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Preface

Copyright notice

Copyright © 2005-2018 Daincube. All rights reserved.

Copying of this document, and giving it to others and the use or communication of the Contents thereof, is
forbidden without express authority. Offenders are liable to the payment of damages.

All rights are reserved in the event of the grant of a patent or the registration of a utility model or design.

Important information
This documentation is intended for qualified audience only. The product described herein is not an end user

product. It was developed and manufactured for further processing by trained personnel.

Disclaimer
Although this document has been generated with the utmost care no warranty or liability for correctness or
suitability for any particular purpose is implied. The information in this document is provided “as is” and is

subject to change without notice.

Trademarks

All used product names, logos or trademarks are property of their respective owners.

Product support
DAINCUBE Corp.
Web: www.daincube.com

E - MAIL: sales@daincube.com

Safety precautions

Be sure to observe all of the following safety precautions.

Strict observance of these warning and caution indications are a MUST for preventing accidents, which
could result in bodily injury and substantial property damage. Make sure you fully understand all definitions

of these terms and related symbols given below, before you proceed to the manual.

Safety precautions

The following symbols may be used in this specification:

A\ Warning:

Warnings indicate conditions that, if not observed, can cause personal injury.

Cautions warn the user about how to prevent damage to hardware or loss of data.

«m: NOte:

Notes call attention to important information that should be observed.
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1. Introduction

This document describes how to port a Slave via the EtherCAT sample code.

2. Method of EtherCAT Slave porting
2.1.EtherCAT sample code open

After completing the development environment settings, open the EtherCAT sample code in Qt.
This document describes the Ul version, ecat_servo_qt5_181207.tgz, and the console version,
ecat_servo_motion_qt_181207.tgz, has almost the same maodification point.

Open the EtherCAT sample code in Qt.

5 main.cpp - ecat_servo_qt5 - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Projects . @ ¢ ) main.cpp

v li ecat_servo_qt5 1 #include "mainwindow.h"
| = ecat_servo_qgt5.pro #include <QApplication>

Welcome ¥ |ixl Headers

de[_lib.h ¥ int main{int argc, char *argv[])

E ecat_main.h {

ecrt.h QApplication al(argc, argv);

g[obals_h MainWindow w;

mainwindow.h w.showFullScreen();

Slave.h w.show();

urces i

dec lib.c 1 return a.exec();

ecat_main.cpp i

<Select Symbol>

-

[

,(a

Projects

e

mainwindow.cpp
slave.cpp
slave_hilscher_nt100.cpp
slave_lsmpo.cpp
slave_lsmpo_dt32k.cpp
slave_mitsubishi_mr-j4-40tm.cpp
slave_pana_1507bal.cpp
|« slave_pana_mcdIn35be.cpp
~ |l Forms

|/ ecatmainform.ui
b i@ Resources

BB B B E AR lg’ EEEEEE:
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2.2.Slave file creation
Enter the information of the servo driver you want to use. First, in Sources, click "Add New".

main.cpp - ecat_servo_qt5 - Qt Creator

File Edit Build Debug Analyze Tools Window Help

Projects .2 main.cpp <Select Symbol>

¥ lim ecat_servo_qt5 1 #include "mainwindow.h"
| @ ecat_servo_qt5.pro y #include <QApplication>
Welcome * il Headers &
|n| dec_lib.h I w 4dnt main(int arge, char *argv[])
E |n| ecat_main.h : {

n] ecrt.h QApplication a(argec, argv);
|h] g[obals_h ] MainWindow w;
n] mainwindow.h w.showFullScreen() ;
|| Slave.h w.show();

A dec_lib.c Show Containing Folder 1 return a.exec();
Debug ecat_mai inal 2 }
main cig Open Terminal Here 3
p mainwind{  Add New...
Projects slave.cpp | 4 Existing Files...
(7] 1 Add Existing Directory...
Find in This Directory...
Collapse All
slave_pana_medln35be.cpp

~* |z Forms
|/ ecatmainform.ui
} i@ Resources

Select C ++ Source File and click Choose.

