1
Stifuz 3 . . " 7
§ MeRiNatd DSV Daameber P i 1z 3 il [
3 MEENIM: SO0 DEVeRasmetsr P15 1 1z 0 [ L
e Tk ~
10 MRS DRV Paawchy P11 EEY B : I [ L
10 EerSE ISl DEVEPaneate P3-14 4 o 1 = 3 i
13 HETER RSO0 DEVCBmameis B9 ] i | 0 0 i
15 ESIIINIRA00 DDt 1105 F e (i . o
14 MeneC: et DAV Pescater PI-13 =] i ik @ 4

B Servo parameters

The following parameters and values are used for this example on the Startup Parameter page.

Parameter Function Setting Value
P1-44 Gear ratio numerator 1
P1-45 Gear ratio denominator 1
P2-13 DI4 digital input pin function 256
P2-14 DI5 digital input pin function 256
P2-15 DI6 digital input pin function 256
P2-16 DI7 digital input pin function 256
P3-12 Remain unchapged with thg parameters before 256

the drive power being cut off.

*Note: Please refer to the user manuals of Delta ASDA-A2 Series for more detailed information of parameters.
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16. After the configuration of real axes is completed, continue to set the virtual axes by double-clicking on
“SM_Drive_Virtual”.

o

5 Untited:
= [ Device (AX-308EAOMAIT)

o8 Hardware Configuration
+ - A, Network Configuration
= B PLC Logic
= £} Application
m Library Manager
B9 PLC_PRG (PRG)
= [ Task Configuration
& EtherCAT _Task
=& MainTask
&) pLC_PRG
+-(fJ Builtin_IO (Builtin_{O)
(] Delta_LocalBus_Master (Delta LocalBus Master)
= (] EtherCAT Master_SoftMotion (AX-308 Series EtherCAT Master Sq
= [#) AsD_A2_E (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
HgP SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC Delta_|
= % SoftMotion General Axis Pool

[57]sM_Drive_virtual (sw_mg@' ) |

17. Change the axis type to “Modulo” and the maximum value of modulo setting is 360.

& SM_Drive_Virtual % L -
1
General Axis type and limits Velocity ramp type |
Software mits T i
| Virtual mode (@) Trap |
Commissioni Activated Negati H 0.0 4
mmissioning T [ Activ eo“ve[til = | O sin2
SM_Drive_virtual: 1/0 Mapping @ Finite Poeftide oy : O Quadrati
: - Software error reaction () Quadratic (smoath)
SM_Drive_Virtual: IEC Objects Decelaration [ufsi}: ’—]E i i
——— ——
Status Max, distance [u]: ] D: |1
Infarmatian Dynamic lmits
Veladty [u/s]: Acceleration [ufs?]  Deceleration [u/s?]  Jerk [ufs®): |
= —_— [0 | [1000 | [1000 | [10000 |
& SM_Drive_virtual x =
- - =
Genersl s type and bmits Veloaty ramp type
Virtual mode = (@) Trapezaid
Conmssoning ® Modulo Modulo value [ul:  [360.0 |le—[E= O sin
SM_Drive_Virtual: /0 Mapping O Finite () Quadratic
: Saftware arror reaction (O Quadratic (smooth)
B Dy Yiftus): G Ofestx Deceleration [u/s7]: [Q Identification
Status Max. distance [ul: l:l jisH 1
Information Dynesnic ety
Velocity [u/s]: Acceleration [ufs?]  Decaleration [u/s2]  Jerk [u/s*]:
[ | [1000 | [2000 | [10000 ]
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3.4.2.3 Programming for New Projects

Operating process in the example
[ | “MC_Power” will be triggered and enable two servo axes (Servo ON) after executing “Step 1".

[ | “MC_Home” will be triggered after executing “Step 2” to command the real axis back to the home position.
While “MC_SetPosition” is required for returning the virtual axis to zero position.

[ | Execute “Step 3" to trigger “MC_Jog” and the virtual axis starts to move. At the same time, “MC_GernIn” would
be executed and the slave axis starts to follow. Once “Step 3” is aborted, “MC_Jog” will be stopped and
“MC_GearOut” will be triggered. After the Done output of MC_GearOut becomes TRUE, “MC_Stop” is
triggered to stop the slave axis. The whole process will be performed repeatly till the contact singnal of “Step3”
is OFF.

[ | The value of Counter_1 will be increased by 1 for each time the operation being executed automatically.

Programming with newly-created POUs

First, create a new POU by right-clicking “Application” to choose “Add Object” and select “POU".
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2.

o

3.

Input the name of the new POU in the “Name” field and choose LD language for “Implementation language”. When
finished, click “Add” to add the new POU.

Add POU x

@ Create a new POU (Program Organization Unit)

Name

Pou - <
Type

'6' Program

Implementation language

Ladder Logic Diagram (LD} \@

o g

g

The newly added POU would be shown in the project tree, which needs to be added in Task by double-clicking

“EtherCAT_Task”. (Function blocks related to axis motion needs to be established in EtherCAT_Task to ensure
normal operation of axes.)
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4. Click “Add Call” on the EtherCAT_Task page.

5. Click “OK” after choosing the newly-created POU.

| epan fusvian b
| Teuk Gearn  CEljA

e a P TyEe Ly
= O Applaman
H P pEs s

dirow
e g,
WL

[ mEErLr——

D soymawrinstien

FROCEMR FO0

3-109



o

AX-3 Series Quick Start

6. After adding the POU in EtherCAT_Task, “POU” will be shown on the lower half of the EtherCAT_Task page as well

as in the project tree. Then click the POU from the tree, which is under the category of EtherCAT_Task.

File Edit View Project Build Onfine Debug Tools Window

Help
BEHIG o daBEX AUAN R TN @ kT8 %S o X "
| Devices v 3 x| & ethercat Task x
= {3 thiibeds *|| Corfguration
= |5 Devie (AX-308EAOMATT) |
o Hardwere Configuration | oty (a1
= A, Network Configuration -
A EtherCAT Filter Twe - -
= 5l ecrope | & cyic | imenvalfeq.ts200ms) |4
= [ Application
Iﬂl Library Manages Watdrdog
¥ PLC_PRG (PRG) | [enable
1 pou pre)
= (B8 Task Configuration Time (e.g, t=200ms}
= 45 EpecaT Tad
¢ Sengitivity
= [ sutun 10 (suitin_10) | o AddCall X Remave Call (& ChangeCall & Movap & Mave Davn
@ oo | Lp Cornment
(2 Deita_LocalEus Master (Delta Localfius Mastar)

= [ EtherchT Master SoftMotion (AX-306 Series ElherCAT Master Sof | | _
= [ ASD_A2.E (Deltn ASDA-AZE EtherCAT(CoE) Drive Revd_SM)
Hg? sM_Drive FTC_Delta_ASDA_A2 (SM_Drive_ETC_Delta 4 |

= % Softstion General Avis Pocd |
&7 51 _Drive_Virtusl (SM_Drive_Virtual)

sl 0 waming(s), 0 messa

7. With ladder logic programming language, add new commands by using the red-circled field marked with 0 ,

while field @ is for adding required Function or Function Block.

Fle Edit  View Project FBOADAL Budd Onime Debug Took ‘indow Help

Y
SRS - RS MUMG NSNS G T g é! : =

W ®oeoux 8 erercar tas
o FROGRAN FOU

5 VAR

=4 3 EED VAR

| Fooktax 3%
= General
i rectwwark
¥ Box
M Box with SyEND
e Agzignment
+ Jump

=]

- Rt

4 mnpus

T Buanex
100 % (@ " Bacts

| = =B + Boolean Operators

:| [ + Math Dperators

+ Other Dperators

Fumction Blocks

Ladder Elements

o @)

.

R oo
< 3| »
lasthubd @ 1 BT Precomple @ Profect user; [nobody) 0
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8. Click on the desired place to add new commands on POU page, then select IE

File Edit View Promct FEO/DAL Buld Onbne Debug  Tooh Window Help 7

SR - By M AS N9 G B y n K m
~ .(,., N . e

i) = rou x

fi= Netwnek
£ Box
¥ Baxveth ENEND
e Easignment
+ Jump
A Rorturm
44 mout
T teanch
100 [ W Peote
== + Boakean Operators.

=i N =

* Ladder Blements
b PO

kA oo R

> €
Lastbuld: © 1 0 Precompie o o Froject eser: [nobady) Q@

9. After the selected command is shown in the POU, click “???” to enter the name of instruction variable then press
ENTER key to continue with the “Auto Declare” page. Click “OK” after checking whether “Type” is correct.

1

[S{EE LirTi 15 |

At Declase x
smpe saarss Trem
iR | isepl 0oL
Oibjet tricielimtios Adden

| FROGRAM EOU A=)

| E

= VAR

| Srept: BOOL; [ |
EHD VER

i
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10. Then add the ouput instruction by clicking on the desired place and choosing El

11. Click “???” to enter the name of instruction variable then press ENTER key to continue with the “Auto Declare”

page. Click “OK" after checking whether “Type” is correct.

}—Tﬁ' T‘\
:‘ ' siei: ‘3&!\:0_3_01‘ o l— @

duito Declare

o

Scope
VAR ™

Dbfect
PO [Appication) S| 5 )

Flags Camment
[l consTANT

[CIRETAIN |
CIPeRsISTENT

12. The instruction names you have added will be displayed as well as the instruction types, where the name and type
of the instruction can also be added directly. (Same operation for the examples in later discussion.)
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Projects

13. To add new function blocks, click and hold “Box With EN / ENO” then drag to ‘L\_.}

& Ethe CAT Tk ) orou x

PROGRAN £ A[E] - General
v o i Netwark
Stapi: AOOL; £ 8o
o, :;;\'ﬂuﬂx' AL - - - ..m- .!. thp.!r-'l
a: = ————--_- - i bt
- pp——— < iE e
Srepl - ——— = - e Bflicasil
S — + ] o
e T Sranch
N Ewecte
* Baolesn Operators
+ Hath Operators

* Other Operatars
+ Fanction Blocks
¢ Ladder Elements
+ POUS

14. Click “???” and insert the name of function block then press ENTER to display the function block. Insert the name
and press ENTER key again, then “Auto Declare” window will pop up. Click “OK” after confirming the “Type” of
function block is correct.