Choose a template: All Templates -
i [l C++Class
Eiles.and Classes C++ Source File Creates a C++ source file that you
s [ C++ Header File can add to a C++ project.
Modelin
g Supported Platforms: Desktop
Qt Generic Linux Device
GLSL
General
Java
Python
Nim

Usually, make slave_manufacturer_slave name .cpp form. In the example below, the slave_Ismpo.cpp file is
an example.




g C++ Source File

Location
2 Location

Name: |slave_lsmpo.cpp |

Path: |/home/dain/Music/ecat_servo_qt5/ecat_servo_gts Browse...

Next > Cancel

Click Finish to create the file.

-» C++ Source File

_ Project Management
Location

2 Summary Add to project: ecat_servo_qt5.pro "

Add to version control: | <None> - | | Configure...

Files to be added in

/home/dain/Music/ecat servo qt5/ecat servo qt5:

slave lsmpo.cpp

< Back Finish Cancel




2.3. esifile open
Each servo drive has an esi file (EtherCAT Slave Information). The esi file consists of .xml. Therefore, you
need to obtain the servo driver's esi file to use in your company. Download the esi file and download and
install XML Notepad. This document does not cover how to install XML Notepad.

If you open the servo driver's esi file as XML Notepad, you will see the following screen. The information
may differ for each servo driver.

| Tree View |KSL Output|

& xm1 version="1.0" enco ="euc-kr"
% #comment edited with XMLSpy 11 rel. 2 =pl (=64) (http://www.altova.com) by Heejung Kim (LS Mecapion)
=) EtherCATInfo
& xmlins:x=i http://www.w3.0rg/2001/XMLSchema-instance
& x=i:ncNamespaceSchemalocation EtherCATInfo.xsd

& Version 1.4

2.4. Create slave file contents

Refer to the servo driver's esi file and add the contents to the generated slave source file. This document
explains how the contents of the esi file are matched by exemplifying the LS Mecapion's L7NAO04B servo driver.
Find the Vendor ID and Product ID in the esi file and write it in source code in hexadecimal format.

Tree View | XSL OQutput

#include "ecat_main.h"
® xml

#include "Slave.h"

Lsmpo setup

#define LSMPO_VENDOR_ID 0x00007595
#define LSMPO_PRODUCT_ID 0x00000000,

L7N - Standard EtherCAT drive




In Descriptions -> Devices, find the part where sm is among RxPdo and TxPdo.

i) Sm

£
-3 Sm
]

- Ej ExPdo

=3 ExPdo

When you expand the Entry of RxPdo with sm, there are Control word and Target position. If you expand

Fixed o
Sm Z
[+ Index #xle0l
[+ Name ExPdo mapping 2
[+ Exclude Fx1600
[+ Exclude Fxle0z
[+ Exclude Fx1E03
) Entry
) Entry
[ @ BxPdo
[ @ BxPdo
H---I05) TxPdo
.......... & Fixed 0
.......... & sm 3
- Index #x1A01
-------- & Name TxPdo mapping £
Exclude #x1200
Exclude #x1n02
Exclude #x1203
Entry
Entry

TxPdo's entry with sm in the same way for TxPdo, there is Status word and Position actual value. Write this part
in your source code. At this time, it reflects RxPdo index value, sm value, Index value of entry, Sub index value,
BitLen etc.

53 RxPdo
it & Fixed 0
= ES z
3 Index #x1601
@ ) Name RxPdo mapping 2
- Exclude $x1600
G- #@ Exclude #x1602
A M9 Exclude $x1603
=-{E) Entxy
o | @@ Index $x6040

& SubIndex 0

(- BitLen 16

B Name Controlword
i | = @ DataType UINT
E--1&) Entry

F-- @ Index #xE60TR

@ SubIndex ]

(- BitLen 3z

-l Name

- ﬁ DataType

Target Poszition

DINT

ginclude "ecat_main.h"
#include "Slave.h”

Lsmpo setup

.......... R b

zdefine LSMPO_VENDOR_ID 6x88887595
#define LSMPO_PRODUCT_ID B6x808008660

#define lsmoo domain ogut coz wlx)

2 TxPdo
H & Fixed 0
| sm 3
-} # Index $x1A01
+- i@ Name TxPdo mapping 2
@ Exclude #x1R00
@@ Exclude $x1A02
& Exclude #x1R03
=2-H Entry
| ®-# Index $x6041
#- @ SubIndex 0
@4 BitLen 16
@ Name Statusword
! | @4 DataType UINT
B-H) Entry
- Index $x6064
@ SubIndex 0
#--#) BitLen 32
#-f Name Position actual value
-4 DataType DINT

- ec_

b

- ec

{Alias_Pos(x), LSMPO_VENDOR_ID,
{Alias_Pos(x), LSMPQ_VENDOR_ID,

LSMPO_PRODUCT_ID, @x6848, 8, &off_out_control_word[x]},
LSMPO_PRODUCT_ID, 0x60TA, @, &off_out_target_position[x]}

2define 1smpo_domain_in_reg x(x)
{Alias_Pos(x), LSHPO_VENDOR_ID, LSMPO_PRODUCT_ID, Bx6841, 8, &off_in_status_word[x1],
{Alias_Pos(x), LSMPO_VENDOR_ID, LSMPO_PRODUCT ID, 8x6864, B, &off in_position_act val[x]}

do_entry reg t lsmpe_out_reg[]={
lsmpo_domain_out_reg_x(8),
Lsmpo_domain_out_reg_x(1),
1smpo_domain_out_reg_x(2),
1smpo_domain_out_reg_x(3),
1smpo_domain_out_reg_x(4),
smpo_domain_out_reg_x(5)

_pdo_entry_reg_t lsmpo_in_reg[]={

T=mpo_domain_in reg x(0),
\smpo_domain_in_reg x(1),
Lsmpo_domadn_in_reg_x(2) ,
lsmpo_domain_in_reg_x(3),
lsmpo_domain_in_reg_x(4),
1smpo_domain_in_reg_x(5)

{Bx6841, @, 16}, // Status word
{@x6664, @, 32} // Position actual value

0x16081, 2, &lsmpo_pdo_entries[d
9x1A61, 2. &lsmpo pdo entries[2




When the #define and structure creation are completed, the init function registers it in the g_vendor_config
structure.

»* yoid lsmpo_init (int vendor_inx)

{

g_vendor_config[vendor_inx].slave_domain_out_regs = (ec_pdo_entry_reg_t #)&lsmpo_out_reg;
g_wvendor_config[vendor_inx].slave_domain_in_regs = (ec_pdo_entry_reg_t #*)&Llsmpo_1in_reg;
g_vendor_config[vendor_inx].slave_pdo_entries = (ec_pdo_entry_info_t #)&lsmpo_pdo_entries;
g_vendor_config[vendor_inx].slave_pdos = (ec_pdo_info_t *)&lsmpo_pdos;
g_vendor_config[vendor_inx].slave_syncs = (ec_sync_info_t #)&Llsmpo_syncs;

g_vendor_config[vendor_inx].vendor_id = LSMPO_VENDOR_ID;
g_wvendor_config[vendor_inx].product_id = LSMPO_PRODUCT_ID;

g_vendor_config[vendor_inx].slave_models = lsmpo_slave_models;
g_vendor_config[vendor_inx].vendor_name = lsmpo_wvendor_name;

g_vendor_config[vendor_inx].is_servo_drive = true;
g_wvendor_config[vendor_inx].Domain_wvalue_init= lsmpo_domain_walue_init;

g_wvendor_config[vendor_inx].5lave_send = Llsmpo_slave_send;
g_wvendor_config[vendor_inx].53lave_receive = lsmpo_slave_recv;