& EWerCAT Ttk ] POU %
1 PROGRAM FOU
(5] < VAR
Seepl: HODL;
Servo OH: BOOL:
EHD_VRR

12

293
je

VAR
Suepl: BOOL:
Servo_ON: BOOL;
END VAR
— —
Stepl
I
Ir
Srepl
e [
— [
223 i 4
——1 [—— Auto Declare ® BEPAEE D |, .
azz | WC_Power
Stape Neme Trpe — =N EKO
VAR | M power 0 | JMc_power vis it SR
—Enable bRegulatorfiealStace -
Object Tristindization Address —{bRegulacoron bOriveStartdealStace —
'pm [a- m m\] &l [ — _“5 e — ———— _EUWLWSK.G:C Busyr—
L | =N
Flags Camment ErrorID—
[JconstanT | 6
CIreTam
[CIperstsTeNT
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15. Continue to click “???" and insert “TRUE”, then press the ENTER key.

& EecATTes  [] POU x -
:|  PROGRAM PoU A &
= i wam
Seepl: BOOL: D
4 Servo_OW: BOOL;
MC_Fower_0: HC_Fower: 1
A emosar —— ___ﬂull |
Stepl Serve_ON
10 s
1 rr L
2 M Power. 0
223 MC_Powsr
— 54 ewo
@ s Status—777
nable bRegulatorRealState -
—tRegulatorOn  bOriveStarcRealState
—jbDriveScart Busy [—
Errori—
ErrorID [~
| & EpecarTax 3 PO x| =
[ 1] *rocRan Fou n[E
| =1
=2 2 wa
Stepl: BOOL; a
Serva OH: BODL:
MC _Fower 0: HWC Fower; |
e emsas s . ton iy 4
Stapl Serve 0N
1 i
i i
i i Bowng.l
MC_Power
ERD|
Haxia Status 277
={Enabls bRegulatorfealState
—{bReguisterin bDriveStarcicalSeace -
art Busy -
Error —
EXrorio—
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16.

Insert the name of servo drive to the Axis input pin of the function block and delete “???” of other pins, since the

mark “??7?” does not represent any variables and errors may occur while parsing.

Fie bl W Pl DDA B Coles

Doy  Tooh  Wisdéw  Hafp L4
e R & v SRR T Al B B B B FEA R . ow %0 =
= T L Ll L R I SEN A E L
I'.l-_li!l =AW E meche ] RN X - e -
= i iheSed L o] M TR ]
= 5 tarviee CamemmEacee i) o bt [ s
r evammerio e e Ll
3 e D BOERLS
.tr-m-:a::r:m e i w:n#ww
= 0 mpphoa s  ram
] s e B
B L R T Babd
S 10 % [ B Srenie
ET R SR e [
= o W AT T r— P—— i HixihCipe raiarn
& o 1 i * ik Ognatam.
£ maetan b Famctios Al
- 8 ac R ey o Ll et
= 5 B D Paiy [0} Fr b poUN
e —
S e 5 cailng, P oriie Lo seeer 2w feive ETC Telis ASER M2 =iliaiy =
o ) e Pusis Satiuten (AR e B CAT Matte St .,.# B
5 A AR e ASDAR I LB TGS By et 4] Ly Mequl itasor  BDRCVETTESERSNLTTaRE -
gl 8 b 7 Frtin 554 K0 Prber T bttt ] JBbrivisy e B |
BRI G 8 e L
Eerurdfi -
e [0 W Pter RUIONL B Cees Desg ek Wiedse  pep T
1 o ins R EG YT R iR R 4 =
I b BB S =4 muEl ..
frovm B = B3 e T o oo x
= 00 presea - SROERNE BT
= B reume o WAL E -
& v i 8
= A i b e I 1 Bormh By
_-Jh',*r:;“."" ﬂ-ﬁme_u. L .._::ﬂ_l
= D bebca s = st
[ . of mau
e I Bk
5] o e [l W
= rkConSurste { g = Baalenu Gperabern
o i EwrAT e fewsl — + maAkOpEraaT
= o i1 { £ Milher e raan.
# g sarTam ¢ b dme Gk
P e et
& sripsn — L] e
A rets ) il e Feits Lacalla s | 5= setvE_FTC DelEd RU0E AT —Tlarld BE R -
= ) s puisr Salemann (2T MR e S CAT Sliste o] et EPARANE Rt tnd
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17. Complete the following programming example with the same operation process.

L] Create function blocks of MC_Power for both axes.

' EtherCAT Task '] POU x -
1|  PROGRAM POU ~
g 2l var
Stepl: BOOL: D
E Servo ON: BOOL: 100% [Rv
—t e Ot = - S
1
Stepl Servo_ON
1 [ ()
z MC Power O
TRUE MC Power
1 [ EN & ENO——
SM_Drive ETC_Delta_ASDA_ A2z —“jAxis Status —
Enable bRegulatorRealState —
bRegulatorOn bDriveStartRealState —
bDriveStart Busy
Error -
ErrorID—
3 MC Power_1
TRUE MC Power
11 EN 5 ENO——
SM_Drive Virtual —Daxis Status —
TRUE —{Enable bRegulatorRealState —
Servo_ON —]bRegulatorOn bDriveStartRealState —
TRUE —bDriveStart Busy
Error —
ExrorID

3-116



Chapter 3 Create Motion Control Projects

The function block “MC_Home” cannot be used with a virtual axis. Instead, MC_SetPosition can command the
virtual axis to perform homing function.

s EtherCAT Task bF pou x -
1| proGRAM POU AEE
B 2 VAR
3 Stepl: BOOL; D
4 Servo ON: BOOL; 100 % (€ v
-
4 -
Step2 MC_ Fower 0.3tatus Homing_ ON
I [ 1 [ )
5 MC_Home_0
TRUE MC Home
[ EN - ENO——
5M Driwve ETC Delta ASDA AZ —Haxis Done —
Homing ON —Execute Busy —
0 —Pogition CommandAborted —
Error —
ErrorID —
€ MC SetPosition_0
TRUE MC SetPosition
11 EN ENO——
SM_Driwve_WVirtual —Haxis Done —
Homing_ON —Execute Busy —
0 —(Position Error —
—|Mode ErrorlID—

Then create “MC_GearIn” to activate a master-slave coupling with MC_Jog to trigger the virtual axis to move.
“MC_GearOut” will also be executed by stopping the virtual master axis. Once the slave is decoupled, it will retain
its velocity and move at a constant speed, which would need MC_Stop to stop the movement.

& EthercaT Tosk W Pou x =
i - —. ]
MC Gmazio O B Gmacut 0 i
MC_Gearln
EX ¥
Master Inf=as - SM_Dirave ETC Delts ASCR A2 —{3lave Dane |-
Slave Buay — —|Execute Buay
ERecute Commandanorted — Error
Ratiofoserator Error |- ErrarIl
Fetiolemominator EccorIl |-
Acceleration
Decelerstion
—{deck
MC_Jog 0 MC_Step_d
MO Stop
B el i
Busy |- SM Drive ETC Telta RSDR 22 —Haxis Done |-
andx; Ted - e — Execute Buay —
Error |- 71 —{Deceleration Errcr -
Eccorld |- —deck EccorID|-
{Deceleration
—{Tezk
Stepd MC_Hom=_0.Done MO SecPosition O.Dane Auto
] T T i%
_i_ B Ll U I L
Auto
I
¥C_Jog_0.JogForward Execats
P
i)
MC_Tog_8.JogForward MC_Gearout_0.Execute
e i
Lslf
< ¥
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3.4.3 Program Monitoring

When running a program, the current control status of system can be monitored and part of the device values are allowed
to be modified for system testing as well.

3.4.3.1 Setup Connection between Devices

1. Double click on “Device”. (The default IP address for AX-308E is 192.168.1.5)

2. Choose “Scan Network” on the Device page.
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Projects

3.

After the “Select Device” window pops up, select the “AX-308E” device and click on “OK”".

Select Device

S!_!ett the network path to the controlier:
= Gatew

A !Ax-snuEnnm 1T [0003.AD0E.A00S] | A
Y

-1{scanning...

Device Name: -
|AX-30BEAOMA LT

Device Address:
10003, ADOE.ADOS

Block driver:
uDP

Number of channels:
4

Serial number:
RTS-c7a8ccc74852337¢

Target ID:
16F70313

o] g

()

When the device is connected with your PC, information of the device will be displayed as shown in the following

figure marked by the red box.

|7 pewice x

Sca‘lmm..i Gateway = Device =

Communication Settings

Applications E— =
[i | - Bl = B
Backup and Restore | | :
| | -
L — - - - -
Files SR— - ™ 3 °
Gataway
Leg
e v
et IP-Address: Device Name;
localhest AX-308EAOMALT
PLC Shell
= Port Device Address:
1217 D003.ADDE.ADGS
Users and Groups
Target ID:
Access Rights 16F7 0313
Targat Typa:
Symbol Rights 4102

Runtime Clock Cenfiguration
Syctem Parameters

Task Deployment

Status

Infarmation

TargetVendor:
Deltalecronics

TargetVersion:
3.5.15.11
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3.4.3.2 Process Monitoring and Control

1. The correctness of EtherCAT communication should be checked before program monitoring starts. After
confirmation, double click on “EtherCAT_Master_SoftMotion”.

Devices v o x
=3 Untitled1 -
= [{J Device (AX-308EAOMA1T)
& Hardware Configuration
+ A Network Configuration
= B PLC Logic
= £ application
w Library Manager
] PLC_PRG (PRG)
i Pou (PRG)
= ;@ Task Configuration
£ EtherCAT Task
= & MainTask
& pLc_PRG
8] pou
+ (i Buittn_IO (Builtin_IO)
[ Delta_LocalBus Master (Delta LocalBus Master)
[ |EthercaT Master_SoftMotion (AX-308 Series Et<CAT Master SoftMotion) |
= [{J ASD_A2_E (Delta ASDA-A2E EtherCAT( Rev4_sM)
H&P sM_Drive_ETC_Delta_ASDA_A2 (SM_Die_ETC_Delta_ASDA_A2)
= "3 SoftMotion General Axis Pool
& SM_Drive_Virtual (SM_Drive_Virtual)

2. Choose “Browse” after entering the EtherCAT_Master_SoftMotion page.
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3.

Select EtherCAT port “cpswl” and click “OK”.

Select Network Adapter
MAC address Name Description
4006400651 B4 w0
1 IdmnDﬁSlBﬁ } cpswl  CPSWEND .
0

P
@),

e

After finish choosing network adaptor, the setting value of Source address (MAC) is displayed.

([ pewce ' ([ EtherCAT_Master_softiotion X

General [] Autoconfig Master/Slaves Ethercﬁw

SO R ST EtherCAT NIC Setting

Log Destination address{MAC) FrrFrrFEFEer [/ Broadcast ] Enable redundancy
Source address [MAC) [40-06-A0 -DE-51-85 Erowse..