The method of writing / reading Pdo data is as follows. In case of RxPdo data, initialize to 0.
In the Send / Receive function, the desired Pdo data is written / read as shown in the example below.

char Llsmpo_slave_models|] = "LSMPO Servo";
char lsmpo_vendor_name[] = "LSMPO";

¥ void lsmpo_domain_value_init(int slv_inx)
{

EC_WRITE_S16(domainl_pd + off_out_control_word[slv_inx], ©);
EC_WRITE_S32(domainl_pd + off_out_target_position[slv_inx], @);

H
¥ void Tlsmpo_slave_send(int slv_inx)
{
lonz pos_step_val;
v if (master_state.al_states < EC_AL_STATES_OP || domain_state.state.wc_state != EC_WC_COMPLETE)
{
retur N
}
pos_step_val = run_speed * 200;
g if (req_servo_state[slv_inx] == REQ_SERVO_RUN)
{
v if (cur_step[slv_inx] == step_target_pos_fw)
{
set target vallslv inx] += pos step val;
I EC_WRITE_S32(domainl_pd + off_out_target_position[slv_inx], set_target_val[slv_inx]);|
}
s 7 else if (cur_step[slv_inx] == step_target_pos_rev)
{
t _tarpget vallsly dpnx] = pos step vals
I EC_WRITE_S32(domainl_pd + off _out_target_position[slv_inx], set_target_val[slv_inx]);I
= =
}
}
}

¥ void lsmpo_slave_recv(int slv_inx)
long val;

val =|EC_READ_U16(domain1_pd + off_in_status_word[slv_inx]); |
if (va I= cur_status_word|[slv_inx])

cur_status_word[slv_inx] = val;

val =] EC_READ_S32(domainl_pd + off_in_position_act_val[slv_inx]);
if (dis_new_pos(val, cur_position[slv_inx
cur_position[slv_inx] = val;




When setting the value for the slave is completed, add the init function to Slave.h and add it to the void
slave_vendor_init (void) function of slave.cpp..

173 void sanyo_init (int vendor_inx);

174 void omron_init (int vendor inx);

175 I void lsmpo_init (int vendor_inx);l

176 void elmo_init (int vendor_inx);

177 void maxon_init (int vendor_inx);

178 void sunin_init (int vendor_inx);

179 void comi_init (int vendor_inx);

180 void higen_init (int vendor_inx);

181 void pana_1565bal_init (int vendor_inx);
182 void pana_1507bal_init (int vendor_inx);
183 void pana_251@bal_init (int vendor_inx);
184 void beckhoff_ekl1100_init (int vendor_inx);
185 void beckhoff_ell@08_1init (int vendor_inx);
186 void beckhoff_el2008_init (int vendor_inx);
187 void beckhoff_ell088_init (int vendor_inx);
188 void beckhoff_el2088_init (int vendor_inx);
189 void beckhoff_el5101_1init (int vendor_inx);
190 void rs_csd7_01bnl_init (int vendor_inx);
191 void rs_csd7_04bnl_init (int vendor_inx);
192 void crevis_init (int vendor_inx);

193 void wago_750_354_init (int vendor_inx);
void servotronix_init (int vendor_inx);

195 void eraetech_init (int vendor_inx);

196 void mitsubishi_init (int vendor_inx);

19 void lsmpo_lisa_init (int vendor_inx);

198 void daincube_safeio_init (int vendor_inx);
199 void hans_st5s4_1init (int vendor_inx);

200 void kollmorgen_akd_p0@306_init (int vendor_inx);
201 void omron_gx_1idl611l_1init (int vendor_inx);
292 void omron_gx_odl611l_1init (int vendor_inx);
203 void hyrobotics_ijo_init (int vendor_inx);
204 void Ulsmpo_dt32k_init (int vendor_inx);

205 void hilscher_ntl00_init (int vendor_inx);
206 void pana_mcdln35Sbe_init (int vendor_inx);