EtherCAT I/O Mapping —_—
MNetwork Name pswl

EtherCAT IEC Objects (® Szlect network by MAC () Selact network by name

Sots 4 Distributed Clock [ Options

Click on the Compile button to verify the correctness of program.
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6. Upon completion of compiling, a report message of programming errors and warnings is displayed.

o
7. Andthenclickon ¥ to perform online monitoring.
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Projects

8.

status of PLC shows STOP until you click on

My Bb Vew Prgwr MOADA  Rad
1=l - L B

Cries  Dacig
L e -

raw

=

= {4 anutr
4 Casktn fiorecoed] |- ARENBATT]
e
= A i o B
A prrevea e
Bl
" el [aton]
W) oy g
] ok g
] i
= BB Tew Corbgurame
5l Wb T
e
Gl rmiam
Bl mc i
PSR TS
= ELE ]
L Pt o e S b ol M)
) tmercar bt i (4600 Sews KR e s
T A T A T AT
BuHgl 574 on_STC P eSDh_81 £ Prive_ETC_Deta_i
B Burtoton duml dsti-bast
e e [ e Seash

NN Ey

i ¥

Ly ]

Lmthan G4 @0

When the PLC is in the RUN mode, the status would be displayed as

4

Tosly  Wsdew aip

i ,_ qu\e

o e

1_;

and the status would shift to RUN.

The program needs to be downloaded after monitoring action is performed. When the download is completed, the

Sy _fa
T

ke s

SR IR L
TR -

3.dzatus

i DELvE E1C DelBd ArDs dz-Ha

e

o

R Y]

and the program is ready to be executed.

Me Bdi Vs Boperd | FIOADA Rkl Dakes Dby
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e
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10. Double click on “Step 1” and the icon

will be shown.
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11. Right click on “Step 1" to select “Write All Values of ‘Device.Application” and all the corresponding status will be
written in, which can also be performed by using the shortcut key Ctrl + F7.
| i pou x -
1 ) ~ |
Ste Serve ON
bR | 5
o Cur
2 L ]EEz Copy er_0
THES Paste yweT
_’I ¥ Delete
SM_Driy Status
Browse » legulatorfBealState
i New Breakpoint HiveScartRealState
£ Busy
Taggle Breakpoint T
Run to Cursor Errorib
| i Statement
- I_,ll_ Write All Values of'DM:eAppliuﬁnn'
_ll Force All Values of 'Device Application’
SM_Driy Unforee All Values of 'Device Application’
| z
S, Display Mode
TRUE ==hDiriveStart
4
Step2 MC_Power_0.Status Homing_ON
—iLi ) {
E MC_Home 0
AP MC_Home
SM Drive ETC Deita ASDA A2 —faxi. noneE [ Farce | R[HR [100% &y
< »

12. After activating “Step 1", both axes are under Servo ON mode. (Same operation to execute on the following
programs.)
| eou x -
1 =
Servo ON
MC Power 0
h MC_Power
SM Drive ETC Delta ASDA A2 —hxis Status
THUE ==——fFnahle bRegulatorRealStatce
Servo_ON JEEECEl—bRegulatorOn  bDriveStartRealState
TRUE ===bDriveSTart Busy
Error
ErrorlD
2 MC_Power_1
TRUE MC Power
—— |—h

SM_Drive Virtval —SAxis Status

TEUE === Enable bRegulatcrRealState

Servo OM m— bRegulatorOn bDriveStarcRealStare

TRUE ===pDriveStart Busy

Error

ErrorID
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13. Start homing for the real and virtual axis by activating “Step 2”.

| i pou x
Device Application. POU
~

Step2

Homing_ON

MC_Power_0.Status

14. After activating "Step 3",

SM Drive ETC Delra ASDA A2 —“jAwis

Homing_oN [EEECE—Execute

MC Home O

E! MC_Home
Done
Busy
0 —{Poaition CommandAborted
Error
ErroziD

MC_SetPosition (
MC_SetPosition

“MC_Jog" is triggered to enable the virtual axis to move, which also triggers “MC_GearIn”

to perform the following move of slave axis. When “Step3” turns False, “MC_Jog” and “MC_GearOut” are triggered
at the same time and the virtual axis stops to move. The slave axis moves at a constant speed after being decoupled,

{hoseirration
Deceleratisn

then the function block “MC_Stop” will be executed to command a motion stop to the axis.

4 Dcive ETC Delte ASDA A2 —3lave

= Drive _Vist ual —Ttastas iaceas - EEE
H_Drive ETC Selta 2= 5iave s - EEEE | ruse ERSEERE - |
[ [ Pr—— | st ==
1—{RatioNsatetos treos - Eewprln| - [HETNOTERE
1 —jHatialesoainnzor Erpori - (ECNEEN
360 — Acoelersion
360 —Dacalaracion
T
" _ing 0
H_ton |
=
TogFarvard Comantiborted - [TRIN
JogEsckuwacd Zrroz - Y
Valocity Ersorld(- [ERCNTERD

P
s:_.ay Rutn
| _T"f: ¥C_Jod 0. soTarvard
= ¥C_fmarin_U. Exncuts
(1]

H_CearOue_B.Execite
i1

RiFAT
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3.4.3.3 Monitor with Trace Tool

1. To monitor the status of input/ output pins and axes with Trace function while executing the program, navigate to
“Application” > “Add Object” > “Trace”. Then you’ll open the “Add Trace” window.
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2. Insert the name of Trace then click “Add” on “Add Trace” window.

Add Trace

@ Atoolto monitor variables graphically.

Name of the Trace

= =

o

3. After the Trace is successfully added, it will be shown in the project tree on the left side of the screen. Then double
click on “Trace” to open the Trace page.

3-128



Chapter 3 Create Motion Control Projects

4. Click on “Configuration” on the Trace page to open the Trace Configuration window.

-
| | EddVansh

@ Trace x

5. Select “EtherCAT_Task” from the drop-down list of Task on the Trace Configuration window.

« Trace Configuration x
e | Record Settings
Trace Record
- Enable Trigger O
Trigger variable = |
Trigger edge

Posttrigger (samples 8

Trigger Level

s ! x N
EtherCAT_Task
Presentation (diagrams) Record condition ‘_:) .
\&
Timawis Comment
= Diagram 1
Y axis .
ShomEyateiies Resolution ms -
Automatic restart O
Advanced...
Add Variabl e

3-129



AX-3 Series Quick Start

o

6. After finishing configuration, click “Add Variable” on the Trace page to open the Trace Configuration window.

& Trace x v
1 i i i Configuration
| _mu@
10 : g I
0 + ! + - 4 { +

-
-1 |
i |

=10

|
_— —
o 1s 25 s 45 Bs Es Ts Bs o5 108
7. Click the button ' on the Trace Configuration page to add the required trace variables or traceable parameters.

After the Input Assistant window is opened, expand POU on the tree and select “Step 1” then click on “OK”.

Bl ngut Assistans w i
E ]
Text Search  Categores &
Trace Varisbies & Mame Type Adgren Or”
| &' Trace Configuaation ® | Tracestie parameis = © spalicsen
= 8 rou
Vansbe
L —— e | ol * Auto
. T Yarabie I N & & ik
- Gragh talor il - I # Debyy
Lina i ® - ® o OME_Home B0
e e
| * Hpning_on
Point type

b MO MoveRinte
=l & M0 roners

* Out2

Eativate miimum maing

L] o OM 5
: | I::> KXY L
ettt i e G R
# Step3 :
o o . ®TOND u
[ LB « 2 2
i stuchred vew
| z T = L - -
| Docusentwtion
o]l | , = -
| | Stepl: BOOL; ~|
. o | (vaR) |
v
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8. Make sure the chosen variable is shown in the variable field of variable settings and then click “OK”.
« Trace Configuration X
Variable settings
Trace Record a
B S Variable . | POU.Step1 i ]
20U, T
B, SNLISRPL Graph calor lL-EIue v‘
{inetypa [/ Line vl
Pointtype I % Dot V‘
Activate minimum warning O
Critical lower limit 0
Presentation (diagrams) Warning minimum color Gk
Time axis
- Disgraml Activate maximum waming [
Y axis
. Shawnvailables Critical upper limit 0
== POU.Stepl Warning maximum color ERed
A riabl eset Displa g
Delete Variable oK \‘3“’“’
T T T T T T u T
9. Afterwards, the added variable will be shown on the right side of the Trace page.
@ Trace X >
i | configuration
i |_Add Variabl
|
10

== POU.Stepl |
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10. Right click on the Trace and select “Download Trace” to start monitoring.

¢ Trace X v
_ | | Configuration
| Add Variable
P L i Ho o otk i S st L neaned ol B3 Lt ol e 0 i b bt ! o ot [ T =
i |
1 | f | Add Variable
| f @
1 Start Trace @
§F Stop Trace
| | [l Resettngger

[¥] awtoscroll
Q Cursor
- Mouse Zooming

o

Resat View

AutoFit

b | A7

ity Compress

Sar  Stretch
Cormvert to single channel
Convert to multi channe|
Online List ...

| Upload Trace

b Configuration

Load Trace_.

T T [ et Save Trace...

Expont symbolic trace config

Statistics

] 1s 25 s ds -1 &s Ts Bs Bs 108

11. In case that there’re more than one variable or parameter need to be monitored, you can just right click on the scope
and select “Convert to multi channel”.

e e e o ———— -

e z > = = = i = "

== FOUStepl =
- POU.Stepl

Start Trace

/‘ | Add Variable
A i |l Download Trace
>
FR  Stop Trace

Reset tngger

Autoscroll

|i1!
| Iy Cursor
h
i

Mouse Zoaming pe

—
Online List ... @

4 Upload Trace
Configuration
Load Trace...
Save Trace...

Export symbolic trace config

Statistics

o

1 T
165 17
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12. After choosing “Convert to multi channel”, two data-recording oscilloscope will be displayed on the page for the two
chosen variables added on the right.

& Trace x -
1579 i 3 I : ] = Confiquration
il i i | Add Vartabla
{ i i - POUStepl =]
. POLLStep2
10
05
154
10
08 ' I : i v ] . - *
3m27s 3m28s 3m20s 3m30s Im3is

13. Repeat the above steps to add more required trace variables and traceable parameters.
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14. While a program is running, you can observe trigger events and the current position of axis as well as the velocity
via the data-recording oscilloscope.

ETR p =

0

¥

Introduction of the process shown on the scope:
® Execute “Stepl” to activate the real axis and also the virtual axis.
@ Execute “Step2” to make both axes perform homing.

® Execute “Step3” to trigger “MC_Jog" to activate the master axis. Meanwhile, “MC_Gearln” is also executed to
command the slave axis move which follows the master axis.

@ After “Step3” turns False, the master axis will be stopped by “MC_Jog” and “MC_GearOut” is triggered at the same
time to stop the virtual axis. Then the slave axis moves at a constant speed after being decoupled. Finally, the function
block “MC_Stop” is executed to command a motion stop to the axis.
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3.5 Setup Projects with Built-in Encoder as Master

This example presents a servo motor with a master encoder to perform axis coupling.

3.5.1 System Hardware Configuration

AX-308 connects to a servo driver (ASDA-A2-E) directly through EtherCAT communication port to control the positioning
of servo motors which follows the virtual axis.

AS-PS02A AX-308E ES5-25LN8542
[ ’E;i] —
PaA
e ;,g—_,
S £t I
KR o e | £33
[=—=N
EtherCAT
o Tools and materials
Numbering Item Model Number Q'ty
1 AS Series Power Module AS-PS02A 1
2 AX-3 Series CPU Module AX-308EAOMALT 1
3 Encoder ES5-25LN8542 1
4 Power supply DVP-PS02 1
5 Servo drive (EtherCAT) ASDA-A2-0421-E 1
6 Servo motor ECMA-C10604ES 1
7 Servo power cable ASD-ABPWO0003 1
8 Servo encoder cable ASD-ABENO0003 1
9 EtherCAT communication cable (1 meter) | UC-EMC010-02A 1
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o Configuration between encoders and motion controllers

4 Introduction to encoder’s function

Numbering Color Function
1 Brown 5V
2 Blue ov
3 Black A
4 Black/Red A
5 White B
6 White/Red B
7 Orange Z
8 Orange/Red z

€ Connect the encoder to the controllers

AX-308 ES5-25LN8542
Encoder
1 P A
2 P A
10 = B
11 B1- B
15 =4 DC 5V
s X DC 0V
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3.5.2 Create New Projects and POUs
3.5.2.1 Create a New Project

1. First, open the programming software DIADesigner-AX.

AX]

2. The display of DIADesigner-AX is shown as below.
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3. Click on “File”.

4. To create a new project, select "New Project" from the drop-down menu for DIADesigner-AX V1.0.0 or select
“Standard Project” from the drop-down menu for DIADesigner-AX V1.1.0 or later.
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5. Select “Project AX-308EAOMALT” after entering New Project page. Name the project in the field of Name and
choose a path to the archive location, then click OK to move to the next page.

1= New Project x
/
Categories
i Libraries
1 Projects

Templates

A pm]ed cmtaﬂng one déﬂce, one apphcah&!, hvoerrptymplemmtamfmﬂ_c_PRGaﬂMuhm_ﬂ

Name [unbtied: |

Location {E:.ﬁsers\admh'\[)oq.n'nehm v |

e

6. After entering the project page, double click the target object in the project tree on the left side of the page to open
a certain program or configure settings of relating modules.
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7. Double click on “Network Configuration” to create servo axes in the system.

8. After entering “Network Configuration” page, select the servo drive slave based on EtherCAT and double click on it
to add new axes.

A, Metwork Configuration Editor %

- Product List Editar SR
led 1 g =T + Ll r E
[ ot
EtherCAT roduct Lis
Il ModbusTCR/EtherNetiP || ' ®® Controllar
o W Modsus ; « [ Scrvs Device
4
oF B cancpen « § aspaz
« H Asp-aze
AAMEAMAIT
| Ascee]l
Device it

i ASD-A2-M
| I asoa3

| il AsoBa

B Drive & Active Front End

Delta ASDA-AJ-E EtherCAT{CoE] Dnive
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9. Move the cursor onto , then click and hold the left mouse button and drag the yellow line to connect with the
line of EtherCAT_1.

A, Netwark Configuration Editor 3
(L}

- || prodict Lt Edior e x

Pmdm"hlid
- Controller
4[| ServoDeviee
+ i aspaz
« [ AsDa2E
& H Aspa2E
T ¢l asD-AzM

Divies B Aso-as
B aspea
I B Drve & Active From End

Delta ASDA-AZE EterCAT(CoE) Dive

10. After connecting with EtherCAT_1, the slave device is displayed in the project tree (fields with red borders) which
also means it is successfully configured with EtherCAT communication.

File Edi View Projpect Budd Online Debug Tool  Window Help

4
GE-— - - AR R I R T = L
= B Xk Network Confiquration Editor ~ || Praduct List Edtor - B ox
= e B e AT T = "
= [ Device (AX-30BEADMATT) [Sewich Toolke m
f —iard:'tectmfo.lamn FroductList
* Netw: onfiguration
= B PLC Logc y | W Conboller
= I3 application 4 [ SerenDevies
(5 Lbrary Manager « i asoaz
W] PLC PG (PRE) 4 H aspaoE
= (8 Task Configuration -
& EercaT Task Q"‘d' i, axnisze
= & vanTan: R B aso-a2m
i &] pPc_PRG = | § Aspa3
*+ |5 puitn_30 (uitin_10) + [ aso-B3
 Deits LocalFis Master Melts LocsFis Master)

= (] EtherCAT Master_Softation {AX-308 Series EtherCAT Master 54
= |i) As0_Az_E (Delts ASDA-AZ-E EtherCATICoE] Drive Revd_5M
WP M _Drive_ETC_Deitn_S50A_AZ {SM_Drve_ETC_Delta |

B Drve & Actve Front End

Dielta ASDA-AZ-E EtherCATICOE) Dove
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11. Then click “Builtin_IO” in the project tree to open the Builtin_lO page.

12. Select the checkbox of “Counter 0” since the first set is Counter in this example. To start the encoder, it must be
configured with an external harware device.
[ 3 sumn 0 x|

Hardwars 10 Configuration
|
Status
Counter Configuration
IEC Dbjects
Status N N
s
Information o L]
| 1 9
551 2 10
3 1
4 12
al I
5 13
L 14
7 15
5/50 5/51
our our
AL Cnt G+ A Phase
i . Coneral duitout | .
2 Gt CH 7 Phas it et
” = 1 5
A2 | t
B2 2 6
= 3 7
o w
Encoder
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13. Double click on “EtherCAT_Master_SoftMotion”.
:. [ Device (AX-308EADMAIT)
o Hargware Configuration
£ A Network Configuration
= B PC Logic
= £} Application
i cioeary Manager
[# puc_pac prg)
= (38 Task Configuration
&5 EtherCAT Task
= g MarTask
@] ric_pre
L4 >
3 Devices [ POLs .
14. Set “Cycle time” to 2ms and “Sync offset” to 50 on the EtherCAT_Master_SoftMotion page.

[} EtherCAT_Master_SoftMotion X 2.1
General 4] Autoconfig Master/Slaves EthercAT‘— |
Sync Unit Assignment I EtherCAT NIC Setting - —

Log Destination address (MAC) FFFF-FFFF-FEFE Broadcast [ _] Enable redundancy

Source address (MAC) 00-00-00-00-00-00  Browse.. |

EtherCAT I/O Mapping ey

Network Name ]cpswl

EtherCAT IEC Objects () Select network by MAC (®) Select network by name
Status 4 Distributed Clock | Options
Information

Cycle time |2000
Sync offset lso

Roin

[[] Sync window monitoring

Sync window 11

ar
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3.5.2.2 Axis Parameter Setting
1.

o

2. Set the axis type to “Rotary Axis” and you will be able to

Setting” with a default value of 360 degrees.

| ar sM_orive ETC_Delta_aspa A2 x

Gensral Satting Aws Type and Limits

| Virtual mode

rear Akis Softwars Limits f
7] Activated |
egative [u]: | ]

Postve [ul: (1000 B

I Heoming Seting

| CEmmissicning

| SM_Drive_ETC_Delta_ASDA_AZ:

1EC Objects

| Ratary Axis Modulo Setting
e Madula weiue [u]: [380
Infarmation

Transmission Mechanism

Hechanism Type | Ball Screw

™

Select the first servo axis “SM_Drive_ETC_Delta_ ASDA_A2” and double click on it.

configure the max modulo value for “Rotary Axis Modulo

General Satting Auxis Type and Limits

[ Wirtual made
Homing Setting | Linear s Limear Axis Software Limits
& Rotary Axis | Activated
Commissioning Wegative ful: [§
SM_Drive_ETC_Delta ASDA AZ: Ponitrve [u] | 10600
IEC Objects
Status Module value [u]: 360
Information

Transmigsion Mechanism

Mechanism Type | Ball Screw

@
U]

3-144



Chapter 3 Create Motion Control Projects

3.

Choose “Round Table” for the machanism type as a reault of rotary axis type used in this example.

¢ SM_Drive_ETC_Delta_ASDA_A2 %

General Setting Axis Type and Limits Motion Parameter
[ virtual mode Error Reaction
Homing Setting e =  Linear Axis Software Limits Py 3
O Linear fxis devati 2
| b [ wick 5 D i B
(@) Rotary Axis Activated j i i fa% e E‘
Commissioning Nagative ) B Velacity Ramp Typs
SM_Drive_ETC_Delta_ASDA_AZ: Positave [u): B ® Trapezoid () Sin® () Quadratic () Quadratic(smooth)
IEC Objects —
| Rotary Axis Modulo Setting Fosition Lag Supervision
Stetus Modulo value [u]: [350 I | ossion Log Revction. | Deacivarcd < wgumenl [ B
Information Transmission Mechanism

Mechanism Setting

Mechanism Type | Round Table "‘ ;
N (1) Command pulse per motor rotation: 131072 [§] tputse]
(4) [4) Movamant distance per motor ratation: -_1 E‘ [ Unit ]

@
{1) Gear Box
{2) Gear ratio numerator 1 E
Gear Ratio =
(3) {3} Gear ratio denominator _‘l E,

Continue with gear setting, set “Command pulse per motor rotation” to 1,280,000 and the user unit to 360 degrees.
. P1-44 Motor Pulse per revolution
(Gear ratio = )

P1-45 Command Pulse per rotation

84 SM_Drive_ETC_Delta_ASDA_A2 X

General Satting Axis Type and Limits Mction Parameter

f [ virtual mode Error Reaction
Haming Setting ) Linear Avig  Linear Aocis Software Limits I
| by uick Stoy i
@) ey g aciatid O p  Deceleration [u/s): (100 Bl
| Commissioning Negative [u]; |0 ¢ Velodity Ramp Type

® Trapezoid () Sin* () Quadratic () Quadratic{smooth)

{4l | 4w

SM_Drive_ETC_Delta_ASDA_82: Positive [u]: 1000
IEC Objects :
Aaotary Axie Moduls Sstting Fosition Lag Supendsion
Status Modulo value [u]: 360 H Postion Lag Reaction  Deactivated | lagumitul: [t - 3
Information Transmission Mechanism
: = 1 Mechanism Settin
Mechanism Type | Round Table - 1

{1) Command pulse per motar rotation: | 1280000 % [Pulse ]
@ {4) Movement distence per motor ratetion: |360 B rum)

)
(” Gear Bax
0 i {2} Gear ratio numerator 1. @
Gear Ratio = = —
(3) Gear retio iE B
(E)] -
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5. Since the mechanism is not equipped with a gearbox, the gear ratio for gearbox would be 1:1.