[Slave.h] File

n M

67 ¥ void Slave_vendor_init (void)
68 {

int vendor_inx;

i
[

Ig_vendor_config[LSMPO_INDEX].Slave_init = 1smpo_init;
7 g_vendor_conTi1g| PANA_1507BALl_INDEX].Slave_init = pana_l507bal_init;
//g_vendor_config[LSMPO_DT32K_INDEX].Slave_init = lsmpo_dt32k_init;
//g_vendor_config[MITSUBISHI_MRJ440TM_INDEX].Slave_init = mitsubishi_init;
//g_vendor_config[HILSCHER_NT100_INDEX].Slave_init = hilscher_ntl00_init;
76 //g_vendor_config[PANA_MCDLN35BE_INDEX].Slave_init = pana_mcdln35Sbe_init;

noBS Wb

P ~N

79 //g_vendor_config[LSMPO_INDEX].Slave_init(LSMPO_INDEX);
50 //g_vendor_config[PANA_1507BA1_INDEX].Slave_init(PANA_15607BA1_INDEX);
//g_vendor_config[LSMPO_DT32K_INDEX].Slave_init(LSMPO_DT32K_INDEX);

- o

for(vendor_inx=0; vendor_inx<MAX_VENDOR; vendor_inx++)
84 g_vendor_config[vendor_inx].Slave_init(vendor_inx);

[slave.cpp] File




3. Q&A

» Question )
What should | do if my esi file RxPdo, TxPdo has a different entry besides Control word, Target position, Status
word, Position Actual value?

» Answer )
Add a function to slave.cpp, and extern it to Slave.h.

1E unsigned int off_out_control_word[MAX_SLAVES];
11 unsigned int off_out_control_DI1[MAX_SLAVES];
12 unsigned int off_out_control_DI2[MAX_SLAVES];
13 unsigned int off_out_control_DI3[MAX_SLAVES];
14 unsigned int off_out_modes_of_operation_word [MAX_SLAVES];
15 unsigned int off_out_target_position[MAX_SLAVES];
16 unsigned int off_out_position_offset[MAX_SLAVES];
1 unsigned int off_out_profile_wvelocity[MAX_SLAVES];
1 unsigned int off_out_velocity_offset[MAX_SLAVES];
19 unsigned int off_out_profile_acceleration[MAX_SLAVES];
26 unzigned int off_out_profile_deceleration[MAX_SLAVES];
21 unsigned int off_out_target_velocity[MAX_SLAVES];
22 unsigned int off_out_velocity_limit_value[MAX_SLAVES];:
unsigned int off_out_target_torgue[MAX_SLAVES];
unsigned int off_out_max_profile_velocity[MAX_SLAVES];
unsigned int off_out_positive_torque_limit_wvalue[MAX_SLAVES];
unsigned int off_out_negative_torque_limit_walue[MAX_SLAVES];
unsigned int off_out_torgue_offset[MAX_SLAVES];
unsigned int off_out_touch_probe_func[MAX_SLAVES];
unsigned int off_out_digital_output[MAX_SLAVES];
3E unsigned int off_out_led_control[MAX_SLAVES];
31 unsigned int off_out_padding[MAX_SLAVES][&];
32 unsigned int off_out_bit_position[MAX_SLAVES][20]={0,};
unsigned int off_out_control[MAX_SLAVES];
unsigned int off_out_value[MAX_SLAVES][28]1={@,};