, General Setting
| Homing Setting

| Commissioning

| SM_Drive_ETC_Delta_ASDA_A2:
1EC Objects

Status

| Infarmaticn

84 SM_Drive_ETC_Delta_ASDA_A2 X

Axifs

Type and Limits

[ virtual mode
() Linear Axig  Linear Axis Software Limits
(@ Rotary Axis Activated

Negative [u]: |0

[alr| =

Positive [u]: ﬁﬁt‘-
Rotary Axie Moduls Satting

Medulo value [u]: (360 [\f:]

Transmission Mechanism

Miechanism Type | Round Table ]
4)
(2)
(1 E:‘
0 E)]

6. After finish configuring gear ratio relationship, click “Homing Setting” to enter the tab page.

Motion Parameter

Error Reaction
"l Quick Stop D T/ (100 IE
Velocity Ramp Type

® Trapezoid () Sin* () Quadratic () Quadratic{smooth)

Position Lag Supenision
Position Lag Reaction  Deactivated v Lag Umit [uls |1

Mechanism Setting
(1) Command pulse per molar rolation: | 1280000
{4) Movement distance per motor rotation:

& teuser

{2} Gaar ratio numerator '1. @

Gear Ratio = —
(3} Gear rato it %

¢ SM_Drive_ETC_Delta_ASDA_A2 X |

General Setting

Homing Setting

Commissioning

SM_Drive_ETC_Deita ASDA_AZ:
[EC Ohbjects

Status

Infarmation

Axis Type and Limits
:l Virtual mode

“ Linear Awic  Linear Axis Software Limits
@ Rotary Axis Activated

Megative [u]: [3 i
Positive [u]: |—1_u I
Rotary Axis Modulo Sstting

Modula value [u]: [360 5

Transmission Mechanism

Mecharism Type n.o_ded:Iu |

(1)

0

@
@ w

Motion Parameter
Ermar Reaction

] Quick Stop  Deceleration [u/s®]: 100 B

Velocity Ramp Type
e Trapezid () Sn2 ) Quadratic () Quadratic(smaoth)

Fosition Lag Supervision
Position Lag Reaction | Deactivated 2] Lag Limit [u]:

Mechanism Setting
(1) Command puise per motor rotation: 1280000 [y [ Pubse]
{4) Movement distance per motor rotation: |360 E [ Unit ]
Gear Bax
(2) Gear ratio numerator [z i
Gear Ratio = e
(3) Gear ratio i [1 &

3-146
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Since the axis type is rotary, choose Mode 33 to execute homing instruction depending on Z pulse. The
descriptions of each mode in different cases are listed below.

4# SH_Drive ETC Delta ASDA A2 X

General Setting

B 1oamm]
I:z_u- ) E[o,:w]

Heming speed during saarch for st
Homing spesd during search for = pha

Homing Setting

Comemissiopng

Heming Acceleration | 100 B pe)
ﬁ_g;;;_j‘l:_ndu_awa_n:: Description
Mode 33 : Depending on Z pulse in the negative direction
Rews
et In mode 33, The homing instruction is executed and the axis moves al the second-phase speed ( Homing speed

during search for Z phase pulse ) in the negative direction. And the place where the axis stands is the home position

once the first Z pulse is met.

r—i
i 0 ]
| -—]
Stop point Start pont
Heg direction < I

Z pulse

Then configure the proper homing speed settings, which should match with the mechanism.

¢ SM_Drive ETC_Delta ASDA_AZ X

General Sezting Homing Mode | Mode 3
Homidg S4tiing Homing speed during search for switeh | 100 # (oarm)

Haming speed during search fur 2 phase pulse (50 i¥ [0-10m] "_
Cammizsianing Homing Accelesation 100 B s

i-é_an;:a:;m_oelu_mn_u; Do

z = Mode 33 : Depending on Z pulse in the negative direction

St In mode 33, The homing instruction is executed and the axis moves at the second-phase speed ( Homing speed
during search for Z phase pulse ) in the negative direction. And the place where the axis stands is the home position

once the first Z pulse is met.

=1
[ | 1 1 |
—J
Stop point Start point
Neg direction - :

o 1 L 1 |
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9. After finish the settings of gear ratio and homing mode, the parameters on the servo drive need to be tested for DI9
and DI10 inputs placed on the servo as a result of hardware limit. To configure the pin functions of DI9 and DI10,
double click on “ASD_A2_E".

Dece
= {4} Lintings
= [ Device (AX-30GEAMAIT)
M Hardware Canfiguranan
+ A Network Configuratian
= [&ll 2L Loge
= [} Application
i) Lbrary Marager
] PuC_FRG PRG)
=3 Tosk Configuration
5 EtherCAT Task
= @ MainTask
& e s
[ Buitin 10 it o)
4 Oelta_LocaBlus_Master ([Deits LocaBus Master)
St T

[Ax-308 Frwig sior)
[AX-308 figri}

:g Devices J ol

10. Click “Startup Parameters” tab on the ASD_A2_E page.

4] Asp_A2 E x -

General Address Additional

EtherCAT. ~

Autolnc address 0 - [[] Enable expert settings
Process Data
EtherCAT address 1001 = [] optional

Startup Parameters
4 Distributed Clock

EtherCAT IO Mapping Salect BE e e 3
EtherCAT IEC Objects Enable {2000 Sync unit cydle (1s)
Sync0:
s y Enable Sync 0
Infarmation Syncunitcyde g [2000 5| cvdetime (us)
User-defined 0 v shift time (us)
Syncl:
Enable Sync1
Sync unit cycle x1 2000 A Cydle time (us)
User-defined 0 = Shift time (us)
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11. Click “Add” to add new parameters on “Startup parameters” page.

) POU  [ms  SM_Drive £TC_Delts_ASDA_A2 | & EtecaTTask [ ASD_AZE x| v

General by Dtdete @ MoyelUp & MoveDown |
Frocsss Dats Line bindex  Name Value  Bitlength AbortonEror Jumptoline onError Mestline Comme
I| ~1 |8 116200 Op mede 8 8 O O 0 Op mode
Startup Parameters 2 16#60C2:16#01  Interpolation tme period 4 ] 2] @] 0 Interpolat
3 16360C2:16202  Interpolation time mdex 3 B O [l 0 Interpolat
EtherCAT If0 Mapping 4 16=6098:16500  Homng method 14 32 O O 0
& 162600A:16200  Homrg acesleration 100 32 0O O 0
EtherCAT IEC Objects &  16#6099:16#01  Speed duing search for switch 100 32 O 0 0
7  1686093:16402  Speed dwingsearch for zero 50 32 O [l 0
Status
Information

12. Select “P1-44" and hold the Shift button to select multiple parametres. Then click OK to add the selected

parameters.
Select tem from Object Directory il
Index:Subindex Name Flags Type Default N |
1622125:16200  DRV's Parameter P1-37 RW UINT .
1622126: 16200 DRV's Parameter P1-38 RW UINT
1622127:16200  DRV's Parameter P1-39 RW UINT
1622128:16500  DRV's Parameter P1-40 RW UDINT
16#2129:16500  DRV's Parameter P1-41 RW UINT
1622124:16200  DRV's Parameter P1-42 RW UINT
__16=2128:16=00 _ DRV's Parameter P1-43 BAY UINT
162212C: 16200 DRV's Parameter P1-44 RW UDINT
162212016500 | DRV's Parameter P1-45 [rRw  ubmT
16=212E:16500 DRV Parameter P1-46 RW U
168#212F: 16500 DRV's Parameter P1-47 RW UINT
1622130:16%00  DRV's Parameter P1-48 RW UINT
1622131:16200  DRV's Parameter P1-43 RW UINT
1622134:16500  DRV's Parameter P1-52 RW UINT
1622135:16200  DRV's Parameter P1-53 RW UINT
1622136:16200  DRV's Parameter P1-54 RW UDINT ¥
Name DRV's Parameter P1-44 |
- = |
Index: 165 212C = Bit length 32 =
SubIndex: 162 [0 S| vale Do 3] [ Cancel
[]Byte array ‘
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13. The selected parameters you've just added will be displayed on the list.

CETTEET T
i;m +.Hd :.l-r' .'.-.l;:l:u ¥ ke b '-.ut-.n:.n_ |
Bitess tits L IngesSubodes  Mams Wakos St length  AboromEeoe  Jumpho Lne onBmar Pestlise  Camenent
1 MRS Dpmode 3 1 ] B 8 Tymade
Hrban Facamertue 7 WEOCHEEN]  [rismolston e pesd A a O & ] 0 Irerronlabon fme penod
1 ECEHeld  Inepelstion ime ndex -1 [ ] O 1 Triwrzclabion ore noax
Ether LT 1D Mapzing 4 EeSERIbeD oo maied EH 3 o LT i
3 DRERIGAIMASDN  bomng acopersbon ] -] 0 [ o
Sthe T EC fniets &  EATVLIAE]  Speeddeng seah ke weih 1M = 1 (] i
T Melitell  fesddempmechiroen 8 X 0 0 [
1 MM DRV Peramate Pl n | = a
& MEZIDcMS0 DRV Peramstee P18 = = @] o
Ixfamiatnar -

14. Set both values of P1-44 and P1-45 to 1, which should match the gear ratio in axis parameters. (All the setting
values on this parameter list will be downloaded to the servo drive once the EtherCAT communication is
established.)

(] s a7 b % -
Sl e b B 3 Deleis @ v b Mees Down
ﬂ Bt bew  Indechubndes M Viahow Bilength  Abortonbrer  Jumpiobneonfmor Msdlre  Comment
1 eESEENOESM Do mode ] ] a ] [ Cp ode
Rarbap Twdmetens ] BN a0 [nievpualsioe e peeed L] B r & ] a I polabon v pred
— 3 SESEOCREES0D [nievpelafios Bre indes 3 a =] 3 a Praz ik ton Dew s
BtherCAT 140 Mapging & MEGIEIIGED  Heeegmod n 1 (=] o [
B BECRIRASSH]  homing soosenrion 1 1 o 0 i
ErherCAT EL Oojects B HeEMEesl  Sperddeng seech b sty 100 L=} c (=] 0
7 MeEEine?  Speeddeng wach i o W o3 0 1
i B ESLCEsN]  DRviParmeens Pl 1 73 0 o
e % MeNI:Hel]  DRVsPareis PL40 i 3 O 1

15. Use the same operation to configure the following parameters, which the DI4~DI7 should be turned OFF and the
retentive parameters should be configured.

| FYTEET =
G e dadd Bl 3 Duhus @ Favis g M Do)
Prwiacs Dol Lrw  indacSuhndss  Baove ik Wit limgth  Abstenferms  Jumpio lineen Emet  Mast Liss  Cameent
! 1 ednnlbedd  Opmoce ] 1 O O 1 Sxrade
BaTap Faramansn 7 ESRCAMSN  IniemolaSon me pened | [ = ] [ Ineprpolsson tre penod
1 BTSN [rherpsioe e ndes 3 [ 3 o [} Irermpmdabin rrr pden
EtherCAT 1 Mapsing & DEaST1AEDD Hoeegmefhod n L0 a ) o
5 sSeslkniSs]  HEmog Acrakrabon 100 n ] (] I
StherZaT BL Dty MR tpeeddetng wearih Biewth 1M 2 | = [
7 OEEDHEE?  Spesddemsesthie e 5 12 LI ] ]
§ 5 MENNrMsal  DEVaPatsmeter P18 L 1= = = a
faairi 3 MEENEMe] DS Ramet P14 1 12 " I_ 1
| 10 MEN0Eel DRV Raavels PL-1Y o) i 0 0 q
10 MerOEEe0d DIV Parrater P14 .0 o (i} i} [
1§ LR R0 DEVeRmwmetsr PI-1S bed H r_" ['* o
15 SEEIIINIEEGD | DEVE e eeeter P35 258 38 il | (] 0
14 M eld DSy Peremater PI-LE ] i B8 4
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[ ] Servo parameter

Use the same operation to configure the following parameters, which the DI4~DI7 should be turned OFF and

the retentive parameters should be configured.

Parameter Function Setting Value
P1-44 Gear ratio numerator 1
P1-45 Gear ratio denominator 1
P2-13 DI4 digital input pin function 256
pP2-14 DI5 digital input pin function 256
P2-15 DI6 digital input pin function 256
P2-16 DI7 digital input pin function 256
P3.12 Remain uncha(\ged with thg parameters 256

before the drive power being cut off.

*Note: Please refer to the user manuals of Delta ASDA-A2 Series for more detailed information of parameters.

16. After the settings of real axis is completed, double click “Builtin_IO” to configure the encoder.
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17.

Click " Counter Configuration” on the Builtin_IO page.

4 Builtin_10 x

I
Hardware 10 Configuratinn

Counter Configurathen

TEC Obfects
Status

Information

18.

| Counter 0
Counter Mode
Counter Mode Descriphon
Clockwne Puive — I_f_:
upn
euntertlnghwine Rulse ’ 1 1
T . . I . —
FD
Dwection Cipciniie | CoumEr-dothmie
arhane puine ¥ - gy SN (N == S
. AR
B-Fhase Fulte 1 L ! I
attuserube  _F 1§ , A t__f A
4AB
B-Fhaze Fuise ' t ". 1 * 1 f T
[ External Trigger
A Standard Auis Type
W Linear Avis () Retary Axas
Encodes Type: Ineremiental Encoder — .
Module: | 360 i+ [unit]
Transmigsion Hechanism
Mechariism Tyoe | Ball Screw Hachisas Settin) =
4 (1) Command pulse pes matar retation: |1 4 [Pulse]
@ F— {4) Patch: i'f g { Unit ]
L4Y] FTA i
L
Gear Baw
@
(2) Gaar ratis numerator 1 E
Gear Ratio =
(3) Gaar ratio denominator |1 2]

Select the counter mode. In this example, an encoder with AB two-phase pulse is used.
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19. Choose “Rotary Axis” as the axis type, which the modulo is set to 360 degrees for a circle.

20. “Round Table” is used as the machanism type in this example.
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21. Continue to configure gear ratio settings, set “Command pulse per motor rotation” to 2500, which is for per encoder
rotation, and the user unit is set to 360 degrees.

22. Since the mechanism is not equipped with a gearbox, the gear ratio for gearbox would be 1:1.
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3.5.2.3 Programming for New Projects

Operating process in the example
[ | “MC_Power” will be triggered and enable two servo axes (Servo ON) after executing “Step 1".

[ | “MC_Home” will be triggered after executing “Step 2" to command the real axis back to the home position.
While “MC_SetPosition” is required for returning the virtual axis to zero position.

[ | Execute “Step 3" to trigger “MC_Jog” and the virtual axis starts to move. At the same time, “MC_GernIn” would
be executed and the slave axis starts to follow. Once “Step 3" is aborted, “MC_Jog” will be stopped and
“MC_GearOut” will be triggered. After the Done output of MC_GearOut becomes TRUE, “MC_Stop” is
triggered to stop the slave axis. The whole process will be performed repeatly till the contact singnal of “Step3”
is OFF.

[ | The value of Counter_1 will be increased by 1 for each time the operation being executed automatically.

Programming with newly-created POUs

First, create a new POU by right-clicking “Application” to choose “Add Object” and select “POU".
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2. Input the name of the new POU in the “Name” field and choose LD language for “Implementation language”. When
finished, click “Add” to add the new POU.

Add POU X

\‘_'H Create a new POU (Program Organization Unit)

Name
|Pou

Type
(®) Program
() Function block

Access specifier
Method implementation language
Continuous Function Chart (CFC)

() Function

Return type

Implementation language

Ladder Logic Diagram {LD) B

3. The newly added POU would be shown in the project tree, which needs to be added in Task by double-clikcing
“EtherCAT_Task”. (Function blocks related to axis motion needs to be established in EtherCAT_Task to ensure
normal operation of axes.)
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4. Click “Add Call” on the EtherCAT_Task page.

5. Click “OK” after choosing the newly-created POU.

| epan fusvian b
| Teuk Gearn  CEljA

e a P TyEe Ly
= O Applaman
H P pEs s

dirow
e g,
WL

[ mEErLr——

D soymawrinstien

FROCEMR FO0
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6. After adding the POU in EtherCAT_Task, “POU” will be shown on the lower half of the EtherCAT_Task page as well
as in the project tree. Then click the POU from the tree, which is under the category of EtherCAT_Task.

7. With ladder logic programming language, add new commands by using the red-circled field marked with 0 while
field @ is for adding required Function or Function Block.

Fle Edit View Projmct FBOADAL Budd Onime Debug Took \indow Help

X
Ve S | MAL MR g I b R s X =

W] ® moux B Ehercar Tas
H | FROGRAM POU

VAR

D AR

Tookior * i x
- General

[i rectwe:

£F Box

I Bou with S4END

e Ay grment

DFI

+ Jump

-t Retun

& mpue

T Branc
100 % @ W Eweco

= + Boolean Operators

J l * Math Operators

* Other Dperators

* Fumction Blocks

+ Ladder Elements

| = Pous

I
< >

tasthubd: @ 10 Precomple oo G Profect user; [nobody) L)
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8. Click on the desired place to add new commands on POU page, then select IE

Fle Edit View FProject FEDADAL  Buld Online Debug Tock Window Helo Y
e W & Il MUKy BT RN e "
= LALELE & &N EW T i

- Geneml

[ Natwon

& sox

£ Boxwith ENEND
o Apignmant

+ Jumg
. Fegtuny
W lout
T Branch
120 % @& W Teoke
- s = = = | + Boskean Operatoes

'\ * Other Dperatoes
* Function Blacks
@ * Ladder Elemaents

+ POUS

[R+1a] (0w i@
< 3|t »
Lithdd: © 1 @0 Precenle - Preject user: [sobady) ]

9. After the selected command is shown in the POU, click “???” to enter the name of instruction variable then press
ENTER key to continue with the “Auto Declare” page. Click “OK” after checking whether “Type” is correct.

Auta Declase B
szpe saarss Tree
i 2| et | oo
Object risaliaatios Riden

FLC_PRC (Anckcaton] - l=t |

Hags Conmest
CORSTANT -
Carmam

[ renaszsren

| & emercar Tam ¥ Pou x -
| B 3|
| ) PROGRAM EBOU - @‘
e Ao =
| Stepl: BOOL;
o = ver

| 100 % R v
1 L

{'—=
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10. Then add the ouput instruction by clicking on the desired place and choosing El

Fie Bt Vs Prge PEDADAL  Buid  Onles  Debog  Took  Wedow ek

8 I Iemy ML AL RYITAG

= TR BOOD &= C y
j ‘

Click “???” to enter the name of instruction variable then press ENTER key to continue with the “Auto Declare”

11.
page. Click “OK" after checking whether “Type” is correct.
_— - .
Stepl bk
} i ?\
Stepl Bervo ON | oa—
duste Declare *
Scope Narme Type
VAR w | [servaon | !555[ . | -
Dbfect Initialization Address
20U [Appicatior] o el | |
Flags Comment
[ClconsTanT
CrETAN ‘
CIPeRsISTENT
12. The instruction names you have added previously will be displayed as well as the instruction types, where the
name and type of the instruction can also be added directly. (Same operation for the examples in later discussion.)
PO 1 Jdi 3|
]
Lk 58
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13. To add new function blocks, click and hold “Box With EN / ENO” then drag to ‘L\_.}

& Ethe CAT Tk ) orou x

PROGRAN £ A[E] - General
v o i Netwark
Stapi: AOOL; £ 8o
o, :;;\'ﬂuﬂx' AL - - - ..m- .!. thp.!r-'l
a: = ————--_- - i bt
- pp——— < iE e
Srepl - ——— = - e Bflicasil
S — + ] o
e T Sranch
N Ewecte
* Baolesn Operators
+ Hath Operators

* Other Operatars
+ Fanction Blocks
¢ Ladder Elements
+ POUS

14. Click “???” and insert the name of function block then press ENTER to display the function block. Insert the name
and press ENTER key again, then “Auto Declare” window will pop up. Click “OK” after confirming the “Type” of
function block is correct.