3 unsigned int off_in_status_word[MAX_SLAVES];
37 unsigned int off_in_status_DOl[MAX_SLAVES];
3 unsigned int off_in_status_DO2[MAX_SLAVES];
unsigned int off_in_status_DO3[MAX_SLAVES];
1E unsigned int off_in_position_act_val[MAX_SLAVES];
11 unsigned int off_in_error_act_wval[MAX_SLAVES];
12 unsigned int off_in_velocity_act_wval[MAX_SLAVES];
unsigned int off_in_operation_mode[MAX_SLAVES];
14 unsigned int off_in_error_code[MAX_SLAVES] ;
15 unsigned int off_in_torque_act_wval[MAX_SLAVES];
16 unsigned int off_in_touch_probe_status[MAX_SLAVES]:
17 unsigned int off_in_touch_probe_posl_pwval[MAX_SLAVES];
| unsigned int off_in_touch_probe_posl_nval[MAX_SLAVES];
1c unsigned int off_in_touch_probe_pos2_pwval [MAX_SLAVES];
5E unsigned int off_in_touch_probe_pos2_nwval[MAX_SLAVES];:
1 unsigned int off_in_digital_input[MAX_SLAVES];
52 unsigned int off_in_torque_valuel[MAX_SLAVES];
unsigned int off_in_torque_value2 [MAX_SLAVES];
54 unsigned int off_in_padding[MAX_SLAVES][8];
55 unsigned int off_in_bit_position[MAX_SLAVES][28]={®,]};
56 unsigned int off_in_status[MAX_SLAVES];
57 unsigned int off_in_value[MAX_SLAVES][28]={8,};
unsigned int off_in_latch[MAX_SLAVES];




I
o
W

=

exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter

exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter
exter

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int

int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int
int

off_out_control_word [MAX_SLAVES];
off_out_control_DIL[MAX_SLAVES];
off_out_control_DIZ[MAX_SLAVES];
off_out_control_DI3[MAX_SLAVES];
off_out_modes_of _operation_word[MAX_SLAVES];
off_out_target_position[MAX_SLAVES];
off_out_pesition_offset[MAX_SLAVES];
off_out_profile_velocity[MAX_SLAVES];
off_out_velocity_offset[MAX_SLAVES];
off_out_profile_acceleration[MAX_SLAVES];
off_out_profile_deceleration[MAX_SLAVES];
off_out_target_wvelocity[MAX_SLAVES];
off_out_wvelocity_limit_value[MAX_SLAVES];
off_out_target_torque[MAX_SLAVES];
off_out_max_profile_velocity[MAX_SLAVES];
off_out_positive_torgue_limit_value[MAX_SLAVES];
off_out_negative_torgque_limit_wvalue[MAX_SLAVES];
off_out_torque_offset[MAX_SLAVES];
off_out_touch_probe_func[MAX_SLAVES];
off_out_digital_output[MAX_SLAVES];
off_out_led_control[MAX_SLAVES];
off_out_padding[MAX_SLAVES][8];
off_out_bit_position[MAX_SLAVES][20];
off_out_control[MAX_SLAVES]:
off_out_walue[MAX_SLAVES][208];

off_in_status_word[MAX_SLAVES];
off_in_status_DO1[MAX_SLAVES];
off_in_status_DO2[MAX_SLAVES];
off_din_status_DO3[MAX_SLAVES];
off_in_position_act_val[MAX_SLAVES];
off_in_error_act_val[MAX_SLAVES];
off_in_welocity_act_val[MAX_SLAVES];
off_in_operation_mode [MAX_SLAVES];
off_in_error_code[MAX_SLAVES];
off_in_torque_act_val[MAX_SLAVES];
off_in_touch_probe_status[MAX_SLAVES];
off_in_touch_probe_posl_pval [MAX_SLAVES];
off_in_touch_probe_posl_nval [MAX_SLAVES];
off_in_touch_probe_pos2_pval [MAX_SLAVES];
off_in_touch_probe_pos2_nval[MAX_SLAVES];
off_in_digital_input[MAX_SLAVES];
off_in_torque_wvaluel [MAX_SLAVES];
off_in_torque_wvaluel [MAX_SLAVES]:
off_in_padding[MAX_SLAVES][8];
off_in_bit_position[MAX_SLAVES][20];
off_in_status[MAX_SLAVES];
off_in_walue[MAX_SLAVES][28];
off_in_latch[MAX_SLAVES];