& EWerCAT Ttk ] POU %
1 PROGRAM FOU
(5] < VAR
Seepl: HODL;
Servo OH: BOOL:
EHD_VRR

12

293
je

VAR
Suepl: BOOL:
Servo_ON: BOOL;
END VAR
— —
Stepl
I
Ir
Srepl
e [
— [
223 i 4
——1 [—— Auto Declare ® BEPAEE D |, .
azz | WC_Power
Stape Neme Trpe — =N EKO
VAR | M power 0 | JMc_power vis it SR
—Enable bRegulatorfiealStace -
Object Tristindization Address —{bRegulacoron bOriveStartdealStace —
'pm [a- m m\] &l [ — _“5 e — ———— _EUWLWSK.G:C Busyr—
L | =N
Flags Camment ErrorID—
[JconstanT | 6
CIreTam
[CIperstsTeNT
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15. Continue to click “???" and insert “TRUE”, then press the ENTER key.

& EecATTes  [] POU x -
:|  PROGRAM PoU A &
= i wam
Seepl: BOOL: D
4 Servo_OW: BOOL;
MC_Fower_0: HC_Fower: 1
A emosar —— ___ﬂull |
Stepl Serve_ON
10 s
1 rr L
2 M Power. 0
223 MC_Powsr
— 54 ewo
@ s Status—777
nable bRegulatorRealState -
—tRegulatorOn  bOriveStarcRealState
—jbDriveScart Busy [—
Errori—
ErrorID [~
| & EpecarTax 3 PO x| =
[ 1] *rocRan Fou n[E
| =1
=2 2 wa
Stepl: BOOL; a
Serva OH: BODL:
MC _Fower 0: HWC Fower; |
e emsas s . ton iy 4
Stapl Serve 0N
1 i
i i
i i Bowng.l
MC_Power
ERD|
Haxia Status 277
={Enabls bRegulatorfealState
—{bReguisterin bDriveStarcicalSeace -
art Busy -
Error —
EXrorio—
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16.

mark “??7?” does not represent any variables and errors may occur while parsing.

Fle bl Ve  Bol DAL B Ol

Insert the name of servo drive to the Axis input pin of the function block and delete “???” of other pins, since the
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17. Use the same operation to create “DFB_HCnt” function block after “MC_Power” has been created.

18. Navigate to “Builtin_IO” > “IEC Objects” > “Variable” and enter the encoder’s name “Counter_0". The name of each
newly-added encoder axis will be shown here.
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19. Insert the name of encoder to the Counter input pin of the “DFB_HCnt” function block and delete “???” of other
pins, since the mark “???” does not represent any variables and errors may occur while parsing. (To enable the
counter function, the function block “DFB_HCnt" is required.)
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20. Add “MC_Home” function block to make real axis performs homing, while “DFB_PresetValue” is required for
encoder to return the counter value to zero.

21. When the encoder axis is taken as the master, insert “Encoder_Axis” to the Master input pin of “MC_Gearln”.
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22. The counter value of DFB_HCnt is converted between unit and pulse counts, according to the parameters set for
Encoder_Axis as shown below.

23. Use MC_Gearln to make the real axis follow the encoder. MC_GearOut is executed when ‘Step3” being turned off.
Then the slave axis moves at a constant speed after being decoupled. Finally, use the function block “MC_Stop” to
command a motion stop to the axis.

¥ pou x -
=
7 MC_GearIn 0 ]
TRUE MC GearIn
{1 EN ENO——
Encoder_Rxis —HMaster InGear [~
SM Drive ETC Delta ASDR AZ —slave Busy [~
—|Execute CommandAborted —
1 —RatioNumerator Error -
1 —|RatioDenominator ErrorID [~
360 —|Acceleration
360 —|Deceleration
—|Jerk
B MC_GearQut_0 MC_Stop_0
TRUE MC Geartut MC_Stop
{1 EN ENO| EN ENO——
SM _Drive ETC Delta ASDA AZ —s1ave Done [~ SM Drive ETC Delta ASDA AZ —Hawis Done [~
—|Execute Busy [~ MC GearOut_0.Done — Execute Busy [~
Error— 360 — Deceleration Error [~
ErrorID —|Jerk ErrorID
Step3 MC Home 0.Done Auto
Il I i D
U U LY
10
Ruto MC_GearlIn_0.Execute
0 i D
U L
11
MC GearIn 0.Execute MC GearQut_ 0.Execute
Nul il
1] L
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3.5.3 Program Monitoring

When running a program, the current control status of system can be monitored and part of the device values are
allowed to be modified for system testing as well.

3.5.3.1 Setup Connection between Devices

1. Double click on “Device”. (The default IP address for AX-308E is 192.168.1.5)

2. Choose “Scan Network” on the Device page.
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3.

After the “Select Device” window pops up, select the “AX-308E” device and click on “OK”".

Select Device

Select the network path to the controller:

= 4 Gateway-1(scanning...)

[ i [ax-308E20Ma1T [0003.400E.2005) ﬂ\ @

Device Name: ~
AX-308EAOMA LT

Scan Network

Wink
Device Address:
0003.AD0E. ADOS

Block driver:
UDP

Number of channels:

Serial number:

RT5-c7aBccc74852337¢

Target ID:
16F7 0313

@)

@w

When the device is connected with your PC, information of the device will be displayed as shown in the following
figure marked by the red box.

1) pevice x

Semhhm..i Gateway - Device -

Communication Settings

Applications e

— - =
[ | i ml |
Backup and Restore i | :
l s -
Fileg ;ﬁo"‘. =3 . - .
Gataway
Leg
Eoteney 1] B B (e 2o s e v
fLCxsiom IP-Address: Device Name;
localhost AX-308EAIMALT
PL el
e Port Device Address:
1217 0003.A0DEA005
Users and Groups
Target ID:
Access Rights 16F7 0313
Targst Type:
Symbol Rights 4102

Runtime Clock Configuration
System Parameters

Task Deployment

Stotus

Information

TargetVendon:
Deltatlecronics

TargetVersion:
3.5.15.11
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3.5.3.2 Process Monitoring and Control

1. The correctness of EtherCAT communication should be checked before program monitoring starts. After
confirmation, double click on “EtherCAT_Master_SoftMotion”.

Devices v o x
=3 Untitled1 -
= [{J Device (AX-308EAOMA1T)
& Hardware Configuration
+ A Network Configuration
= B PLC Logic
= £ application
w Library Manager
] PLC_PRG (PRG)
i Pou (PRG)
= ;@ Task Configuration
£ EtherCAT Task
= & MainTask
& pLc_PRG
8] pou
+ (i Buittn_IO (Builtin_IO)
[ Delta_LocalBus Master (Delta LocalBus Master)
[ |EthercaT Master_SoftMotion (AX-308 Series Et<CAT Master SoftMotion) |
= [{J ASD_A2_E (Delta ASDA-A2E EtherCAT( Rev4_sM)
H&P sM_Drive_ETC_Delta_ASDA_A2 (SM_Die_ETC_Delta_ASDA_A2)
= "3 SoftMotion General Axis Pool
& SM_Drive_Virtual (SM_Drive_Virtual)

2. Choose “Browse” after entering the EtherCAT_Master_SoftMotion page.
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3.

Select EtherCAT port “cpswl” and click “OK”.

Select Network Adapter

MAC address Name Description

4006A0DESIBA __ cpswl

| | [[4cosanDesiBs |epst  cPSWEND i

o g o
g

e

After finish choosing network adaptor, the setting value of Source address (MAC) is displayed.

/@ pewe

(1] EtherCAT Master_SoftMotion X

General [ Autoconfic Mastarfslaves

SElnt Al Ether CAT NIC Setting

Destination address{MAC) FFFrFFFRFFFF

EtherCAT

4 Broadcast  [] Enable redundancy

Log

Source address (MAC) [ 40-06-A0-D6-5185 | Browse... |
EtherCAT I/O Mapping

MNetwork Name pswl
EtherCAT IEC Objects (@ Szlect network by MAC () Selact network by name
Statis 4 Distributed Clock [ Options

Click on the Compile button

to verify the correctness of program.
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6. Upon completion of compiling, a report message of programming errors and warnings is displayed.

7.  And then click on q to perform online monitoring.

File Edit View Project Buld Online Debug  Took Window Help
BE@S oo REX MRS KT 8 m-_.-!sg. RIET=r2E (0 (WA

= ) application
B Lioeary anager
] P PRG PRG)
1 pou prg)
= [ Task Configuraton
= 53 Ether CAT Task

= i suitin 10 fEulitn 19)

8.  The program needs to be downloaded after monitoring action is performed. When the download is completed, the
status of PLC shows STOP until you click on ¥ and the status would shift to RUN.

Fie Hl Ve R OO Bdd Oeke Delig Fack  Winks Ael L 4
VR e sl RTRL Y Y B A imEy
N T L e T s T R "RE I

Bl 14 e S8 et e 5 | [ sy B G o e b TR
TN w4 b b b by — TFE |

Lot o . ] i |

P— - E]

4 1 o

EE AR RRER, - — W[ _:lu%,f

ey e S T PR e i

e ek @080 Beendss i [ i [T pee— o A bl
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When the PLC is in the RUN mode, the status would be displayed as

and the program is ready to be executed.

RUN at the bottom of the page

File Edt View Profect FAOADAL Bulld Onire Debug  Taals Mndaw  Help L
NEE S BEx ARG NS el UL RO 934 L EE
I SR T TR T aq e LR *
Devees L B ) Pou X il
& o R R R R ,——
- 7] ke [k ) (AR SEAIALTY f
i e Combquester | !
= A Metsork Confgurabon Stepz Eeaing 6
A BibertaT Fire it i
= gl pr age | :
€1 heplication frn] I
WD by soroes I
GRLET
:_ﬂ PO ) ‘ 5K Brive EIC Delta 250A A2 ~H3
= 3 e conmaratin LE N o
= G Bhwtat Tk 0 —
PO
= G et
i T I
5 0 i 1o @ 0y | r ME_EpsPesivien
Jmomm THUE e SETioaiTAnT
s RECNTES FREY - ST S _|l|_m
R [ i T S N s s~
3 deny_A2_F (eiva ATDA 42 8 EtherCATICRE) Drr Noalsa ‘on [IEEEE =
-.wr_&mﬂ:pdm_m_;:wpw_. i Gt i e
b Dulokon el Ak Pech [ =i =
—
EZncudes_fnia —S
st 0s ive_ETC_Dlea_nEon_az—=
[srm B
1
3057
360 —lscatarats
T -
M oanioet © M o o
4 I_‘ EEaTOu | 1 5
o — i == T ] oy (2] [
< #||% 2
D 2 s 0 oo Lttt ¢ 00 Procomole o Prowcam loaced Fragram uncaanced Protect usen fnabodk | @
H “ ” H n
10. Double click on “Step 1" and the icon will be shown.
|9 pou x v
Device Application POU
/ 1 "
Stepa Sarvo_ON
TR
aek
i MC_Power 0
MC Power
SM_Drive ETC Delta RSDA A2 —SAuis Szatus
I Enable bRegulatorRealState
Serve_OF [E3M—bfegulstorOn  bOriveStartRealState
THUE == B0riveStart Busy
Error
ErroriD
OFB_HCnt_0
D¥B_fitns
Counter_0 —HCounter wvalid ~ EEEEE
serve_oN [EXER—binable bBusy = [N
bErcor - EEEGE
ErroriD |- [DFE_ESIO W]
diCounterValue =¥ ==t
4
Stepa MC_Fower O.Status Homing ON
[l 1 i
) iy L=
5 KC_Home O
TJ‘I'-" MC_Home
SM_Drive ETC Delta RASDA A2 —HiEwis Done
Homing_oF (R Execucs susy - TG
0 —jBosition Commandiborted
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11. Right click on “Step 1" to select “Write All Values of ‘Device.Application” and all the corresponding status will be
filled in, which can also be performed by using the shortcut key Ctrl + F7.

| eou x -
i a
Servo ON
S 4 Py
]
L:_c
[wer
Starus
Bromes: ¥ kgulatorBealstate
WM MNew Breskpoint pveStartRealSceare
Toggle Breakpoint Bury
Errer
R - ErroriD
mment
; Wite A Valies o Devie Application'
Unforce Al Values of ‘Device Application’
b Display Made
ErrorId
daCy Lue
Stepd HC Power_0.Status Boming ON
Dl 1ML ﬁ'
—ik Lr
S Drive EIC_Delta ASDA 22 —SRxi=s
Homing_oN IEEEEE— Execute
0 —jPosicion

12. After activating “Step 1", Servo ON changes to TRUE as well as activating the encoder. (Same operation to
execute the following programs.)

I #] pou x -
1 al
_55_%;1 Serve oW

?'"l'-' MC_Power
sM Drive ETC Delts ASpA A2 —Haxis Status
TRUE ==—Enable bReguintorfealState ~ [EEECE
Serve_ov R 1szoron arriealstere ~ [
THUE == hITivesSTars Buay
Error ~ [T
Errorip - [ERCND_ERR]
DFE_HCnz 0
TROE DFE_HCat I
Counter_0 ~HCounter EValidf=
Servo_oN [EEECE— bEnable hEusy =

E
EE
wError ~
ErcorlD|- [BFE_BSIO W]
B

diCouncerValue
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13. Make the axis start homing and change the encoder value to zero by activating “Step 2.

| ] Pou x| .
Device Application POU
B ’
| S'tiF? ! MC_Power_(.Status Homing Of
¥C_Home 0
I. MC_Home
SM Drive ETC Delra RSDA A2 —Sasis rone ~ EEEE
goning_on = Ex=cute susy = [N
0 —{Posizion  Cosmandiborted ~ [FENEEE
Error
LxrmlD’— SHC_ND_ERR |

MC_SetPosicion_ 0

RUE MC_SetPosition
—ill 0
Encoder Axis
Homing_ON iy Exscute
Bosition

14. After activating “Step 3" and just to rotate the encoder, the slave axis will start to follow. Once “Step 3" is aborted,
“MC_GearOut” will be triggered. When the Done output of MC_GearOut changes to TRUE, “MC_Stop” is triggered
again. (After being decoupled, the slave axis will move at the current velocity, which needs “MC_Stop” to stop its

movement.)
| ® pou x -
7 MC_Gearin 0 3 ~
"'l"'3' MC_Gaarln

Encoder_Axis —SiMaster Incear ~ [EEEH

SM_Drive ETC_Delta ASDA A2 —SSlave susy ~ I

=Exscute CommandAborted =

1 Error = A

1 —iRatioDencminatar ErrorID (- [ERE WO BRG]
|

380 —Rcceleration
360 —Deceleration

[ | —Jerk

MC_Gearduc 0 MC_Stop 0

SM Drive ETC Delta ASDA A2 —Saxis
MC_GearOut_0.0one [ENE—Exacute

360 —{Deceleracian

[ —|Jerk
Scep3d MC_Home 0.Done Ruto
it
Auto M¥C_GearIn_0.Execute
MC_GearIn_0.Execute MC_GearQur_0.Executa
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3.5.3.3 Monitor with Trace Tool

To monitor the status of input/ output pins and axes with Trace function while executing the program, navigate to
“Application” > “Add Object” > “Trace”. Then you’ll open the “Add Trace” window.
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1. Insert the name of Trace then click “Add” on “Add Trace” window.

Add Trace

@ Atool to monitorvariables graphically,

Name of the Trace

= =

2. After the Trace is successfully added, it will be shown on the project tree on the left side of the screen. Then double
click on “Trace” to open the Trace page.
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3. Click “Configuration” on the Trace page to open the configuration window.

&Qtrace x

3

| |Configuration

| AddVarsb

o

4] 1= 2s I 4s 5s

G5 s Bs 9s 10s

4. Select “EtherCAT_Task” from the drop-down list of Task on the Trace Configuration window.

« Trace Configuration

Trace Record
Trace

| Record Settings
Enable Trigger

Trigger variable
Trigger edge
Posttrigger (samples

Trigger Level

Task 0{

O

Presentation (diagrams)
Time axis
=  Diagram 1
Y axis
Shown variables

Record condition

Comment

Resolution
Automatic restart

Advanced...

Add Variabl

EtherCAT_Task

&/
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After finishing configuration, click “Add Variable” on the Trace page to open the Trace Configuration window.

& Trace x -
1 i i | | Configuration
| | o —‘MS
10 i i 1 i : ad
i | i | |
| |
-10- R e S a i
i i i a o
T T T T T T T T T T T T T T T T T T L
o 18 2s 3s as 55 es 7s 8s 3 108

Click the button
After the Input Assistant window is opened, expand POU on the tree and select “Step 1" then click on “OK".

on the Trace Configuration page to add the required trace variables or traceable parameters.

o Tisse Configustion

Temew ecte
s
-

Prasentation (g

ek sestrgn
el 2|
Grishcalor -
Line Fype | Line
poine by 2 i)
Eatlvate mislmum maring |7
s -

ot et g ]

L LCH

H

B ingut Assistans ®x L
]
Text Search  Categores &
Trace Varisties &  Mame Type Addren Or”
Tracestie peameiey = ) tpplicaten
= W] rou
ol * Auto
i # Coumter_1
* Delay
*# DMC_Home B0
# Hpming_ON
& MC_MoveRelatve [
& @ M _Fower §
* ouk2
L] e OH =
ey gy |
Tep. G .
# Step3
. TN 3
€ »
Eisruchred vew
Tt it g e I g
Docusentation
| Stepl: BOOL; |
| (var) |
V|
|
‘.(-I.-j !
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7.

8. Afterwards, the added variable will be shown on the right side of the Trace page.

Make sure the chosen variable is shown in the variable field of variable settings and then click “OK”.

« Trace Configuration

Trace Record
= Trace
== POU.Stepl

Presentation (diagrams)
Time axis
=- Diagram 1
Y axis
= Shown variables
mm POU.Stepl

Add Variabl
Delste Variable

Varigble settings
Variable
Graph color
Line type
Point type

Activate minimum warning

Critical lower limit
Warning minimum color

Activate maximum waming

Critical upper limit

Warning maximum color

v| POU.Stepl i

T
| I Blue

[/‘ Line

[-Dot

O

0

Gk
O
0

ERed

@ Trace X

-
| Configuration
|_Add Variabl

== POU.Stepl |
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9. Right click on the Trace and select “Download Trace” to start monitoring.

!9 Trace X -
] | Configuration
| AgdVariable
[ eouser ¥

T . b L Mouse Zooming

Reset View

AutoFit

to single channe
Convert te multi channel
Online List ...

Upload Trace

1 | Configuration

Load Trace_.

Save Trace...

Expon symbalic trace config

Statistics

o 1s 2s 3z 45 Bs és Ts 8s Bs 10s

10. In case that there’re more than one variable or parameter need to be monitored, you can just right click on the scope
and select “Convert to multi channel”.

& Trace x =
e e s . e = 3
| Sarbauralag
| | == FOLLStepl =
y | - POLLStep2

/| Addvarsble
= i |l Download Trace
b Start Trace
Bl Step Trace
Reset tngger
Autozcroll
Cursor

Mouse Zooming pe

§~T §’£ =] 2 ]‘_ VE

i
= N
Online List ..

Upload Trace

Configuration

Load Trace...

Save Trace...

Export symbolic trace config

Statistics

o0&

T T
165 17s
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11. After choosing “Convert to multi channel”, two data-recording oscilloscope of the two chosen variables added on the
right will be displayed on the page.

aj Trace x =
1573 == . : - ey 7 = T = 3 Configuration
| : { Add Variahle
i f i - FOU.Stepl =1
== POL.Stap?

T T T T T T T T
3Im27s 3Im28s 3m28s 3m30s 3Im3is

12. Repeat the above steps to add more required trace variables and traceable parameters.

POU.Stepl ~
POU.Step2

POU.Step3

SM_Drive ETC_Delta_ASDA_A2.fSetPosition
SM_Drive_ETC_Delta_ASDA_AZ.fSetvelocity

Encoder_Axis fSetPaosition

Encoder_Axis feetvelocity

ongnnnl
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13.  While a program is running, you can observe trigger events and the current position of axis as well as the velocity
via the data-recording oscilloscope.

| & Trace x [ Pou -
1073

IS b e i | o

— |- POUSER] =]

0 | POUSEp2

- :- POU.Stan3
103 # |- EM_Drive ETC_Dalta_ASDA_A2fSetPosition
1 == SM_Drnive_ETC_D: SDA_AZ Faetvelocty

= Encoder_Axis fSetPosition
| =3 Encoder_dxis fSetvelodty

10s 205 30

Introduction of the process shown on the scope:
@ Activate “Step 1" to enable the axis and the encoder.
@ Activate “Step 2" to make the real axis perform homing and return the counting value of encoder to zero.

® MC_Gearln will be triggered after activating Step3 and command the axis controlled via EtherCAT to follow the encoder
axis. Once the master axis rotates, the slave axis will starts to follow the master axis.

@ MC_GearOut is triggered after “Step 3” is deactivated. When the Done output of MC_GearOut shifts to TRUE, MC_Stop
is triggered to command a deceleration stop to the slave axis.
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